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DEPARTMENT OF PUBLIC HEALTH, NEW SOUTH WALES,

The Secretary to the Board of Health to The Under Seeretary for Finance and Trade.

Bir, Sydney, 1 Jume, 1900,
1 have the honor, by direction, to forward an account of the epidemic of plague at Sydney,
which has been prepared by the President for information of the Royal Commission on Flague in Tneddin,
in aceordance with the Minister's direction on the cablegram returned herewith.

I have the honor to be,
Sir,
Y our obedient servant,
C. A. SIMMS,

Seerelary.

AD INTERIM ACCOUNT OF THE EPIDEMIC OF
PLAGUE AT SYDNEY.

Department of Public Health, New South Wales,
Sydney, 31 Mag, 1900,

For many years the trade of Sydney with Iongkong, Bombay, and Caleutin has been very great;
consequently, ever since 1594 the attention of the staff of this Department has been anxiously turned to
the risk run by Australia of acquiring plague by importation from these eastorn ports. From time to
time infection of other ports and placcs with which Sydney has direct and regular communieation enhaneed
the risk, and maintained practical interest in it

3 (On 22rd December we beenme aware, through a press eablegram, that the presence of plague at
Noumea had been officially announced. This town is the capital of New Caledonia; it lies only 1,050
miles away, snd has regular communication with Sydney once or twice a month by mail steamer, a8 well
as by stenmships and sailing vessels with which a steady trade is carried on. At a later date reason
appeared for suspecting that the dizease had been present at Noumea mueh before December.

3. On 15th January the Govermment of South Australia notified the occurrence of a case of plaguo
at Adelaide, and of two or three other eases somewhat later. The detailed reports of these occurrences
hardly corresponded with plague under its clinical or under its epidemiological aspects, and lacked
adequate bacteriological data; on the other hand, they sontained statements which were unexpeeted and
strango in this connection. It appearci, also, that the medical men more immediately concerned were
not ¢ one in their opinions of the nature of the illness or illnesses before them, whilst the general body
of the profession at Adelaide do not think, and never have thought, that the disease written about was
plague. 1 mention this matter merely in ordor to point out that the report, ultimately diseredited though
1t was, yet served to maintain the attitude of alert attention which had been mesnmed by the profession at
* Bydney towards the end of December.

4. On 24th January, at Sydney, the case of A.P. was publicly declared to be one of plagne.
Nothing need be added to the official report upon it, dated Tth February, which is attached hereto.

5. On 24th February, the ense of the deccased man D). was i entified as one of plague at the
laboratories of the Department. This was the second which came to notice., The Pnl:innt md been ill a
week, and had been attended by three medical men; there was & plain history of injury to the lower
abdomen, received three or four duays before he fell ill; but no peritonitis, or other nzual eonsequence,
could be made out. Nevertheless the illness, which was recognised as having the form of septic fever,
was well marked, thoogh apparently not immediately dangerous to life; and it was only after death had
oecurred o odly that plague was judicionsly suspected. Inguinal glands, which hal become
enlarged in the neighbourhood of the seat of injury were then immedintely removed, and snbmitted
for examination.
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6. A third case was mot with the day after D's.  Cases and deaths occurred week by week o
ehown in the table below . —

Nore.—Sydney alone was infected to the date of writing. The population of the metropelitan
combined sanitary districts was 456,000, 21l being whites, except a amn'lrnﬂiﬂ-nr of Uhinese, numbering
loas than 4,000, Cases and deaths oecurred as shown in the table below, Included among them are
10 Chinese, all maies, of whom = died.

1M,
Week ending January 27 ... .. 1 case Heeovered,
o Febroary & ... i 1]
o ¥ 1[4 S 0 0
§ o bt i 0
4 i L e 2 enses 1 death
i March 8 .. 2w 1 .,
o b 3 [ Reteen, | e [ i deaths
& i b bR A e 3 n
L1 L] 2l s men ren v "] i :i e
i ] TR = o T [
5 April T e F .t L
i - I s o I8
L c A [yt 16 ., [
& i v L R
o May | R a8 ., 1 ..
o i ;b e 0 .,
" " 15 .. e Rl m .,

2] m 2‘5 waa T 0 n i 1 {k e

7. During the month which elapsed between atiack of AP, and of Do gond many cases atfended
by glandular swellings were referred to the Department for diagnosiz, either by members of the profession
or (oceazionally) by the patients themselves, Almost always the glandular swelling could Traced
easily to one or other of the usual eauses. In none of them, nor in any of thoee in which the canse of
swelling could not be precisely indicated, did the least reason appear for supposing that they might have
beon cases of plague in some mild or imperfest form.  Very careful consideration of histories and of elinical
svmpioms, aided by exact and often prolonged bacteriological investigations, furnished no support to the
notion which had made an accurate d].inp:uuai.a desirable. A similar statement can be made concerning n
rather long series of such cases which were presented in the course of the subsequent epidemiec.
Watchiul attention has not revealed any reason for thinking that the latter has been aecom uni:fhy the
minor and ambulant cases, which are said to have commonly occurred in the course of other epidemica
elaewhers observed, 3

8. We are further wnanimously of opinion—and here T expross, T beliove, the view taken by the
profession in general as well as that of my stafi—that the first recorded ense was in reality the first caso
of plague which oceurred at Sydney.  While adverting to the contents of earlier paragraphs in support
of this opinion, it may now be added () thut examination of the mertality returns for the current year
revealed no suspicious increase above the averages of former vears; and (8) that the Hegistrar-General
hoving forwarded, by request, all informations of death in which the canze was ascribed o hlood-poizoning,
eepliciomin, pyamia, soptic intoxication, or acute abscess received by him on and after Ist January,
suspicion of plague attached to none of them.

1, Turning now to the epidemiologieal aspect of this ontheeak, it was observed, first of all, that the
eupeession of eaxes could not be aceounted for on any hypothesis which turned upon direct or indirect
cammunication of the discase from person to person.  Single cases in households were the common rule,
and close contact with the patient during the first two or three days of illness (and sometimes more
betokened no special danger to the rest of the family. Suceessive patients were unconneeted with
other by place of residence, and usually by acqpaintance as well. Tt was also noticod that they were not
connected in any of the more subile ways nﬂ'l:i-:‘!!t are sometimes dificult to demonstrate, and which are
efficient cavses of e]iide'micn.

10. Nevertheless, it shortly appeared that sucecssive eases were conneeted. though in none of
the ways just mentioned. Speaking generally, it was observed of the early enses (being a series which
constitibes about 20 per cent. of the whole nunber recorded to the date of writing) that as seon as
loeality in relation to habitation was exchanged for locality in relation to place of uu:p]olﬁmul, nearly
all were romarkably connected by resort during the day to the same part of the city. That part was
the eastern side of Darling Harbour, the wharfs which ¢ run in 2 continuous line of t length,
and the streets immediately landward of them ; and it appeared not to be dangerous in its whole
but only in about half & mile of it, or a little more, This latter limiiation wae obearvabls during i
woeks at all events.  The night population of the area thus indicated {which soon came to be known as
“the infeeted area ™) was very small ; the day population was large. T know at present of no means of
estimating the latter, bat it must smount to very many thousands. Several additional thousands of
passengers by ferry-boat alse crossed this area twico a day. These Iatter were not attacked.

11. But after all the proportion of those whe were attacked to the number resorting to this area
was gmall. It has already been shown that the infection was but little diffusilile. Tt now a that
the epidemic, although localised, could not bo regarded as due to some eause acting generally within the
ares. Impartial consideration of the data, when they come to be furnished, will ehow, 1 believe, that
some special eireumstance, not commonly existent, was necessary to infection.

12. No search for this circumstance bad to be made. Before the outbreak we were acquainted, of
course, with the share in spreading plague which is sometimes aseribed to rats (Hankin®), and to the
shore intermediary between plague-rats and man, sscribed to insects (I L. . Simondt). 1t will bo
soen from the account of the ease of AP, that the remains of a small bleb, discoversd on a protected part
of the foot above which the femoral bubo appeared, had attracted attention ; and from the advertisoment
immediately inserted in the daily papers requesting information coneerning diseased and emigrating rats,

that
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that it was thought the bleb had been caused.ly the bite of & flea, and that the inference that there
must already be rats dead and dying of the plague in Sydney, had been drawn. This inference was
justified by the event. On 10th February a landing-waiter drew the attention of the Collector of
Customs to unusual mortality among the rate at the wharf (B) at which he was stationed ; this infor-
mation was eonveved to me in aceordance with Departmental instructions given during January, Seven
carcases were immediately secured, and were referred to the micro-bislogist (Dr, Frank Tidswell). The
macroscopie appearances presented by somo of them were sulliciently well-marked to warrant a sirong
opinion that those animals had died of plagne. 1t was thought necessary, however, to establish the fact
by eure methods ; and, in consequence of the putridity of these and of other carcases gathered from the
same wharf, the evidence that they had plague became complete only on the same day that the glands
taken from the deceascd, 1), wepe referred to the Department. fierwards, it was reported by an
inspector of fruit in the Department of Agriculture that he had noticed an unusual (though not
excessively great) mortality ameng the rats which infested the wharf (A) at which he was usually
employed, about January Lith.

13. Having ascertained that there was a connection boiween the persons successively attacked,
and that it consisted in loeality defined as place of occupation, not of residence ; that the spresdSai the
discase among persons resorting to that locality could not be accounted for on usual lines ; and that
plague-rata existed within it in great numbers ; wo considered it permissible to carry on the investigation
on the supposition that (in our case ab least) the infection was spread by rats. Thenceforward we
assumed the general proposition that whosoever had plague had prabably been in the elose neighbourhood
of plague-rats ns a working hypothesis. At present we are of opinion that our further experience has
supported this assumption,

14, Seareh for plague-rats in neighbourhoods and in dwellings where eases of plague had oceurred
was siceessful in o number of cases.  Difficulty in obtaining specimens was often met with, and was often
due to quite trivial cirenmstances.  But this association between plague in man and presence of plague
in rata was asecortained sufficiently often to eause long-continned investigation in relation to a sub-
epidemic or loeal outbreak which bad eonsiderable interest, and in connection with which no plague-rats
eoild be found at first. Thi= happened at ?_Hnnl:.f, & village of about 8,000 inhabitants, separated by 13
milea of little-used rond from Sydney, but easily reached by a 7.mile journey by ferry-boat. Soveral
thouzand ple regularly resort there on every holiday or half-holiday, and a considerable proportion
of the muﬁta travel daily between it and Sydney. Six cases oceurred there rather late in the epidemie,
of which five were connected with one of the pssCTIEOr wharves, while the sixth patient lived at a
shop not far from it. Specimens of the local rats, both aljve and dead, were at once procured ; but

ison had for long been laid for them, and no sign of plague was discovered in them for a time. 1t
was not until the twentisth rat had been examined that the required evidence was furnished.

15, Community of rats at neighbouring wharves may be assumed. The first case of all, then,
oceurred in A.P., ehicfly employed at a wharf near that (A, par. 12) at which vnusval mortality ameng
rats was earliest noticed, and not far from the whaef (B) at which such mortality was next noticed.
The second case oecarred in the man 1), who ccenpied rooms o m“FI“ of hundred yards away from wharf
B, and adjacent to another wharf ; he had removed five dead rats from his water-closet at one time not
more than three or four days before be was taken ill: the third in o wharf labourer daily employed
at wharf B: the fourth in a publiean who lived opposite to the same wharf in a public-house which
was infested with rats, and so forth. And there were exceptions. Farly distant cnses occurred, for
instance, in persons who had not visited the eity within a reasonable incubation period, as follows r—Une
in a man employed by a produce-dealer who Eot. his material Chay, straw, corn, pobntoes) from wharf B;
and five in a family which lived near a garbage-heap, to which refuse from all the mfected wharves
had been daily earted by the City Corporation before (and for some time after) their infeetion had
become known, in whose eottage dead rats had occurred, and an extraordinary number of fleas. 1
believe we shall be able to show, with suficient (aleess, that at Sydney, wherever plague was contracted,
there, as a rule, plaguc-rats were to be found.

16, Tt is genemily considered that the cases reported to, and recorded by, this Department inglude
all which have oceurred. It would Dbe straining probability to assert that none at all bave been missed,
but it is certain there has been no wilful concealment. The number of persons whose cases were thought
doubtful which have been referred to my staff for dingnosis has been large. No doubt is entertained
that on the whole the al etatement that all cases which have oceurred have come to light is justifiable.

17. Lastly, while expressing a bope that this summary statement of opinions and experience may
be useful to the Commission on Plagne in India, I would point out that as yet we have not had
opportunity of completely arranging and digesting the mase of detail which has been accumulated. But
t who have had experienee in the management of serious, or at least of alarming, epidemics and in
tracing their eauses and course, are aware, doubtless, that this must be &0 at the present date; and that
the elinieal summary, the bacteriologica! and pathologieal account, as well as the results of experience in
the use of Haffkine's prophylactic and of Yersin-Roux serum must also be deferred for the prescnt.

J. ASHBURTON THOMPSOXN,

Chief Medical Officer of the Government,
President of the Board of Iealth.




1900, —XNew Sonth Wales,

THE CASE OF AP.
(REPORT OF THE BOARD OF HEALTH UPON.)

The Chief Medieal Officer of the Government and President of the Board of Health
to The Honorable the Premier and Colonial Treasurer.

Bir, Department of Public Health, Sydney, ¥ February, 1900,

On January 20th Dr, Sinclair Gillies roported, with reference to plague, a ease of illness
eneountered by him in the ordinary course of practice; he had had no clinical experience of the disease,
but he lad worked at its pathology two or three years before in the laboratory of the late Professor
Kanthack at Cambeidge. tient was at once visited by the Principal Assistant DMedieal Officor of
the Government (Dr. Frank Tidawell), and at later dates by myself.

IL—CLINICAL ACCOUNT.

AP, aged 33, married, a rather slight but muscolsr man, fair, and of nervous temperament ; had
had no illness for several years past. On Janwaery 190k he was driving a lorry throngh the city about
12 o'clock, on a very hot day, when he was tuddmﬂ}' seized with giddiness, headache at the vertex, and
pain in the region of the stomach ; he was obliged to lie down for s time when he reached the warchouse
to which he was then going, but afterwards finished his day’s work, though still suffering, About four
hours after attack he began to feel pain in the left thigh near the groin, and discovered o small lum
which had not been thers before. He left work at 6 o'clock and went to bed ; he took some castor ail,
and had free netion of the bowels ; he aleo vomited, the vomit being of natural appearance.  He was very
ill all night with headache, thirst, fever, and continued pain in the gastrie region; the lump in the thigh
ached continuously. Jenwary 200k, at 215 pom., be was found dozing, but was casily roused to attention;
hia faee was floshed, and a hittle puffy or heavy-looking ; his eyes were slightly suffused ; the skin felt
hurm'ni; hot, the axillary temperature was 104'9° F., and the pulse was rapid and bounding, Examination
of the ungs dizcovered no sign of disease; he was able to move about the bed freely, to ehow various
parts of his body readily ; he answered questions peompily and elearly ; there was uo delirium, nor anxiety.
nor interference with speech ; the spleen could not be felt. The left lower extremity showed the lowest
gland of the fomoral chain enlarged ; it was just visible, wes about the size of an unshelled almond,
indurated, sud but slightly tender on pressure ; the swelling was well defined, and limited to the glund
itself, thero being no infiliration of the surrounding tissues ; two other glands, which seemed not to be
enlarged, could be distingunished just above it.  There was no inguinal enlargement, and careful examination
of the rest of the body failed to discover any other swollen ganglion, exeept one in the right submaxil
region ; this was hard, was not tender, and, though the patient was wnaware of it, was probably o
The genital orgams were perfectly free from lesions of any kind, and there were no signs of venereal
iliseasn f'“mm or past.  The leg waz examined for injuries which might have given rise to swelling
of the gland, but none were found. A further examination, made two dayes later, dizclosed the following . —
Behind the left external malleolus, and just anterior o the edge of the achilles tendon, was a circular
spot, about 8 mm. in dinmeter; the cutis was purplish red; the coticle which had been detached was
then adherent to the skin; at one point of the circumference it was slightly ragged. Tt seemed probable
that this bad been a bleb ; its circular form and protected position suggested that it had not been
produced ];]' abrasion ; and, while the feet showed no evidenece of chafing at any other point, the patient
said he had been wearing the enme boots for three or four monthe past, and that they had never hurk
him. Three days aftorwards the cutis had lost its reddish-purpls colour, and new cuticls been formed,
Farlier observers felt unable to say that this lesion had not been present at the first examination.

On January 21aé his temperature had fallen to 102-2% B, ; the pulse was no longer bounding, and
was ocensionally intermittent (imperfoct systolo) ; he still had some headache at the vertex, but he had
slept tolerably well, and was better. The gland formed a vigible lump of the size of a walnut; the skin
over it waa shightly red, but it had been continuously fomented with hot boracic lotion ; there was com-
meneing peri-sdenitic effusion, but no matting with ile smaller glands immedintely above conld be mada
out. On Jaswary 22xd his temperature about midday had fallen to 99-2° F, ; he was cheerful and alert,
but pale and rather tremulons ; the headache was lesa; he felt weak, but not exhausted ; the gland had
markedly increased in superficies, but was not much thickened, and though still quite tender was not at
all acutely sensitive. He had slept well. On Jewwary 237d the patient was in a similar state, but
decidedly thinner and paler than at first; his temperature had risen again to 102:4° F.; the pulse was
weak and easily comprossed, but not intermittent.  The femoral swelling had inereased, end was nearl
cireular, about 2 inches in diameter. On Jonwery 2405 his temperature was still 102-4° F., and bis
general state abont the same ; the femoral gland wos of the size of a mandarin orange; it was still hard,

surrounded with effusion, only moderately tender, and free from fluctuation (for further clinical account
see Appendix A).
-
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2—BACTERIOLOGICAL INVESTIGATION,

The bacterielosy of this case was deseribed by De, Frank Tidswoll in the following report :—

On January Elstl.ﬁmmn of the gland was made with instenments just previcusly sterilised by exposure fo steam
for half an howr in the l steriliser. The cotion-wool wrappings were retained till the fime of oporation, and the
instraments were still warm whon used. The part bad been continnously treated with boracic neid fomentations for the
previona twonty-four hours,  Just prior to the operation tho skin was shaved, weoll woshed with § per cent. carbolic lotion,
then with recently boilod anid still warm distilled water, and fmally dricd with sterilised cotton wool.  Through the singls
opening in the skin by partial withdrawal the nl}'ringn nendls wos in six different directions through the gland, ¥
piston was raised on each cccasicn, bt o finid cotered e barrel of the syringe.  On its {inal removal the channel of the
nooille was foumd bo contain o minute quantity of blosl,  This was cjeeted over the surface of o semm cultore tube bronght
for the s, andl m second perwm enltnre tube was inoealated from tle first in the un‘thnr"p way by memns of the phlillum
sewiibe, I.lo‘thdﬂ these tubes incubated st 37° G, remnined sterilo for a peried of ten days, when their further observation
was abandoncd.

O Jamnary 220, whilak ting the gland, & drop of pas-like fuid was oxpressed through the pencture hole of
the previens dn.;;r O il 23ed I:u EallE nhuﬂiimilu fEuia mpnl.luium! in the ssme way, O each oceasion the single
drop issuing was used to make smear preparations, ami cultivations on serum and ager 3 amd that obtained on the 22l was
ales necd to inecalate a meoaine.  As Ll mi.'mmqqliunl nmd cultural elarmoters o the three :mnpluﬂ of fluid were tilentical,
wsie description will serve for ail.

The fluid = was of a dark groyish cobour, showing a little red (Lloed), but mo yellow. A small portion sk
anido was fonnd fo have clotted firmly when exsmined half an bour afterwards,  The nmount of bleod present was far too
gmall to account for this clotting, and, moreovor, the clot wae pale in coloar. It is evident, therefore, that the fluid
eontained a lage admizture of lymph,  Under the microscopo tho fubl was seen to contain nemerons lymph celle,. A
few were mormal in character, bat most of thom showeld l'r:ﬁmmlmi maclel, and more or bogs lgr.'uu.ﬂur oytoplasm, d.e,
resembled “pus oells.® Lying in groups and singly anongst the cells wore numerons bacilli, varying, but ceanmonly oveld
or eylindrical in form, ranging betweon 1z and 3e in I:-mg;h azid shont G broad ; ends tapering amd finally rousded of
staining well with gentian violet, [echsine, or methylene blne, and more densely at the peles than bn the middle of the rods,
The majority did not retain the siain when treated by Goam's method, although hore smd there an bedividoal bacilles
oML mﬁuml. No apores were soon.. Bounded bacterial elements were not uncommon, sl the repults of cultivation
subsequently showed them to be microcosel, ami ot merely eocco bacilli.

‘The cultivations were upon ordinary scrum aml wpon nutrient agnr, the inoculations being made at the bedside with
tlse platinam noedle sterlised in the flames of & spirit-lamp.  The tabes, inocalated about woon, showed definite growth on
thit second ming allerwards, ¢.e., in abost forty:fAve hoars, jl.'l.:I.'II!H been incubated at 37°C. in the interval. The Eml‘tlll
were of two kinds, one compossl of microoueed, the ether of bacilli, i |

The micrecoccal growth wpon ssrom 1l|:'|.':IuI:w| in the form of rounded colonies, attnining a dinmeter of 5 mm. in
forty-eight hours, anil extending to 2 or 3 mm. in three or four doys.  Thick, opague, (lst, slightly irregular mangins,

wurface, eroamy white in colowr.,  In snbenlture the growth was more mpid at first, & 1 mm. wide creamy reak
developing in twenty-four hours.  After this the growth extendled slowly, reaching a width of about 3 mm, after Gve days
ut 37° Wo alteration in coloar was cbserved. There was a thick deposit nnd tarbidity in Hw condensation water.
Wpon n'n‘t-ﬁu.ltipr the growih was gimilar tno that on seram, but whiter. n E_Iul.'n:m agar the growth was more abandant
ihan on nutrient agar, asd was well up in twenty-four hour,  In bouiilon there was oniform t-u:llhti.Ly alresdy apprent fn
twenty-four hours,

Tlee cosei stained readily with gentian viclet, fuchsine or methylene blue, and retained the colour when treated by

Gram's method. Under the mis they were seen Lo be regular in cutlioe, and to Lie singly or in groups (staplyle
coeei].  There were no chains.  Individual eocci measured ‘5 {0 8 o in dinmetor,  The transverss line comimwnly seen in
the iz cocci was not detosted in any of the specimens examined.

& Dacilli rowth i serum ot 3770, was scanty. It s redl in forty-eight hoars in the form of small, rowsd,
ﬂi;hﬂ rnined uﬁzmt mlgtinu. of a little lozs than 5 :;rrn.. in 1;u|:rhur.:r. 'l”]b{-:,'tmjuwth haid not extende] msch th
third I.J, after which, in the original tahes, it lecame overgrown by more rapidly developing microcoeci.  Tu subenltoro
upon serum the growth was visible as a thin colourless streak, in farty.cight bours it inereaseld to a band about a millimeteo
wide. After five days it formed a thin translucent streak still limited to the neighliourhoosd of the ineeulation line, slightly
thicker at the ins with cutlying colonies, and showing =annlar ruiscd specks at i11'a-gl|.'ln.r intervals. Upon natrdent
apar and glacoss the growth was vory similar, nnd when looked at from the back hod & groend-glus appeamoce.  Tn lroth
ik abundant spicular or cromb-like icles atinched to the side of the tube, with an obvioss deposit of same
charmecter as that in Haffkine's iylactic, tho broth itsclf remaining perfectly clear aoid Ln:mnTn:nL A filmy appesrance
on thi aorface disappeared on shaking, and was not reformed after fonr doys at 37700 Tn flasks with oil a film aml a few
pendont growths 2 to 6 m lang were formed, as well as & copions deposit,

The lacillnz stained resdily with vielet, fuchsine, or mgdhrimnmu. TIs decolonriead by Gram's mothed, althongh

here amd there individoal bacilli o emall pa of them retain the colour. Non-mobile, ab least o= olwicna
movements of translation. The bacilles sliows very distinet bipolar staiming, more marked in some mens than in
athers, buk clearly ismble inall. This characteristic may smount to the colourstion of only a pelar granale, or to

onlouration of most of the bacillus, leaving caly the middle of the rod unstained.  Intermedizte gradations are commneon.
Tha bacillus varics very much in form, regulasly cylindrical, boat-shaped, clob-shaped, danb-Dell, and oval elemeats are
the commouest forms, The length varieas between 1 g end 3 g, and the breadth s osually about 5. The ends are
rounded off.  No spores were obeerved. i .

Some of the material obtained from the femoral swelling on 22md Jannary was inocalnted at 450 pom. into a mogse—
inko the back st the root of the tail. The animal was lively during sll the next day. There was no visible swelling at
the site of iscenlation @ but the mouse was not handled, Next day it wos Tnm:h lesn “:l'l:ll._f in II'!n- morning, and gob very
shak di the afternoon, At 6 pom. it was haddled wp, coat rough, respiration hurried, refosing fvod. bat startel np
whaon the gluss of its jor was flickel. Tt was foond desd ool st oext moroig at @ aom, baviog thas beeome definitely
asok within inrt,wifht. hours, and died within sixty-foar hours after inoculation. : ;

Tho principal posmertn featiret wors as : Humorrhagio edemn ot sibe of :nm'll:l.mu I enlargemonst of e
inguino-feanoral glumds on the right side; no enlargement of vls detectod elsewhere ; perfoardinm dusky, but no
havmorrhages seon ;. both venteicles of the heart distonded with feelly chrttod blood ; lungs bright red in colour, imbﬂ'r

poumonka (1) : liver definitely but not very much swellen, miottled white and pink oo surface ; decp red on section § gall
Eladder canpity, or nearly o 3 apleen nob much, if at all, longer than nonnal, bat thicker, swollen in snch & way as to lose
its normal oidges and assume o s -shapod form, section deep red, trabeculs conld pot e seen with a hand lens ;
stomach nrm:.ll: small intestine l intestines nob obvionsly affected. but confain Hukd faces ; kidoys motthed,
seation pale, internal stroctire obscare ; B ¢ distended with wrine of normal colour.  Emear preparations aml caltures
made from various organs gove the bacilli showing bipalar staining, :

A seoond mouse, inooulated with o suall of the splecn of mouse 1 on 25th January, at 10230 p.m., was lively on
mwmilgd%:ﬂth}, (in the 27th it bocame sick, exhilating the samo symptoms as the tist mosse.  On the . Bk

1

wus n ite bofi side—the hind quarters being in & normal position 3 but the farelegs wors tucked
ft or touching the wiregatge foor of the and the head stretched ont. It remained quiescent in
il it died at 11 o'clock.  The seconl mouse thus i sick in alout forty-eight houra, amd died in soventy -

Ieours after inooulation. : ; :
ipal sl ntaitemn features were as follows, the animal being examined ten minutes alter death : Haumore-
tr..lm. of incculation ; enlargement of hamorrhagic infiltintion round the rght inguino-femoral glamds @
left inguino-femnoral, andd right aud bit ::ilhwi buk no 'hl-'mu!ﬂﬁlrﬂ- Perbaardium dusky, but
3 right ventricle of heart containa fhwid blood, ventricle eontracted and empty ; Inngs redder than
as in first mouse ; liver slightly swellen, mottlel pink and white ou sarface, section deep
der distended with clear yellow bile ; spleen oot visildy altered internally, bat section a little thicker than
a deop red coloar : tre faintly discernible with lens ; stomuch normal, small intestines markedly
, large intestine contains fluid fauces ; kidneys normal on surfnce ; section ; strusture ohecure ; bladder ompty.
sad enltures were made from various crgans gave bacilli as in HIOEe, i
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A third nwuse, inooulated on 285l instant with & small piceo of the spleen of mouse No. 2, became sick on the S0ih
instant.  Dhring A1st Jumaﬁ and 2ad February it bad o series of scizures, chameterised by very hurried and laboured
Lreathing and tration, nnd on cach oecasion appoared about to die. o the intervals it sat quhﬂﬂm_ﬂ:lhd up, mrely
moving, and l:lr;: vory litthe fool, 1t was foondd dead at 9 aom. on the momning of 2nd Fobruary, havieg Ehﬂ‘bﬂﬂm
#ick om the second day, and died in about four and o half days.  The post-morten :mﬁam&m were very smilar to those
alwwn by the other mice ; in particular, the loft inguinofemoral glands wore swollen and surrounded by hemorrkagic
asiloma, and the spleon anbirged 1o twice its normal size. : . :

A guinen-pig, inoculated in left thigh on 231h Jannary with n small picce of the sploen of monss 1, showed no sign of
illneas Gl the 27th, but o that day became guiet aml drowsy, and took food i i.‘ U the 28ih it became vory
obvioualy sick, sitting hoddled up with the back arched, eyes partly closed, nmi rarcly moving. On the 20th aml 30th it
romuined in very mu:;h the samso eondition, and was fowsd dead at 9 a.m. on the 3lst instant. Tbﬁrrinﬂpﬂlwﬂ
features were as follow :—Hemorchagic infilbmtion al site of insealation and in left inguine-fomora 1
nerisal ; enlargemaent of amd hh-mn:ﬁm;e round left axillary glands ; right uillurt-n;fhn 8 onls i heart sliows lnllfem
cardial hemorrhages along anriculo-ventricular and intervontricalar grooves, and also along the ol ge of W ventriele ;
Tungs dack in colour, eapecially upper aml middle right lobes, in which there ie brosche paeamaente pilation @ gl
ploaral hamershages in varions places in all lobes ; liver snlarge! to aboat twice normal size, mottbed red and white an
surface, nomerons small suleapsalar ||=L'¢I'|IDI'I']I-1E(=$: splecn abont three times la than normal, deep violet in colour,
showing very numerous white arcas on both sides resembling miliary tubercle in appearance, e rounded, no
hoanorehages ; kidneys not enlarged, doaky in colour, hemorrhages onder espsnle; swpraronals, cspecially loft, anlarged
and hamorrhngic ; biadder distended with clear urine piving albamin ring with nitric acsl. No definitel !hqmul
appearances were detected in stomach or intestines.. The Ihnn-rlwnnh foumd on reflecting the skin wers mlﬂ.t&l,fm&u
512]. the Bead fuid. The viscern were nof sliced as 18 war desired to progerve the ipﬂ!hn!n with the CIEARS i ‘-“‘I.p for
|||i|;|\c'q,m.l_ﬁmi and cultivation parposes mimall picees were abfainad threngh areas an the undor |.|I.'I‘ﬁli! the OPEAILE, irevia )
peared in the nseal way with o hot knife-blade, The smear prepasations and oaltores showed the baciili olready descrd

A seooml guinea.pig, inocalated on B0th January with o sanall plece of the spleon nl'gnilm-pliig Ko, 1, became sick an
S04l Jamunry, was very sick during 3lat January sml 20 Febroary, and died st 130 pon on 2nd Fobruary, having this
become sick in two days, and died i aboat four days. The pesb-srorfem nlpmr:ml wore similar to those of puinea-pig
No. 1, except that the splen, though twice the normal sivo, dil not show the miliary-tuberclo.like :prnnme.

From the forogoing description of the bacteriological examination of material obtaived from the enlarged femoral
gland of A.P.. it will bo seen that twoe microbes were isolatel—{a} o micrococens still nndetermined, bt most li
one of the varivties of staphylococeus progencs albus ; and (M) & bacillus snswering postively to all the inm
qmrli.mhh osts For Boeillos Peatis Bicboaricer.

FREANEK TIDSWELL.

3—EPIDEMIOLOGICAL RELATIONS.

AP, was a lorry.driver, employed by the Central Wharf Company. His chiof occnpation was
carting exports from city warehouses fo the wharf, and delivering them either at his employer's ware-
honse or at the ship's side. For several months past he had been thus engaged in earling wool almost
exclusively. (lecasionally he used a truck to run goods from the warchouse across the wharf,  Te had
not handled goods discharged from any ship since the previous August. He had no business on board
ships, though he may occasionally have earried s message to the mates ; and he had not been below on
any ship for three months past af all events. Sinee Christmas he had only visited one other wharf, that
of the A USN., Co, on January 9th, when he remeved green hides imported from Queensland to a city
warchouse, Both steam and sailing vessels from plague-infected ports must by this time (namely, near
the end of the sixth vear from the date of declarstion of the epidemic at Hongkong) have discharged or
loaded at every suitable wharf in the harbour ; and, as regards Central Wharf alone, between November
1at and Jaouary 20ih four steamships, which all carried Chiness crews, and which had all touched nt
Hongkong, had Inin there—one of them from January 9th to 20th. (For the hi:lu% of these four
steam vessels see Appendix B; for the epidemiological relations of Sydner see Appendiz C.)

+—LOCAL CORDITIONS.

AP. had lived in the house where he was found for ﬁiﬁllt years (see illustration). Tt was built of
brick, on a sandstone ridge, which sloped rathor steeply to a branch of the harbour, within the eity limits,
and in a neighbonrhoaed mnmining many large warchouses, It had two stories, four rooms, a small attic,
and an unused basement, of which the natural rock formed the floer, 1t was in average general repair,
but the sewerage was seriously defective.® There were no inside fittings, but there was Huﬂlgﬂm
halfway down the small walled yard, and » water-closet at the end of it. These were drained by G=i
glazed EW.P., which ran forward under the houze in a chase cut in the rock floor of the basament. The
drain was in abrial eonnection with the sewer, and the last length of piping againet the front wall of the
house hod had & considerable hole knocked in it ; the interior of the dwelling was thus brought into direct
connection with the interior of the sewer. On the other hand, however, the bnsemont had o Inrge opnﬁag
at pavement level in its front wall, and a door at the back, both of which wers said to be kept constantly
li'}!'t'n- The drain junctioned with a very old oviform rubble sewer, which discharged on the foreshore at

alton’s Wharf, about 50 feet below the house and about 150 yards away, next to the Central, and which
wis unprovided with any tide-lap. Very fow houses were conneeted with it, and its clief use seemed to
be discharge of storm-waters. In every domestic respect the house was tidy, clean, and well-kept.

H~=PREVENTIVE MEASTRES.

i The ease oecurred in a city much open to imported infection, and in o man whose cecupation
involved risk of encountering it if it were hmnghtt:f sea, but in which, notwithstanding constant
watchfulness, attention had not previously been attracted to illness suspeeted to be Mh any form.
Under these circumstances, the clinical armﬂ:gm hardly sufficed to cstablish a well- suspicion of
plagne ; most of the characteristic signs of the discase were absent. At first the fever with
the slighter degrees of thermic fever met with during the summer in %ermns who labour in the sun, while
swelling of a femoral gland in & man whose daily oceupation exposed him to risk of sueh unnoticed miuﬁ
as sometimes ap sufficient to eause it, required no speeinl explanation, Yet the conjunction

sudden inflammation of the gland with the sudden access of fever hel?l.tt.antiun from the first. One thing,

* This is too generally the case within the city of Sydney, which in this respect is sharply distinguished frem
the reat of the Metropolitan aren.  In the Intter sewerage s o exclusive eontrol of the Metropolitan Board of Water
Hupply and Sﬁwtﬂlﬁﬂ andd the 38,000 howses, containing 152 (00 porsons, to which the Board's service had boen extended
dewn to December 31st, 1808, are in every case connected on the most approved principles.
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however, was clear—that, at the worst, the chanee of communication of infection to others from aecase of
the kind described was extremely small, and, under the sick-room management which was possible,
probably non-existent ; down to a certain date, therefore, it was theught unnecessary to take any other

ntions than are costomary when domestic isolation is attempted, and this judgment was amply
Justified by the event. Discovery of the remains of the bleb had some, though necessaril ¥ AN uncortain,
alﬁllﬂﬂlu‘.-. for it was then empty. Discovery of a baeillus in matter expressed from the gland, and
subsequently in colture therefrom, which resembled b pestin, tended towards decision ; but minute
nrfanmm are rarely identifiable on mere microscopic inspection, and other tests are requisite to rensom.
able eertainty. It was not until the 24th, therefore, that it became elear that theneeforward the caae
must be treated as though it were one of plague at all events.

On the morning of the last-mentioned day the house and its inhabitants were placed in quarantine,
under a police goard, and aﬂm:ia'l meeting of the Board of Health was summoned. Two or three hours
later the patient was removed in an ambulance, under care of a wardsman, to the Quarantine Depot at
Woolloomooloo Bay, and thence by & Quarantine tender to the Maritime Quaraniine Station as soon as
the members of his household had, at another journey, been brought to join him; they were six in
number, and consiated of lis wife, threo children, a servant girl, and his sister, The next morning four
contacts were secured and similacly transported, being all those persens who bad visited the honse sinee
the beginning of illness. The premises being within the city, the Right Worshipful the Mayor (Sir
Matthew Harris) was informed ; he subsequantly issued general notices to citizens, and took other steps.

As #00n as this action had been taken the original reporter of the case, others who had been in
eontact with it, and the laboratory staff, were protected with Professor Haffkine's prophylactie ; and this
treatment was the next day extended to members of the ambolanee, disinfeeting, and quarantine stafls, as
well as to the ten persons wolated, and the medical man (Dr. Muarray Gibbes), who was placed in chargo
of the Quarantine Station,

uipment of the Quaramtine hﬂf-ml‘- was then directed by the Board. The ambulaoce, pair of
horses, and driver employed on the previous day were retained, and four members of the Quaranting
stafl' were directed to take wp quarters there, two of them being disinfecters; had other cases followed a
wardsman or 2 nurse, as might be necessary, woull have been drawn from the Quarantine Station to
accompany the patients during removal, and this course would have been continued as long s the secom-
modation (70 hospital beds ; 850 beds in permenent buildings) sufficed for all who required izolation,
But had cases begun to be met with in series, evacuation of the Coast Hospital (256 beds) would have
had to be commenced, and ite staff would then have beeome available,

The Boand had decided on 28th December that plague should be added to the list of discases notifi-
able under the Public Health Act, Part I11; and a letter had been prepared ricommending medical
practitioners in the public interest to disregard the actual wording of the Act, which requires them to
report such diseases only * forthwith on becoming aware that the patient is suffering from” one of them,
and instead to report any case in which the symptoms and past history or occupation of the patient gave
reazonable ground for suspicion of plague. ]]l, was now directed that an advertisement, addressed
especially to owners of wharves and warehouses, masters of vessels, sewer-men, and scavengers, should be
inserted in the newspapers m?:lleating information eoncorning any unusnal movement which might be
observed among rats, and, should disease affect thom, that some of their dead bodies might be forwarded
for examination,

Disinfection of the house occupied by the patient wasimmedintely commenced, under superiniendence
of the Medical Officer of Health for the Metropolitan Combined Distriet (Dr. W. G. Armstrong). Usual
methods were empluyed.  Fhumigation with burning sulphur was followed by saturation with sublimate
solution, 1=1,000. Articles which could be boiled were so treated on the spot ; ‘other articles were remaoved
in canvas bags for disinfection by steam. Wall-papers were washed off and, with all rubbish, were burnt
on the premiscs.  Eventnally woodwork was pamted, ceilings whitened, and new papers hung. Steps
were taken to secure reconstruction of the sewernge.  No rats woere seen,

The contacts were released on the tenth day from their isolation. The patient's family awaited
his recovery.

Down to the date of writing attention had not been drawn to any other suspected case, and ne
information concerning rats had come to hand.  No symptoms of illness of any kind oceurred among the
persony detained, nor among members of the stalf.

I desire to commend to your favourable netice the readiness with which all members of the staff
took up their duty on this ceeasion, as well as the ability and skill with which Dr. Frank Tidswell porformed
his deﬁrnta task under eireumstances of urgency which required almost continuous application to it
during sevoral days.

I have the honor to be,
Bir,
Your obedient servant,

J. ASHBURTON THOMISON.

ATFENDIX A

Further elinical account of the case.

Down to the date of writing the case called for no special remark, but pursued a steady course
towards recovery. From January 26th (seventh day of illness) temperatore, sleep, and appetite were
practically normal. The gland continued to weep a serous rather than a purulent liquid by the needle
puncture; the gland itsell was first markedly diminished in sive on the twelfth day of illness. On
the pame day the urine was found to be slightly albuminous ; it had not been cxamined before, this point
having been missed. Convaleseence was not marked by any t weakness, nor by mental debility ; for
two or three days the patient had an obseure pain in the right ealf which was very troublesome, though
nothing to aceount for it was discovered, but with that exception the course of recovery was uninterrupted.

APPENDIX B.
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APPFENDIX B.
As to eeriain vessels veferred ta in the text, and progress of ike epidenic af Hongkong.

The dates on which the four vessels had touched at Hongkong which, subsdquently, during ihe
same voyage, lay at Central Wharf, together with the duration of their stay there, are shown below:—

5.8 ¥ Promethens,"” 8.8, % Kaisow."
Hongkong ... voo 11th Ang., 1800, Honglong .. we st Oet, 1809,
Central Wharf ... 21-20 Oct,, o, Central Wharf ... 18-23 Nov.,,

8.8, “ Ching We." 8.3, © Kintuck.”
Honghkong ... .. Slst July, 1894, Hongkong oo 20th Oct., 1809,
Hongkong ... ... Bih Sept. A Central Wharf ... =20 Jan, 1900
Hongkong ... 1] ) R 2

Central Whaef ... 31 Oet=T Nov., 1500

The progress of the epidemic at Hongkong during months mentioned above, s noted in the British
Medical Journal, was briefly as follows :—From the week eading Tth August to that ending 25th
September fresh cases varied between 30 and 16, and the deaths varied between 30 and 16, each
week ; thercafter for weeks ending September 30th, 2 new cases, 2 deaths; October 7th, 2 eases, 2
deaths ; October 14th, O cases, O death ; October 21sf, 1 ense, 1 death ; October, 28th, 1 case, 1 death ;
November Gth, 1 ease, 1 death.

Amount and nature of lading received at Hongkong could not be ascertained.

APPENDIX C.
As to the epidemiological relations of Sydney, and progress of the epidemio at Nouniea,

Dating from May, 1804, when plague was first recognised as ej‘pidmic in Hongkong, the number of
vessels which have arrived ot Syidney, and which have discharged or loaded there after having touched at
plague-infeeted ports, has been great, and steadily inereasing with the inereasing nomber of infected
centres. ‘The communieation has been by sailing vessels as well as by steam vessels in every case, and the
duration of voyage has varied between about fifty days by sailing ship from Mauritins to from rtosix days
by steamer fram New Caledonia. Inseveral eases eommunication was regular by mail-steamer, and at least
twicn a month, besides by other elasses of vessel ; and trade with Sydney was especially great between Hm:{a
kong, Bombay, and Caleutta. The treatment accorded to all such vessels has been the same since the
beginning, with exeeption of those lately arriving from New Caledonia, namely, that which for years has
been accorded to I.':E;BI'I vessels arriving from cholera or yellow fever ports. This has always been
precisely that accorded by the Venice Convention, 1897, to ships arriving clean from plague-infected
worts: for no vessel has arrived with any suspected caso on board, nor after having had any such case on
ward during the voyage—at least as far as the fact could be ascertained by very careful inspection of all
hands on arrival and detailed examination of the log. The exeeption made in the ease of New Caledonia
was necossitated by the nearness of that port, which is but 1,050 miles away; and the difference lay in
detention of vessels arriving thence at Quarantine uniil expiration of twelve days from the date of
mailing—a term two days in cxeess of that ordered by the Venice Convention, and imposed mainly because
it was prescribod by the Freneh Government in a code of instructions issued to Governors of its Colonies,
&c., &e., during last year. Prescnce of plague in the eapital, Noumea, beeame known through a Press
message reccived on December 235nl.
Lastly, on January 15th, it was announced that two cases of plague bad oeccurred at Adelaide.
It is understood that the profession in that city are still awaiting tangible evidence that the illuess was
of that character ; amd communication between South Australia and other parts of the continent was
not restricted by any Government. '

Vesenls which arrived from Noumes after December 218t were as follows:—

Kamr. | Lafe Momtmea I Arrived Brdiey. Whart,
S8, % MR ™ o sviemssssesssssnsssesssses) 18 Docomber ! 81 Dacermber ... ... Mort's Dack,
ALM. wn. * PaciBqeo’™ o sssassseses 20 i e e i ammmmmssrsines o Uireaine Quiy.
3 R | 13 Janmary ........ | 15 January ...... " "
Keteh :}T‘T .......................... ] B a1 e, .| Johnstone's Bay.
B8 VHE PR e B o o | Mort's Dock.
12 B BECLE ol P, | T e . e I February... | At Cunrantine.

For a day or two after arrival on ench voyage the “ Pacifique ™ first Iay on the west side of Circular
Quay, at & wharf which is only a hundred vards away from that at which the mailboats of the Eastern
aud Australian (Hongkong) line habitually lie.

The progress of the epidemie at Noumen is shown below :—

During the week ending 31st December there were 12 coses and ¥ deaths,

i 7th Janua . 0 B
it liﬂ.. L] r! l: ? :: 1]
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The house oceupied by the patient is indicated by & cross on the pavement.

Bpdoey | Willism Applemats Guilkk, Oevernment Prinber.— oo,
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OUTBREAK OF PLAGUE AT SYDNEY, 1900.
(REPORT OF THE CHIEF MEDICAL OFFICER OX)
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Opdered by the Legislalive Azeeinbly fo be printed, 4 December, 1900,

The Chief Medical Officer of the Government and President of the
Board of Health to the Hon. The Premier and Colonial Treasurer,

Department of Public Health,
Sir, 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 .-ulmitiml to the suffering
and the indirect losses which these figures denote, it necessitated a very considerable
immediate expenditure and eaused much damage to the commerce of this port.
The object of the following account is to inquire into its origin and mode of spread,
with a view to deducing the measures which are likely to be effectual in preventing
a recurrence,

It will be seen at last that steady attention 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 certainty
which is attainable only through close consideration of the facts which, however,
cannot be successfully observed save in the lizht of precedent investizations made
in many branches of science. Thus it is unlikely that it will be easily accepted ;
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 Damascus. There is no royal road to the prevention of plague.

It is hardly necessary to point out that the data deseribed below were not
aceumulated without forethought and industry; this opportunity is therefore taken
of commending to your favourable notice the zealous services rendered by the
permanent and temporary members of the Staff, whose special duties are mentioned
with their names. The Principal Assistant Medieal Officer of the Government
(Dr. Frank Tidswell, M.B., Syd., D.P.H., Camb.) remaiced in charge of the
laboratories; his account of the observations and researchies made by him will be
found in Appendix A. The Medical Officer of Iealth for the Metropolitan Combined
Districts (Dr. W. G. Armstrong, M.B., Syd, D.I"IH., Camb.} took charge of the
Visiting Medieal Staff, which consisted of Dr. Theodore Barker, M,B., Ch.3,, Edin.,
and Dr. Arthur Grieves, M.R.C.8,, L.R.C.P"., and of the Disinfecting and Ambulanee
GorFs. The Maritime Quarantine Hospital was placed in charge of Dr. W. 1. 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., Chi.M., Melb. Dr. Salter’s analysis
of the clinical records constitutes Appendix B. Mr. C. P. B. Clubbe, M.R.CS,,
acted as Consulting Medieal Officer, and visited the Hospital on alternate days ; Dr.
Gordon Macleod, M.B., Ch.M., Edin., Ophthalmic Surgeon (sce Appendix C), was

ET7—A consulted
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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 usual, in charge of the Supermtendent of Quarantine
(Mr. James Vincent), assisted by the permanent Quarantine Staff and a considerable
temporary staff. The Nursing Stall 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 Stall 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. Shells; from time fo time many other medieal men
shared in this work, in which they were assisted by medieal students at the
University, and occasionally by the laboratory assistants under M. Robert Grant.
The post wmortem examinations were made by the Government Pathologist (Dr.
George Henry Taylor, LR.C.P. & 5., Edin.}, and by the Pathologist to Sydney
Hospital (Dr. 8ydney Jamieson, M.B., Ch.M., Edin.), whose notes will be found in
Apvendix D, Sanifary inspeetions of munmicipalities and of buildings on infected
areas were carried out by a temporarily engaged staff of instructed inspeetors
under direction of the Board’s Sanitary Inspector (Mr. P. E. Getting). About
March 25th this stalT was increased to 28 and, under the same officer, was turned
over to the Department of Public Works to share in the general scavengin
operations about that time commenced. The rat-killing stalt afloat was mnuugeg
by the Collector of Customs (Mr. N. Lockyer), and was under supervision of a
Superintendent of Fumigation (Captain G. Tait). Others also ultimately bore their
share in the multifarions branches of work entailed by the epidemie, but the
present object is to dvaw speeial attention to those who were immediately connected
with the Department; this statement may, therefore, be concluded by mentioning
the name of the Seeretary (Me. C. A. Simms), on whom devolved, among many
other things, the arduous and responsible task of keeping up communications
and daily records, and of attending to visitors, more especially during the
hours from 430 pan. to midnight for many weeks together. All of the
officers mentioned worked with an intelligence, diseretion, and disregard for their
own convenience, which are deserving of high commendation and special
acknowledgment.  For my own part, T beg leave to express here my sense of the
obligation under which their generous ecobperation and invariable loyalty, in
circumstanees which were always teving and sometimes difficult, have laid me.

To the Consul-General for France (M. Georges Biard-d’Aunet) and to the
Dirvector of the Pasteur Institute at Sydney (Dr. Emile Rongier) warm thanks arve
owing for the friendly efforts made by these gentlemen to facilitate despatch from
the Pasteur Inmstitute of supplies of the anti-plague serum of MM. Yersin and
Roux; as well as to the Consul for France {h‘[ L. Vossion), who at a later date
presented the Department with a further and welcome quantity hrought from
Noumea, Unfortunately, neither arrived until the epidemie had begun fo show
the signs which betoken the period of decline; nevertheless, the public were
reassured at hearing that a specific method of freating the disease had become
available.

It will be noticed, doubtless, that the advice given by the Department hefore
the plague came (December 26th), while the epidemie was but threatening (January
24th), and at its commencement (February 24th, see Appendix i), practically
coincides with the conclusions drawn from the facts of our recent experience.
Had it been generally aceepted, it would have been well; but it was then impossible
to mention reasons fully, nor could many things for which the public themselves
clamoured at mueh later dates have been done at that time. Now, however, reasons
can be dedueed from facts within our own knowledge. An effort has heen made below
to express them in the simplest terms (Sections V, VI, and VII), and so that the
may be understood by edueated readers with little trouble; but if in spite of th
attempt they still wear a technical aspect, it must be remembered that after all
Preventive Medicine is a branch of science,



I. Tae NATURE OF THE IMSEAXE.

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

In very few cases 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 : —

Onsetf.—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 apparent
health to one of severe illness. It was usually ushered in by a rigor which varied
in degree from a feeling 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,
Pain in the back and lower abdomen was common. Vomiting almost constantly
oceurred ; like the headache, it sometimes accompanied the rigor, sometimes
followed it after an interval of a few hours, oceasionally it was represented by a
mere feeling of nausea, sometimes it was severe and long-continued ; the contents
of the stomach were first rejected, afterwards a greenish or bluish bile was thrown
up. The face was usnally flushed, and the eyes 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 ;
diarrheea oceasionally occurred, and even at this early stage warranted a bad
prognosis; it was generally accompanied with tympanites. Occasionally at this
time, also, superficial lymphatic glands in one or other region—the femoral, inguinal,
axillary, subpectoral, cervical, ete.—became spontaneously painful ; the pain was
deseribed 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 a lymphatie gland were the first signs of illness.

Ingravesence.—This period included 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 face was most
commonly flushed ; the eyes, suffused and congested, were either closed or hall-open ;
not very infrequently the complexion was pallid or livid, and the expreseion pinched ;
in a 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 cases, bezan to dry. "The skin was hot
and dry: but when the ecirculation was extremely feeble, as it was in severe
eases almost from the omset, it was bathed in a cold perspiration. The tem-
perature ranged at this time from 101° to 105° F., and oceasionally the highest
temperature reached during the illness was attained about the end of the second day.
The pulse was now much quickened ; it continued full, but began to loose tension;
in a few cases it had already become weak, very easily compressible, and even dicrotic.
Exc:el)t in very slight cases, appetite was entirely wanting; thirst continued. The
bowels remained constipated as a rule, The patient’s general expression conld rarely
be described as anxious, and most often was dazed : sometimes there was mental
restlessness, however, and he would exercise his ingenuity to furnish commonplace
explanations of his illness, or of the glandular swelling. At this stage aflections of
speech, and (when the patient was out of bed) of gait, were observed. T'hat of speech
varied 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 incoordination, and consequently a stage of aleoholic intoxication was often
simulated. Hebetude describes the mental state of the milder cases at this {l]at:::;
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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 furfous; the patient
constantly strugeled to leave his bed, and had to be restrained; he suffered from
delusions.  Tn all cases sleeplessness was a marked symlifnm. The superficial
lymphatic gland which had first become painful rather rapidly increased in size, on
the average equalling a hazelnut : it was distinet, elastie, and very tender.

State.—The illness having attained the degree of severity above indicated
during the first forty-cight hours, beecame 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 98° and 102°. The more moderate attacks being excepted, the patiemt
exhibited a state of complete and intense prostration: decubitus was dorsal,
the body slipped down in the bed; all excitement abated, and muttering
delirium took its place; stupor and coma were likely to supervene. Sometimes
diarrheea set in, and if at all severe was a fatal sign; or external hwmorrhages
of erave significance—hiematemesis, melmna, hrematuria, or purpura, oceurred. The
pulse beeame smaller, weaker, and more rapid, dierotous, irregular, or running. The
tongue continued coated as at first, but now became dry and brown. Albumen was
often present in the urine, but always transiently and in small quantity. The bubo
inereased rapidly in size; the gland often equalled a walnut, while periadenitic
effusion increased the swelling to large proportions, and spread over the adjacent
elands 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 u
it, and often its situation conld be inferred from the attitude in which he lay. The
skin over it also beeame mueh reddened.  More than half the total deaths oecurred
on the third, fourth, fifth, or sixth days ; they were often due to failure of the heart.

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

On Dray of Hllness. | Moo of Deathe, | On Day of Dlness, | No.of Deaths. | On Day of lliness. | Neo. of Deaths,

1at | 4 Bth ... | [ dlat ... 1
ond | 5 ath | a asth ... 1
Srd o =4 e 11th 1 5Eth i 1
TR RS ) 12th a N8th A 1o
Gth ... el 11 13th g Unknown . | 1
gth ... 12 17th 2

g s e 11 30th 1 I 108

During this stage, cough, due to slicht bronchitis, and attended by froth
expectoration, was liable to set in. In a moderate proportion of cases seat

patches of pneumonia were observed; the sputa became less aérated, and contained
a little blood, whieh often stained them uniformly and rather brightly; this

expectoration did not at all resemble that of ordinary pneumonia.

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 retwrned. The face lost its congested appearance, the
tongue began to elean, delirium beeame mild, intermittent, or was present only for a
time after awaking. ‘The bubo eontinued, and during this stage zenerally began to
soften, if it were going to suppurate; but in a gt:rmf many cases 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 convalescence was
entered upon in the majority of cases,  Almost all the symptoms hitherto mentioned
entirely disappeared; only great cardiac wealknéss the bubo remained. The
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temperature often became subnormal, usually about the ninth day ; it sometimes fell
below 97° F., and continued subnormal for from one to three days.  Suppuration now
proceeded rapidly in the bubo, 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 by resorption, but this
Pl'ncEsa occupied several, or even many, weeks.,  The length of the period of conva-
eseence was very irregular; usually it was established thoroughly by the third week,
when debility and some discharge from the bubo alone remained. The wound, how-
ever, was rarely severe enough to prevent the patient from faking as much exercise
as in other respects he was fit for, though oceasionally extensive undermining of the
skin long delayed his discharge.

1t from the foregoing description of the average course of illness in uncom-
plicated cases, which terminated either in vecovery or death, we turn to consideration
of individual cases, it appears that the disease exhibited itself in every degree of
severity—that is to say, from a slight attack of fever which necessitated confinement
to bed for two or three days at most, accompanied by such swelling of a single gland
as was a cause rather of discomfort than of pain, to an ill-defined attack of malaise 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 L, p. 77) was a good example, while the follow-
ing are among those which represent the second and third. Case 240, m., @, 45—
It was noticed that the patient’s appetite fell off a day or two before attack, but
this was not unusual with him, and he made no complaint; he attended to his
clerieal duties as usual during the morning of May 19th, but at midday was obliged
to leave by a fit of colic; he died at 10 pm. Case 255, m., @f. 55.—The patient
rose at 6 am. and performed his duties as ostler in the usual way, and without
having been heard to complain, until 8 a.m. ; made a good breakfast, washed and
dressed, and sat by the kitchen fire; at 930 am. he was found dead. Both of
these men were intemperate; but this was not so with Case 242, m., «f, 17.—The
patient rose at 8 o'clock, and complained of slight headache and nausea ; he went
out, and at 10 a.m. was spoken with by a policeman who afterwards reported that
he made no complaint, and did not appear to be ill; at 2°45 p.m. his breathing
beeame laboured, and at 945 p.m. he t]limL The two following patients died unex-
pectedly, though not so abruptly. Case 142, m., @f, 5.—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 quietly, but suddenly, at about the fifty-first hour of illness, without manifesting
any other symptom. Case 84, m,, @f. 3.—Woke at 3 am. on April 5th, feverish,
thirsty, and with some slight muscular twitching. Vomiting set in, and continued
till midday of April 6th. During the afterncon seemed much better, and played
almost as usual. At 6 a.m. on April 7th muscular twitching again appeared; he
was sleepy or indifferent, and feverish, and he died suddenly ahout the fifty-first
hour of illness.

Post-martem  dppearances—These were observed in  twenty-four cases
(Appendix I, p. G4), among which the five last referred to above were included.
From this set of notes it appears that petechiwe 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 Jarger, but sometimes as large as a threepenny-piece ; and hiemorrhages,
or lzemoglobin staining, in the areolar tissue around internal organs were sometimes
noliced, apart from enlarged lymphatic ganglions. The spleen was usually enlarged,
rounded, softencd, and dark in colour on section ; it was noticed that the trabeculm
were obscured in six cases; and in only two was this organ reported to be firm and
in other respects of normal appearance. Inflamed, swollen, and sometimes neerotic
lymphatic glands were noted in twenty-one cases, 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 cedema of the surrounding areolar tissues.  Buboes (sixteen)
were—femoral, eight ; inguinal, four ; axillary, one ; and cervieal, three.  The heart,
which often contained soff, pale-yellow gelatinous clots, showed paleness and softening
of the myccardium in four cases. The liver was enlarged in fourteen cases, anifl WS
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fatty as well in thirteen; this appeared to be a recent change. In {wo, minute
whitish points distributed throughont its substance betoke necrosis; in three
cases it was cirthosed from old standing disease. The eortex of the kidneys was
swollen and pale in twelve eases, and oceasionally was speckled with pin-point
hwmorrhages. In Case 84 the former condition was ascertained to be due to
eatarrhal nephritis at an early stage. The lungs were the seat of old-standing disease
in three instances, in five others they were congested, in three others engorged with
blood, and in eight others there was a moderate cedema; in one case lobular pneu-
monia was noted.

Bacteriologival Evidence.—~Once the presence of plague in epidemie form
lins been reeognised, a large majority of eases can be quite certainly dingnosed by
clinieal methods alone ; and this is fortunate, because rigid bacteriological proof of
the nature of this disease ean 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 oecasionally demanded. At the beginning it is
essential, in view of the consequences which at present follow on the announcement
that an indigenous ease of plague has arisen among the inhabitants of a large city
or an important seaport. So momentous an opimon 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 bacteriological demonstration. In the course of an epidemic
it iz also ocecasionally required in cases of doubt ; for aceuracy of diagnosis is a first
condition of successful management. DBut in this case the same rigid proof is not
neeessary as in the former, and a mieroseopical examination of the juice of an enlarged
gland, or (in few and fatal eases) of the blood, will furnish all the corroboration
needed to establish a diagnosis already highly probable on elinieal grounds.

Bacteriolozical demonstration of the nature of the disease already deseribed,
consisted briefly in detection in the juice of buboes, and in some other tissues, secre-
tions, or excretions of the diseased body, of a micro-organism which had the following
morphological, cultural, and pathological 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 io end, as though they had been
produced by recent fission : they stained with agueous solutions of fuchsin, methyl
blue, and gentian violet, and did not retain the stain when treated by Gram's method.
In stained preparations it presenmted a matured form, which was either that of a
typical bacillus, or else it was whetstone or boat shaped ; interspersed among these
were rounded, oval, or dumb-bell shapes resembling mierococei or diplococei,  The
greatest mixture of forms was observed in smears from tissues, but there was always
a preponderance of the “mature” forms.  The bacillary form had an averag
measurement of 1'8u, and a breadth of “Sg; the latter showed little variation, the
extreme measurements of length were 16 and 2+4p. The rounded forms had a
diameter between *5p and 1'0p.  The poles of the bacillary form were often more
deeply stained than the centre; in some preparations, practically every bacillus
showed more or less deeply stained ends, and a central portion which remained clear
and unstained, and “'!.Ii{.-!ll varied in width between a small space and the greater
of the body of the bacillus between the ends. In other preparations only a
clements showed this bi-polar staining, and occasionally it was not at all evident.
Cultivation on dry or salted agar produced erops of *involution forms™; some
clements beeame greatly enlarged, so as to measure 5 u. or G in length by 1 .
in breadth, without losing the shape or staining propertics just deseribed; others
hecame otherwise altered, and formed sansage, pear, spindle, cirenlar, or oval shaped
hodies, having no resemblance to the bacilli from which they were derived. On
nutrient agar, inoculated from buboes or visecera and incubated at 27° C., the first
noticeable growth appeared in the form of minute bright specks in from thirty-six
to forty-cight hours.  In a day or two these colonies become colonrless hemispheres
from *5 to 1'0 mm. in diameter; some of them then enlarged slowly to a diameter
of 2 to 3mm., became flattened, and cloudy towarls the centre. The maximum
development was reached in two weeks. Individual colonies were hard to pick up,
slipping about under the needle; fused eolonies were often tenacious, and could
pulled out in strings. In sub-culture the growth appeared earlier than in the
original, and developed s a confluent stveak, raised and clondy along the mi%dle.
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but with thin, eolourless, irideseent borders, which were often eorrucated. 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 beef-
broth the growth was usually visible on the sceond day of incubation, in the form of
crumblike 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 uniform turbidity was produced. Growth in broth-flasks eontaining oil
‘!'F:‘-Itllr:{l in produetion of a film, scanty crops of stalactites, 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 growth in
milk was less"abundant than in broth, and the milk remained unchanged. " Tnocula-
tion of guinea-pigs was usually followed by death in four or five days; the extremes
were two fo ten days, but six were rarely exeeeded, The inoenlations were made
into the inner side of the knee. Post-morfem there was sometimes hwemorrhagic
swelling at the site of inoculation, and this extended up the thigh ; there was always
swelling, and usually periadenitic effusion and lnemorrhage of the corresponding
femoral glands, while sometimes the related inguinal, and less often the ]lumhnr,
glands showed similar changes. There were petechial hemorrhages under the skin,
the serous membranes, and in the viscera. 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 eansed by appearance of white poinis 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 colour, and had thick or rounded
edges.  The kidneys were enlarged, pale, and, as a rule, full of small hiemorrhages ;
the suprarenals were usually congested, and of a deep red colour. Oceasionally
plague bacilli were limited to the seat of inoculation and the bubo; but usually they
were present in all parts of the body, though they were not always recoverable from
heart’s blood. They were twice recovered from the urine, and were never found in
the bile. A bacillus having precisely the same characteristics and the same patho-
genicity was recovered from the organs by eulture.  For a full account of the
bacteriological observations made during this epidemie, Appendix A, p. 50, from
which the foregoing abstract has been made, should be consulted.

From the foregoing account of the usual course of illness, which has beer
compiled exelusively fron the symptoms reeorded of each of the 262 eases which could
be elinieally observed, from the brief abstract of the post-morfem appearances noted in
the twenty-four cases which alone were examined in that way, and from the abstract
account of the bacteriology of the disease given above, it will be seen clearly that the
epidemic illness now under consideration was plague.  On comparing it with the
published nceounts of plague as it appeared in other parts of the world, it will be
seen that it might have been mmpilm{ from records made in China, in Portugal, in
India, in Mongolia, in Mauritius, or, in short, from the records of plazue outhreaks
in any part of the world from which such records are fortheoming. XNevertheless,
certain minor differences between the disease as seen here and as it has been seen in
India and China, for instance, are distinguishable.  But they are non-essential ; they
are differences in degree 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 itsel[—that
is fo say, the bubonie, the septiceemic, and the pneamonie, the bubonic form was
almost exelusively encountered. The septicemic form was observed only in 17 cases,
of which 15 were fatal ; primary plague pneamonia Fm}mhly not once, although a
single case was met with (in a Chinese} which possibly may have been an mstance
of it, the circumstances having prevented the fact from being ascerfained.  Bronehitis
and secondary pneumonia were not uncommon, earbuncles were seen in fwo instanees
and inflammatory and suppuralive affections of the eye six times (Appendix C),
but for an analysis of the whole series of ecases reference must be made to Appendix
B, p. b8,
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II.—Procriss oF THE EripeEMic.

Sydney alone was infected, althongh several persons first fell ill after leaving
for distant places—a matter which will be further mentioned (see p. 32). The total
population of the metropolitan area, as defined for registration purposes, was estimated
at 438,300 on December 81st, 1899 ; that of the metropolitan districts as combined
for purposes of sanitary administration, was about 456,000. Cases were 1'013101'&1
from all parts of the latter aren. This population included the small sprinkling of
coloured persons usually found at scaports, and a eolony 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 oceurred, and 203 among the whites;
226 of the whole number were notified by 87 lezally qualified medieal practitioners,
the remainder (77) having in almost every case been first visited by a Staff Medical
Officer.

Tagtr IL—Showing the number of attacks and desths reeorded doring each week,

Woeok Ending. Unees, Dot

20 January ...| i L]

27 Janunry 0 (1]

3 February 1] (1]

10 Fehruary (1] 0

17 Felrnary L L]
1st.—24 Febroary & 1
il = 3 Muarel e = A ke s = 1
Srd. =10 March ] K ]
4th.—17 Mareh 13 3
Bth.—24 Mareh 1i¥ 3
Gth.—31 March 23 G
I'l'lh. -y _'\pﬁ].., e i T s o 29 a
Sth.—14 April... - oo i Ly Ny a0 12
gth.—21 Apnl .. i 8
10th.—28 April... 26 7
1th.— & May ... | s 10
12th,—12 May .., 23 10
1 3t6h.—19 :‘Il.il._'n-' 1y a4 10
14th.—26 May ... 7 ]
15th.— 2 Jane ... 17 3
IGth.— 9 June ... ! 1 a3
1Tth—16 June ... 1 3
18th.—23% June ... i i 0
19th.—30 June ... - | 18 3
20th.— 7 Jaly ... =l 1 1]
21st.—14 Jnly ... | i 0
23md. —21 July ... B | 2 0
23rd.—28 July ... | (1] 1
24th.— 4 August | L] (L]
25th.—11 August | (1]
Sith—18 August 0 1

The weekly notifications showed stazes of inerease, state, and decline in the
epidemie.  During the first three weeks only 9 eases occurred, and they were pretty
evenly spaced out.  During the fourth and fifth weeks, 22 were notified. In the
sixth the epidemie became established, and so continued for seven weeks more;
two-thirds (208) of the total cases happened during these eight weeks, The period
of decline set in with the fourteenth and continned 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,
twenty-first, and twenty-second weeks yielded but 1, 3, and 2 cases, while the last
case of all was noted in the course of the twenty-fifth week.

Variation of Firulence~Tt 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 ; yet among those which immediately followed it were some which
did not exceed Case 1 in severity. The only change observed in it was enfecble-
ment. This began about May 1st; it was recognised on comparing the state of
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patients on admission to hospital after May 1st with the state on admission of those
received at corresponding dates of illness before May 1st.  Nevertheless, among the
majority of cases \‘I-'liiﬂ?:, a3 o whole, testified to thiz, some which :lppenrf-:i_ to
betoken unimpaired virulence were met with to the very end (sce Appendix E,
Cases 289, 205, and 303). Another point requires notice in this connection. It is
that 11'hgmns it had taken seven weeks to furnish the first 100 cases, and four weeks
to furnish the second, thirteen weeks elapsed before the 303rd case had been

recorded.

Tapre IIT-—8howing the number of attacks and deaths under Bexes and Age Groups.

ﬁ‘!‘vg:[h. -5 | =9 | -15 ‘ —20 | —25 | -5 —' | —wm | —85 | —78 | Total.

T —— N |
Hex, ’M_I F | M I"_l M. | B | AL i‘.l M. | F.| M.
| I

Attacks | 8
Denths,.. 4 ' | 1|3 a Sr] 18 218 1] LG S I 1SS N [ 1 O O S 15 S | H."r. 13
{ I | I | I | !

i
Ll

10 [ @) 200 [ 1E |40 |6 |35 | 7456|1046 6|16 |4 |55 |4 3 23| 64
| - :

Sex Incidence—The disease attacked mearly four times as many males
(239) as females (614). The slight information available on this head does not
indicate any special liability of males to attack in other countries, and probably
this special ineidence may be accounted 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 emplovment. This conjecture is supported by
eonsideration of the ineidence on the sexes in two infected areas which were distinet
from that just rveferred to, and in which it was nearly equal: on one aren, out
of fifteen * indigenous”’ cases (that is to say, cases in which the infection was
in all probability received on the spot where the patients lived), only 7 ocenrred in
males, but 8 in females (Paddington) ; and in another group of nineteen, 10 males
were attacked to 9 females (Redfern). Slighter testimony to the same effect may
rhaps be drawn from Table ILI, which shows that the incidence on males and
emales below 10 and above 55 was much more nearly equal than at the intervening
ages.
Age Incidence.—The observed incidence was on ages from 2 years to 71;
but more than half the cases oceurrad in persons at ages between 15 and 35, while
more than two-thirds ocenrred at ages between 15 and 43.

General Falalily—The total number of eases having been 303, the deaths

were 103 ; the gross fatality was thus just below 34 per cent. But 10 of the
atients were Chinese, a race amongst whom the fatality of plague is usually from
r cent. upwards ; and, in faet, 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.

Fatality af Age-groups under Sexes.~Table IV shows the percentage fatality
of the disease at four age-groups in the two sexes; the smallness of the fizures
relating to females (see Table T11) should be borne in mind,

TasLe IV.—Comparative statement of the fatality among Males and Femnles at four Age-groups,

Aga-gronps. —15 —a5 =03 —7a
1
M. woe| 18 por cent 37 per cent. 30 per cent. L
ot oo || - [ 17 i 20 T il -

YT—N Fatalily,
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Fatalily, at successive periods.—The fatality of the disease was not uniform
throughout the whole series of cases. Tt was absolutely as shown in the following
Table, to form which the 303 cases have been divided into three nearly equal parts :—

Tastk V.—Comparing the falality of the disease among three arbitrary divisions of the whole serics,

100 cases (230 January to 12 April)* ... .o Fatality, 38 por cont.
100 cases (12 April to 8 Muy)* ... Fatality, 35 per cent.
108 cases (3 May to 9 Angust) oo Fatality, 30 per eent.

® The cases which oconrred on those days have been divided,

But in this Table the Chinese ave included who, for reasons already given
are a disturbing element in the ealeulation, and should be sepﬂ.mtulg dealt with,
When they have been excepted, the statement concerning the remaining 203 cases
among whites only, assumes the following form :— '

Tantke VI.—Comparing the fatality of the disease among three arbiteary divisions of the enses which
cecurred pmong whites, the ten Chinese having been dodueted as shown below.

| Lo Chinese.

Caacs, Deaths.
100 eases (20 January to 12 April)*—Fatality, 37 per cent. .., 1 1
100 cases (12 April to 9 May)®*—Fatality, 37 per cent. 5 I 4
93 cases (0 May to D August)—Fatality, 23 per cent. & 8

B Zew note to Talle V.

A few days after commencement of the term during which the latter 87 cases
oceurred, Yersin-Roux serum become available, and was thenceforward steadily
employed ; but it must be added that, in opinion of the clinical Staff, the virulence of
the disease had already begun to abate about the beginning of May. The evidence
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 described curves
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 (Mr. H. C. Russell, C.M.G., F.IR.5.)

Suspeeled Coses.—From January 25th, when the nature of the first case was
made known, down to a date long after that last mentioned in Table 11, a total of
221 cases of suspected plagne were reported o the Department for diagnosis ; 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
resemblance 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 nature was
really felt. But among these were several cases of glandular swelling, with or
without other symptoms of illness. In nearly all of these eases the glandular swelling,
could be referred to one or other of the usual canses without diffienlty ; but in two
or three of them no sneh eanse could be assigned. However, very careful eonsider-
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 results of a minute and pro-
longed bacteriological investigation, quite failed to furnish support to the notion
which had made an accurate diagnosis necessary,

Ambulant Cases—The suspected cases came fo 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 Seetion VI; and nothing has come tulimnwlmlge
which would render it probable that either ambulant or pnenmonic cases occurred

before
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before or during the earlier two-thirds 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 himsell’ reporting the serious illness of his daughter, and
then mentioning that he had had a somewhat similar attack shortly before; and Cases
209 and 300 (unconneeted with each other) were detected after their admission to the
Coast Hospital for treatment of the results of an illness (suppuration of inguinal
glands) from which they had suffered three and six weeks earlier.  So that while the
fuestion whether the first recorded ease were really the first ease which ocourred can
be answered in the affirmative with great confidence, the further question whether
the total recorded eases include all which happened cannot be affirmed without
reserve, The aceidental discovery of the three just mentioned renders it likely that
other such ecases occurred in which medieal adviee never beeame necessary, or else
was sought at a date when the true cause of illness was no longer distinguishable.
All that can be said with regard to ambulant cases is that in the general opinion
they oceurred only at the end of the epidemie, and then were few in number.

Removal to Isolation.—I1t is convenient to mention here the time which
elapsed between notifieation ol eases and their removal to isolation at the Maritime
Quarantine Station. The account stands as follows :—

Tanre VII.—Showing the time which elapsed between notification of 803 cases of plague and their
removal to izolation.

Removed on the day of notilication
Removed on the day after notifieation, to avold transfer at night we 0
Removed on the second day after notifieation, the patients having been

too ill on discovery to bear the jounrney ... i 4

Removed on the fourth day after notitieation (being the first case, detained
at home for inrentignti-mj i L
Tsolated at country places and not remeved to Quarantine 2
Firat fiell ill at Quarantine ... 7
Died before notifieation, or immediately after ... e BT
Total ... 1

258 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 effected in darkness,

111.—Prorective INOCULATION.

Haffkine’s prophylactic was alone used. As mentioned below, a small stotk
had been procured during the latter half of 1809; it was used for protection of
those immediately associated with the earlier ecases, including the members of the
staff. No public inoculation was attempted until a further and large supply eame
to hand on March 12th. Two considerations governed the manner in which this
consignment was expended: First of all persons who lived on, or necessarily
frequented arveas of known infectivity, had the hest 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 March 12th and April 2nd,
when this supply became exhausted, about 8,000 inoculations were performed,
including the small number done before March 12th, which was short of 300.
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
arrangements made ensured inoeulation of a larger proportion of persons considered
to be in speeial danger of infeetion (see Appendix I, p. 71). Throughout the epidemic
inoculation was offered to contacts, either on first being visited, or on arrival at the
Maritime Quarantine Station, and the total number segregated having been 1,532,
the number then inoculated was 180,

The total number known to have been thus protected was 10,700, all
members of the various staffs ineluded ; no illness ocenrred among the latter, except
Case 262 (see p. 87), a scavenger at the Quarantine Station who had ;asf_al:red

inoculation,
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inoculation, but who was not the only one who was overlooked among the temporary
hands employed from time to time. Among the inoculated public, 13 were attacked ;

articulars ave given in the table below. All these patients not merely recovered,
st had eonspicususly light attacks. The eases occurred almost entively among the
carlier 200, while the virulence of the infection was af its highest, but also among
the latter 93 (Chinese being excepted), when it had beeome feebler.

Tapre VIIL.—S8howing the dates on which thirteen perzons were inoculated, and the dates on which they
were subsequently attacked with plague.

X ' | Date attacked by | No. | Date | | Date attacked
d?ﬁ?ﬂ. [|m.sl-|':|_:::ul. Interval. | Flagmae. ; of Caso, | Toncseulated. | Intoreal. b

1900, 1EW000, | 1000, | JELEIE
0 20 March, | #days. 24 March. o7 21 March. | 8days.| 26 March.
ar 21 Y 2% G0 o IR | R, B e
41 ag Tl b w03 | 2 . 156 . | 10 April.
] e L CE T o 1B e | | i 14 March.
41 -1 i Tl oy = 214 | 11 May. (L 11 May.
47 ‘ 19 i 2y 285 ‘ 21 March., |98 22 Juna.
al 23 s g0

There was one other and fatal case (164), which oceurred in a boy who was
attacked April 20th, and whose relatives insisted that he had been inoeulated ; they
fixed the time, however, at about two months before attack, when none but those
who had been in immediate eontaet with patients were being done. e was cerfainly
not inoculated at that date, nor before commencement of publie inoculation, on
March 12th. 1lis name could not be found in the resister, 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
inferenee that he had been inoeulated, but he had not made any direct 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 slizht malaise and fever began,
with swelling about the seat of the puncture; the feverishness increased, and the night
was often restless ; there was some slight headache and thirst; the temperature rose
in observed cases (the night being exeluded) from 2 to 3 degrees. The arm became
painful, and after 24 howrs 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 cause an unoccupied person to lie up, but not
enough to interfere with important engamements, On or before the third day the
malaise disappeared ; the redness and diffuse swelling continued somewhat longer, and
were attended with stifiness and slight tenderness ; the hard central lump gradually
diminished and could usnally 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 preeautions; they were assisted
by medical students and laboratory assistants. Not more than three or four cases of
suppuration came to knowledge.

The inoeulations done were hardly numerous enough to interfere with the
natural course of the epidemic; but, in point of fact, no interference could be traced.
Whole infeeted households had never been inoculated. If the person attacked had
heen inoculated it usually turned out that he alone had been done, often havin
submitted at instance of his emplovers; and in households where the patient hag
not been inoeulated it was uncommon to find that even one other person among
them had been done.

In aceordance with the definition of the word * contaets,” which will be
found at heginning of Section VII, protective inoculation as a preventive measure to
be used mmong a very larze ecity population consisting of white people alone, and
during an epidemic of ]leﬂg;m} which is under management of an efficient sanitary
organisation acting under suitable laws, would appear to be practically restricted
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to persons who cannot be removed from premises which are known to be infeetive ;
to those who, having evacuated the premises during cleansing, are returned to them
while the area on which they stand is still infective; 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

[V, —SERUM-TREATMENT.

Yersin-Roux serum beeame available on May 13th (Case 217). It was
administered only by the Visiting Stall to cases diagnosed by them, and at the
Maritime Quarantine Hospital. Its employment did not interfere with the natural
course of the epidemic.

Although it was intended to give the sernm rerularly to all admitted to
hospital without exeeption, so as to avoid selection of eases, it was found that this
rule could not be adhered to without introducing an equally objectionable influence.
The enfeeblement of the infection, which had begun to be observable by about May
1st, led many patients to deler seeking medical adviee, and, consequently, to escape
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 : if the cases were not selected a false impression of the effects
of serum-treatment would 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 percentages are siatements quite out of place in such
connections as this. As a matter of fact, 22 of the 87 admitted after May 12th were
not treated for one reason or other—in 9 cases, because the patients either died before
disecovery, 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; but
some account of all of them will be found in Appendix E, p. 70.

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

V. —ApuMIxIsTeRATIVE MEASURES,

Biefore the plague came the Board and its permanent stafl had been watehful
and active.

Appearance of the disease at Ilongkong was the beginning ol general interest
in plague as a modern danger, and the beginning of the special interest of the
Department in it as one thenceforward threatening Australia.  On four occasions
during 1894, and twice in 1895 (when it was thought the disease was dying out at
Hongkong and the risk nearly past), as well as in 1896, when plague first appeared
in India, this danger was disenssed, and was made the subject of resolutions and of
specinl 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 success in attempting to guard against the introduction of cases of
plague, or to control spread of the disease after it had gained entrance.  Accordingly,
cultures of it were procured towards the end of 1597, and during the following
twelve months its morphological and eunltural characteristics were stwdied in
the laboratories. In Oectober, 1898, the Vienna incident became known; the
popular impression it caused was obliquely communicated to the Department
through official channels, and it was considered expedient to destroy the enfeebled

and harmless specimens which then alone remained in the laboratories. At the
snme
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same time, however, the Board caused a eommunication to be addressed to the
Premier, in which it was pointed out that possession of eultures of the microbe was
indispensable to due performance of its appointed funetions. During the ensning year,
repeated representations to similar effect were made.  But it was not until March
12th, 1900 (Case 14), that formal permission to keep, enltivate, and inogulate this
microbe into animals was granted to the Board’s micro-biologist by the Department
of Lands, which administers the Animals’ Infections Diseases Act, 1888, In the mean-
time, however, verbal permission to keep, cultivate, and inoeulate animals with the
microbe of plague hiad been given by the Premier (Mareh, 15899}, and was again given
by the Premier ( December, 1899) to the President ; for it was casy to show that if a
Hnspl:ute{l case of plague were im]mrh!ﬂ, or occurred on shore, the Department
would be in a dilemma in which it must either break the law by making eultures
and inoculations, 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 necessity could be shown. They were
relicd upon when in October, 1899, it bhecame necessary to examine certain cases
which had arrived at Neweastle by the British-India Company’s 8.8, * Ujina," from
Calentta, vid Port Louis, Mauritius (which turned out not to be cases of plague),
and again, in January, 1900, when the first case of plague oceurred at lf:]!lr ney
From this latter, indeed, the eultures in use at the laboratories during the epidemic
were in part raised.

During the same term now referred to, namely, from September, 1896,
plague had been frequently discussed by the Board in relation to maritime traflie, and
had also been a sufll:jr.-::t of communication between 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 Plague Conferenece
was referred to the Board 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 medical inspection permitted by the Con-
vention eould be earried ont (see Section VII, p. 49).  In March, 1898, ﬁaﬂngﬁscar,
Mauritius, Réunion, and the Seychelles were proclaimed to be places infected with
plague, pre-existing proclamations having covered all other places with which New
South Wales has communieation, and which had so far been attacked. The gradual
infeetion of a greater and greater number of widely-seattered ports and places was
carcfully noted, and its bearing on the interests of this port considered ; and in
October, 1899, the Government was advised to intimate its willingness to adhere to
those parts of the Convention which provide for international netification of plague.

Even carlier than the last-mentioned date it had become apparent that, in all
probability, Sydney would be attacked; and accordingly in January, 1809, the
llirnnnl suggested that a member of the staff might be sent to Bombay to study the
disease.

The danger which threatened was the importation of plague by sea, and no
other.  The treatment accorded from the beginning to vessels arriving clean from
ports infected with plague (that is, from May, 1804, when plague became
epidemie at Hongkong) down to December, 1599, was that accorded to such vessels
hy an earlier International Convention to clean vessels arviving from cholera-infeeted
ports; a treatment which was also accorded by the Venice Convention to
vessels arviving under the conditions now contemplated, that is, from plague-
infeeted 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
Sydney according to the cliss of vessel making the voyage, it became necessary to
aiter that method ; and, while the regulations laid down in the International
Convention were adliered to as far as possible, such vessels were compelled to lie at
quarantine after arrival (whatever the state of health of those on board might
appear to bej until expiration of the twelfth day from the day of sailing. This term
was two days in excess of that preseribed by the International Convention, and was
adopted merely because the French 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, attem were made to kill
any rats which might still remain on these vessels notwithstanding the efforts to

the
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the same end which had usually been made at the port of departure; and sometimes
these measures 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
Hoard before the plague actually arrived, a supply of prophylactic was sent for
about the middle of 189D ; and when the infection of Noumea was announeed, it
turned out that prophylactic was available in this quarter of the world only at
Sydney.

The presence of plague at Noumea in epidemic form was admitted towards
the end of December, and the information became known in Sydney by eable on
the 24h. On December 28th, 1809, the Board resolved that plague should be added
to the list of diseases notifiable under the Publie Heath Aet, Part 111, and it was
proclaimed on February Gth. On February 1st, New Caledonia was declared infected
with plague ; and the Loyalty Islands, and the New Hebrides were declaved likely
to become so infeeted, by proclamation. The treatment already deseribed was
applied to vessels avriving from the latter groups. A cable message asking for a
further supply of prophylactic was transmitted to Bombay. s

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

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

On January 25th, occurvence of the first case of plague at Sydney was made
known, The Registrar-General was at once requested to refer to the Department
every information received since beginning of the year, in which the cause of death
was ascribed to blood-poisoning, septicemia, acute abscess, septic intoxication,
&e., &e., in order that further inquiry into such cases might be made if occasion
appeared ; and, since the notification of infectious diseases is by law required only
as soon as the medieal practitioner in attendance becomes aware that the patient
is suffering from one of them, a circular letter was addressed to the medieal
profession on February 8th, 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. B0) ; it was also desired that they might be reported direct—not, as
the regulations made under the Aet require, to local authorities in the first place,
Circumstances attending the oceurrence of this first case eansed the Board to insert
advertisements requesting information from owners and occupiers of wharves, stores
and warchouses, masters of vessels, scavengers, 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 other ways to obtain such information. This case having
oceurred in the eity, the President placed himself in communieation with the Loeal
Authority, and advised the Town Clerk on January 26th ; it was then mentioned
that some special seavenging and house-to-louse visitation was already in progress.
At the same time it was made known by the Department, through the public press,
that there was little risk attending the care of plague-patients by the healthy, and
the meed to kill all rats was again insisted upon, as being the essential preventive
measure then practicable. The patient was removed, together with his household
and several contacts, to the Maritime Quarantine Station (see Diagram A); and in
the report upon it, dated Febroary Fth, it was pointed ont, that if cases began to be
met with in series, it would be necessary to evacuate the Coast Hospital. All
members of the staff, and all who had been hrought into eontact with this case were
inoculated with the prophylactic. The house was disinfected and painted; the
eontacts were released on the tenth day, the patient on the twenty-fourth day.

When the second ease was discovered (February 24th), it was perceived that
the fears which the circumstances alluded to above had caused the Department to
express a month earlier were about to be realised. The same course was taikgn in

' isolating
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isolating the family as before, but the Board now directed establishment of an
ambulance service and of a disinfecting staff at the Quarantine Depdt, Woolloomooloo
Bay (see Diagrams) ; and that temporary equipment of the Quarantine Ilospital
should be commenced, with a view to transmitting all patients and eontacts thither
until it should be possible to judge of probabilities in the near future. For it was
evident to the Board that if a large number of eases should oceur, not merely would the
task of fully equipping this hospital for a purpose for which it was never intended,
enormously inerease the labours of the executive staff, 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 stafls 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
organisatios of land and water ambulance-services of eonsiderable magnitude.

The infection of Sydney with plague was now officially announced. Once
more the Department publicly stated that epidemies of plague were not kept going
by communicaticn 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 except the members of a special rat-catehing staff, which
should be at once appointed and paid regular wages.

On March 1st, a poster containing advice and instruections to householders
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 prudent to issue an
edition printed in the Chinese language. At a later date (March 20th, case 45)
this notice was reprinted in pamphlet form and posted to every householder in the
metropolitan arca (Appendix H, 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 houses 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 contact with plague-patients, and elosure of
the houses from which they had been removed.  This decision subsequently appeared
to be in accordance with popular feeling.

In the meantime, loeal authorities, hoth in Sydney and elsewhere, had begun
to bestir themselves,  As regards the City, it was mentioned that special inspection
and seavenging had heen begun as soon as the rumoured presence of plague at
Adelaide became known, and that £2,000 had been thus spent down to February
26th. A house-to-house inspection of the eity of Neweastle was earried out at the
instanee of the Medical Officer of Health for the Hunter River combined Sanitary
Districts ( Dr. Robert Dick) ; it had been begun about January 9th, and was reported
complete about January 80th. Many metropolitan municipalities also announced
the steps they were taking fo put their districts in order. The Board gathered
together a staff of instructed sanitavy inspectors and caused them to visit all muni-
cipalities in the metropolitan district, and report («) on the special measures alleged
to have been taken or which were being taken; and then (5) 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 systematic destruetion of rats; and on the 9th, it was said, at a meeting of
this anuthority, that £,000 had already been destroyed. Doubtless, also, there was
some private activity in this direction, the Sydney Meat Preserving Company
having offered. a reward to its workmen for every rat caught on their very exten-
sive premises, as early as February 27th.

Fumigation of coastal vessels, with a view to destruetion of rats, had bheen
begun by the several companies at an early date; but a staff to carey 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 Fumization, had its headquarters at the Custom House, and was
generally supervised by the Collector 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 communieate with the shore until they produced a

certifiente
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certificate issued to them by the Department stating that the prescribed fumigation
had been done while the holds were empty. These regulations worked without
causing any serious interruption to traffic (sce Appendix I, p. 76).

On March 22nd, regulations preseribing the mooring of vessels at wharves so
as to impede the entry of rats to, and the landing of rats from them, were drawn up
and recommended to the Attorney-General for gazettal {Appendix K, p. 77);
this was done, but it was found that such rerulations conld be made only under the
Wharfage and Tonnaze Rates Act, 1850, so that they could be enforced only in the
case of vessels mooring at public wharves.

On March 21st (Case 28), the President sugoested to the Government that steps
should be taken to call a 8pecial Plagne Committee into existence. Popular excitement
had gradually increased until it had reached a pitch which threatened further serions
interference with the Department’s practical management of the epidemic. It was
thought that such a Committee, if 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 diffieult and anxious duties which seemed about to become indis-

sable. Nothing resulted from the proposal at that time. But citizens presently

to move in the direetion indicated ; and on Mareh 28th, the first meeting of a
loeal Banitary Committee was held in the municipality of Woollahra at instance,
and at the house, of the Hon. BEdward Pulsford, AL LLC., Me. John Garland, M. LA,
in the chair. Thizs example soon bore fruit, a similar Committee heing ealled
together at the Glebe, by Mr. J. A. Hogue, M.1L.A,, and a third at Paddington, on
April 2nd.  On April 11th, the Attorney-General (the Hon. B. R. Wise, Q.C., MLL.A),
attended a public meeting summoned by the Woollahra Committee, and, after
ezfllaining the Public Health Act and other sanitary enactments, took oceasion to
deliver some timely remarks on the indifference theretofore shown by the people in
general to their civie dutics, and on the tendency, which was universally evident,
to rely on the Government not merely for administrative, but for executive, help in
every kind of munieipal work and responsibility.

The potential usefulness of such Committees was immediately perceived ; and
on April 11th, a general Committee, to be ealled the Citizens’ Vigilance Committee,
was instituted, which was to have a central office and sub-committees in every
municipality. Alderman James Grabam, M.D., M.L.A., became Chairman, and
Messrs. John Garland, M.I.A., and J. J. Cohen, M.L.A., Hon. SBecretaries. This
Committee which, under its able managers, flourished greatly, and which still
continues at work, did an incaleulable amount of good in two main directions. In
the first place, it laboured: for and secured that coGperation of individual house-
holders in the rat-killing business, without which it was plain the best efforts of the
Government, and even of municipal councils, could yield but inadequate results ;
and, secondly, it set about systematieally carrying out in every district the recom-
mendation made by the Department on March 1st, in the poster and pamphlet then
issued—namely, that every ratepayer should make it a rule to report to the local
authority of his district every matter, or premises, which appeared to him to
constitute a nuisance and a danger to health. Neglect to faithfully exeente 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 eourse of a few weeks the result of this scheme began to be evident,
not merely in an improved public opinion, but in the changed attitude of all but one
of the local authorities referved to. It seems likely that these results, which have
flowed almost entirely from the public-spirited and wise exertions of the members
and executive of the Citizens’ Vizilanee Committee, will in important measure prove
to be permanent.

From the beginning, it had been gradually becoming elearer and clearer that
the origin of the epidemie, as a local event, lay with certain wharves on Darling
Harbour. (See Diagrams A,B,and C.) On February 15th (Case 1) and following days
these places had been visited in detail by the Medieal Officer of Health for the Metro-
politan combined Sanitary Districts (Dr. W. G. Armstrong), and owners had been
desired by him to take steps to cleanse them, and to destroy the rats about them,
On March 11th, the President inspected them in compuny with the Collector
of Customs (Mr. N. Lockyer), and ascertained that very little had been done
in the desired direction; he thereupon communicated with oecupiers, and thmatq;ned

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 if possible this portion of the city should be evacuated—the first object to be
sought under such eirenmstances being removal of the inhabitants and daily visitors
from the apparent focus of infection. But it was the headquarters of a very
important branch of trade, and it was thought that this step could not be effectively
taken without inflicting a blow on the prosperity of the eountry (for the welfare of
every town would have been affected) which it was little likely to suffer from the
epidemie—alarming as the situation was beginning to appear to the public who
misconceived of plague as a highly infectious disease, liable at any moment to begin
to spread like wildfire. 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 fanlts 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 district which it enjoyed under its
own Act of Incorporation, 1879, and under the Public Health Act, 1896. The
result of this maladministration—now for the first time revealed to the

public, though well encugh known in several quarters—was precisely that which
sanitarians are aware must supervene in m‘eryqinrge city, where, though there are
good laws, there is an executive authority over a part of it which is at once
uninstructed, indifferent, unguided by the routine of an efficient organisation,
and ungoverned by strict principles of action.

As soon as these facts were apprehended the Government, after consideration,
decided on March 23rd that the parts of the city and the line of wharves referred
to, should be mapped out in convenient sub-divisions which should be eonsecutively
elosed, and given over to cangs of workmen under its own control. These gangs
were to cleanse and disinfect streets, lanes, vards, and the houses inside and out;
and, as regards the latter, note was to be made of all which had fallen into disrepair,
or were so constructed that they should have been dealt with by the local anthority
under Part V. of the Public Health Act,with a view to making application for
closing orders. The Board, therefore, increased its stall of temporary sumtm'f
inspectors to twenty-eight, placed it under its sanitary inspector (Mr. P. E. Getting),
and after furnishing it with a scheme of house-to-house inspection fo be filled in
and recorded, turned the whole over to the Department of Publie Works,
Successive portions of the city, whieh are indicated by dark shading on the three
diagrams attached hereto, were closed to traffic and cleansed between March 23rd
and July 17th.

Down to about March 23rd (Case 81), the Department had not succeeded—
notwithstanding the inecreasing public alarm—in enusing it to be perceived that
it was beyond the bounds of possibility that it should not only advise and plan,
but also actually supervise unaided all the varied proceedings which on such ocea-
sions become necessary. So far it had, by incessant and extraordinary exertions
on the part of every member of its permanent and temporary staffs, not only
succeeded in the tasks properly avising out of its acknowledged [functions,
but also in others which did not so arise and whieh had been silently imposed
upon it. But when at this date it appeared to be tacitly assumed that it
should supervise the collection, organisation, employment, direction and feeding
of a scavenging staff which at the beginning was designed to consist of 1,000 men,
and which soon came to number 3,000 men at work at one time, it became
to point out not only that this work ought to be intrusted to persons competent in iE
but that other subdivisions must be shared out among other public departments which,
down 1o this date (with exception of the Customs, and, as regards the quarantinin
of individual houses, the Police) had shown little comprehension of the mere physi
necessities of the ease. From that time forth each took its part. The wvarious
branches of the increasing business continued to be smoothly and efficiently worked.
The Department was able to turn more attention to its proper oceupations, gi;::h
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from the beginning had been sufficient to engross the best encrgies of every member
of the professional staff, weighted as they were with the thousand-and-one interrup-
tions due to popular excitement.

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 oceupied
or frequented the same premises from which cases of plague had been removed ; no
general public inoculation had, so far, been possible. But on March 12th a fresh
supply arrived. Systematic inoculation was begun in the building oceupied by the
Department. In the morning, ladies and a few other people who came in small
numbers, were dealt with ’Llfﬂﬂtllil‘ﬁ: 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 March 21st, however, the publie, without any warning,
suddenly arrived in very sreat numbers, and practically took possession of the
building ; they invaded the upper part of it, packing the staircases almost beyond
possibility of movement, and at imminent risk of a disastrous aceident. The building
itself was, moreover, unapproachable throngh the large crowd 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
Council for inoculation purposes. Strenuous efforts were made to restriet publie
inoculation to those persons who either inhabited the infected area or were obliged
to pass the day in if. The medical profession naturally desired that supplies of
prophylactic should be placed at its disposal, but, of course, acquiesced in the
necessity for restricting its applieation in the way just mentioned, as soon as it was
pointed out ; but a portion of the general public were determined to be inoculated
at all hazards, thongh 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 F, p. 71)—being done on this oceasion in the basement of the
city Town Hall—so entively had all panie, or even lively interest, in the eontinued
wevalence of the disease died out of the public mind, that between May 11th
hﬂu&a 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 should 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 Mareh 31st the Board reduced the term of
detention of contacts from fen days, at which it had so far stood, to five days; and
this was done becaunse it was generally perceived that the former term was unneces-
sarily long. It was done at this time, however, in order to afford the Quarantine
Ground a relief which the aceumulation of contacts had made necessary. At the
same date the Board once more recommended evacuation of the Coast Hospital ; but
after deliberation the Government decided that it would be dangerous to remove the
patients then in occupation, 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 overcrowded at this date, but the hospital itself was nearly full, being in
considerable measure oceapied by convalescents.  On April 3rd, therefore, a part of
the contact-ground and some buildings were transformed as well as possible into a
convalescent 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 ;
and 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 heen
nearly completed, and as well as circumstances allowed ; but only by the hearty and,
indeed, self-sacrificing efforts of every member of the staff—medical, nursing, and
lay. Quarantine hospitals afford little more than shelter ; the buildings in this case
happened to be more than usually extensive, but it is not expeeted—and practically it
rarely happens—that more than half-a-dozen persons landed from an infected s'hi]}
have to be provided for. Tis equipment, consequently, and the staff gquarters
attached to it, little more than suffice to deal with some such small number of

There is a vast difference between such an establishment and a hospital

which reccives a constant stream of patients suffering from an acute fever, and liable
to
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to all kinds of serions eomplications ; 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 staffs had to be improvised; they were moreover for months strictly
confined to an enclosed arca of, perhaps, a couple 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 cases, and a rare excursion on
the water in one of the launches. It is due entively to the enerzy and loyalty not
merely of the stalls just mentioned, but of the Superintendent of Quarantine (Mr.
James Vineent), and the permanent and temporary stafls under him, that the very
areat diffieulties just adverted to were overcome; and the best evidence of their
willing aid is the statement, which can be made without reserve, that whoever else
may have suffered, at all events every patient was as comfortably lodged and as
carefully tended as could have been the case in the best appointed 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 rendered 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 Head-nurse
TFord were transferred from it to plague duty, whose places had to be hurriedly filled
as they best might. Thus the Matron of that Hospital (Miss MacMaster) bore her
share in the labours arising out of the epidemie, and succeeded in carrying on the
institution very much as usual in spite of the loss of many of the leading members
of the stalf under her.

On April 17th arrangements were made by which the free distribution of
disinfectants to local authorities, which had been going on sinee March 12th, was
supplemented by the free distribution of rat-poison; the Premier also directed that
every metropolitan loeal anthority should be empowered to hire at least one man
whose duty wounld be to distribute the poison, to instruet and stimulate householders
in its use, to extricate poisoned rats from under floors and other situations in which
they had died and beeome a nuisance, and to destroy the bodies of rats which he him-
self caught or received.  Additionally, a deputation of Members of Parlinment 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 capitation payment was increased to Gd., and with wery
satisfactory results as regards the number of rats brought in.

In addition to the measures already described several others were taken, to
which but brief reference is necessary. Thus, the powers and duties of local
authorities under the Public Health Aet, 1896, were explained by the Honourable the
Attorney-General, and on Mareh 27th, a circular letter was issued 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, beeame known in comnection
with ineflicient administration of health laws by some local authorities, he directed
that reports upon them should be referred directly to his officers, with a view to
taking criminal proceedings against the responsible parties—owners or occupiers as
the case might be—in a Court of Quarter Sessions. No such proceedings ever
became necessary, but a great amount of eleansing and repairing was speedily effected
as soon as they were threatened. So, also, a permanent hospital was erected at
Neweastle, on the Stockton Quarantine Rescrve, with the probable infection of that
port {which is next in importance to Sydney itself) in view.,

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

Attempts were made to impart to the public information concerning plague.
Dr. Frank Tidswell, ALB. (Syd.), D.P.H. (Camb.), found time to prepare a paper
describing the prineipal 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.D., LL.D. (Edin.), delivered a popular
lecture on placue on April 28th and on May 5th, which was subsequently printed by
the Government, and widely distributed ; and Dr. Camae Wilkinson, MDD, M.R.CP.
(Lond.), discoursed to the Ladies’ Sanitary Association on the same subject on
June bth.

The
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The policy of indiscriminate removal of both patients and contacts was adhered
to till the end of the epidemic; patients were strictly isolated from contacts ; contacts
after bathing and changing to clean clothes were housed in common—that is,
without reference to dates of exposure; inoculation was offered to them on arrival
at quarantine, but was rarvely accepted. and the term of their detention
was five days, except quite at the beginning, when it was ten. Convalescents
were discharged as soon as (#) they had had a normal temperature for ten days,
(6) provided they bad no unhealed sore, and (¢) were in general respects fit
for discharge. The three clergymen who resided at Quarantine and acted as
chaplains (Rev. Father le Mesurier from Mareh 22nd ; the Rev. J. F. Moran from
April 7th; the Rev. Alan MeDoungal from April 3rd), the medical staff, the con.
sulting medieal officer (Mr. C. P. B. Clubbe), and medical men who desired to study
the disease, were allowed to enter and leave the hospital enclosure, the former to
return to their quarters on the contact ground, the latter to the city, on condition
that they had been inocnlated, wore a special suit of elothes during the visit, and
hathed before resuming their own clothes. The bodies of persons who had died of
plague before removal were coflined by a specially engaged undertaker; the joints
of the coffin were rendered watertight ; the bodies were wrapped in a sheet wet with
sublimate solution 1-1,000, the lid was serewed down, the coffin was then enveloped
in & coarse cloth wet with sublimate solution, and delivered at the Quarantine Depit.
It was thenee transferred to the Maritime Quarantine Station, and there buried
without further precantion in sandy soil, on a steep slope falling to cliffs above the
Pacifie, and at a part of the grounds far removed from that in common use.

VI.—Orram Axp Mope or SpREAD.

All those conditions by which the natural course of the epidemic might have
been interfered with or modified having now been mentioned, the epidemiology of
the outbreak ecan he studied.

Five or six localities in different parts of the world are known to be endemic
seats of plague ; the disease has reappeared in them at short intervals during a long
series of years, but it has remained confined to them. From one of these endemic
seats, situated in the southern provinee of China ealled Yun Nan, plague was
carried during 1893 along a caravan route to the town of Lino Telhiou in the adjoining
province of Kwang 8i.  From Liao 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 Febrnary, 1804 ; by the other it was carried to the seaport of Pakhoi, on
the gulf of Tonguin. Either from Canton or from Pakhoi it reached Hongkong,
where it was officially declared to be epidemic in May, 1894, It has been present
at Hongkong ever since; in 15935 only forty-five cases were notified, but in 1896 it
again beeame prevalent. During the latter vear it reached India, and was officially
deelared to be epidemic at Bombay in September; subsequently it spread very
widely thence, but Caleutta escaped until the Spring of 1898, or, probably, some-
what earlier. The best opinion is that the disease was carried from Hongkong to
Bombay by sea.

Trade between Sydney and the ports of Hongkong and Calentta has
been great for many years past. As regards Hongkong two lines of steam
vessels both make monthly vovages thither all the wvear round; the carge
steamers of some other lines sail between the two ports more or less regularly
and frequently according to season; while there are in addition many irregular
or casual vessels which arrive from China after touching at many places,
including Hongkong. So that Sydney has been in danger of importing plague
at all events ever sinee May, 1804 ; and the invasion of Caleutta, with which
communication is frequent, sreatly added to that risk. In Mauritius plague was
first officially reported on February 27th, 18092, but cases had been observed as
carly as the previous December which subsequently came to be looked upon as
plague ; and this island has a steady though small trade with Sydney, which 1s
carried on hoth by steam and sailing vessels. Kobe, Japan, became infected some
time in December, 1899; Honolulu, H.1., on December 12th; and Noumea, the
capital of New Caledonia, was officially declared to be infected on December 24th,

1599, when the news reached Sydney by eable.  These are the infected p'lacbcsix_vill;h
whic
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which Sydney has the most frequent and regular communication, and from which
it was consequently most seriously threatened. Lastly it was announced on Januar
15th, 1900, that certain cases had occurred at Adelaide, South Australia, which
were considered to be plague. The detailed accounts, when they came to hand,
haedly pourtrayed plague under its clinical or its epidemiological aspeets; they
lacked ndequate bacteriological data, and they contained statements which were
unexpected and strange in connection with plague. The rumour, which from the
first had been rezarded with doubt, was ultimately discredited ; and the matter is
mentioned here only in order 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
introdueed into Sydney, and the great number of vessels which arrive from those
ports during each year, nothing can be said as to the way in which the disease
actually was introduced.  Since 1894 no vessel has arrived which carried, or (as far
as very careful examination and questioning on arrival revealed) which had carried,
a case of plague in man. Theoretieally the infection might be introduced in goods
from infected ports; but the lengthy immunity from attack enjoyed by many cities
into which goods drawn from infeeted centres have been daily poured during several
vears shows that in practice it is at worst very little likely to happen. All that ean
be said 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 carryi
exports from eity warehouses to Central Wharf [See Diagrams A, B, and U], and who
oceasionally visited other wharves to feteh 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 Wharf—one of them from January 9th to January 20th, (For a
account of this case, see Appendix L, p. 77.)

Tanre IX.—Showing the Wharres on Darling Harbour only at which Steamships and Sailing Vessels,
which arrived from Plague-infected Ports, lay between October 21st, 1800, and January 20th, 1000,
(Fes Diagrams.)

Yozl From. Lyingat,........ Wharl. Fron. Tao,
B T s — I
‘ 1509, I 1500,
“ Promethens ' 5.8 Hongkong o | Coentral Wharf ver| 21 Detober ...| 20 Octobar,
* Rockton,” .. ... Noumsa ... vodl Limp-straat ... e 28 o el & November,
“ Ching Wo," 8.5, Hongkong « Centeal Wharf we| 81 PR W
# &t Lonis," ggl Nowmea ... ...| Bmith’s .| T November..) 11 -
“ Kaisow,” &8, ...| Honghong .| Central Wharf 1 R [ S
# Rockton,” s.8. o Noumen ... ..., Lime-strest ... | 24 7 | o i
“ Monna,” 5.8, | San Franciscoand Honolule| Union Company's, 25 i ves) 20 December,
| Margaret-street. |
“ Peru,” barque ...| Mauritins ... ..s| Grrafton Wharl e 2T . 22,
i@t Antoine,” 5.5 Noumea ., .| Bmith's and Federal ...| 0§ December..| 238
“ Umballa,” ee. ... Calecutta ... veo| Limgestreat .. wee| 10 " S .
“ Rockton,” 8.4, ... Noumea ... o ol 2L " ..ol 29 o
| 1900, 190x).
“ Tone," barque ... Mauritius ... «ss| Grafton Wharf w6 January ... 17 January.
" Kintueck," s.& ...| Hongkong wos| Conteal Whard wsl o i J 20 »

The case presented a feature, however, which was faken to show that in all
probability the infection had been received neither from an earlier case of plague in
man, nor from any infected article. The patient suffered from the dismﬁa I;Lln the
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bubonic form, and the bubo appeared in the lowest gland of the vertical chain in
the left thigh. In the external retromalleclar hollow of the same extremity was a
cirenlar spot, about 3 mm. in diameter; the cutis 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 ragged. This observation (which I made on the third day of illness)
suggested that the infection had been communicated by puncture at this spot,
and that the inoculation was most likely to have been effected there—at a part
of the foot which was well covered by the hoot the patient wore—by an insect,
namely, by a flea. The inference drawn was that rats were already dead or dying of
plague in%q;{ltw:rT and this formed the motive of the advertisement requesting infor-
mation ggnrding disease among, or emigration of, rats which the Board caused to
be ingerted in the daily papers as soon as the nature of this case had been established,
as well as of the prediction then uttered by the Department—namely, that although
}I:]lD cases would arise by communication from Case 1, yet other cases would probably
e met with,

The full justification which this view subsequently received, supports an
opinion that the disease was not introduced either by some unobserved imported
case in man, or by importation of infeeted articles, but by infected rats; from which
it spread to the local rats which, in turn, communicated it first to Case 1, and, as
will subsequently appear, to other persons afterwards. But by what vessel, or from
which infeeted port, such rats were landed at Sydney, there is no evidence. It may
he 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
epidemic in New Caledonia has yet been published ; the following remarks must
tll.:amfﬂre be regarded as conjectural to some extent. The first case in man must
have happened in New Caledonia some time hefore the presence of plague was
acknowledged on December 24th; and it may have happened considerably before
that date. But appearance of the disease among rats, not among the inhabitants,
has most interest in relation to rigk of importing the infection. Now, it was reported
that the rats at Noumea suffered heavily during the epidemic; but the important
question whether the epizoitic preceded the epidemie, cannot 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 ease in man, If this hn]}p:.-uud at Noumen there was
nothing to prevent importation thence at any time prior to December 24th, for no
special precautions were or conld be taken at Sydney until after that date, when the
disease was first officially admitted to be present there in man.

No information concerning mortality among rats was furnished in response
to the advertisement mentioned above nor to other inquiries until February 14th,
when an officer in the Customs Department drew attention through the Collector to
unusually frequent deaths among them at Iuddart, Parker, & Co.’s Wharf, on the
eastern side of Darling Harbour (see Diagrams). The wharf being within the
eity, the President caused the local anthority to be informed and advised, and in the
eourse of the afternoon four live rats and three carcases were brought to the
laboratories by the Clief Inspector of Nuisances for the city, who said it had
taken him two hours to find them. At a later date an inspector of fruit in the
Department of Mines and Agriculture reported that he had noticed 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 epizoiitic at any other part
of Sydney about or before the dates referred to has ever been made. The beginning
of an epizodtic amongz rats oecurred at wharves on the eastern side of Darling
Harbour, and it first hbeeame manifest at Huddart, Parker, & Co.’s Wharf.

The seven rats above mentioned were at once utilised for the usual hacterio-
logical and inoculation tests, and were shown conclusively 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 circumstances that
the eause of death had been plague. The beginnings of an epidemic are so impo‘:‘tt;?t
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that an account of Case 2, as well as of a few others of the earlier cases, is necessary.
The patient had been attacked about February 17th. In the course of his brief
illness he had been attended by three medical men, of whom two were called in
consultation, not because of the apparent gravity of his case, but for reasons which
ean 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 disense was recognised as having the form of septic fever; but no
peritonitis or other occasional consequence of such aninjury 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 occurred unexpectedly. It was then that
plague was judiciously suspeeted, and that inguinal glands which 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 p.m. This patient, who
died at his house in a suburb, was a sailmaker. His 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 occupied a sail-loft on the water
side of Sussex-street, not above 200 yvards south of Huddart, Parker, & Co.'s Wharf,
where he employed about forty workpeople, men and women. He had also a large
household, part of whicl, at all events, had for some time lived at the workshop with
him. As soon as the examination of the glands had been earried sufficiently far, the
workshop was placed in quarantine at about 4'45 in the afternoon and, of course,
without warning. On being questioned at that time as to the presence of rats there,
the inmates said that deceased had removed five dead rats 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
hack of the house. No illness oceurred 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 employed there.  No illness oceurred, either,
among the frequenters of the three premises above which the sail-loft ran, two of
which were oceupied by a produce salesman, and the other as a merchant’s office ;
however, they were entively eut 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 (Febroary
24th.) The patient lived on the western side of Darling Harbour, 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 oceurred.

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

employment of a produee dealer who lived at the Glebe. Tle 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 Huddart, Parker, & Co.’s wharf, or from another close to it, at the back of the
house oeeupied by Case 2, where the bales of hay, sacks of potatoes, &e., &c., often
lay for several days before being delivered. Im this ease the disease could not be
attributed to rats seen; and it may be sugeested 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 iliness 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 5, 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 oceurred in a boy 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 had become infected by extension
from the focus to e mentioned in connection with the mext 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 paﬁcnt’s(uflt
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(who was not attacked) was employed by a butcher whose shop lay not very far
away, but in a neighbourhood which yielled no indigenous cases until long after-
wards. It scemed that the child himself did not o far from home except to sehool.
There lhad been rats on the premises, but they liad been killed off about four months
before by dogs obtained for the purpose, and there was no history of dead rats having
been seen.

Case 7, which is the last which need be here mentioned in detail, ocenrred on
March 8th, in a boy about 2 yearsold. His pavents lived ina cottage which is indieated
on the three dingrams by a cluster of five dots which represent the five cases which
occwrred in this family. The cottage stood in the neighbourhood of the City
Gm‘lmmtmn tip at Moore Park, a place where all the garbage and strect-sweepings
of the city are still dumped. To this spot refuse from the neighbourhood of the
infected as well as other wharves was carried for some time after the fact of infec-
tion became known. There is no difficulty in showing elearly enough that the part
of Sydney in this neighbourhood became subsequently a focus of infeetion which
yielded many indigzenous 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 had had a good many rats about it; and in an ont-
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 father. On these
premises, also, the disinfecting staff found quite an extraordinary number of fleas;
the bodies of the younger children were almost literally eovered with their punetures,
The only persons attacked were four young children who habitually played in the
outhouse, and the father who cleaned it ; they had none of them visited the garbage
tip. All but the youngest child recovered.

The progress of the epidemic in point of time has already heen deseribed in
Section I1; its progressin place may be gathered from the diagrams lettered A, B,
and C, which are appended. These diagrams have been constructed as follows : —
In all three each case noted is represented by a dot; the dots ave printed in four
colours, each of which is appropriated to a period of time ; thus black indicates the
cases which occurred between January 20th and March 24th (Case 32); green,
those which oceurred between Mareh 25th and April 21st (Case 129) ; red, those
which occurred hetween April 22nd and May 19th (Case 239); and blue, those
which oecurred between May 20th and August 9th (Case 303), the end of the
epidemic. On Diagram A the spots are so placed as to indicate 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 patients were employed during the time
which covered the date of their infection ; a working limit to lateney—probably
correct also—of five days being assumed, although of course the duration of employ-
ment at the place before attack had usually been lengthy. On Diagram C they
indicate the probable place 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 Diagram A be examined, and if for the sake of elearness attention be
confined to the black dots on it, which represent the places from which those cases
which oceurred between January 20th and Mareh 24th were removed, it will be
seen at once that the components of the series were not related by neighbourhood ;
for although one household afforded five cases, and although at another point six

arate houscholds appear close together, speaking generally the black spots
are distant, and in several instances very distant, from each other. Secondly,
it was ascertained that the members of these infected houscholds were in all cases
unacquainted with each other. Thirdly, the patients themselves were unacquainted
with each other, except in certain instances in which they were associated at their
lace of employment or at home (Case 7). Hence it appeared that neither
Bu:a]jty of habitation, nor personal communication, was the essential factor in
infection. But the observed association of certain cases at their place of employ-
ment made it necessary to rearrange the diagram so as to show place of employment
instead of the place of residence E’sm Diagram B) ; and this having been done, it
appeared at once that the black spots were drawn much ecloser together, and
were largely concentrated about Huddart, Parker & Co’s wharf, and the castern
shore of Darling Harbour, although several of them still remained l:rut-lj'r-:[i_*.';.
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[t must be remembered that the time represented 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 cireumstances surrounding the earlier eases of this period;
and then, secondly, that the nature of our possible source of local infection had been
established af an ecarly date. 1t did not eonsist in an infection of the soil ; no other
reason in support of that supposition could be given than an assumed automatic
commencement of specifie infectivity of it, which, of course, is absard. On the
other hand it was already known to be present in the rats of the locality, Now rats
are not confined in place, but ean wander, and in accordance with their known
habits were sure to ocenpy a wider area, or to migrate to different aveas as time went
on ; and hence the black spots on Diagram B are coneentrated about the original
focus of infection only as regareds the earlier numbers of the series, and even then
with exception of Cases 4, 6, and 7. TIn fact, towards the end of the series
indigenous eases began to appear at points rather far removed from the original
focus (Case 20 at Ilowe-street, City, 23 at Windmill-street, City, 23 at Walker-
street, on the Redfern focus); and then, as time went on, eases began to be met
with in which, although in some instances the patient was employed in or close
to the original focus of infection, his case could not reasonably he referred to his
place of employment on aceount of cessation of the neighbourhood it indieated to
furnish a succession of [resh cases—Dbeeause, in short, that foeus had ceased to be
dangerous. Also, other cases in persons who never had been near the original
focus, and who had not been away from their place of residence, began to be met
with in appreciable proportion (women and children especially), and with the
neighbourhoods in which these oceurred some of the cases just before referred to
were associated. 1t became appavent, after caveful study of all the cireumstances,
that fresh foci of infection had become established, and that it was no longer
possible (as at first it had been) to assert a priori that wherever a patient might
be found it would probably he ascertained on inquiry that he was in some way
associated with the eastern side of Darling Harbour. The dissociation of these later
cases both in place of residence and in personal communication continued to be
as conspicnous as at fivst ; if they lived in the same neighbourhood still their honses
were more or less distant from each other, and although they might all possibly
have encountered each other in the streets, by far the most often they were
unaequainted.  Consequently these neighbourhoods gradually became distineuish-
able, and entitled to be designated fresh foei; and as soon as this conclusion
presented itself the same relation between them and the presence of diseased rats
in them was observed, as had been first observed at the original foens, In many
cases the evidence consisted merely in the reported observation of an unusual
number of rats, and of dead rate, or of the death of rats in unusual places—
under floors, in eupboards, or outhouses, &e.; but in some cases, elsewhere
mentioned more particularly, it consisted in actual deteetion of plague in sick or
dead rats, or (in one case) in a cat. Thus Diagram C, which represents the probable
place of infection, was constructed from the whole of the facts concerning each
case, alter they had been weighed. Tt is in reality, therefore, an expression of
opinion—very carefully formed, it is true, but not to be taken in all respects as a
representation of ascertained fact; and that is the reason why Diagrams A and B
(which state ascertained facts only) are presented along with Dingram C.

On Diagram C the black dots are shown almost entirely sathered together on
the eastern side of Darling Harbour, and at the northern end of that shore. Coses 4
anid 7 still oceupy the positions originally assigned them—in other words have
still to be regarded as indigenous to those plaees, or, at least, as having no personal
connection with the original focus; and now Case 23 appears at Walker-street,
Redfern, due west of the five dots indieating Case 7. Tt is the first in immediate
relation to Case 7, and the garbage tip at Moore Park, and is seen to have jae]n?e'd
to a considerable eollection of eases “‘lhich oeeurred thereabonts at later dates. And
thus, perhaps, a hint of a possible source of the infection received by Case 6 (Diagram
A) is indicated ; far as he lived from any area known at the date of his attack to be
infeeted, he attended Bullanaming-street School, and to veach it erossed the area on
which Case 23 oecurred. To later extension from that avea are also ascribed the
cases to the north which are marked about the words © Surry Hills,” east from
Redfern terminus. These patients had no eoncern with Darling Harbonr, nor even
with any neighbouring part of the City. ]
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‘and Dowling streets, mark
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. . To further illustrate the course taken by the infeetion in spreading to various
neighbourhoods, it ean be pointed out in relation to the black spot which indicates
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 loeality is closely covered with
streets and houses, but still near it. These two colours 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 colours which appear on Disgram C. It might be
suggested, therefore, that wherever one ease of plague oceurs there, or theveabouts,
other cases may be expeeted. But the black spot attached to Case 4 indicates the
place where ihie patient was employed ; he did not lie ill there, and being attacked
suddenly at midnight at his own house a mile away, which he did not leave thereafter
except for isolation, he was not even on the premises while suffering, and therefore
he could not have been the source of infection for the cases indicated ly the green
and hlue spots, however indivectly. And, in fact, those cases belong to an extension
of the infected area at the head of Darling Harbour. ¥

From the head of Davling Harbour the infection spread to the neighbourhood
of Redfern terminus, and thenee in a south-westerly dircetion; a rat brought
from the house indicated by a green dot towards the western end of Cleveland
street and just above the words * Vine-street,” as early as March 26th (Case 35) was
ascertained to have died of plague. 1t 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 cases referred
to above as standing near the place at which Case 4 was employed ; Dut it is possible,
although, considering the lie of the country not so likely, that it 1eached this
latter neighbourhood on a south-westerly course from the head of Darling Harbour;
whence also at a much lafer date the indigenous cases shown on the promontory
marked Pyrmont in all probability derived their infection. The green spots show
that the above extensions oceurred at all events before April 21st (Case 129).

Reverting now to the original focus, no less than 115 eases, or 38 per cent. of
the total number ave ascribed on diagram C to the area enelosed by Liverpool-street
(running east from near 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 divection, so as to run westerly through the words
“ Bridge-street ™ and “ Charlotte Place” to Darling Harbour again. Black spots
(first period) arve there seen only near the water; green spots (second period)
are in a majority, and ave present at the water's edze, but they also appear to
the east of the black spot arvea; there are only two red spots (third pﬂrimlg close
to the water, and to the east they far outnumber the green spois; there ave bui few
blue spots (fourth and concluding period), and they chiefly appear at points far
removed from any part of this area.  As these four eolours 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 sivicken area of all, and
indicate it very accurately. It appearved at the water’s edge; it travelled easterly
thence up the ridge wilicﬁ runs north and south parallel with Darling arbour, and
which eulminates on the line of York-street ; down the other side of this ridge to
George-street; and up the ridge on the ecastern side of  George-siveet, s far as
Elizabeth-street. There it was abraptly stayed ; on the casterly side of Elizabeth-
street, heginning at the intersection of Liverpool-street, ave the uninhabited spaces
marked on the diagrams. They are parks, or spaces on the margin of the parks
oceupied only with publie buildings, and they stretel quite to the water at Bennelong
Point, the northerly point of their westerly boundary being indicated by the line of
Macquarie-street,

Ata later date the infection did travel east of Elizabeth-street; perhaps elosely
round the southern end of the continuous open spaces just mentioned, but more
probably from about Campbell and Hay streets (north of Redfern terminus). There
was a distinet sub-centre of infection at that neighbourhood, to the south of Oxford-
sireet, throngh which * Napier-street” runs; the building at the corner of Oxford

eg by a red dot, being a brewery.
uite separate focus which requires description heeame established af

A
Manly. ’ﬁlh 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 Pacifie (see {]iﬂgl‘}'ﬂm
A);
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A ; it eontains about 8,000 inhabitants, many of whom travel daily to Sydney, and
it is a favourite holiday resort which is visited by several thousand persons from
Sydney every Saturday afternoon and Sunday. It can be reached by crossing from
Cireular 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 used as a
means of reaching Manly, althongh—a point of some importance—it is taken
occasionally by waggons carrying heavy goods such, for instance, as furnituve.
The usual route is by ferry from Circular Quay ; the distance being then seven
miles, and the time occupied about half-an-hour. These ferry-boats convey con-
siderable quantities of stores, including butcher's meat, every day. They lie at the
wharves at either end between journeys and at night. From a misunderstanding, it
happened that fumization 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 refreshment-room. The lessee had been
allowed to eonvert a part of the structure into a dwelling, for which it was quite
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-
diate neighbourhood of the original focus five days before attack, This shop was
subsequently demolished, and then many dead rats were found under the floor. On
May 2nd the ease (175) of a rouseabout at a public-house about six doors from the
foregoing shop was notified. He slept in a shed at the rear of the hotel, getting
his meals in veturn for his casual services, and hungz 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 258th 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 wheo lived in a street within a short distance of the pier, and who plied
almost entirely at it, was notified ; and the next day that of a girl (217) who was
employed at the refreshment-room on the pier. This place was lined with matched-
boarding and had a false floor ; from this cover about thirty dead rats were removed
during disinfection. On the 20th a boy who was practically unemployed, and who
was always to be found at the pier if he were wanted to carry a message, was attacked
with and died of plague (242). On May 29th the first of two cases in children (253),
which ocenrred at livery stables just aecross the road from the pier, was notified ;
the house was emptied and disinfected May 30th, the family returned June 5th, and
on June 25th the second case (288) oceurred, the first being still in hospital; and
between these two, on June 5th, the case 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 case (298) of a
man employed on the scavenging staff was notified. His place of residence was at
Manly, but a mile and a quarter away from the neighbourhood of the pier.

Association of most of these cases with the pier is evident; but the first
patient (163) had no other communication with it than consisted in frequently
walking across it to the ferry-hoat ; while 175, 2563 and 288, and 257 did not frequent
it, although in the case of the two children it is likely they were often there. But
208 ecertainly had no partienlar communication with it, and, in fact, was infeeted
only long after all the others (seventeen days), and only in the course of scavengi
the area on which other cases had resided and (possibly, though not pmba%;;ﬁ
with exception of 163) had been infected. Apparently, then, the infection, although
communicated to persons who either frequented the pier or visited it easually more
or less often, was not confined to it. On the other hand, it extended only to a short
distance from it, and was markedly associated with presence of dead rats, Some
of them, however, may have died of poison.

Asgoon as the first case was notified rats were sought at the pier and in its
neighbourhood ; nineteen were delivered at the laboratories, and all of them showed
signs of disease. In eighteen of them, however, this could not be identified with
plague (the bodies were very often more or less putrid), the sizns consisting mainly
in enlargement of the liver and spleen, and it scemed 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 rafs existed
and could usually be discovered, the tedious bacteriological search was continued
until in the nineteenth rat (and in two others afterwards) plague was demonstrated.

This loealised outbreak has many attractive featores,  Although in constant
and unusually free communication with Sydney, 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 area; an
extremely small proportion of the persons living on and passing through that
area was attacked, so that it seems that in addition to presence of infection some
accidental, and not commonly existing condition was necessary to enable its
communication {0 man. The pier seemed to be the zate hy which the infection
entered the place, and the special connection of several of the patients with it indi-
cated that it was perhaps the centre of infection, or the most dangerous point of
the small area. Lastly, so long as seventeen days after the last ease oceurred, 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 dizcovery of plague-rats, and of a large number of dead rats at the
pier refreshment-room and elsewhere, showed that plague infection was present on
the area in rats, if nowhere else; and consideration of the points summarised
above, together with the evidence which is later given that the disease was not
communicated directly or (with a single exception) mediately from man, shows that
a hypothesis 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 source of infection
for man need be conjectured.

North Sydney is considercd never fo have become infected, although six
households, shown only on Diagram A yielded cases. These, from which there was
no extension of the disease were ascribed, with one exeeption, to infection received
on the chief area in Sydney, where the patients were employed. The exception was
the ease of a baker’s man, whose movements outside North Sydney could not be
ascertained, and the souree of whose infeetion was left undetermined.

The apparent spread of infection in Sydney itself need hardly be further
traced. It wiﬂl be seen from Diagram C that indigenous cases are set down far
along the course of Oxford-street, the important thorougzhfare which runs easterly
from the eity; along Parramatta-road, the main thoroughfare which runs westerly
from the eity; and along Botany-road, the main, but much less frequented,
thoroughfare which runs southerly from the city. At some of these more distant
Rlnms plague rats were identified or, as in one ease, a plague-stricken cat (see

iagram B); while at others there was often a history of dead rats, verified in
70 cases by the disinfecting staff. But it must be noted lere that a spot map
does not uﬁnw details; and some of these distant cases are set down as indigenous
with hesitation, in as far as the epithet implics—as, in its present use, it is
intended to imply—local presence of the infection in rats, and therefore in an
automatically transportable form. In a few of them it was clearly possible, as far
as ordinary surrounding circumstances went, that the infection might have been
introdueed together with zoods derived from the central infeeted avea; but whether
such goods carried deposited infection, or whether they merely harboured infected
rats, dead or alive, is a question for the present reserved.

The general ouicome of the foregoing examination of the manner in which
the 303 cases of plazue were situated and successively occurred on the whole area, is
to suggest that the infeetion was in some way or other connected with place.
Frequent references have been made to the ascertained presence of dead and of
plague rats in this or that neighbourhood; but this has been almost unaveidable,
and has not been intended to prejudice the case for other modes of infection, which
are known to have operated elsewhere, and one of which, at all events, was seen in
operation (in a single instance, 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,

If the three diagrams be examined in general, it will be apparent on a little
reflection that the conditions represented ecould be produced only by three causes,
apart from infection of locality: These are infected water, infected food, and infected
persons.

The
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The two former can he certainly exeluded without diffieulty. 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 (except one observation on sea water), and it has not yet been noted
whether plague can he communicated to animals from water eavrying plague-bacilli.
What is more to the purpose is that while the epidemic spread of plague by town
water supplies has never been suggested, the accounts returned from several different
paris of the world do not furnish the least ground for suspecting that it may have
happened,  As regards Sydney, it is enougl to point out («) that a very much larger
area than that ineluded in Diagram A is supplied from one primary source ; (&) that
while the water from this single souree is pumped to, and distributed Lfl'um,
subsidiary reservoirs, more than one sueh 1eservoir must have been eontaminated
to aceount for the observed distribution of eases; and (e) that Mamly has its
own source of supply, entirely distinet from the former. Seeondly, as regards
distribution of the infeetion by food in any form, it is now generally admitted that
the disease is ravely communieated to man by feeding; there is no reason for
:-:u:-'p[rﬂﬁng that this mode ean have been o factor in any (rpi{lmnic pwvn]cnnn of the
dizease hitherto observed.

Iemains, then, only habitual communication from person to person as a
possible eause of the Sydney epidemie. This might be brought abont divectly or by
mediate channels: the infection might pass directly from the sick to the well ; or
it might be communicated from the sick person to some place or objeet, whenee the
second patient could receive the disease withont having seen, or even become aware
of the existence of, the primary case. Theseare ways in which epidemies are known
to be sometimes caused (of small-pox or scarlet fever, for instance).  Whether they had
any important share in contributing to cause the 8ydney outbreak of plague is the
question now o be examined.  But, first, the dilference there is between the possible
communication of disease by one or othier means realised only from time to time and
rarely, and such a usual communication of it asalone ean cause epidemic prevalences,
must be referred to.  All preventible disease should be prevented ; and, therefore,
if special dangers exist they should be guarded against by precautions speeially taken
against them. The first object, however, is to prevent epidemie prevalences ;
afterwands, the ceeasional causes of exceptional cecurrences of the 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 suspeeting that infection mediately communicated from man was the cause,
or an important contributory cause, of the epidemie.

How could such mediate infection operate effectively # Unly by habitual
diffusion of household goods. Only in this way could articles whieh had been in
contaet with, and which had received the infection from, the sick, be lrought
sufliciently often into contact with healthy persons; and such contact to have
been a factor in the epidemie must have taken effect on persons outside the house
oceupicd by the primary patient.  Firstly, then, the infected honseholds were much
the most often those of respectable working-people who earried on no business at
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 attacks 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 order to cause an epidemic spread of disease such ecom-
munication must be between the primary lousehold and others, yet, if it could take
effect on the latter, mueh more should it {ake effect within the primary household
itself ; but it will be seen direetly that only 10 altogether out of 276 houseliolds
vielded secondary eases, and those occurred under civenmstances so different that
they eannot be classed together. If, then, mediate infeetion played so small a
(if any) within households, it eould not have played a larger part outside them.
Une other possibility remains open, namely, unconscious diffusion of the infection
by means of articles of commerce handled by the sick. Here, again, the sudden-
ness of attack must be referved to. Tersons did not, and, for the most part, conld
not, remain at work a moment after onset of the disease, and until then they
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while they were at work on the area to be seavenged; these, though actually
in contact with large numbers of people, cannot be reckoned as belonging to
housebolds.  Four eases and four households must be dedueted, therefore : and the
statement then is, that 286 households yielded 299 cases (it is true, also, that several
of the 209 had no fixed place of abode — but they had usually been in known contact
subsequent to attack with more or fewer persons among whom no illness oceurred,
so that it is not worth while to complicate this statement by excepting them). But
a further deduction must be made of fen Chinese who occupied ten different dwellings,
because too little (and that untrostworthy) conld be learned concerning them. So
the nett statement, whiel applies to whites only, is that it took 276 households to
furnish 289 cases. This by itself is sufficient to show that direet communication of
the infection from the sick to the well could have oceurred but ravely, 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
given in the table below :—

Tanee XT.—Showing the nomber of persons who left Sydney and were attacked at distant places within
five days therefter.

. | Digtance No. of
Now, of ; b Is Ledt 3 . Was
1 tesidenc Byilney. . r. ! . U, n
Case: | Tesicdence in Bydasy. | Syduey. | Arrived af & :-:;5?1'::;;. attacked, | Com-
| |
| | : i |
! | |
115 | Balmoin sermesssesssnsenen e April 13 | Goulborn ) Apedl 13| 134 m) April 14! 9
| | |
| | |
127 | Baloain ....... Ao CTLEre e e ] | w 18| Menangle ...} ,, 19| 41} ,, 20| 1
| |
168 | Paddington: i iagnea] o E-‘][Hilﬂnfmh! SR T L 5| &
w 28| Ballina ......
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[ |
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|
!
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* Meported from Lhece poris, whire the vessels wone hold In Quaransine,

But it will already have been perceived that several other cases, which are preciscly
similar to those in Table XTI, except in the comparative shortness of the distance fo
which they travelled from the centre, oceurred within the metropolitan district
(see Diagram A).

These partienlars, which have been cited as evidence that the disease never
within our experience was set going by the arrival at uninfected places of
who fell ill shortly after, introduce the second set of witnesses which consists of
those who lived for a time in contaet with others who had the disease. Attention
is here drawn fo the statement already made that although inoculation was offered
to contacts it was seldom accepted by them; to which it may now be added,
that the total persons among the contacts (total 1,832) who were inoculated, either
before heing sent to isolation or on arrival there, was so small (180) that they may be
left out of account in this connection. Further, it has already appeared from Table
VIIL, that isolation followed very speedily on notification, and it may now be asked
whether the contacts had remained in communication with the primary patient suffi-
ciently long to contract the disease from him, if so it might be contracted. But the
duration of exposure to the infection was the interval which clapsed not between

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

Tante X11.—Bhowing the day of illness on which 280 patients and houscholls were removed to isolation,
Also the number of secondary cazes which occurred after izolation in four houssholds.

No, af Cases among

Dy of Iloess, | o of Cuson, No, of Con'nets. Contoels atlackedin
Tsodndion.

1st day ... 10 156G
Ol a5 T e
Spd o, . 77 43 | 1
dth 51 320 | &
GEEES e al AT A
Gih ,, 5 5 112

Tth ,, 14 [Hi [t S
sth ,, 13 [k ke [ e
oth ,, i a0 1
Toth ,, i} 24

1Tth- ,, - ] h ol |9 S et
12th ,, | 1 2 [
13th ,, 1 P I =t
14th |, | 1 L L |
Lith 4, | 1 50 ] |l et
onth A 1 [ LR PR ey RO o s b
934 ,, | 1 e el I TR
4Gth ., 1 | ......
TUneertain date ... 1 | L T

| 253 1,752 7

This table may he read in the following way :—438 persons were exposed to
risk of infeetion from 77 eases during the first two to three days of illness, and one
was attacked after separation from them and from the houses at which they lay ill ;
or, 240 persons were exposed to 31 patients during the first five to six days of illness,
and none of them fell ill, &e., &e.

Plague as seen at Sydney during the outbreak under notice was not “eatching.”

Under eertain eiremmstances, however, plague ean he eommunieated from the
sick to the healthy ; and although Table X1I s]hm".'s only 7 secondary cases (because
seven only oceurred after separation from the primary patient and from the infected
premises), the fact is that 10 houscholds altogether yielded 13 sccondary cases.
The cireumstances under which plazue is known to be communieable from the sick
consist either in the form assumed by the disease, or in inoeulation of diseased products
of the sick body. Thus, primary plazue pneumonia is very casily communicated to
others (but eompare the statement contained in De. Lorans’ veport on the epidemie in
Mauritius, p. 17), while several of the secrctions, excretions, and tissues of the diseased
body earry the bacillus which is the cause of the discase. Inoculation of these products
can he effected in two ways: a wound may have been made fivst, and the diseased
matter may have been subsequently brought into eontact with it ; or the wound may
have been made with an instrument already carrying infectious matier. ‘Lhis lafter
mode is searcely 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 mueh more frequently than is generally supposed, when a suctorial insect first
punectures the skin of a person suffering from pfaguc, and goon afterwards punctures
the skin of a healthy person. But this way ean be effectual only when the blood of
the plague-patient carries bacilli into the eireulatory vessels of the skin; and this
it does only when the patient has either suffered from the septicmemie (or blood-

isoning) form of the disease from the beginning, or else is abont to die and is
within 24 hours of death. The septiceemic form is seen in a minority of eases in man
(in 17 out of 303 at Sydney); on the other hand, it is the commonest form of the
disense in rats. It is therefore necessary to ascertain if possible, exactly how the
secondary cases in the 10 households acquired their disease, before concluding that
they did not get it from the primary patient,

577—E Nine
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Nine of these households yielded two cases each, one of them yielded five eases.
But the secondary cases occwrred under very different circumstances, according to
which the 10 households will be divided into three classes: (a) four in which the
secondary 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 (¢) three in which the secondary cases occurred 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 eoncerning the first group :—

Case 7, m. ot. 2; attacked March Sth; transferred to Sydney Hospital the same day ; died early
en the 10th. The famuly of two adults and five children was removed to isolation on‘tha 10th. On
March 11th, £, et 9, and m., ¢, 5, were attacked ; on the 13th, m., =, 7,and during the night of the 13th
to 14th, m,, «f. 45 ; form, bubonie in all.  All were indigenous, 3

Case 15, m., of. 20; attacked March 11th ; notified and removed to izolation, togother with 13_ on
the 13th. Case 18, m., ot 18, was attacked March Lith. These patients were brothers who lived
together ; they also worked at the same warehouse ; form, bubonic in both.

Case 159, f., 0. 24 ; attacked April 28rd ; died May 1at before r&n!oval. Case 177, £, wt. 4 ; nttacked
April 20th ; form, bubonic in both. The house stood on the area indicated by a cluster of dots west of
the five dots representing Case 7, and the cases were indigenous to if.

Case 161, m., ef. 15, was attacked April 28th ; removed to isolation, together with 170, May 1st.
Case 170, £, @t. 11, was attacked May 2ad; form, both bubonic. These two patients were brother and
sister ; they lived on the area last-mentioned above, and the cases were indigenous to it.

Case 7 could not have infected the other four, because the patient was taken
to a public hospital as soon as he was attacked and left there; and notwithstanding
the plague of fleas in the cottage (see p. 25), the latter could not have derived from
him any infection they may have earried, because his ease was bubonic, and because
lie was not near death at the time he was removed from their reach. Case 15 had
all those opportunities of infecting 18, which their relationship and oceupation of the
same dwelling imply, and the interval between the attacks was just sufficiently long
for communication to have taken place, but 15 was a bubonic case, and he recovered ;
on the other hand, both of these patients had been oceupied immediately before and
down to the atiack of 15 in collecting dead rats, and in destroying live ones at the
warchouse at which both were employed, and which had suddenly become overrun,
177 having been closely exposed to 159 during six days of the latter's illness, and
having been attacked l:m'l}' 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 instanee no source of infection was actually
discovered; but the house they occupied stood on the lledfern secondary foeus, 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 eases, they do not conclusively point to it either ;
the first two instances, indeed, strongly indieate that the infeetion was received from
a source common to primary and secondary cases alike.

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

Case 54, m,, @f. 3 ; attacked April 5th ; died before removal April Tth, Case 85, £, . 30; attacked
April 6th ; form, bubonie in both, Mother and child ; lived on the original foeus.

Cape 101, £, @f. 42 ; attacked April 8th; removed April 12th. Case 102, §,, «/. 82; attacked April
7th ; removed April 12th ; form, bubonic in both,

Case 272 ., wé. 18 ; attacked June 8th. Case 273, m., of. 41 ; attacked June Gth ; form, bubonie in

both. Father and daughier; both were removed June 13th. The bouse is represcnted by two contiguons
blue spots on the Botany-road.

The first pair were simultaneonsly attacked, the second within twenty-four
hours of each other; in neither could the infection have been communieated. ere
must have been a common source from which both took it. In fact, 84 and
85 lived at a public-house on the infected 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 inoculation
(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 scarcely have followed within,

or
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or gmt 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 {o the correctness of the interpretation put
upon the facts recorded above. If, in those instances, primary and secondary cases
ike owed their illness to a common source of infection, which consisted neither in
infected human beings nor in infeeted goods, it must have inhered in some way in
the premises; and, cunsequently, there should be instances in which the disease
occurred among men whoe 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 are places of business which were not places
of residence, and which were frequented by the patients during the daytime only :—

Tanie XITT. —Bhowing places of business at which more than one case occurred among the workmen, and
distingnishing those workmen who lived on uninfected areas,

| : | g
No. of each | Area on which

Place of : ; : :
: Positlon of Flaoe of Businoss Case among the | Pationt lived
ol I Workmen, i[llfwlwl ar o,
— . | = E _! A iR
1... .| Hent-street 14
= L N E 15 | Not
a1
t":.":... s :: ass T ann n ) | Mot.
fieea i 41 y
s X 41 Nat.
a.. el Pitt-streat | 87 .
e ok s e CEES T o 16E | Mot
i... o] OConnell-strect... 199 | Mot.
Tt 5 207 |
i 0 214 :
5. ...| Haymarkot a9 !
Tl sas = e ik s e 2ay Not.
[ vs| George and Clarence Btrects ... L |
. . 1449
B e 171 l Not.
yymea wes " - Wk ans 178 :"q:l.ri.
i oo Georgestreet ... a4 Not.
PR LRl me 1 mra ﬁﬂ :\'ll-t.,
ym s wis ] aun wes aaw an G0 .H_trt-.
E... | Clarencestreet ... ai Nuot.
B, v 0|
= e H 44 | Not,
¥ e i aus es es il <
9, .| Castlereagh-street e e e L] | M.
- | 92
e 96 | Not
10... ..| Pitt-atreet 164
T ¥ 189
=gz ...| George-stroet ... :21
A i 37
2 G
il e, TR
13::- ...| Castlerenghstoeet, Hedfern ... :EE
4., .| Parkistrost o e e ae] 987 | Mok
e 0 236 Not.
16... .oo| Pitt-atrect 245
o R i 24
16... ...| Kingstroct G7 i
T E,, 823 | Not.
BT ..o Pyrmont... 126 {
i o 3oz i

Only 17 such places yielded multiple cases, but to a total number of 43. 10
yielded 2, 5 yielded 3, and 2 yielded 4 cases each. As will be scen 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 described ;
they must he exeepted, therefore, as owning (in the present relation) a doubtful
place of infection. But at 12 of these premises, 3 patients in a total of 3, 2 in ‘;‘3,
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Zin 3; 2ind, and 2in 4; 2in2, 1in2 1 in2 1in 2, and 1 in 2; 1 in 3,
and 1 in 3, lived on areas to which no suspicion of infectivity ever attached.
It seems by 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 relicd upon to show that infection was present on premises quite apart from
man is this—they all stood on the area of severe infection defined above (see par, 3,
P- 27); so that these workmen ran some daily risk in erossing it, and perhaps some
maore delinite and greater visk during the dinner hour. But, as to the former, thie
whole outhreak negatives liability to contract the infection by merely passing along
the streets, &e.; while as to the second, it is evident that if” the infeetion had not
habitually spread on erratic courses (as judged by ocenrrence of cases on individual
premises) an infinitely larger number of such premises should have yielded eases than
actually did so, for the 17 stood precisely on that part of the city which is given
up to such establishments. Yet this argument must not be ineautiously pressed ; for
these very cases show elearly that mere presenee of the infection is not enough to ensure
attack. Something further, and something not commonly existent, scems necessary
to enable communieation of the infection from the source to man ; for when build-
ings, which daily receive from one hundred to several hundred workpeople are
judged (on the evidence just mentioned) to be seats of infeetion, only an exceedingly
small proportion of the latter ars likely to contract the disease. 'Uhis has already
bzen pointed out in another conncction (sce p- 26) ; but, indeed, the experience of
ordinary houses supports the same view, sinee the occurrence of single cases in them
was the common rule.

Even yet the evidence which points to the conclusion that the infection was
creatically diffused, and which ean be drawn from this epidemie, is not quite com-
plete.  Usnally disinfeetion of premises appeared to be thoroughly effective; as a
rule no cases oceurred on premises which had onee been evacuated, disinfeeted, and
cleansed and which were re-oceupicd after five days.  But in the very small minority
of 3 houscholds out of 276 further cases did oecur: and this is exactly what
might be expeeted to happen if the infeetion did not (asit has hitherto heen expressed
inhere in the house itself, but was present in a form which allowed of its withdraw
and return.

Case 50, f, @, 13 ; attacked March 27th, removed March 80th, togcther with 186 The house
and contents were disinfocted, and the Family resumed oceupation April Gth. Cnse 50 was released
Apnl 21th, and returned home,  Case 156, m., «of. 5, attacked May 3rd, removed May 5th. Form,
bubouic in both. The house stood on the Redfern eccondary focus, not far from cnse 73 186 had not
been away from the house and tho street in whizh it stood since April Gth. There was no history of rats
about the honse,

Case 258, i, af. §; atiacked May 23rd, removed DMay 20th, with 288 : was released Juno I5th ;
the family rolurncd June Sth.  Caso 288, [, «f. 5, attacked Juno 26th : form, bubooic in both ;
brother-and sister; lived on the Manly focus.

Case 270, m., wf. 5, attacked June 4th, removed June 114k, released August 24th ; the family
returmed June 1Gth, Case 206, f, of. 12, atiacked June ith; form, bubonie in both ; broither and
sister; the house stood at Surry Wills, a neighbonrhood infocted by extension from the Redfern focus ;
the eases weore indigenous to if, Case 270 had fourd a desd rat in the kitchen two or threo doyas
before attack, and the disinfecting corpas discovered several others after raizing the kitchen floor,

These three instances are not cited to show that the several liouses did become
reinfeeted from the outside after they had been eleansed and disinfocted s for it is
quite possible that the secondary cases aequired their infeetion at some neighbour's
house to whieh they may have gone.  They are mentioned merely as being consistent
with the supposition that the source of infection was automatically transportable,
and lad reintroduced itself. 1t ean be objected that if this were the irue explanation
such cases should have oceurred mueh more frequently, whereas the fact is that the
disease recurred on premises after they had been eleansed only 3 times in 275
but this is conjeetural, and may be met by the reply that even when the infeetion
m«.-;-tu{nly was present it by no means followed that it would be communicated to the
inhabitants.

It appears then, from the foregoing considerations, that the infection attached
to neighbourlwods; that it was encountered on premises, and usually in houses ;
that, as judged by the occurrence of cases in man, it fell crratically on the hiouses in
any infected distriet ; and that even when it was known to be present on premises

: its
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its communication to man was also erratic—or, at least, was effected much less
commonly than might be expected in the case of this discase against which none of
the population was protected. It is true that between March 12th (Case 14) and
:‘Eglrl 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 efforts were made to restrict
inoeulation to those who lived oninfected areas ; 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

remises 3 and, as a matter of Fact, it was ascertained either not to have bheen received
wy any of the persons now referred to, or else to have been received by one here and
there only. The observed belavionr of the infection, then, seems to require serutiny
with two points speeially in view: the mode of its distribution in place, and the
moie of its communication to man.

As to the mode of its distribution in place, it has alrendy been remarked
more than once 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 fact has
been shown more or less fully (as rezards man) that it did not exist effectively in
soil, water, food, or fomites. Hence the known presence of the infection in rats
points to these animals as the souree from which man derived the disease.  How the
rats became infected iz, doubtless, a question in relation to which possible infectivity
of soil is of importance. DBut if it should be contended that the local rats received
their infeetion thenee, it must be shown first how into this virgin soil the infection
came to be implanted ; secondly, 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 (if it were at all infected) otherwise than through ingress of sick
rats, apparently this must have happened from communication of infection deposited
on merchandise and thence transferred to the soil.  Yef, while it has never been
sugzested that an intermediate stage of growth in soil is necessary, and while all patho-
logieal experience shows that it certainly is unnecessary (whether or not it be possible),
it has been pointed out above that introduction of merchandise from infected into elean
countries has never satisfactorily been shown to have communicated the infection 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 itself to rats on board ship, nor to man
after it was landed, 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 warchousing, need only be mentioned. It
is manifestly most likely that the infection, if communicated to the soil at all,
was so communicated by sick rats landed from a ship; buf then, why should the
soil-stage be imagined # Plague spreads from rat to rat in part, at all events,
and with certainty, by the healthy feeding on the bodies of the dead. This is the

sy in which Loeffler’s mouse-typhoid, and the disease of rats caused by Danysz
organism are spread, and in those cases is, perhaps, the only way—both being discases
eaused by organisms which helong to the same group as B. Pestis. 1In short, the
introduction of sick rats would seem to be an adeguate and highly probable eause of
the direct infection of local rats, while suggestion of the soil asa link seems unneces-
sary, and besides almost entirely lacks the requisite basis in observed facts. :

The question whether Case 1 were the fivst case which occurred has little
importanee 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.
Exeeptionally 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 communicated from man to rat: the following is the only instance which we
met with, and it coneerns man alone,

Case 262, m., ef, 22, engnged March Sth as senvenger ot the Maritime Quarantine Stalion.

May 30th, at G:30 p.m., went to lic down as usual before beginning his night duty, and afterwards
had shivering, nausea, and headache ; slept. )

My 31st.—Awoke fecling well, but had stight Jdiavrhoa ; continued well all day ; in the evening

headache eame o again ; it lasted an hour only.  Did bis work daring e night, :
. June
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June 1st.—Was thirsty all day ; went to his work at night.

June 2od.—Was obliged to give ap work at 430 am.  Reported himself sick at 1130 am. ; was
admitted to hospital at 2 pm.  On examination, temperaturs 98°8, face flushed, oyes soffused, but not
markedly ; pulse alightly quickened, and of normal tension. A swollen gland the size of a large almond, and
very bendder, in right axilla ; less enlargement of three or four corvical glands behind the sterno-cleido mastoid
musele, which were not tender.  40/e/e. Yersin-Roux serum subeutaneously.

June 28 —HReturned to duty.

The progress of the case calls for no special remnrk. The patient began to recover soon after
admission.  Liquid was withdrawn from the axillary gland (probably on June 5th) and microscopically
examined on June Tih, with & negative resulé as regards £ Pestis, bot streptococod were present. None
of the enlarged glonds supporated.  Tn the opinion of three experienced medical men who examined the
Clst Oy OF alwr‘tl}' wfter admission, there was no doubt the illness wos plague,

On May 22nd the patient had received at the gate of the hospital enclosure the coffined bodies of
two plague patients.  These bodies had, as nsual, been wrapped in a sheet wet with sublimate solution,
and placed in a eoflin having water-tight joints, by wardsmen ; the coffing were then screwed dowm, wrapped
in & cloth wet with sublimate solution, and handed to the patient, who helped the sexton to wheel them to
the burying-ground.  His other duties consisted in scavenging refuse and night-soil from all parts of the
Btation, exeept the hospital enclosure, but including the convalescent quarters; this he did during the
night, and he never came into personal contact with the convalescent patients. He had on his right hand
six grmees which were scnbbed over, and which seemed not to have healed as quickly as such slight injuries
should ; he had also several horizontal cracks in the skin of the right fore-finger.

On the whele, the above account cannot be accepted as proof of mediate infection (inoculation of
infectious material, perhiaps from dressings disearded by convalesoents) : but the case was dingnosed as
plague by gentlemen who ot that date had bad very considerable experience, and apparently inoculation
could have come about only in some soch way,

At this datg, 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 eauses 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) ean be deduced from the
zeneral proficiency and public spirit of the medieal profession of Sydney ; from the
population being either of immediate European descent, or at the older ages actually
of European birth in considerable proportion, and almost entirely British ; from the
ease with which medical advice can be obtained, and the universal habit of seeking it
on oceasion ; from the number of friendly or provident societies ; from the number,
size, and accessibility of the publie hospitals, as well as of other institutions where
gratuitous medical adviee is either available or whence applicants are direeted to other
places where it is furnished.  Under these circumstances the presence of plague in New
Caledonia became known, and placed the medical profession on its guard a month
hefore Case 1 occurred (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 oceurrence of Case 2, though in the interval suspected cases were referred for
diagnosis. It is, nevertheless, possible, of course, that one or more unrecognised
cases did oceur ; but to assume this seems as unnecessary as does the assumption
that the epizottic sprang, not directly from infected rats, but in a roundabout way
from some unidentified source through the scil. At the same time, the possibility
that the epizodtic arose from eommunication of the infection to rats (perhaps in
sewers) through the infeeted exereta of an unknown ease in man cannot be excluded,
for no demonstration is or ean be possible. It is perfectly clear, however, that Case
1 followed, and did not precede, the epizoitic; while reason has been shown for
asserting that Case 1 actually did receive his infection from a rat. That reason will
appear the stronger to those who are well acquainted with the investigations of Dr,
P. L. G, Simond, Médicin Principal des Colonies 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 source of infeetion for the local rats eannot be
demonstrated to have been infected foreign rats, but asserting on mtiological and
general grounds that this origin is almost infinitely probable, it must be enquired
whether the observed distribution of plague rats in Sydney was sufficiently wide to
account for the epidemic. It has been subsumed throughout the foregoing pages

that man was usually infected by rats; whether it actually were so or not, was it
possible 7

On
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On diagram B certain dates are inserted in red ink, some of which are under-
lined. They indicate some of the neighbonrhoods in which diseased or dead rats were
discovered.  The under-score means that plague was demonstrated in the rats indi-
cated by microscopical, cultural, and inoeulation tests eonducted in the laboratories,
Where there is no under-seore the note means that dead rats in numbers had heen seen
by some member of the staff, under circumstances 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 been (and often had first been) discovered. It
was rather commonly the case that the members of infected households had nothing
to report concerning presence of rats alive or dewd on the premises where these
animals and their bodies were found on proper search.  In one case (Queen-street,
Woollahra) the infected animal was a eat; it was forwarded by Dr. W. H. Quaife,
and was the only one of 5 received at the laboratory whieh had plague. No ease of
illness oecurred in the house whenee it came, which stood, however, on an infected
area. Of 6 house-mice received, 2 had plazue.  The total number of rats examined
at the laboratories was 167, of which 50 were alive: 10 of these were sick, and 4 of
the sick rats had il'lague; of the 117 dead rats, many of which were putrid, 19 were
shown to have had plague (see Appendix A, p. 53). The infected animals came from
widely-separated localities within the city of Sydney where 415 per cent. of the
total eases occurred; 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 arvea of
Sydney, which was the area on which cases of plague in man oeeurred, suffered from
an epizodtic ; and that this epizodtic (which began before plague in man oceurred,
and ceased, as far as can be learnt, about the same time as the epidemic ceased) 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
continuance 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 eredible.  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 staff to watch over the epidemiological features of
this outbreak. 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 difficulty 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 contracts plague by
inoculation. A rat might well disseminate the infeetion on the air by sneezing,
since it is found on the mnasal mucous membrane of rats; but this, perhaps,
would produce the primary pneumonic form in man—not a common form in
any epidemie, and, with a single doubtful exception, not seen during the
Sydney epidemic. A rat might also disseminate it with its execreta; but, if this
should su to bring it within striking distance of man sufficiently often to cause
epidemiec prevalence of a practically non-infectious disease (in the common bubonie
and the less common septiceemie forms), it must operate usually by contamination
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 eapable 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 became the medium for deposited infection any
person handling it would be very likely to receive the slight wound which 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 ecausation of an epidemiec, and the opportunity is taken to mention
it merely because it affords a possible explanation of Cases 4 and 272.3 as well,
perhaps, as of some others of those which are elassed in Table X as employed at
produce stores. But case 273, p. 35, hints another and simpler interpretation. -

L
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The means of inoculation must be one commonly in operation in order
to be an efficient caunse of epidemics. Henee the observed preponderance of
bubonie enlargement of the gli]auds of the groin, which indicates entry of the
infection at some part of the lower extremity, and which has been observed in the
barefooted populations of the East, is often aseribed to the wounds which unprotected
feet receive, It may even be surmised that the notion of spread of the infection
mediately through the soil has reeeived some unacknowledged support from this
theory. But the facts do not at all warrant it. The preponderance of groin buboes
at Sydney was as siriking as in any other part of the world. Among the total
303 cases there were 17 which had no bubo; in the remaining 256 cases the bubo
oceupied the right inguino-femoral region in 99, the left in 101, and it was bilateral
in 9; making altogether 2090 in which the bubo occurred in the inguino-femoral
vegion and no where else, or 73 per cent. of all those which showed buboes at all. Yet
the inhabitants of Sydney, and those among them who were attacked, no more go
barefoot than do the inhabitants of London, 'They live in a sub-tropical elimate, but
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 ean be brought about on
a sufficient scale to account for an epidemic would remain hidden Tut for the
observations of Dr. P. L. G, S8imond, already veferred to. A sufficient aceount of
the leading points in his teaching appears in _r’l.plmmli‘.{ A, p. 56, and need not be
repeated here; but to appreciate the weight of his observations his original paper
must of course be studied.  He considers that plague is most often communicated
to man by fleas which, after feeding on plague rats, bhecome teansferred to man
whom they inoculate. Thus also, he thinks, is the disease sometimes eonveyed from
rat to rat and to other suseeptible animals.  The minute puncture usually leaves no
mark, but in a small proportion of cases it produces a phlyetenule or a bleb. Such
a lesion was observed in seven of our eases ; exeepting Case 1 it appeared as a small
papule, surmounted with a minute vesicle; from two of these in two dilferent cases
smears were made ; in one of the smears bacilli morphologically resembling B. Pestis
were demonstrated. It is not to be supposed that all our eases ‘were scarched with
this object in view; many were, and the six formed but a small proportion of the
total examined, but a quite systematic and quite thorough search could not be
carried out in all eases.  Several fleas taken from infected rats were examined: in
one a bacillos 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 laboratorics were referred to the

tovernment Entomologist (Mr. Walter. W. Frogzeatt) for classification, Mr.
Froggatt reported upon them as follows : —

Slide No. 2 Dog-flea {Puler Serratteeps, Germ).  This iz our common eat and dng fea, and has been
deseribed under the name P. Canis and P Felis.  These specimens do not exactly agree with my tvpi
form {which was canght in the office), as the teeth-like spines on the lower edlge of the head are absent, bat
thiz may be a variation in the sexes.  The dog flea is the common houseflea in the United States, % Irritans
being o rane apecies with them, and seldom foomd.  * Examination of many specimens of leas sent to the
Department in recent yoars shows that the species which commonly overruns houses during damp summers
in our enstern cities at least, is not, as many have supposed, the human flea, but the common cosmopolitan
flea of the dog and cat.™ (Lo 0. Howard, in Bulletin No. 4, division of Entomology, TL8, Department of
Agriculture, 1596, p. 24).

Slide No. k. This slide contains 3 specimens ; one, the largest, is another specimen of P. Serraticeps
the 2 small ones arve rat-fleas (P, Fosciaine, Bose.)

Slide No. 4. Rat-flea (£. Pasciatus, Boee) Slide o 5. Three specimens of the same.

L. Fasciatus was of the most usnal brown colour. P. Serraliceps is said
Neumann not to bite man; but this is not in accord with general experienee, an
would seem from the referenee furnished by Mr. Frogeatt not to be the case in the
United States.  Whether P. Faseiafus will bite man is not known here; no experi-
ments to test this point were tried durving the epidemie. As Dr. Frank Tidswell has
suggested, 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
body. P. Serraficeps, however, which certainly does bite man, was found on two
of the small number of rats thus examined.

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

1. The discase was not directly communicated from the sick to the well—in
other words was not * eatehing.™

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

. 8. The infection attached fo loealities, 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 possilility of its being trans-
ported mechanically from an existent foeus to a considerable distance (Moore Park
garbage-tip and Manly), and there initiating an independent focus,

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

6. When the oceurrence of one case among the inhabitants of a building
showed that the infection was present in if, secondary cases rarely followed.
Irregularity of incidence on houses was accompanied with irregularity of incidence
on the inmates,

7. An epizobtic disease among rats preceded the first case which oceurred
in man.

B. This epizoiolic disease was plague.

9. The arca over which the epizottic extended was practically co-cxtensive
with that on which cases of plague in man were observed.

10. The epizootic died out as far as can be learned at the same time as the
epidemie ceased.

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

VII.—IPREVENTION.

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 disease, and that no other general scheme of
defence is practicable.

Sueccessful prevention of epidemic diseases depends entirely on knowledze of
their nature, of their canses, and of the means by which the latter ave dilfused. On
these points our experience has shed useful light, though many details remain to he
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
seience. In such circumstanees practical management of a present epidemie cannot
proceed unless certain assumptions are made; and it is worth while to point out
here that rational assumptions which coiirdinate 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
cpidemie plague in the bubonie form. :

The prevention of epidemic plague might be diseussed under the three heads
importation, local diffusion, and exportation. Under importation fall international
notification, arrest of infected persons and things, and destruction of rats afloat.
Under loeal diffusion fall care of the sick, eare of contacts, proteetive inoculation,
exclusion of rats from dwellings and the immediate neizhbourhood of man, destruc-

tion of rats, destruction of human parasites, cleansing and disinfection. Under

exportation fall the steps which ean practically be taken with hope of preventing
diffusion of the disease from infected spots (@) to clean places within the same
country, and (#) to clean places beyond its borders. It will not be convenient to
take these subjects exactly in the above order. Tt will be best to inquire first who
may properly be designated “ contacts,” and how these persons should be treated.

577—F The



42

The term is much in use; it has a certain convenience, but unfortunately
no defined meaning. Probably it was devised to indicate those who had recently
been in close association with the sick; and were it so employed in connection
with smallpox, for instance (which is maintained and diffused exclusively by
communication of the infection from the sick to the healthy), it would be not
mervely useful, but sufficiently exact. But in the rmsﬂllt connection it is inaceurate.
Aswe have now learned, bubonie plague and smallpox do not become epidemic llg' 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 “contact” 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 ;
so that “contact™ might properly be used to designate a person who had lived om,
or who had been exposed to the influence of, an infective locality ; and he would
deserve this distinetive epithet for five days after he had been completely separated
from that place, because the infection (if it has been taken) reveals itself within
that period in oceurrence of the disease.  But our experience has further taught that
local infeetivity is not due to any inherent peculiarity (attaching, for example, to
the soil), but merely to the casual presence of plague-rats. So a “ contact™ is one
who has been more or less elosely 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 evidenee merely that he has at some time been a * contact ' himself within the
meaning of the definition, but it predicates nothing of the rest of the household.
Effective exposure Lo the infection (inoeulation) must necessarily be little more than
momentary ; so that no person who moved about up to the time of his attack can
be assumed to have veceived the infection either 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 infeetion was sometimes not the dwelling, but the workshop ;
and, on the other hand, that it was sometimes not the workshop, but precisely the
place of residence.  In short, the first hint that infection is somewhere to he
encountered usually consists in oceurrence of the disease; and this only furnishes
oceasion for inquiring where it was encountered. The search will naturally begin
with the patient’s immediate surroundings, but often these furnish no clue; 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 according te which those who
are found in contact with a plague patient shall be dealt with can be laid down, and
that the attempt to enforee such a rule will not only lead to injustice in a majori
of the eases submitted to it, but must unnecessarily embarrass the central heal
authority ; 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 ecase must be treated aceording to the known facts of the place or
places concerned, 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, it it be properly organised, it alone can have) possession of the
information on which a pradent juggm{'.nt can be based ; it is, additionally, the
most competent interpreter of the facts within its knowledge. The central {mﬂlﬂl
authority will be most wisely left absolutely free to take such measures to control
the epidemic as to it seem 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 inerease 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. It has now been said many times that the epidemic was not maintained
either by direct 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 arve 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 o disease of rats or not is of little immediate importance.

It
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It ean be communicated from rats to men, and from men to rats by snitable means—
the word “suitable™ in this connection meaning by inoculation,’” though as
regards rats only it includes also feeding on plague-rats. Those are the facts of
such communication experimentally ascertained; it is probable also, but not
ascertained, that the disease ean be communicated feom man to rat in other wavs—
namely, through the infective matters cast off from the diseased human body.
Indian records are not devoid of instances which suggest that this may occasion-
ally have been the true sequence of events in a few localitics; and therefore,
a_] ough they scarcely amount to proof, and although (it is believed) communiea-
tion of the disease to rats by such means has not been demonstrated to be an
experimental possibility, yet 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
efficacious.  Now, a central health authority, charged with the heavy responsibilities
which attach to management of an epidemie 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 he.  All of the sick should be removed at the
earliest possible moment to an isolation hospital strietly managed nnder immediate
direction of the eentral health authority ; but cases oceur 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 oceur render it not absolutely
necessary to remove the patient. In all such cases the central health authority
may leave him at home, but only on condition that he is nursed by nurses in its
employment and under direction (in all matters relating to prevention of spread of
the infection) of a member of its own medical staff. On the whole, though
extreme care is in every case necessary, greater care, if possible, would appear to
be requisite with houses connected to a seweraze svstem than with others.

Thus, for the present at all events, every actual case of plague must be
regarded 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 communieable from man to man both by direct and mediate channels,
although our epidemic was not maintained by such communication. rimary plague
preumonia is directly communieable to man; and further, whatever the form of

lague may be in which a ease of the disease begins, secondary plague pneumonia
15 liable to supervene. The patient’s expectorations then earry the bacillus, and
therefore are probably dangerous.  Additionally, the excreta, both solid and liquid,
gometimes (with unascertained frequeney) also carry the bacillus ; this happens at all
events when the minute hwemorrhages into the submucous coats escape into hollow
organs, and possibly under other circumstances ; while the discharge from bubonic
abscesses always carries the baeillus in profusion at first, and on very good authority
is said to continue to carry it in viable (thongh not necessarily in virulent) form for
many days. Lastly, in almost all septiceemic eases, and in many others of whatever
form when death impends, bacilli 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 insects (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
ocecasional eommunieation of the disease from the sick to others associated with them,
and largely for the sake of diminishing the risk of infection of rats from ecases in
lmmn.ngheings, and of rendering control of those risks more easy and certain, all
plague-cases in man must be isolated under immediate direction of the central health
autTmritj'; and in the vast majority of cases it will be not only expedient, but necessary,
to effect this by transfer to hospital. In view of the rare exceptions which will be
met with, the central health authority must be left absolutely free to decide what
shall be done in each case on its merits, and, again, its decizions must be accepted as
final, and must be unquestionable. The fears and faneies which preoceupy the mind
of the general public on such ocecasions, and the dicta of those among them who rely
for guidance on common sense, cause confusion, sap confidence, favour panic, and
pave the way for disaster.

International notifieation 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. 1t is not

customary to notify the presence of plague unless there is good reason to mlgslidm: it
epidemie
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epidemic.  But, wiich is of more importance, the notification regards exelusively
manifestation of the disease in man. This, we have learned, is a matter of sccondary
importance. It has been preceded by the epizodtie; and the real danger to the
importing country lies with Elngue-mls, not with plague-stricken men. Evidently
notification, as at present understood and practized, cannot much help in preventing
importation of plague.

Tt is hardly possible to conceive how a measure taken to prevent the risk of
importing plague-rats could be made dependent on nofification of disease among rats
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 destroyed—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 kill many rats on laden vessels; though at the best it must always
remain doubtful whether all have been killed, and a difficulty arises in connection
with damage to eargo. Experience has led us to rely on sulphur fumes.

Fnts will not venture where there is the least smell of aulphur dioxide, and they are easily killod
by respiring air which contains o maderate proportion of it Tie practical use which has been made of
these facts, is the following :— Small quantities of sulphur are burned on wpper decks, dee., being only enough
o taint thie air rather strongly ; this not meraly canses rats to retivs to the lower parts, but seoms sufficient
to provent them from returning even when the next stage of the process is in full swing., This consista in
elosing holds, bankers, &e., &o, by the nsual means, and in then burning sulphur in the estimated
portion of about 2 1l 1o every 1,000 cubic feet of unoecupied space.  The exposure should last not
thon =ix hours,  Thiz plan is effectual, though thore s neason to think it is not always completely so. It
is easily mannged, and the only ohjection to it is damagoe to some kindsof esrgo by taint of sulphurons neid,
1t bins nlready been mentioned that as many as 287 dead rats were gathered from n small steamer after
fumignding it in the abovementions] manner ; and ot Neweastle where vessels gonerally arrive in ballast
to losd coml, or else enreying oo modernte lond (say up (o 1,000 tans) of general cargo for t{& most. part cased,
tha numbser thos destroyed has variod from o few (oo “tubful”.  As amotter of fact, no serions complaint
of damage to carge hne boen made ; bot vessela from New Calelonia censed o bring eoffes dun'::ﬁ' Ol
timmanee of these precantions which, it was thoaght, woulidl be nnmerchantable after fumigation with sulphor.
The alternatives to sulphor appear o be formaldebyde and earbon dioxide, both of which wers gu
at an ecarly dote,  As to the former, its practical wse pequires more eareful management than available
fumigntors can be relied upon for 1 errors and omissions enn seldom be made good by o second o
for although shipownors submit willingly enough (o a detention of known daraiion, they expect the time to
be utilized in o businesslike way., Formaldehyde iz, moreover, expensive.  Carbon dioxide appears a more
promising agent, but it has serious driawhbacks,  In the Gest place it dees not favour collection of 1iving rats
in holds and lli.l;l.':k whiere alones Lhis it wonld tn all E'l'ﬂil.hﬂ.i.liﬁ-'j' colbset in sullicient ]Jnlljrurﬁﬂm to ki - and
if porceived by the mts it wonld be ensily evoaded by them,  As to disengaging it in the required quantity
and with the requisite promptitude, this conld enly be effected with cylinders of the compressed gas ; but
those who have used them are aware of the practical difficulties which are encountered.  The gas mlgfu. e
disengaged from chalk and muriatic acid; but it happens that the Department hos had some tieal
experienes of this method in connection with the killing of stray dogs by the police, and the result of the
experiments comlucted by the Government Analyst (Ae. W, M. Hamlet, F.LC, FAO8) preclhoded all
thamght of attempting to employ this plan on shipboard.  Ou the whole, cnr experience has aE:rn us that
snlphur dioxido is the only agent practically useful for the present purposs, notwithstanding some drow backs,

But we have learned more than this, which leaves the cargo difficulty (in
practice not important with us) untouched. It would be muech better not to have
rats on hoard ship, than to attempt to kill them oft on laden vessels ; and there is not
much difficulty in keeping them away. The method is to fumigate the vessels with
sulphur while empty, or nearly empty, 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 departure before loading, and at
the ultimate port touched on the voyage (when they usually have some cargo on
boaxd), few and often no rats are discovered after the next fumigation done on return
to the port of departure before commencing a fresh voyage. This statement applies
to steam-vessels of various tonnages up to about 4,000. The method has
practically carried out under intercolonial agreement, which requires that such
vessels shall produee a certificate of fumigation while empty at the port of departure,
and at the ultimate port of the voyage, without which they are not allowed to
communicate with the shore exeept after a prohibitory detention at quarantine.

‘ In conjunction with this precaution, which might well be adopted under an
international agreement, others, designed to prevent intercommunication between
shore and ship rats while lying at quays, should be adopted. These consist essentinlly
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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
providing watchmen.

_ Lastly, quays must be properly construeted—that is to say, they must
termmate in a solid sea-wall of masonry or concrete at a peint below low-water
mark, so that wharves built out always have water beneath them. The wharves at
Darling Harbour, which were the starting-point of the epidemie, are very old, and
everything which wharves should not be. They consist of staging earried out over
the forashores, the quay wall being sometimes barely within reach of high water, and
constructad either of scriously defective rubblework, or else of sheet-piling in bad
order and filled in behind with large stones. Boath afford ample harbour for rats,
which were found to exist there in great numbers, while the mudbanks which are
exposed at low tida and the piles which support the wharf-deckings collected and
retained the dead animals and heaps of organic wastes, which insufficient scavenging
and defective supervision caused to be thrown into the water. These faults will
now bhe 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 ean be done to impede entry of plague-rats by the means
dezeribed, 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 partinl
only, the entry of a single plague-rat to the rat community ashore is all that is
neeessary to originate an epizodtic of plague: and this is likely to occur, first, heeanse
all the deseribed precautions ean hardly be continuously taken ; secondly, because
information of the oceasion for taking them is usually received after the risk has
been run ; and, thivdly, because of the unavoidable uncertainty of their effect when
they have been taken. We passon, then, to consider what should be done to control
a E}mnnt epidemic, and what should be done ashore to render recurrence of it as
difficult as possible.

During an epidemie the only proceeding of much value is destruction of rats
and of their nests, burrows, amnd habitual haunts, and those others which are
caleulated to prevent access of surviving rats to proximity with human beings—in
other words, to expel them from oceupied premises, and to keep them outside. This
measure was given a first place in the precautions recommended to householders in
the pamphlet issued from the Department on Mareh 1st (Appendix H, p. 75), and, on
the whole, subsequent experience may be said to have established its usefulness. It is
true, no doubt, that several people were infected at wharves, and four others in the
course of seavenging infected areas (though whether within or outside dwellings does
not appear) but the great majority were infected on premises. On premises where
indigenous eases had occurred, moreover, the presence of freshly-deceased rats was
discovered quite often enough to support the general proposition that the danger of
contractine plague stood in relation to the presence of rats in dwellings or enclosed
premises. A general slaughter of rats would answer the purpose, if it could be
carricd out quickly, and with tolerable completeness; but that is practically
impossible.

Blanghter of rats was attempted by us, and doubtless should always be attempted. The follewing
R wera taken :—The City Council, within whose district the epidemic commonend nnd fell most heavily,
enrly instituted a special mtcatching staff, and ultimately reported that it had destroyed 38,600 ; the
business was then talen over by the Government. A considerable stall of rat-catchors was employed,
who worked according to indieations furnished by the Department, or else from observation ; a eapitation
fee of 2d., subsequently rised ns already described to 6d., was paid for the body of every rat brought in by
the public ; depdts at which rats were received, paid for and burned, were established at various points in
the suburbs ; municipal councils were gratutiously supplied with rat-poison for distribotion among their
ratepayers, and with a man to distribute it, and to exhort the people to lay it ; the Board of Water Supply
and Sewerage, fumigated the sewers with sulphur in a systematic way ; officers in charge of public
huildings were instrocted to take similar measures ; and mwany private firms, including owners of wharves
and steamships, as well as private hoascholders, dealt with their own property. There was delay in
commencing tho destruction of rats on a seale likely to be at all useful. 1t was only seriously atbempled
after the public attention had been aroused by a lust appeal made by the Department on April 9th, when
the 96th case had already oceurred. It is ditficult to estimate the effect on the rat population which was
produced.  The total recorded number of rats killed by the Government stal between April ﬁl‘.tltl:mi
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October 31st was, in the city, 56,136 ; in the suburbs, 13,572 ; total, 69,708, To this must be added the
number claimed to have been killed by the loeal authority for the city, namely, 38,600, making a reconded
grand total of 108,308, Private persons probably killed a considerable additional number; and magy
were killed by the scavenging stall in the course of its operations

Om April Spd the Water and Sewernge Board commenced fumigating the sewers. Within the ety
of Byduney, though many intercepting sewers have been constructed by the Board which are in all mﬂgma
in good onder, the greater part of the district is still served by very old and ill-constructed sewers ; and the
I..]umn.mn“mnﬁ ADE, i“ the case of about 20 E].'J{ID Ilﬂum (aEE ‘:if EEJ:HJQ. i'lnl'lml.mf, inl]‘ﬂll‘fl’.'l:‘t-, and
dangerous, Outside the city all sewers have boen constrocted by the Boanl ; these in themselves and in
their connections are what they should be.  In the fist place, then, the general statement may be made
that probably very few rats existed in the new sewers, but great numbers in the old ones.  While the new
sewers afford them no lodgement, the outfalls discharge cither into deep water or on well-tended filtration
arcas or sowage farms; while the old city sewers are too often nccessible from harbour foreshores.  The
method adopted was either to blow the fumes of sulphur into them, or to burn sulphur in trays
llﬁnt‘-ﬂt]. ]1|||:'|'||u]|_-::1:_ afil_ll‘wl,l.ﬂls !!H!_'p' WENs ﬂ“lh@".l “'il-]l wiLber o Wlﬁh d{il"ﬂ ““5 ‘H-d l‘ﬂl-ll- Thl m‘.
gul]nﬁml froan the |1-L||,p]'[,,i, T'q_‘i‘r_u.lllrllf iqgued 1.'!'3" the I.’H.mfdr canmot b Expw in pumbare Fmth T
sewers very few carcases were got; from the old sewers large numbers wore washed down (at all events
at ecommencement of these operations), and it is believed that many must have been kil which never
weore seen. As a matter of fact only between 300 and 400 were actually gathered by the workmen
employed, but, as just mentioned, this does not bear any definite relation to the numbers actually killed
and seen, though not eollected.  Tn the city an incidental and useful effect of the fumigation was to fix the
position of many faults in the old system, through which the fumes escaped so as to be strongly pereeived
within houses, and even in the open.

Employment of the organism used by Professor Locfller to destroy mice hud at an early date boen
recommended in letters to the daily papers for the destruetion of rats. The Department, however, had
investignted this matter at great length two vears earlier in relation to its proposed use for dﬂtm}iﬁ
flying-foxes (see Annual Report of the Board of Health for the year 1898), and had subsequently ex
the inquiry to aseertain its powers and usefulness for the destruction of rats both in the Inboratory and in
thes field,  The results showed that while the scattering of bait impregoated with broth celtures of
Loefler's &, Typhi Muwrivm often resulted in disappearance of mts from their old haunts, very fow sick
rats were ever seen and no dead bodies were ever found ; while in one leality unmistakable evidence was
got that the infection of a few animals was immedintely followed by retirement of the whele horde to some
neighbouring spot not far distant, where it lived in good health.

Cultures of Danyse’ organism, recommended by the discoverer for destruction of both rats and
miee, had been cabled for at beginning of the year, in consequence of an aceount of its spparent effects
which had been communicated to the President by a confiére in New Caledonia.  As soon as they arrived
{May 3rd) this organism also was examined in the laboratory and tested in the field, without any usefal
result being attained. At o later date Danysz' own account of the organism was published, from which it
appeared that the disease caused by it spread only to rats which fod on the bodies of rats killed by eating
the original bait, and that it was not alleged to eause o disease freely communicable in other ways, such as
secms to be requisite to its effectivencss in the desived direction.

Nevertheless, it is likely enough that an impression was I;rnduﬂﬁd 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 are persistently disturbed, and partly (only) for this reason the infected
rats spread beyond that area on which the epizodtie first appeared. This danger was
recognised by the publie, which desired that hefore attempts at destroying rats inan
infected district were made the locality 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 epidemic—at a time, at all events, when
alarm had rendered it possible to secure public approval for almost any proceeding,
however inconvenient, expensive, or oppressive it might be; and it is n mﬁ;
point this out beeause, even at the date when it might have been tried, it would no
longer have been useful.  Without discussing the question whether any fence which
eould be erected in a larze city would have the desired effect, the fact was that
hefore they were disturbed by efforts made o destroy them, infected rats had &
far beyond any such restricted area as could be fenced. This had happened in
accordance with the instinet which causes rats to desert places where disease attacks
them, or where poison is effectually laid for them. Case 7 (March 31‘-3, it has
been shown above, was infected where the patient was found, at a distance
miles from Darling Harbour ; while the oceurence of Case 15 showed that
rats had already invaded premises as far away from the shore line as York-street by
March 18th. Other instances could be mentioned ; but, in short, while it was
sufficiently diffieult to wateh the progress of the epidemic in man, it 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
sracticable, while the conclusion 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 direetions.
What
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What this is has already been mentioned. Importation of plague-rats may
be impeded if good fortune accompany care, but in the long run it cannot be
prevented. Rats ashore may be killed in large numbers, but it is hardly possible to
suppose that they mizht be exterminated ; besides, the epizottic will usually have
made considerable headway before the disease has been communicated to man, and,
therefore, before it has been noticed.  In the meantime, the rats will have scattered
widely, not in consequence of attempts to destroy them, but of their own motion,
and in aceordance with those habits which are commonly known to eause them to
leave any place where they find their companions dying. Under these apparently
hopeless eircumstances, examination of the facts of the late epidemie show that the
infection was practically always taken on premises. This was only learned from
eareful observation, record, and consideration of all the facts of the outbreak ; but,
having been pointed out, the deduetion from it is obvious. It is that the important
practical protection against epidemie plague eonsists in removal of all those eonditions
which favour the harbouragse, f{-.f:c}ing, and breeding of rats in the immediate
neighbourhood of occupied premises, and in exeluding rats from dwellings.

This mode of defenee is no sooner mentioned than it is seen to be practicable ;
and not merely so, but to be attainable by the steady and faithful execution of the
elementary details of municipal sanitation. The places in which rais live and breed
are the dark and intricate recesses which exist about ill-construeted or decaying
structures ; heaps of household refuse, which afford warmth, and in which they
burrow ; ill-made basements, cellars, and store-rooms, where defective flooring is
supported above the natural soil ; stables and dungheaps, The conditions which
attract and retain them are the presence or near neighbourhood of food; if (as
is usually the case) 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 butehers' shops, produce stores, grocers’ shops, public houses,
hotels, and kitchens; and are always to be seen at night in lanes and rights-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 structure which may even be such as in every other relation
arc unimportant ; at others through doors left open at night; but largely through
the more serious gaps which oeceur 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 organie refuse which too often are allowed by
loeal authorities to aceumulate in back yards and on waste land, and which furnish
food and cover for them. The conditions adverted to are often accompanied by
Fermanent infestation of premises with parasitical insects, among which fleas and
yugs arve of most importance in the present conneetion ; for dirt, deeay, 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 care of the publie
health—and which comprise, it should be remembered, all matters relating to
communal health ar disease, from the most abstruse down to the simplest item of
municipal scavenging—the dangers just indicated as conducive to epidemic plague
carry others with them which are of even greater importance. Darkness, dampness,
filth, and had construction of dwellings are causes of the prevalence of consumption
(for example) which annually kills more people than, it may he safely said, plague
ever will destroy here during the epidemics which may occur 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 cases of plague oceurred,
no doubt, on premises which conspicuously presented some or all of the faults just
mentioned ; but a larger proportion oceurred 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 neighbourhood of ancient and dangerous 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 occur under
good municipal management, even of the elementary processes of inspection, record,
and scavenging. The
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The epidemie, 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 negleet.
Negleet there had been, no doubt; but, exeept in the city of Sydney, where large
revenues and powers under special Acis 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 granted
power to strike a sanitary rate, from which the expenses of business-like supervision
and improvement of their distriets may be defrayed by them.

But funds are not all that is requisite. Knowledge and guidance arve also
necessary,  The Publie Health Aet provides for appointment of Medical Officers of
Health to distriets, and to groups of distriets. The Board ecarried out this instruetion
of the Legislature by combining the populous municipalities in the Metropolitan
and Hunter River Districts, and by appointing to each combined district a Medical
Officer of Health whose whole time should be devoted to his duties, the opinion
having been formed by it that such officers can act efficiently only when they have
no other interests. Thus the local authorities administering distriets which earry
rather more than a third of the total population, were furnished with competent
advisers on all matiers relating to the public health; for the officers referred to are
officers of the eombined loeal authorities, and arve not (as they are often taken to be)
officers of the central authority. But in the metropolitan distriet, the loeal authority
for the city of Sydney has power, under its Aet 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 cases just mentioned, namely, of being embarrassed by the cares of
private practice, and of being entirely under direction of the Coumeil. It is
neecessary that the sections of the Aet of Incorporation which granted this power
should be repealed, and that the city, like other metropolitan municipalitics, 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 eame 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 establishment of a public health service on the only basis
whicl renders sound progress possible. It is to be feared that its bearing has, so far,
hardly been generally appreciated.  And perhaps one reason is that, while providing
for the appointment of speeially-cdueated divectorial officers, the Act stopped there,
and made no provision cither for giving sanitary inspectors a similar security of
tenure, nor for making sure that they have had reasonable instruetion in their special
husiness before they are allowed to undertake it; nor did it eo-ordinate them with
the Medical Officer of Health, whose assistants and exeentants, under the local
authority, they are. This omission should now be reetified; probably no better
pan can be mentioned than that of paying half the salaries of sanitary inspectors in
populous distriets on eondition that they arve 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 certificate or voucher fm-{nis having been
throngh a course of instruction in the subjeets of which his cccupation requires
knowledge. There is no doubt that local anthorities would gladly aceept such an
arrangement, which would, besides, relieve them of some loeal difliculties in executing
the law which they now oceasionally 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
incursions of rats is at all likely to be effected until, by means of the organisation
sketched above, there is at least a possibility of steadily carrving out the regular
inspections, keeping the registers, and eansing the improvements which are required,

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

of
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of it, and special powers must be given to meet the newly recognised danger.
In the first place, premises which on inspection by the proper authority furnish
evidence of infestation with rats 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 Health Aet, Part VI. This would give
magistrates power to require the owner or oceupier to remove wooden floors (if any)
in basements and to substitute concrete, to repair walls and effectually stop holes,
to guard entrances with wire-netting, to cause doors to close thoroughly, to shield
the lower parts of doors with iron plates, to remove accumulations of useless lumber
from yards, and fo do all other things which might seem necessary in order to
prevent a recurrence of the nuisance. Secondly, power should be given to the Board
to order vessels lying at wharves and quays to moor with such precautions as are
best caleulated to prevent free interchange between ship and shore rats, the law at
present only permitting such regulations to be made under an Aet which applies to
public wharves alone. Thirdly, a general building Act not being 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 difficulty. Fourthly, the law relating to
management of epidemies of dangerous diseases should be so altered as to permit
medieal inspection or surveillance of suspected persons to be used as an alternative
to detention at quarantine—namely, so as to make it possible to order persons to live
at any address ghnﬂnu by them, and to present themselves for examination either
there or at prescribed times and places.  Fifthly, local authorities should be supreme
in all health matters not directly undertaken by the central health authorvity under
the Government; their ratepayers 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 notices, from whomsoever
emanating, should be given and enforced 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 been approved by vou,

It is clear that the beneficial effect of the foregoing provisions, if they were
already law, could not be speedily realised. But notwithstanding the singular
way in which plague is diffused, it much resembles all other epidemical diseases
in this: That there is no royal road to prevention, and that safety can 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 cities. The best internal defence against plague consists
in good construction of dwellings and in household and munieipal eleanliness,
together with the slighter special precautions mentioned 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 execution of it lies
with loeal authorities under the Public Health Act, and ean lie with no others.

I have the honor to be,
Sir,
Your obedient Servant, _
J. ASHBURTON THOMPSON.




50

APPENDIX A.

Bacteriological Report.

By Fraxg Tipsweln, M.B., Ch.M. (8yd.), D.P.HL. (Camb.), Principsl Assistant Medical Officer of the
Government, Mierobiologist to the Board of Health.

EYNOPEIS.

1. Initiation of obeervalions
o Boeillus fa bubonice,
{a) Morphological characters.
{b) Cultural o -
{5} Pathogenic chamoters.
4 Obsorvatbons on the Modoe of Infoction in Plague.
{a} Incculation.
{i.} SiEn[ﬁumge af injuries of the skin
o (11} Stgnificance of phlyctennles.
it In :
{2} Inhalation.

1. IsirraTion oF ORSERVATIONE.

The hacteriological observations wore initiated with sanious lymph obtained from the femoral gland
of the first ease of the series (A.P.), on January 20th, 1900, the thind day of illness, The immediate
minmﬁml examination gave every support to the suspicion of plague roused by the clinical aspects of
the case, but in view of the importance of the question at issoe, & final pronouncement wis deferred i
the completion of the cultural and inoculation tests. The positive results obtained in both of these
directions permitted the report of a definite dingnosis of plague on Junuary 23ed, 1900, and the decision
thus given received ample confirmation by subsequent observations

The next point of evidence was secured on February 14th, when, in response to an appeal by the
Department, evidenee was obtained of excessive mortality amongst rats at one of the wharves in an
important business section of the city. On the date mentioned seven rats, three dead and four livi
were forwarded for examination, and the microseopical, enltural, and inoculation tests clearly and decisively
demonstrated the existence of plague amongst the rats

On February 24th, femoral and inguinal buboes obtained after the death of the second case ina
human being (Case 2) were forwarded, and the series of tests again yielded positive results in all particulars.

From this date onwards throughout the epidemie, a period of four and a half months, practieally all
the time of the laboratory stafl, other than that oceupied in the ordinary routine of the laboratory, was taken
ap by plague work. The demands in this respect eomprised examination of specimens from cases in human
beings in which the clinical evidence mlmit.teanf dmth or the post-mertem appearances were indecisive, or
from hospital patients either for information with regard to some particular lesion or symptom, or as to their
freedom from  infection and safe discharge ; examination of rats and other animals taken dead or alive
at various of the city and suburbs ; and observations on the morphology, biology, and pa iei
of the bacilli isolated from these various sources.  The data obtained in these different ways, eollected
a]mhi’l'md, form the basis of the following descriptions of the more important aspects of the bacteriology
of plague.

2 Baoimivs Pesmis Bunowios —{ Figores 1-10.)
(a) Morphological Charactera,

In smear preparations of material from buboes or viscers the micro-organisms were usually present
in enormous numbers (v. Figs. 1, 8, 9, 10),  Asa general rule, the first glance revealed o field teeming with
baeilli, and it was :::I) seldom that any lengthy search was required for their detection. The individual
elements were isolated, save that here and there two short bacilli were commonly seen end to end in sueh
a position as to suggest recently-accomplished fission, whilst in prepamtions made from broth-cultures
there were sometimes short chains of four to ten bacilli (Fig. 4 In cortain specimens, especinlly those
obtained from cases in which the severity of the illness was mild, or in which the scute stage had
the bacilli nppeared to be enclosed within lencos

Hangingdrop prepavations usually showed Brownian motion, Here and there an individual
element was seen to be vigorously wriggling, but no movement of translation was ever observed. No
essential differences in this respect were noted between specimens taken direct from infected tissues, from
young or old cultures, from liquid or solid media, or whether examined at the room temperature, or ab
37 degrees C. in the Nuttall incubator. It may here be mentioned that staining methods failed to reveal
the spiral flagellum deseribed by Gordon, but it is possible that the fow wriggling bacilli which may have
possessed one might eseape detection,

The lfplir:ation of Widal's method was unsuccessful with specimens taken during the early stages of
illness, and blood from convaleseents, whilst producing imperfeet agglutination in one or two instances, was
neither constant nor complete in ita effect.

The baeilli stained readily with erdinary aqueous solutions of fuchsine, gentian violet, or mothylene
blue, They did not retain the colour when treated by Gram's method.

In stained preparntions the micro-orgunisms wsually had the appearanee of a short straight bacillos,
but, as & rule, there was considerable vorintion in the forms ted by the different elements in the
same preparation (Figs. 1, 8, ). In what may be regarded as the mature form, the outline was either that
of a typical bacillus, the sides being parallel for the greater part of their length (Fig. 1), or it was whetstone

or
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or boat-shaped, the sides being convex outwards (Figs. 6, 10). Interspersed amongst these wors rounded,
oval, or dumbrbell shaped clements resembling microocei or diplococei (Figs, 1, 6, 8).  The greatest mixtaro
of forms was obsoe in smenr prepamtions from infected tissaes, but there was always & predominanco of
those above referred to as mature. In young cultures (3448 hours) the elements were zometimes very
minute, and rounded or oval in ontline (Fig, 2); but the Iater growth was vsually made up entirely of
bacillary forms. As a general rule, the ends wers smoothly rounded off, but in ecrtain preparations were
more abrapt, and even irregular.

An oconsional element was surronnded by a hale, which could not be demonstrated as a capsule by
staining. This appearance was noted only in specimens laken directly from infeeted tissues. The
* gtickiness " of many agar-cultures was suggestive of some glutinows envelope or matrix, but nothing of
the kind was to be seen in preparations from eultures, even when mounted without previeus suspension of
water, Spores were not detected,

The avernge of & number of measurements gave the bacillary forms a lengthof 18 g, with a varintion
botweon 16 g and 24 p.  Rarely longer forms were seen,  The breadth averaged 8 g, and showed little
variation, this feature being much more eonstant than the length.

In cultures (24-36 hours) the mpidly-multiplving bacilli were sometimes smaller, but after
the second or third day they attained the dimensions given above, The rounded forms had a dismeter
varying between -f and 10 p.

The appearance of the unstained specimen indicated aggregation of the protoplasm at the ends of
the rads,  The desper colouration of the poles after staining would thus appear to be nocounted for by the
structure of living bacilli, and not to result from any plasmolvtic effect of the processea of dryving and staining,
But whilst it may be said that the majority of the sporimens contained bacilli showing bipolar staining,
this feature was far from being a constant character of individual elements.  In some specimens it was
exhibited by practically every bneillus (Figs. 6, 8 10 ; in others o few clements showing it were only found
after some search ; in others, again, it was no more than suggested, whilst cccasionally it was not at all
evident. In general, bipolar staining was much more distinet in bacilli obtained directly from infected
tigsues than in those from cultures.  The degree of colouration varied. There was rarely only & compara-
tively thin band at the with the rest of the bacillus clear ; more froquently ul::i.r a smnll elear space in
the middle of the rod, which was etherwise deeply tinted throughout ; but most usually the baeilli presented
some intermediate condition.

As mentioned below, cultivation upon dry or salted ngar readily produced erops of “involution
forms " (Fig. 3). In undergoing this process some elements beeame greatly enlarged, reaching a length of
G or 6 pand & breadth of 1, but without Joss of the shape and staining properties of the orviginal
bacillus. They thos represented, =0 to speak, giant plague bacilli. But other elements became laterally
distended as well as enlarged, forming Iarge sansageshaped, pear-shaped, spindleshaped, oval, biseuit-like,
gireular or irregular bodies, staining with o pale uniform colour, and having no resemblance to the bacilli
from which they were derived. Many of these metamorphosed baeilli contained clear round spaces
{vacuoles), and if these happened to be at the edge the appearance produced was as if a bite had been
taken out of them. The more charmeteristic involution forms have not been met with in the tissues, but
the smaller cireular bodies, sometimes found in considerable numbers, may, perhaps, represent them.  The
priduction of one or other of the forms above mentioned did not appear to depend upon nnﬁ particalar
rule. The bimarre shapes were only found in young cultores ; s the growth beenme older, Ehn elements
assumed rounded outlines, but sometimes only the latter were present from the first.  The ultimate change
appeared to be disintegration.

() Cultreral Charaoters.

The initial cultures with material from infected tissues were useally obtained by inoculation of
nutrient sgar, coagulated serum, or beef bouillon. Subcultures were grown on other ordinary modia
(gelatine, milk, potato, &e.)

On agar tubes, inoeunlated with material from buboes or viscera, and incubated at 37° C,
the first noticeable growth usnally appeared in 36 to 48 hours, in the form of minute bright specks, very
slightly raised above the surface of the medium.  TIn the course of & day or two, the colonics became small
colourless hemispheres, mnging from 5 to 1 millimetre in diameter, then having the appearance of tiny
drops of dew. Many eolonies never developed beyond this stage ; others extended to more or less cireular
patches having a diameter of 2 or & millimetres.  When so extending, the slightly raised patch h.'il.'amﬂ
flat on the surfnce, and acquired a elondy opacity, the edges remaining thin and colourless,  The cloudiness
was also developed when a number of colonies became econfluent. rely it was present from the first
appearance of the colonies. A degree of opacity beyond cloudiness was not seen in growths upon agar.
The maximum amount of development appeared to be reached during two weeks ineubation ; after that
time no obvious extension of the growths was observed,  When the mediom was moist the colonies were

E to fuse into an expansion of irregular contour.  Individual eolenies were sometimes diffienlt to pick up,
:]:Epping ahout over the surface of the medinm when touched by the needle.  The confluent growths were
often tenacious and sticky, pulling out into strings.  In many instances smaller colourless and large clondy
colonies grew up side by side. The bacilli appeared to be morphologically the same in both, and although
no olservations wers miude as to their relative pathogenicity, probably correspond to the two varieties
mentioned by Yersin, In subculture the growth appeared earlier than in the original (2448 hours), and
developed as a confluent streak, raised and cloudy along the middle, but with thin, colourless, iridescent
borders often having a fine corrugated appearance.  The extreme border was wavy, Sometimes a row of
isolated colonies formed along both sides of the streak.  The breadth of the streak rarely exceeded 2 or 3
millimetres, at the lower end, where there was often an expansion & or 8 millimetres wide. By
rubbing or ing out & streak, a thin, slightly-clondy growth was obtained, which gave a ground-glass
appearance when looked looked at through the thickness of the agar. With age the growth became more
transparent, and often developed & mother-of-pearl iridescenee.

Anacrobic cultures gave mmmwtm. On agar at the room temperature, the growth was much
slower, being seldom distinet in less € five or gix days from the time of incubation, and reaching its
maximum devel t in about three weeks, The appearances wers very much the same, bat the ultimate
mtotgmm than in cultures developing in the incubator. On perfectly dry or salted agar the
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growth developed in very much the same way as on ordinary agar, resulting in a few days in the produetion
of the involution forms already deseribed.  The addition afjgl roerine or glueoss was not found to have any
ndvantage over the simple medium.  No redness was I:h):lumf on slightly alkaline litmus agar, whilst the
culture itself often acquired n pale-blue colour from the litmues.

On nutrient (17 per cont.) gelatine, at the room tempoerature the growth appeared in 3-4 days, and
resched its maximum development in the course of the succesding fortnight. In gelatine tubes, kopt in
the warmer atmosphere of the incubating room (16-20° C.), the ecolonies sometimes appearcd in
24-36 hours. The general appearance of the surface culture was similar to that upon agar, but often had
a white colour, In stabeultures the growth appesred ficst in the form of a row of closely-placed, fine
granules, which later beeame more or less conflucnt, and 4||:I|-mnﬂl as n well-marked whitish streak. Thers
was a slowly-growing white expansion on the surface.  No liquefaction of the gelatine occurred.

Om erdinary serom tubes, inoculated with material from boboes or viscers, and incubated at 37°
C., growth usually appeared in 36 to 48 hours after inoculation in the form of small, rounded, cloudy
colonics. In their development the colonies reached n diameter of 2 or 3 millimetres, and acquired a
ereamy colour.  In general, the growth was mors opague and more abundant on serum than on agar,
Oceastonnlly the serum appeared to be depressed in the neighbourhood of the growth, but there was never
any observable liquefaction.  Tn subenlture the growth on serum was often visible in 24 hours.

In ordinary beef-bouillon tubes, incubated at 37° ., the growth was usually visible on the
second day after incubation.  Asa general rule, it appeared in the form of fine erumb-like spicules attached
to the sides, with maore or less deposit at the bottom of the tube, the broth remaining clear and transparent.
In other enses o moderate uniform turbidity was produced.  No change of eolour was observed in neutral
litmus agnr. No reaction for nitrites nor for indol was obtained, exespt in a few instances of growths several
wieeks old, in which, however, the culture appeared to be pure bacilli pestis.  Growth in bouillon Hasks
containing oil resulted in the production of o film, scanty crops of stalactites, and a copious deposit.  The
number of stalactites present at any one time never exceeded six or eight ; they were very fragile, and
wore noticed to become detached from the film and sink to the bottom of the flask with o worm-like motion.
The paucity of growth of stalactites is probably attributable to the fact that the laboratory is subject to a
sonsiderable amount of vibration, sometimes marked encugh to be distinetly felt, and always such as to
prevent micro-photographic work in the daytime. The use of the pepto-gelatine medium of Yersin did not
give results obwviously better than those obtained with ordinary bouillon,

In milk the growth was much less abundant than in bonillen, and development was effected without
change in the appearance of the mediom.

On ordinary potato, and aleo on alkalinised g::ltﬂ, a seanty ercamy growth, limited to the lower
end of the line of incculation, developed on only a of the many tubes inoculated.

(&) Patkogenic Characters.

The reports of numerous investigators indicate that plague not only affects man, but is liable to
attack severnl different = of lower animals, Rats, mice, pigs, monkeys, cats, marmots, i
snd pigeons are mentioned as having acquired the disease in o notural way, whilst guinea-pigs and rabbits
are the most important items of a long list of animals susceptible of infection by artifivial means. In Sydney
plague has been found in speeimens from homan beings, vats, mice, and cats forwarded for examination, and
in the laboratory experimental observations have been made upon rats, mice, cats, and guinea-pigs.

The specimens from human sehjects of plagne comprised materials from buboes, carbuneles, blood,
sputum, urine, freces, and from the viscern in post-morfem coses,

The material was obtained sometimes at the initial examination by means of a sterilised syringe ;
and sometimes from paticnts in the hospital by the same procedure, or after incision when the gland had
suppurated. In o few instances sloughs from buboes were exnmined.  The resalts of the examinations as
regards the detection of plague bacilli are shown by the follewing statement :—
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1t will be seen that plague bacilli were fortheoming in 50 per cent. of the specimens ; that material
taken during the first week yiclded uniformly positive results, that bacilli wers I:l.l.lm'i'l!!lb]ﬂ up to the
thirty-second
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thirtysecond day of illness; but that at later stages, up to the ninety-fourth day, the results were
aniformly negative. 1t may be added that pus from suppueating buboes nearly always pave negative
results as regards plague bacilli ; it was generally storile, but sometimes contained micrococi.

Materinl from caurbuneles was examined in three cases, and all gave positive results,

Materinl from phlyetenules was examined on two occasions, with a positive result in one case,

Blood was taken during life from thirty-two patients either from the finger or from the lobe of the
ear. The results wore positive in four cases, all of which ended fatally within twenty-four hours after the
examination. The negative results were obtained with specimens taken at periods ranging from the second
to the seventeenth day of illness,

The sputum was examined in five cases having clinical indications of pneumonia, perhaps primary in
one, and secondary in four cases.  Plague bacilli were detected in sputum from the possibly primary case,
in which they were extremely numerous and practically pure, and in two of the secondary eases in which
they were mixed with various other miero-organism.

The urine from twenty-nine patients was received into sterilised bottles, conveyed to the lnbormtory,
centrifugalised, and the sediment examined. Micro-organisms morphologically resembling bacilli pestis
warne observed in ten of the ’r.weﬂ?-ninl.‘: specimens, but in 0o instanes were they obtained by cultivation or
the ineculation of guinea-pige.  In this connection it may be mentioned that no growth was observed in
tubes of human wrine inoculsted from coltures, although other medin (agar, serum, &e.) inoealated with
the same material, at the same time, showed abundant development. The resultsa were equally negative
whether the urine used was sterilisod by heat or by passage through the Pastenr-Chamberland filter ;
and whether left acid or peutralised.  As well as the visible evidence, the results were tested by sub-
cultivations froan the urine tubes on agar or sernm, which always remnined storile.  But on two occasions
growths were obtained from the (alkeline) urine of guinea-pigs dead after ineculation with plague banilli.

The fwces were examined in twenty cases, microscopically and by plate cultivation, but plague bacilli
wore neither isolated nor seen,

Plague bacilli have been dloteeted in gpecimens from various lymphatic glinds, spleen, liver, lungs,
and blood taken ot post-mortem examinations on fatal cases, These spocimens were submitted for
exnmination as a matter of dingnosis, so that the results are not representative of the intra-corporeal
distribution of the bacilli,

The rats forwarded for examination from various parts of the eity and soburbs numbered 167,
The general results are stated in the following table . —

Coedltion. He ‘ Sick, Purd, | Djored | Rt | CBSER
AT ee s s d s i 50 10 3 4 | 46
Demd...covrennsiserrsmesnnen| 11T an &2 19 1 45
| PR Sit]
Totals .occeuiivinid] 167 | in n .4 3 ‘ 92
|

Tt will be scen that of the 167 rats, plague bacilli were detected in twenty-three, equal to about 12
per cent.  In fifty instances the rats were alive, and 117 were dead.  Of the fifty live mts, ten were sick
and three injurcug They were all killed and examined, with the result that plague bacilli were detected in
four, all of which were sick on receipt.  Of the 117 dead rats, thirty wers too putrid for reliable examination,
and twenty-two had injuries of such severity and character as to account for their deaths.  Plague bacilli
wene detected in nineteen of the remeining sixty-five rats

The pathological appearance presented by the tissues of naturally infeeted rats (Fig. 15 and 16) was
briefly as follows :—There was usually general congestion, edema, occasional exeess of fluid in the serous
eavities, and minute hemorrhages under the skin and into various viseera, Enlargement of the lymphatic
glands was 8 common, but not a constant feature, and when present was wsually exhibited 1 several
different situations—femornl, inguinal, brachial, lumbar, On two occasions cervieal glands and on
one oecasion a mesenterie gland were found swollen to the size of a pea, but in all three there was great
enlargement of glinds elsewhere. The swollen glands were not generally discoloured, and though there
were sometimes small hemorrhages under the capsule, the perindenitic swelling and hemaorrhage character-
istic of n bubo were never observed.  Generally, but not always, the lungs showed patehy preumonia, and
oceasionally a fow haemorrhages, The liver was usunlly enlarged, sometimes to as much as two or thres
times its normal bulk (Fig. 15), was of a lighter colour than normal, and on a few oceasions was mattled
with small white points. The spleen was usually swollen (Fig. 13 and 16), in some specimens it was 2
inches long and correspondingly thickened, but occasionally it was not in exeess of the normal limits. The
suprarenal bodies were frequently of o dark eolour, and in a few instances there were small hemorrhages
under the capsule of the kidney.” No definite lesions of the gastro-intestinal tract were noted.  With the
exception of petechial hamorrhages under the parietal pleura and peritoneum, the remaining parts of the
budy presented no pathological lﬂpemﬁm meriting spooinl mention.

Preparations, cultures, an inceulations with material from the different viscern indieated that the
mm bacilli were generally distributed throughout the bodies of the rats, but they were not always

ted in the blood, nor in the lungs.

Experimental inoeulation of rats was invariably successful ; the animals dying after three to four
duys. The resulting lesions resembled these after natural infeetion, except that a bubo was produced in
the glands eorresponding to the site of inoculation.

The mice taken in different parts of the city and suburbs and forwarded for examination numbered
wix, and pln.ﬁlns becilli were deteeted in two of them. The pathological lesions were similar to these
observed in the rat, but the small sizo of the organs prevented accurate observations of the finer changes.
Experimental inoculation was performed on cight mice. It proved fatal in five, the deaths occurning in
two and a half, two and a half, two and a half, three, four and a balf days respectively. A h}loh“ was
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formed in all cases, The mice surviving after incculation were observed to be wrj'ﬂﬂlﬂiui-, and ato
sparingly between the third and sixth days after injection, but after that rapidly recovered, and beeame
quite lively in the course of the second week.  In all three instances the material used, culture or infected
organs, killed guinen-pigs inoculated at the smne time.  In & series of three mice, the first inoculated l'l'_lth
material from a bubo in n human patient, and the others with material from the spleen of the preceding
mouse of the series, the animals died in two and a balf, theee, and four and o half doys ively,

Five cats were forwarded, all living, but two were sick.  They were killed with chloroform. In
the three apparently healthy eats no abnormalities were found on post-mortem examination. One of the
sick cata hmn angry-looking, discharging uleer ab the right angle of mouth, with inflanmation of the
adjacent mucous membrane extonding back as far as the pillars of the fauecs. The autopsy revealed
genoral congestion of the tissues, but no edems, nor hemorrhages.  The lymphatic plands were not
enlarged,  Pnoumonie consolidation of lower part of right lung; other thoracie viscera normal.  Spleen
slightly swollen and showing numerous grey nodules ; liver enlarged and motiled, section had a vague
nutmeg appearance, small intesting congested, stomach and large intestine unaffected. Other visoorn
presented no departure from normal, except as regands congestion.  Smear preparations from the uleer
showed o varicty of microorganiams, but none resembling bacilli pestis ; those from the spleen conbained
o minute hacillus, whilst blood, lung, liver, sl mesentorie gland were negative.  The colture tubes
remained sterile, excopt those inoculated from the uleer, which gave mixed growthe A guinea-pig inocu.
lnded with a portion of the spleen remained unnffected. There was thus no evidence that this animal
siffered from plague.  The second sick cat was El;n.cticali}' moribund on receipt.  There was a
suhpectoral swelling on ihe left side, near the axilla, about 2 inches in diameter. This was found to bave
a nucheus of thin pus, surrounded by edema. but no hemorthage, and involved all structures down to the
ribe.  In the internnl organs there wes genoml congestion, slight ademe, but no gencral hiem
The plenrs sdjacent to the pectoral abscess was intensely inflamed,  Both lungs showed numerons bro
preumonic areas generally aboat the size of peas, witﬁ ]mlmrrhng;]i’lc exudation, and sometimes necrotic
central points.  The bronchial glands were not visibly abnormal.  ‘The spleen was very dark in colour, but
not obvisusly altered in other respects, No speeinl lesions were detected in other parts of tho :
Smear preparations from the subpectoral pus and edems contained innumerable plague bacilli (Fig. 9) ;
and preparations from the pneomonic areas were also positive ; but liver, spleen, and hlood woere examined
with negative results. Cuoltores from the subpectoral edema gave abundant growths, which at u-u!:nuqunnl:
dlates produced fatal plague on incealation into six guinea-pigs and twe rats.  No differences were obsorved
ns regands morphological, eultural, and pathogenie charmeters between the bacilli obtained from the cat and
those derived from man or other animals

A healthy eat waz experimentally inoculated in the thigh with an emulsion of sorum-culture in
distilled water, Loeal swelling appeared in two days, with some apparent malaise. The animal was
definitely ill ou the Bfth day, grew steadily worse during the sixth day, was comatose on the evening of the
soventh day, and wos found dead on the morning of the cighth doy after incculation. Post-nortem
exnmination revealed hemorehagic exudation at the site of inoculation extending upwards to the femoral
rigion, where a bubo existed.  The corresponding inguinal and, to a less extent, the lumbar glands wers
eongested and enlarged.  There were no enla glands elsewhere,  Boyond congestion and slight enlarge-
ment of the liver and spleen the organs showed no obvious departure from the normnl.  Smear it
from the leeal exudation, femoral, inguinal, and lumbar glands showed innumemble baeilli, and
though less numerons, bacilli were also plentiful in the spleen and liver.  The lungs and mave ive
results.  Cultures gave vigorous growths

Cluinea-pigs inoeulated in the laboratery seeally died within four to five daye, The exact times
ranged from two to ten days, but was mecly longer than six days. No definite difforenees wers obtained
in this respect as regands the effect of material from different sources.  The inoculations were generally
izl e into thie inner side of the knee. The;im!.-mr:lﬂm examinations (Figs, 11, 12, and 13) sometimes revealed
heemorrhagic swelling at the site of incculation, extending up the leg, but generally there was no such local
reaction. In every case there was swelling of the corresponding ferornl glands, and nsually also perindenitio
exudation and hemorrhage, The related inguinal were froquently, and the lumber glands sometimes,
awollen, and ocensionnlly showed perindenitic homorrhage {FLE' 13).  In some instances other glands wers
were invelved, ep, the deep abdominal, beachial, and cervical groups, and might even show petechial
hamorrhage, but never the appearances observed at the primacy by The mesenterie glands were al
free from visible alteration.  The tissues were gonerally congested, dusky, edematous, and very
there were petechinl hamorrhages under the skin, serons membranes, as well as in the viscera, The lungs
were rarely normal ; usanlly they showed degrees of alteration varying from limited areas of congestion
to inflammation of the greater part on both sides (Fig. 11), and petechinl hemorrhages were comm
observed in them.  Tn some cases they were studded with miliary points (Fig. 12).  The pericardium
heart rarely showed any changes beyond congestion, and sometines homorrhages,  The liver was usually
enlarged, sometimes to twice its normnl size (Fig. 11). The sarface often showed discolonred areas, fine
mottling of white points or numerous small hemorrhages.  The spleen was almost invariably enlarged to
two or three times {is normal size (Figs. 11 and 12}, cceasionally it was much lneger.  The surface was
usually marked by o variable number of white spots (Fige 11 and 12), i rly distributed, and some-
times very numerons.  The general colowr was much darker than normal, either uniformly or in patches,
The edges were thick and rounded. The kidneys were sometimes larger than normal, a5 a rule pals and
marked by hemorrhages (Fig. 15).  The suprarenal bodies were generally swollen and congested, and
sometimes of a deep red colour (Fig, 13).  The stomach and intestines were usuelly unaltered in
but oeeasionally the small intestine was congested.  No definite changes were obsorved in the urinary organs,

The bacteriological examinations showed that oecasionally the plague bacilli were limited
to the site of inoculation and bube, but that usually they were present in all gu-ta. of the mt E wers
often very abundant in the bubo, in other lymphatie glands, in the spleen, and in the liver. were not
always diseoverable in the blood of the heart, even when numerons in the viscera,  On two occasions they
they were recovered from the urine, but were not found in the bile. Microorganisms, morpho y
resembling plague bacilli, were detected in the nasa] mucus on three occasions, in all of which there was
marked pueumonia,
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As opportunity offered, experimental ohaervations were made with the object of instituting compari-
sons with the reports of other investigators on certain epidemiologienl aspects of the bacteriology of plague.
The work in this respect hid to do with various assertions as to the manner in which plague is acquired, and
more especinlly with regand to inoculation, ingestion, and inhalation. The results here h']mﬂu:i represent
the first fruits of a plan of investigation not vet completed in detail,

(a) Feoculation.

The experiments deseribed in the foregoing section afford abundant testimony of the susceptibility
of various animals to plague bacilli inoculated under the skin, and are in accord with the reports of
authoritics. It is generally believed that inoculation at some point on the external surface of the body is
also the principal mode of infection in man. The significance attachid to the occurrence of o bubo is that
the inoculation took place through the skin of the region from which lymph is collected to pass through the
affeeted gland,  The validity of this inference is vouched for by both clinical and experimental evidence,
It has occasionally happened that medieal men engaged in investigations on plague have become accident-
ally inoeulated in some particular place, and the resulting bubo has always developed in the glands asso-
cinted with the part known to be the site of inoculation. Thus Dr. Sticker, a member of the German
Commission sent to India to study the plague, received a serateh on the hand whilst performing an antopsy
on a plague subject.  This small wound was followed by enlargement and tenderness of the glands in the
corresponding axilla. A similar sequence of events occurred in the cases of Drs. Aoyama and Ishigami, of
the Japanese Commission, who were infected in the same way during their work at Hong Kong.  Experi-
mental inoculation of animals always results in & bubo affecting the nearest-related group of lymphatic
Elnmh In the observations made in this laboratory, inoculation in the thigh was followed by a femoral

b, and inceulation in the foredeg by an axillary bube, Henee when a iuh-n is present the entey of
infection oscurred in the corresponding port of the body, and observers have very generally endeavoursd
to find indieations of it in the patients coming under their notice.  As a matter of fact, any such evidence
of the exact site of infection is rarely fortheoming. In the great majority of cases searches for such prove
futile ; no lesions are to be discovercd. They had either disappeared by the time the examination was
made, or had never existed. This has also been our expericnee in human beings ; and in most of the
inoculations on lower animals performed in the laboratory there was no loeal reaction at the actual point
at which the bacilli were injected, all traces of the tiny wounds made being obliterated in the course of a
day or two, But in many instances seratches, abrasions, or wounds of the skin hove been credited with
affording the means of ingress ; whilst Simond and some other observers have described the occasional

of = special local lesion, & phlyetenule, as indieative of the point of entry. Observations on both
ve been made in this laboratory.

(i) The Significance of Wounds of the Skin.

Tn a few of our eases in human beings scratehes or abrasions were found which might have suflieed
to admit the infection, but in all ewses, when discharges or scrapings from them were examined, no plague
bacilli were detectesd. The contamination of such wounds with plague microbes involves contact with a

& subject or with some infected inanimate material, The acquisition of plague by direct contagion

been asserted in a fow instances, but the conditions under 1-15;3. it is said to have sccorred have nover

been such as to plaes the matter beyond question,  On the other hand, there is abundant evidence that

oven elose association with the plaguestricken, as in hospitals and in most households, does not involve

infection. Experimental verifieation of this fact has also been obtained by many investigators, and was
thi: suteome of the following observations made upon the point in this laboratory :—

1. A healthy mouse was placed in the same jar with another mouse inoculated with material from a
bubo. They remained in association during two and a half days, when the incculated mouse
died, and on post-mortem examination was found to he Iy infected with |:Iu.§uu. The:
ather mouse remained perfectly healthy for a period of three weeks, and on being then killed
was found to be free from disease,

2. A healthy rat was placed in the same cage with a rat inoculated from a culture.  They remained in
associntion during three days, when the inoculated rat died, and was found to be generally
infected with plague. The other rat remained perfectly healthy for a fortmight, when it was
inoculated from a culture of plague baeilli. Tt died of plague in three days.

Tt will be seen that in both instances animals intimately assoviated with others fatally sick with
plague eseaped infection, although in one case at least there was no insusceptibility to the disense.

In connection with this aspect of the question some experiments may be mentioned, which were
dosigned to investigate the liability of infection being derived from the surroundings of the sick. O one
ocension o mouse, on another n guinen-pig, and on six ocensions rats were placed in the uncleaned jars in
which animals had died of e In noinstance did the animal so exposed hecome infected, although
the conditions may e mgnr(rml as eminently favourable for mediate contagion. The failure to acquire
the diseass was not due to insusceptibility, for most of the animals subsequently sueeumbed to inoeulation
with plﬁxulﬁm or infected organs.

experiments upon the acquisition of plague from inanimate objects raises the queation of the
ox | existence of bacillus pestis.  The many experiments which have been performed to ascer-
tain the behaviour of the bacilli under conditions as nearly as possible similar to those in Nature are in
general accord in the conclusion that bacillus pestis is not capable of prolonged saprophytic life.  As the
possibility of the contamination of wounds is most likely to oceur from clothing, or from dirt, some experi-
ments on the viability of plague bacilli in such materials were made in this Inboratory. The series of
experiments is not yet complete, the articles hitherto used comprising only (a) silk and (b) garden soil.

{5.) Small pieces of cld soft silk, 1 centimetre square, were aced in a glass double dish, sterilised,
allowed to cool, and then scaked in a bouillon-culture.  Tn the first series the excess was removed and the
squares placed in the incubator at 37° for about twenty-four hours. They were then removed and ut the
room temperature; pieces being taken at intervals of & few days, and inoculated into bouillon tubes. Growths

were obtained up to, but not after, the fourteenth day from the date of infection. In a second -ul:r'tﬂt.ha
BOjOUTE
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sojourn in the incubator was omitted, but otherwise the observations were made exactly as before.  Again,
no growth was obtained in bouillon receiving the squares of silk after the lapse of more than fourteen days
from the date of infection.  Thus the bacilli on the silk retained their vitality for about a fortnight only.

(b} In the other experiments baccilli were inoculated from an agar-culture into storilised garden
mould,  Tn some cases the dry enlture was mixed with the dry mould, in others the culture was made into
an emulsion with sterilised distilled water, and this added in a quantity sueh as to render the soil merely
moist. Samples removed from the dry tubes after six and thirteen days gave no growths in bouillon, Samples
removed from the moist tubes continued to give growtha up to the twonty-first day.  After this the soil
become drier and the subeultures showed no growtha,

The two kinds of observations just deseribed are not in themselves adequate proof of brief survival
of plague bacilli in natural materinle.  But faken in conjunction with the results of other investi taors,
they suggest that the assumption of the derivation of infection from inanimate objects through wounds and
abrasions can only be regarded as valid when the contact has clearly been with quite rocently-infected
articles.

{ii} The Significance of Phlyetenules.

The sccond kind of loeal lesion, the phiyetenule, found in plague patients, is ascribed by Simond to
inoculation of plagne bacilli by fleas—a conclusion at which he arrived as the result of 2 series of intercsting
ohaervations w%i-:h may here be briefly summarised.  As the outcome of close inquiry into the circwm-
stances attendant upon the well-known liability to plague infeetion as o consequence of handling rats dead
of the disease, Simond states that o plague rat s dengerons or not, in sccordanee with the time that has
elapsed sinee it died.  If handled soon after denth, plague moy follow ; but if not touched for some hours,
it may then be handled without risk, It was, says Simond, just as if the infection completely evapornted
within a few hours after death. e also states that perfectly healthy rats harbour very few flems, and
are very expert in removing them ; but as they become sick they neglect their toilet, and fleas beeome
more amd more abundant upon them, so that they sometimes swarm upon moribund rats,  After death, on
cossation of the circulation, and as the body becomes cold, the flens leave it and seel another host,

By nssociating the ¥ evaporation ™ of the infection with the doparture of the fleas, S8imond inferred
that these parasites were impliented in the teansport of the infection. This inference was further
supported by clinieal observations of two kinds, viz, the site of the bubo, and the existence of a
philyetenule.  Simond noticed that persons becoming plaguestricken after hardling a dead rat did
not necessarily develop their bubo in the axills.  As often ns not in such cases the bubo waz femoral,
Henes the infection was not doe to direet contact with the rat, bet to some associnted cireumstance, such
s invasion by fleas from the rat. It is obvious that such fleas might inflict a bite and inceulnts the
bacilli not on the hand or the arm, but on the leg or trank, and thus produce a bubo elsewhers than in the
axilla, He also observed that cccasionally a small papule or vesicle—phlyctenule—wns present on the
aren corresponding to the bubo ; and more especially on o part where the skin was thin, ., the dorsum of
the foot.  The occurrence of such a phlyctenule is vouched for by several other investigators, though not
all concar in Simond's interpretation of it. This local lesion is not always apparent, and, in fact, in the
majority of cases it is not to be found ; but this frequent absence, Simonds eontends, is due to the fact
that it would only be produced when the inoculsted bacilli were of comparatively mild virulence or in
small quantity. Under such conditions there would ensue positive chemiotaxis, local leucocytosis and
reaction ; whereas, if the bacilli were very vieulent, the chemiotaxis would bo negative, and no such local
reaction oecur.  Following wp these observations, SBimond suceeeded in :Iubcciit;g Plague baeilli in some of
the phlyctenules and in fleas from plague rats, and with the latter he prod Plague by incoulation of
animale  He therefore concluded that if the eas from the dead plague rat renels another rat or a human
being, they may inoculate the bacilli they aequired by ingesting the blood of their former host, and so
produee plague ; the site of ineenlation being oceasionally indicated by o phiyctenule. By way of com
demonstration of his hypothesis, he showed that plague conld be conveyed in the way suggested, He
in a large glass jar a sick rat, and also o healthy animal {rat or mouse), the latter Eﬂ"ug enclosed in o amall
cage s as to prevent contact with the sick rat.  If he beft or placed fleas wpon the sick rat, and allowed its
body to remain lying in the jar for some hours after death, the healthy animal sometimes developed
aml died ; bt if hetﬁmvinunly removed all the fleas from the rat and repested the experiment otherwise
precisoly as before, the healthy animal did not die, but remained perfeetly well

Simond's observations and experiments were repeated in this laboratory as opportunity offered.  As
already mentioned, phlyctenules were found in six paticats, and smear preparations were obtained from two
of them. The examination of the preparations from one proved negative, but those from the other showed
a small number of micro-organisms having the morphological chameters of plague bacilli,  As no further
tests wore possible, the exact nature of the bacilli remained unascertained. 1t may here be mentioned that
& lesion resembling a phlyetenule was artificially produced in one of the experimental animals. A guinea-
pig was inoculated in a shall, shaved, sterilised arca. on the foreleg, by being pricked with a needle
previously sterilised, cooled, and then dipped in a plague-culture.  On the following day & small inflamed
pupule had developed at the site of inoculation, and on the third day, when the animal died, this
showed o whitish spot at its apex as though about to undergo vesiculation. Post-merfem examination
revealed the general appearances of plague, including an axillary bubo, and plague bacilli were found in the
lmlmln, bubo, liver, and spleen.  The production of the phlyetenule in this case corresponds with Simond’s

iypothesis, inasmuch as the number of bacilli inserted by tgm process was very much less than in
inoeulation performed in the waual way, which is not followed by any such lesi

Examinations were made of fleas from healthy human beings, from a plague paticnt, from mice,
from rats, and from enats.  The microscopieal examinations all prove negative except in the case of fleas
obtained from s rat actually sick with plague. This rat was mlg:iu a house from which a case of
had been removed five days previously, and in the vicinity of which many persons were attacked.
animal was killed with chloroform, and about o dosen apparently stupefied fleas were obtained from its
body.  The fleas were erushed up in a few drops of sterilised distilled water, and as preparations from the
emulsion so obtained showed miero-organisms resembling plague bacilli {Fig. 3), the remainder of it was
inoculated into n guinea-pig.  The animal became sick, and died on the seventh day. T}ﬁﬁm
appearances were those of plague, and miero-organisms resembling bacilli pestis were found in the bubo, in
the blood of the heart, in the spleen, and in the liver.
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In the cxperiments ﬁurf;xmud with living fleas, the conditions deseribed by Simond were slightly
modified. A rat, selected ue of its having many fleas upon it, was inoculated with plague bacilli

from a culture and placed in a small wire cage. A second healthy rat was placed in a similar wire ea
The two cages containing the mts were both placed in the same (sheet iron) larger cage, the interval botween
them being about 2 inches. The inceulated rmt died in theo daye, and s dead body was allowed to
remain in the enge for twenty-four hours. Tt was then removed, and on examination was found to bo
mnrl.llj infected with plague. The other rat remmined perfectly well for a period of four weeks.
experiment was repeated vnder exactly the same conditions, except that numerous fleas, obtained by
the chance discovery of a mouse’s nest, were thrown into the cage, and upon the inoculated rat.  This
animal also died in three days, its body left twenty-four hours in the cage, and when examined found to be
ly infected with plague. A third rat was placed in the uncleaned eage.  Neither the first nor the

iril rat beesme infected.

It will be seen that the obscrvations we had the epportunity of making in this Inboratory gave
support to Bimond's assertions, ns regards the presence of plagne bacilli in phlyetenules and in fleas from
plague rats, and, whilst the results in the experimenta with living fleas were negative, it has to be
noted that such tests are obvionsly linble to miscarry owing to the severnl uneontrollable factors involved
in their performanse.

(&) fogeation,

Authorities nre not agreed upon the question of the acquisition of plague by ingestion of infected
diet. In the epidemic at Hong Kong in 1844, plague was said to sometimes take a special form indicating
that the infection had entered theough the stomach or intestines. This form is said not to have been
ohserved in Indin, and post-mortem examinations have genemlly failed to reveal evidenes of mastro-inteatinal
infection. No sign of intestinal plague was observed in our own eases.  Experimentalists are also at
varinnee—some having succeeded, othors having failed, to infect animals by feeding.  In this laboratory
ingestion experiments were performed by feeding animals with bread, or biscait, sopped in a boaillon-culture,
or in an emulsion of agnr-colture ; and by the contamination of earrots or bread with, or, in the case of
rats, actunl feeding upon infected organs.  Tho result of the eleven experiments of this series are shown
in the following ta statoment —

Mo Anfmal, Expetiman. Bwubi.
1 | Guinos-pig.. .| Fed with brend ; infected from sgur-culture ......... Uninlectod.
: B SR £ s boullon-culbsre .. 3
Wiiuas 4 Mot Liwbr;. e i st b o Died in & ¥
4 by X e e i o e
& W Tageuit, sopped in bouillon-culture......... 5
1 " Diread infected fram 110 =
T < bisenit infected from bouillon-eulture .. 7
g i livor and stornum of infectod mt .........| Died in IIJE daye
-: "w " (1] " L1 - 1 (13
3 10 a w  Epleen w ] el -
1 11 m EECLLLETEEEE Ell " Fhr " - * v

! The varions animals received the infeeted food on one occasion only, and in all cases s control animal,
- inoculated with the same material, dicd in the usual time. Tt will be seen that whilst feeding with cultures
wis slways unsuccessful, a diet of infected organs proved fatal in one of two guinea-pigs, and in all from rats
fed upon it. Tn the fatal cases there were no signs of external injury such as might result from seratching
- with infected claws, and no babo indieating that inoeulation had occurred in any such way. Further, in
- most instances the animals were kept in enges by themselves, so as to prevent fighting, &e., by which
- inoculation might also be effected.  The fact of plague infection was verified by post-mortenm and bactorio-
- logieal examinations. The guinea-pig and two of the rats which died showed no gastro-intestinal lesion
- beyond congestion of the iliac portion of the small intestine, and even this was absent in a third mt.  The
- mesenteric glands were not enlarged in these cases. But in the fourth mt there were wellmarked
~ indieations of the of the infection through the walls of the digestive tract. The stomach and
. intestines showed fine hemorrhages, and the ilinm and first part of the large intestine were intensely
 inflamed,  Connected with the stomach thers was o larga claepll}'-gnngmml Iymphatic glamd,  The lood-
- vessels in the Mfe?' wers engorged with blowd, and the mesenteric Ilymphatic glands were swollen and
fused into a sausges uped mass. The cacal end of the large intestine was involved in hamorrhagie
fibrinous exudation, causing adhesions, and extending into the swollen mesenteric glands,  These various
 changes are shown in Figure 14,
.8 From the results of these experiments, the provisional conclusion is deawn that animals may
- become infected by ingestion of infected materals. susceptibility wonld appear to vary in different
- animals, rats being more lisble to acquire infection in this way than the other speeies tested. It would
Im also that something depends on the exact condition (virulenee?) of the plague baeilli with which the
£ is eontaminatesd.
{¢) Suhalation,

2

Infection by inhalation is stated to be responsible for plague pneumonis, o fatal form of the disease
~of which we have fortanately had practically no expericnee,  As in the case of ingestion, so with
~inhalation experiments, observers have sometimes sueeeeded, sometimos failed, to infect animals.  In this
’.=‘-_ tory the only experiments mado in connection with this aspect of plague-infection were repetitions

z

i

of those of Batzaroff, who produced pest-ppesmonia by deposition of eulture materdal on the uninjured
‘sl mucous membrane of rabbits and guinea-pigs, and by smearing the nostrils of mts amd mice.  The
- materjnl used by us included culture materal, and fresh plagaeinfected organs, but in five experiments
1 'ﬂﬁh‘mud the results were always negative.
i
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APFENDIX B.

The Clinieal Aspeets of Bubonie Plague, as observed in the outbreak of the disease
in Sydney during the period eommencing 20th January and ending 9th August.

By A E Sacres, MLE., ChM., Melb, in charge of the Isolation Hospital.

Dumisa that time, as the subject matter of the report which precedes this has shown, there were 303 cases
of this disease reported at the office of the Department of Public Health for New South Wales.

Of these 303 cases, 10 were among persons of the Chinese race, and the remaining 293 among
persons of European desecnt ; of the 293 Europeans, 13 had become affected with the diseare ak some time
subsequent to their ineeulation with Haffkine's sarum.

In order that a comparison may be instituted Letween persons of the same race only, these 10
Chinese have been kept in & separate gronp by themselves,

The 203 Europeans have been divided into four groups—the first three meeording to centuries—the
first of these contains the first 100 Europeans reported suffering from Bubonic Plague, the socomd group
contains the second 100 reported, the third contains the 93 remaining after the first 200 have been denlt
with, the fourth being made from Haffkine's inoenlated cases, which lave been picked out from the differont
groups in which t]!u."j." are seabtered and l1|||:.u'd. in Table 2, in order that the ph'ld!'l‘.lml]. H-}'ﬂ'lpt[l]l'lﬂ- with
which they were attacked may be compared with the prodromal symptoms of the complete group. Thus
we have a total of five grougs, which for convenience of reference have been called by the letters A for the
first 100 European enses, B for the second 100, C for the remaining 93 Europeans, Id for the inoculabed
persons, and 1 for the 10 Chinese. -

Comparing the first three Groups A, B, C, of the serics, to learn when they came under the noties
of this Department, it is found that Group A was reported between the 20th January and the 12th April,
in fact that these 100 cases developed in a period of 82 days. Group B came to light in 28 days, so thet
the second 100 enses were produced in slightly more than one-third the time that it teuk to produce the
fiest 100, The cases of Group C were discovered between 9th May and 9th August, that is in 93 days, or
in a period more than three times as long as it took to produce the cases ecomprising Group B

As there ix this difference between the periodsof time taken to produce these three groups, it might
b inferred that the vienlence of the infection scerucd during the first period, renched its zenith in the
socond, and declined during the third. Yet the death rate among the cascs in Gronp A was 37 per cent.,
while it was 37 per cent. nmong the cases in Gronp B, and 22°6 per cent. among il cases in Group U, which
=eem to point, if not to a greater virulence in the first portion, to at least an equal virolence, and s study
of the incidence of nervous symptoms tends to strengthen the Istter inferenee.  Tuking a mean of all the
temperatures recorded, when the case has been seen for the first time, the mean for Group A is 103:2, the
mean for Group B is 102-8, and for Group C it is 102-], showing that there was o gradoal cbb in the
temperature wave. Whatever be its canse, the first 100 cuses of Bubonic Plague ocourred st the mte of
1-2 per day, the second 100 at the rate of 33, and the third at the mte of 1 per day. The premonitory
symptoms most Frequently complained of in each group have been taken out and put into Table 1, and the
numbser of deaths in cach set of symptoms has heen put down with the object of showine what mode of
attack may be regarded most gravely, and therefrom to form o basis for prognosis in the earlicr stages
from the initinl symptoms.

Grove A. :

From Table 1 it appears that pains in the bedy, back, and chest were complained of as imitial
symptons in 23 cases ; of these 23 eleven died giving a mortality of 478 per cent. Vomiting, not the
commonest promonitory symptom, had the second greatest percentage of deaths among those who suffercd
from it. Tt was o premonitory symplom in 55 cases, and of the 57 1 who made up the total number
of deaths in Group A 26 suffercd from this initial symptom so that 47-3 per cent. of the persons affected
with vomiting died. Headoche was complained of in 72 eases, of them 26 died, giving & pereentage of 36,
while symptoms referable to the lymphatic glandular system were complained of at very onset of the
attack in 99 cases with 11 deaths. . The percentage of deaths among cases presenting this symptom wos 370,

For purposes of prognosis in Group A pains in the body, back, and chest were most important,
vomiting being almost equal. ‘The mean average of all the first recorded temperntures was 1032,

Buboes.—The lymphatic glandular systom was affocted in the cases of this group 87 times, while in
the remaining 3 no abnormalities were discovered nor referred to by the patient. ]

From Talle 4 it appears that the most frequently affected glands were the right femorals, the next
in onder being the left femorals, while those next in order were the inguinals, but far behind the two first.
The: femoro inguinal regions were responsible for a total of 83 cases, leaving 14 to be divided among all
the others when the mortality among these cases is considered it is found that in the 3 cases with no
glands thers were 3 deaths, and nmong the 30 eases of right femornl, that there were 10 deaths,

the 25 cases of left femoral that there were T deaths The femoro-inguinal vegions with 83 cases were

responsible for 25 deaths, while among the remaining glandular regions there were 9 deaths ; so that the
14 cases of Bubonic Plague in which the sub-peetoral, axillary, or cervical glands wore affected were
responsible for 9 deaths showing a percentage of 642 The preponderance of mortality was much
greater in cases with glndular troubles of the cervico-axillary regions. In 46 cases the buhoes
wore incized, Of these 46 there were 3 operated upen which dicd sulsequently, therefore, 43 of the
incised cases recovered and 34 of the deaths took place prior to the suppurative stage being reached,
leaving 20 cases in which reeovery took place and the En.lm resolved, so that of the 63 persons altogether
who survived, 68 per cent. suffered from suppuration of their enlarged glands and 30 per cent. rrcoverid
with resolution of their glandular affections.  Pain or tenderness of the glands at some period of the illness,
not necessarily at first—was eomplained of 67 times altogether.

Secondary Buboes—These occurved 7 times, but by the expression secondnry buboes is meant those
huboes cecnrring after o well-defined term had elapsed between the appearance of the first bubo or chain
of hlulmiiot, because it was not always easy to determine the order of precedence where several buboes arose
in the illness,

Nervows Symploms (see Table 5.)—Symptoms referable to derangement of the nervous system,
euch as trismus, delivium, coma, semi-coma, stagoering mit, thickness of l'rtmch, convulsions, screaming,
gepurred either singly or in combination with each other in 72 cosesn.  OF these
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percentage of 380 Taking these symptoms vately, coma was seen 4 times, semi-coma 25 times,
delivium (ordinary) 33 times, delivium (furions) 17 times, getting out of bed 9 times, hebetude 12 times,
spetch wns affected 93 times, stagpering gait is vecorded as eceurring twice, sereaming of o will and furions
nature twice, convulsions 6 times, trismus twice, insomnia 7 times,  Spitting : This curions habit occarred
in &ooases 3 it consisted of a desive to expegtorate, though there was no mucous which could be regarded as
ebnoxious, ns far as its appearance afforded opportunity for judgment. The cases which exhibited this
Ermp‘hm would sometimes expectorate right across a wand. 1§ addressed upon the sulject they continued

weir habit, taking no notice of remonstrances, snd not trying to avoid any object which might be in the
line of fire. Among thess B thers were 3 deaths, 1t was always reganded as & grave symptom, and in the
2 cases in this group which exhibited it vet recovered, the train of the symptoms was s follows .—In the
first, temperature 1048, with furious delivium, clammy perspiration, pains in the moscles, iregular pulse,
respimations with o frequency of 30 and in the seeond temperasture 103-8, ondinary deliviam, pulse very
goft 124, respirations 38 and insonnia,

Organs of Fision.—The conjunctives were deeply injected in 7 cases ; the ultimate resalt of this
injection. was a8 follows :—In two casea considernble mischief to the oyehall took place, the sight of the
right eye being quite loat in the one, and considerable corneal impairment supervening in the other. In
3 cazes it gradually dispersed, no lesion of the eve taking place ; in the other two, theugh iritis and uleeration
of the cornea took pluce, both recoversd and left the Quamntine hospital without any apparent mischisf
boing left behind.

Eruptions of the Skin,—Eechymotic patches were seen in 6 coses, Evythematons eroptions 3 times,
Petechinl eruptions twice, Miliary cruptions 3 times, Bcarlatiniform onee, Ecsomatous onee.

Tongue.—This organ presented the chamcter of being coversd with o creamy white fur on the
dorsium, and having the tip and edges bright pink and clean in 43 cases.

Septicaemie Cosee,— Those 3 enses, with no glandolar lesions discoverable doring life, died amd
were not admitted to hospital.  Tho course of their illness in two cises was 30 hours ;. the thind had been
ill several days at notification. These may be regarded as Septicaemic enses,

Grour B,

The premonitory symptoms of this group are found by reference to table 1 to have been, as in the
headache, vomiting, rigours, symptoms referable to the lymphatic glandolar system, pain in
the back, body, and chest, in the order named as far as frequency is concerned.  When the mortality in
ench set of symptoms is congidered, the mses of vomiting are aceredited with 404 per cont, of deaths, the
enses of pains in the body, back, &e., with 366 per cent., headache with 312 per cent., rigors with 34 per
cent., and symptoms referable to the glandular system with 256 per cent.  For purposes of prognosis in
thess cnses, the vomiting stands the highest in the rate of mortality, pains in the back or body coming

next. The mean average of all the temperntures first recorded is 102-8,

- Buboes,—The lymphatie glands in this group were affected in 93 eases, and in 7 enses no glandular
troubles could be diseoversd,  The left femoral glands were affected alons 21 times, the right femoral alone
16 times. The rigﬁlt. inguinal were affected 10 times, and the left inguinal 5 times. Taking inguinal
and femoral for both sides together, we find the right groin affected 32 times, and the left groin affected 351
times. To get the femoro-inguinal ehain complete there should be added the 4 cases in which both groins
were affrcted in the one individual, and the one ease in which the right femoral and left popliteal were affected.,
The total in thiz chain for Group B is, therefore, 68, Tt appears from these observations, and from the
observations in Group A, that the femoro-inguinal chains on both sides had about equal chances of infection,
and were very much more often affected than the other regions. It must be remembered that the glands
of the groin were also frequently affected at the same time as were those of the region next to be considered.

The dwillary Region.—The axillary glands wers affected uniluterslly onee for each side—the
cervical glands of the right side onee, and of the left side 3 times, in each case unilaterally ; but axillary
and cervieal glands (not considering those just mentioned) were, in combination with some other of the
lymphatics, affected 17 times. There were also 1 right and 1 left subpectoral, which are incladed in the
axillary ehain.  On adding all these together, it appears that the eervieoaxillary chain was affected 25
times. The mortality in these two divisions was 19 for the femore-inguinal chain and 12 for the cervico-
axillary chain, being & pereentage of 26:4 in the first case and 48 in the second,  The most fatal kind were
the cervical, as in the 4 cases where the cervieal alone were affected 3 died, or 75 per cent.  Ineision was

in the glands of this group in 41 eases.  OF the 41 buboes inecised there were 2 among them in
which death supervencd, leaving 39 cases operated upon with recovery, and 34 cases of death withont the
stage for operation being reached, and 25 in which there was recovery without incision. Taking the cases,
therefare, of recovery, vie, B3 in all, it appears that the percentage of them which needed operation was
(2, or somewhat Iess than the percentage needing ration in Group A, while the percentage of cases
recovering in which the glandular structures did not break down at all was 39. ’

Seconclary buboes seonrred in 17 cases.

Neveous symptoms (see Table 3).  Symptoms indicating derangement of the nervous system ocenrved
vither singly or in combination with each other in 62 cases ; of these 26 died, giving o percentage of 42
deaths, Separately they occurred as follows :—Coma, 9 times ; semi-coma (not counting it when it went on
tocoma), & times; delirinm of an ordinary kind (not counting it when it became farious), 33 times ;
furious delivinm, 15 times ; getting out of bed, 18 times ; mental hebetude, 6 times ; wild delirious screaming,
once ; convalsions, twice ; affection of the speech was noted in 15 cases ; insomnia was compluined of &
times ; and staggering gnit noticed 5 times ; spitting occurred in 4 cases, with 3 deaths. i

The e iston.—1In this group & persons suffered from a deep injection of the conjunctivee,
with the final result that in the case of 1 bilateral iritis, hypopyon and panophthalmitis supervened, with
complete blindness,  One case elearcd up when in hospital, but on returning to work the left eye was fonmd 1o
be weak, and to have a tendency to a recurrence of the injection.  The third cleared up completely, and the
eyes were strong and well when last heard of.  The last of these 4 died before the eyeball hecame affected.

Eruptions of the Skin.—Erythemn ocourred 4 times, ecchymoses 4 times, anid p?tﬂullln} 4 times.
In 1 case the beenme purple all over sometime before death ; in another varicelln was just
disappearing as bubonic plague eame on.  Epistaxis cccurred in 1 ease in this group important enough
to require special notice (Case 183), .

ieermie Cases,—Thers were 7 cases without glandular symptoms,  Of these, 2 were admitted to
hospital, the other 5 died too soon in their progress of their illness to admit of removal ; of those 2 who
were ndmitted, 1 recovered ; the other, after lingering some days, tinally succumbed. Grovr C.
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Grovr O

As in the previous groups, the sume premonitory symptoms were recorded.  Forty-nine cases com-
plained of vomiting, and 14 died ; 49 alse complained of headnche, of them 10 died.  Prins in the back, eote.,
were complained of only 13 times, with 3 deaths ; rigors occurved in 62 eases, with 14 deaths. Syw'ul:szum
referable to the glandular svetem are noted in 34 cases, with 5 denths.  Even when allowance iz for
the fact that in :]:ir; gronp only 33 cases are under consideration as against 100 in the two vious gm:nc.
it would appear that the number of persons complaining of paing in the back and bones bl vory markedly
deerensed,  The mean avernge of the first noted temperatures was found to be 1021,

Buboes,—The inguinofemoral chain in this group produced 58 of the total of 89 cases in which
bubes were fonnd, the romaining 31 being divided thus : Axillary and subpectoral regions furnizhed 16
eervical 4, and the cervicoaxillary region combined with some other region, or with each other, !'umk]mi
11, There were 4 cases without any bubees, which brings the total up to 93. The mortality as shown in
Table 4 points to the same prepomderance in the same regions as was noticed in the other groups, the
nxillary and subpectoral clinin being most fatal, with 50 por cent. ; the cervieal being the next in onder, with
25 per cent., until the inguine-femoml chnin is reached with 12 por cent.  Thirty buboes were in,t'uﬂ:i. of
these 30 incised eases 1 died, and 43 recovered without incigion, the buboes resolving. Thus 40 per cont.
of the cases recovering needed operation. There were 20 deaths in which no incision was justified. The
pereentage of eases recovering with resolution was 5T,

Nervons Sypnploms—Bymptoms refemble to demngements of the nervous system : Coma oecarved
in 3 casce, with 3 deaths ; semi-coma (not going into coma) in 3 cases, with 2 deaths ; delidum (ordinary)
in 18 casos, with 7 deaths ; delivium (furious) in 6 cases, with 3 deaths ; getting out of bed in 7 cases, with
& deaths ; hebetude iz noted onee, with no deathe ; affection of speech in 12 enses, with 2 deaths ; insomnia
in 3 cases, with 2 deaths ; loud screaming in 3 casce, with 1 death ; convulsions in 1 cass, wi.tI: 1 death ;
staggering it in 2 enses, with 2 deaths. One or more of the foregeing oceurred either singly or in
eombination with each other in 39 cases, or in 42 per cent. of the total admissions. Of these 39 there
died 16, being 41 per cont. of deaths.  Bpitting was observed in 1 ease, which was fainl.

Ovgans off Vision.—The conjunctivie were deeply injected in 5 eases with following result:—That in
1 ease there was some iritis going on to hypopyon, which cleared up the eye, recovering finally, u)a%
very weak, OF the other 4 cazes, 1 died too early in his illness to show what the future held in store for
his eyes, while the remaining § never hecame more than merely conjunctiva injeetion ; finally they cleared
upaltogether. Eruptions of the shin in this group were : Eczema, onee ; wrticaria, several times ; erythema,
opee ; petechia, onee ; large ecchymosed patehes ceme out in 1 ease o short time before death,

Sapticamic Cases.—There were 4 cases in which no glandular symptoms were distinguishable during
life. OFf these, 3 wore admitted to hospital, and 2 were overcome before it was possible to remove
them,  OF the 2 who were vemoved to hospital, 1 recovered ; the other, after an illness of 9§ days, died.

Grovr In

Thiz group comprises the coses inccolnted with Haffking's hylaetic. are placed in
Talle 2 to show liow llwpir premonitory sympioms compare with lllwplﬁ he Coseg in% 1, where the
whole list of cases in each group is dealt with, It is worthy of note that on comparing thess two talles
it appears that the inoculated cases had milder prodromal symptoms.  These persons suffered from vomiting
&5 an initial symptom only 4 times out of the 13, and from pains in the back and body only onee.  Their
glandular regions were affected as follows :—

Swelling of the right femoral oceurred 4 tines, of them 1 was incised ; left femoral 4 times, of them
3 were incised ; right inguinal once it was incised ; left inguinal twice, 1 was ineised ; right inguinal and
femoral onee it wag incised ; right and left fomora] onee, and was not incised ; right cervical once, and was
not incised.  Thus of these 14 buboes, § were incised, the remainder resolved. As strengthening this
comparizon, it i8 to be borne in mind that Table | has the advastage of lwving the inoculated cases
ineluded in it, 2o that it gets the benefit of their less-marked symptoms,

Grovr E. ;
Chinese ~—There is not much to be said of this group, because of the 10 persons who were attocked
7 were discovered in extromis.  Those whose faculties were not completely clonded by the intoxication of

their discase were unable to speak English well, and could not give much information. Two out of 100

recoversd, and of them 1 suffered the Yoss of an eye as o result of the injection of the conjunctive
followed by iritis amd panophthalmitis. Both eyes were affeeted with iritis, but in the 1 case it cleared
away, and good vision has remained in this eye, while total loss of vision resulted in the other. The
bubocs recorded were 1 right inguinal, 1 right inguinal and femorl, 1 right and left inguinal, 1 left
axillary, 1 left cervical, 1 vight and left cervieal, 1 dght formornl.  Three hind no buboes, as far as can bo
ascertained.,  That case with the right inguinal and fii-mml gland affected, and that case with the right
femoral affected, are the 2 which recovered.  In both cases the buboes were incised.  In 1 of the Chinese
a carbunele formed on the right hip. He recovered.  Of the 10 who were attacked, § were admitted to
hospital, the other 5 died before they could be removed.  OF the 5 admitted to hospital, 2 recoversd,

the remainder died,

Taking all the cases together, reference must be made to & symptom exhibited by a few cases, and
not referred to in the detailed aceount, viz., swelling of the legs, especially of the thigh.  The was
not odematous, No glands were perceptible to the touch, and Wias 00 erness in any of the
glandular regions,

This occurred only occasionally during the acute febrile stage of the disease, and in some cases
death supervened, in others recovery. ' .

That swollen condition frequently seen during and after convalescence is not the swelling now
referred to.  This last was fnirly uent, and was doobtless cansed by the impediment to the return
cireulution resulting from o healing bu

The first took place when there had been no apparent bube,

Himmorvhages.—Those hemorrhagic effusions oceurring under the skin in cases of bubonic plagae have

been dealt with in the various groups under the heading of eruptions of the skin.

Under the present heading the symptom re to is an unnatural discharge of blood, sufficient in

quantity either to threaten the life of the patient, or being poured iato some important organ to cause the
destruction of that organ. Although
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Although hemorrhage from the lungs, in the form of hemoptysis, necurred in about half of the cases
in which the secondary eanso of death is st down as apnaa, tlm form of Iemorrhage iz not meant here.
It never occurved in sufficient quantity to endanger life.

F;.mi'r:a:_u.—Thin was not at all frequent, even i a mild form, although it was seen occasionally.
T lind no bearing on the eases, and did not happen in the earlier course of the fever, excepting in one
case.  This was one of those cases in which the hamorrhage was excessive enough to be o source of danger
to the patient. Tt was stopped only with difficulty, and later on death supervened, and appeared to have
been aceelerated by the loss of blood.  Hmmorrhage from the stomach occurred twice in such large volume
that it caused the collapse of the patient. It came on suddenly, and lasted for but a fow minutes, very
large quantities of dark red Lleod being ejected.

: IT]!I:I paticnts admitted to Quarantine hospital wore suffering from an acute felrile disense, having
p:z:_ﬂmg charmeteristics distinguishing them from the ordinary run of febrile diseases met with in general
practise,

~ Those characteristics were most eommonly some affection of the lymphatic glands, such as swelling,
pain, or tenderness reforable to one or more of the glandular regions. ~ Considerable mental disturbance
“Fﬁll}' appearing in t-!u.- Eunn of drowsiness and a general a{lpmmnm of being very ill without any cause

ng found. These indications were accompanied by marked disturbanes in the circulation, concerning
which nothing has been said in the detailed report of the symptoms.  The pulse, in all cases where it was
evident from other indieations that the person under consideration was very ill, hod chinraeters which were
in sympathy with the general condition ; it was usunlly accelerated and compressible ; sometimes dicrotie,
sometimes intermittent ; and was always watchod with the greatest earc.

In cases where the illness was prolonged past the stage of acute plague, the pulse would often be
found accelerated, and as many as 120 or 130 beats to the minute without any marked rise in temperature.
This acceleration was not reduced by the exhibition of such drogs as digitalis and strophanthus, although
given in large continuous doses, It seemed that whers the disease lefi the pulse wil_l.rﬂj..m characieristics
it g‘rl.dl.l.lﬂ}" returned to ifs nataral condition of its own aceord.  The rEHp.irl.tii:-nu- were accelemted not,
however, on account of any mischief being present in the structure of the lung itself, but irrespective of
lung complications, and in cases that were abont to cnd fatally that increase would gradually continue
until as wany s fifty per minote would be recorded. During the menth of May snd thereafter the
character of the symptoms, as shown by the cases on thelr admission to the Quarantine lospital, changed.
It was conjectured from the alteration in the type of the cases received that the utbreak was coming to a
conelusion. Cnees were admitted but seldom in which unconsciousness was present. Usually the cases
showed very little indications of being very ill.  Either some fever or glandular trouble was present,
gencrally there were both, but other constitutional symptoms were less frequent.  Not only was the mean
nverngs temperature lower, but there was a diminution in frequency in the derangement of the nervous
system.  This is evidenced by the fact that the records of the enses show that the frequency of certain norvous
symptoms, either alone o combined, was in Group A, 72 per cent. ; in Group B, 62 percent. ; but was in the
cnses of the last ninety-three only 42 per cont. (see Talile 3).  This marked alteration was not due to any par-
ticular method of treatment adopted ; it was due to the difference in the type of the cases.  The 72 o 62 or
42 per cent. of the persons who suffeved from the nervous symptoms detailed did so from the time of their
admission to Quarantine ; patients were, in the early part of the outheeak, for the most part in a drowsy
or semi-compeious state when admitted.  In the Jatter part of the outbreak these symptoms wers
conspicuously absent in the patients when admitted. Indeed, no such thing as a ense entering Quarantine
with mild symptoms, and getting worse or dyihg, ever happened. The firt 200 enses were, with some
exceptions, either delirious or drowsy or in & comatose state when they were reeeived, but more than half
the latter cases were quite conseious, mentally clear, and not inclined to believe that they were seriously
ill, nor did they turn out to be zo.  Probably the source whenee the infection was being received was no
longer neing such virulent material, but whatever be the reason it i certain that the type of the
dhenaup::* becoming modified. s

Canse of Death —In comsideving the secondary cause of death, only these cwses which were
admitted to Quarantine and died there are referred to,

¢ The number of these is 64, leaving 30 whe died elsewhere, the end having come either too quickly
to permit of their removal, or else, s no doubt happened in the ese of some of the Chinese, the fact of the

~ individuals illness did net become known until he was in a moribund condition, or perhaps actually dead.

]

The secondary cause of death is ns follows :—

Cardiac fadlura—Failure of the central organ of circulation was the secondary cause of death in
20 cnses—that is to say, the heart gradually grew weaker and weaker until death supervened.

4 In 24 cases the patients were really asphyxiated. There was a eollection of thin mucous in
the trachea and bronchi ; sometimes there was hamopiysis.  Abnormal chest sounds were not always
discernible,

The condition seemed to be as if the mucous membrane of the bronehi was affected. similarly to the
mucous membrane of the eye, and by the same frvitant.  (The same irritant no doubt was at work on the
mueous mambrane of the fauees in the eases where apu.thngh wis & prominent symptom. )

Erhaustion.—In 5 cases the patients, haﬁ:f gob through the acute stage of plague, seomed unable

their vitality. The digestive organs did not act, or there was continuous vomiting, or the rate

to
- of pulse, as hns alrendy been stated, beeame very high, and did not respond to the drugs which wers

exhibited. The nervous system seemed to have received permanent injury, and they died altimately of
- exhaustion, after an illness of from thirteen to ninety-eight days.
' Conerdsions,— These were the socondary cause of death in 6 cases, and of them there wns o
revious history of convulsions in one case only ; but, probably, if the facta could have been traeed, it would
have been found that o fanily history of convulsions existed in the majority.
] Hemorrhage.— Hamorrhage from the stomach (already mentioned among the hemorrhages) was =0
a8 to terminate life suddenly in 2 cases.
] Coma.—In 1 case the patient was in a profound coma, and continued so until death, being in
that condition a little over two days.

TapLE
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. . : : i of illness in
Tantk 1 showing the number of times the symptoms mentioned occurred as the earliest observed symptoms .
295 whites, divided into three arbitrary groups containing—in Group A, 100 cases, 20th January to 12th April ;_iﬂ
Group B, 100 cases, 12th April to 9t May ; and in Group C, 93 cases, 9th May to 9th August ;—together wit
the number of Deaths which occurred amang paticnts having the symptons as specified.
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Tantk 2 showing the number of times the symptoms mentioned oceurred as the enrliest observed symptoms of illness in -
thirteen patients who had been inoculated with Haffkine's prophylactic, at dates before attack, which varied

between one day and thirteen weeks, for comparison with Table 1, in which they are also ingluded.

Congeeative 3o, of Ca%e o.ucuiainnnsnnsnirasasacin i:ﬂiﬂitt i:lﬂ'ﬂ i _i ulm e | 2 | 285 | Tedsl

—— = B LT, —
| | |
RO I s sy on Fie s s ) : | e B o | |E
Paing in Hack, Body, &c ..o i | .
Headache......c.. s o] e : . | CO T - . . . . . 11
Symptoms refersalde to the Lympathic Glandulan = | SIS [ B . |- | * L a | - v | 10
Systom, as pain or swelling, i | | |

All the patients roferred €0 in Talde 2 recovered.

TanLe 3 showing the number of times that one or more of the following symptoms, indicating derangement of the
ATE showing i mmhim o i

Nervous System, were obaerved in the patients constituting each of the three Grow
aml the percentage of the total number in each Group who were affected thereby.

Growp A Group B i Groap O
{First, b Wiiites), | {Becond 160 Whites) {Remalning 2 Whitesh ‘ Telas.

e ——

s | Do o | D Ll ; o |
il | EINOAE | 25| anwag £l amang 3 | MENET ™
EHEETO B 0 L=
| tive _zl ve Gl | rowpective | | 3% rosgeolive
} ] urn‘lf:muu :5‘ ul:[lrl:ﬂ £ mﬁm 1 & l.rh'f“ﬂ
nbacrved., | stacrvd. - | b
i : ] | 1 I
P L -'E' o a (% z| 38 3 % § 16 9 |62z i
Hemi-eoma (oot dml | IEE : E-i 5 I E'E 'Ea
Semicima. =] £ IE = o : s = N g‘ 'E- E
ing im Cloma) ... ) 17 :T""_i g. B 2 q% 2 2 2 -EE 30 -l 453 Epi
] = =] = L -
Deliviwm fordinary)..| 3% | 12 r; ; = o (F : "; 18 ] : o -I'f 54 20 MG !'i'% %
L8 & | = 8 ®
w  (lurious) .| 17 8 |abT :g B 10 [TEg E 0 - ;E: (= = |3l 3 -i
| kg o] | = =
Gatting out of bed .| 0 i IE,E? s |18 13 EE_E 2|5 @ _E.gf PRI i
Hebetade v 12| 0 SEM S @ 2B =l Y o mt 6 |me EEE =
"= - -] , I ]
.an’mmm-mm.!ﬂﬂ 1 ;'EEE g |15 2EE E 12 2 o¥s|ld|m| @ |[a&0 g E
e [ R | i%-"f Bl = igﬂ 42 = i%ﬁ E|le| & |oon ié‘ i
Trismuy ceecennsinees] 2| 1 :EE 'E ...... I : '5 el R ?1: 'g 2 1 i B ® PE
- g2 |z 53 | = 82 | g8 =
Furious screaming ...| 2 BT & 1 L _E,‘ 2 1 153 i z | 333 E,E
- =
Convulisons. ......... sl « 5% 1k c 5 ARTEE - £ ol 7 |77 i‘
THBORDIR, -overerrcene 7 | ...... _g. £ s |&]al = |51 5 |8 z
|

R T




M CHALIVE 0V

1&“-_.._3_ | M B 0E U 01 T =2 ot M.J | |
&8 | ol i £ @:_.:_ a| & £ EPENTE [ £ Eoncdg e o *fanmannndog) paiimas wOqIgr O YN YR N} SR
i gez Lo Spps .I_ T e S - i o o HoXera i | [ e e e e R FUELE
= ] | e N S [ T ey ¢ AO-ERT M.ﬂa 7 |
0¥ |0l ki e = = (7] 2] I 1 - _ AT £1 e I ey [ e ein i ek i _F.:_._&a_.___.._Wuui_. _.nﬂ.____ ) 118 -.._“
| m EE. | 1 L] “ U (AR i R e AL AFF] _._.;uﬂ_ ey s, ...._4.u.H W...
] | 1 _ a4 | e | e e e E—H_H.ﬂ. ._..:.-ﬂ -.n._.._._..u-hﬂm .-.._u-ﬂ. “.I
. - 1 - ] u..E_n..rE_L [ Ky gydey B
- 1 _ ot s _.Et..u e ‘peacway “penniag 1981y o
El i [ oy | B ATEJ[ERY AT 1n.s=..:.h Yy -
£ i [ e e s gty of L el ]
_ _ s “ _ I . A e TRIRAMC) YN, [ATE IWRRORTRCLG =
_ _ = _ ® LN Tt i (S [y ,.________ PR L 3o [ fpracung wdng g
| 5 I [ 1 |t B Arxy puv pracuog 1y .
B _ = [ 1 1 _. .E_._S.:E._.ﬁ Wi Aoeay oy ey F B
| = | 1 1 o | [eomag A AR '[E01A30]) 31U PuR 1A =
| { B 1 | 1 & * LRIy ] [ pesfasany Ay =
" g _ = | 1 [ i "[RIOING 4] s P Ay 30 z
& 1 1 I I VXY ARTHE pue ‘e pue puomag ] P g i
[ H | {1 .| i T * s 1] e g m_
i E A I | 1 1 _ | ba_ré 3] pee fRioda] WEN
i B | = 1 e e K L E"_....N. MY 9] peaemag R £
3 T | 1 [ ety *ATUIIEF ] PN [EXAI0] W] 3
o 4 L 1 1 | " Esaaacy ey _..__......_._.u_..w 23ar] e iy mw—...:—_”_m mary =
) fedl [ m L ) e e | PO pm ‘(rapi) S|y TR
- %N - — 3 Y . o ot B0
ey o1 o & 1° I ..m T i i i 4 & I~ _:Eu.un._.w .-u.u-“_. .—._su g al
asn num o anm nm = | “ IR “.M
1 1 B e - AT} Y u.u =)
5 7] | ems g £ 1 _E__E____u |
P 5 e OKIL "1 = %ng __q = L o]
e 215 LT jem 0 T | I ] i e MU ey [ i ke aqfiy ___.F: ﬁ.m i
E . z [ K | | b B
s 5 I £ - 1 iﬁ_u&ﬁm WEE I §E
3 | £ i & t..__:q ,._5 e 38R 5 E
1 _ £ ) R 5 _ il :
m I g [ aun 1 hn.._._n_lu.ﬂ__. e
2 g | eiE .m.l.m.% i 2 fr_ ¥sraer JE| &5 .a_.§|
S ar iy = woer el " i8]
o g |or |1 e 1 = ' 5 ¥ - L - peupniag oy puv peaoung BT} o
1 1 = s P ||ty EEREESARARAARAARARAAA T T * peunduy pery pan N— m -
o M 15 am i ! 1 ain maw.  |revamasinsaaeaas ._..n._u_u.u._..__ 1] pae [eieuza ] Ap puw 1 W =
2 == == i _ i [Ty aum  [eesdmssssssmsiaasans _..n-..-n._”- .— WY e [eronag .mﬂ.u 2 “
_ _ g 3 1 | € " o o AR N 2
v [ | el Redl '@ g | for %280 ¢ |4 R28Edl g
(&) - Al ! .
.ﬂ [ | 3
* : L 1 ¢ 1 L
' |8 8 | & # L
E £ ol ot L I L % ;g
g = 3 o FE
ges 05 o |1 ~fEdlg ¥l P De || FETe o Am AT | 5
5 = e I 1 t ! .m.
Fl |: e . _
| 3 = F 1 g 1 £
1 1 1 il o 01 o g
i & &l v ol o1 o e




G4

APPENRDIX C.
Notes on some Lesions of the Eye ; by C. Gordon MeLeod, M.B., Ch.M.

(s April 14th 1 visited the Cuarantine Iospital at North Head, and examined four patients suffering
from eye treuble. Thoy were as follows :—

Case 10.—Hight eye ; large superficial eorneal ulcer of dendritie type ; little photophobia ; moderate
eiliary congestion ; no hypopyon. T

Case 17.—Right ove; extensive exodation of pere lvmph in anterior chamber; subsiding iritis, with
elosed pupil.  No keratitis,

Case 80.— I;otﬂ eves ; slight attack of simple iritis.

Case 40 —TLoft oy ; amall contral cornial uleer, with considerable iritis.

In ease L7, the eye lesion igpﬂm to be specific to the general disense from which the patient is
suffering. The entire absence outeide causes points to a septic embolus setting up a disastrous
intra.ocular snppuration.

Ag to the other cases, there is nothing in the appearances to distinguish them from similar trmﬂﬂl-
oeeurring under many other circumetances ; but as Leratitis and iritis have bean frequently noted in the
course of plague, their presence hore is probably more incidental than sceidental.

APPENDIX T

LPost-mortem notes made on twenty-four cases of plague by the Government
Pathologist (Dr. G. H. Taylor), by the Pathologist to Sydney Hos
(Dr, E}'ﬁnu]r Jamieson), and by Dr. F. P. SBandes, Resident Medieal O ;
Prince Alfred Hospital.

Case 22, March 17, F, «t. 4. Duration of illness, 30 honrs.

Body well nourished.  Skin pale.  No enlarged glands, Hemorrhage around the femoral elands,
but ne edema.  Arachnoid and pin mater much congested.  Small homorrhages scattered over
plenra, upper surface of dinphragmn, costal pleura, surface of heart, interior eﬁm and pericardium, the
capsule of kidneys, and surface of intestines. Several of these hemorrhages appeared to have a slightly
necrotic contre.  Huemorrhage into the mucous coat of stomach.  The luemarrhages varied in size from a
pin's head to o threepenny picce. The lungs were congested and wdematous, The liver slightly fatty.
The spleen normal in size and firm.  Colour of splenic pulp a dark red.  Dr. Armstrong vemoved & pi
of the spleen, G.HE.

Case 38, dpril 1. M., ot 43.  Duvalion of illness, T days.

External appearances.—Fairly well nourished. Body pale. Rigor mortis universally
Fost-mortem lvidity very marked over dependent parts of body. A few small livid petechim, about size
of pin-heads, were found in the anterior aspects of both legs,

Lymphatic Glands.—The axillary, brachial, and inguino-femom] glands were disseeted out.  Tn the
caze of the latter gmu.lfn some of the glands were slightly enlarged, and on section wers softened and some-
what mottled, bat no hemorrhagic extravasation was found around them,

Thorax.—Cavities : Contained no subserous hemorrhages and no exeess of fluid.

Lungs.—Both were somewhat congested and slightly audematous, but were otherwise normal, The
;;r:nmln. at the roots of the lungs wero normal in appearance,  No petechial hamorrhages were found in the

R,

Heart (weight 10§ oz).—Both ventricles were filled by pale yellow gelatinous clot, which was
tightly adherent to the meshes of the columne carnem,  Otherwise the organ was healthy looking,

Abdomen.—Peritonenm healthy. No petechial hiemorrhagos. !

Liver.—Enlarged {weight, 5 b, 87 ox.). It was of n uniform yellow colour, nd of soft consistence.
This was found microscopically to be due to an extensive fatty degencration of the liver,

The gall-bladder and its contents appeared normal.

Stomach and Intestines.—In the stomach were numerous submucous extravasations of
especially towards its cardiac end.  The waucous membrane was corrugated and covered by a thick, glairy,
tenacions mucus,

The mucons membrane of the intestines was slightly congested, but otherwise normal.

Genito-urinary Bystem.—Right kidney I{EL.‘&.}: Oregan swollen, and of soft consistence. Tis cortex
was pale and swollen,  On section the kidney substance overlapped the divided eapuule.  The eapsule was
thin, teanslueent, and non-coherent,

Left Kidney (71 oz ). —Similar to its fellow.

Microseopically the kidnevs showed proliferation and rll-;gumnuim, with elondy swelling of the
tubular epithelium, and also of the epithelial lining of the Bowman's wapsules,

The Lladder and ureters showed nothing abnormal,

Hiwemopoictic System.—Tho spleen was enlarged ; somewhat softer than normal.  On section the
pulp had a brownish-red colour, and the tmbeenls: were obssured by the swelling of the pulp.

The
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The medinstinal and mesonterie glands were unafibeted, but chains of vessels running along both
iline vessols were somewhat enlarged and redder than normal,

Kervous System.—The brain showed nothing abnormal save somo slight exeess of fluid beneath the
lepto-meninges.

Films from the spleen pulp and the blood of the right median basilic vein were made and stained
E dilute aqueous solution of fuchsin, and showed numerous short oval-slaped bacilli, many of which showed

istic Lipolar staining.
Films were also stained by Gram's method, and showed the bacilli to be decolourised. Bl

Case TB, April 6. M., ol 18.  Duration of illnees, T2 hours.

Body pale, but eyanosed. Numerous small excoriations in both forcarms, the result of soratching—
resulting from the irritation of mosquito bites.  Some abrasions on lower parts of both legs. No petechin,
The inguino-femorl glands and the glands above Pouparts’ liganment on the right side were enlarged.

Thorax. —Covities = Nil,

Lungs.—Nothing abnormal, except a few small petechial hemorchages, Heart,—Musele apparcntly
healthy. All its cavities were completely filled by pale yellow gelatinous clot, firmly adberent to colamnae
carnem,  Valves and aorta healthy,

Abdomen.—Liver : Enlarged and mottled.  Gall, bladder, and Lile apparently normal,  Stomach
and intestines,—Mucosa of stomach swollen and momillated, and covered with ropy mueus.  Numerous

him in the submucous coat. Tn some parts of the large intestine there were many submucous
norehages, some as large as o three-penny piece.

The mesenterie glands were enEurgn.E it not lhemorrhagic,

Clenito-urinary gys.tmm—]{hlmps enlarged, and softer than normal. Cortex swollen and pale. No
heemorchages in substanee or capsule.  Capsule stripped readily.

Bladder and Ureters.—Healthy.

Huemopoictic System.—8pleen : Slightly enlarged, and somewhat s=oft. On section of a dark
reddish-brown colour.

Nervous System.—DBrain healthy., The iline and inguine-femoral glands on the right side were
enlurged and softencd. © On section they were dark and mottled, and there was & considerable amount of

i-capsular hwmorrhage.  There was also marked edema (inflaminatory) of the retro-peritoncal tissne in
h iline regions.
The blood, spleen, and enlarged glands all showed numerous plagoe baeilli. 8.7,

Case 79. April 6. F., ot 61.  Duration of illwess, T days.

Heart and lungs not examinad,  Axillary glands enlarged.  Femoral glands not increased in size.
Liver normal in appearancs, No superficinl hxmorrhage.  Spleen enlarged somewlat, soft, darker colour
than normal ; no superficinl hemorrhages, Intestines normal. Mesenterie glands firm and eather prominent.
Kidnoys healthy. FR.5.

Case 8L, April Tth, A, et 3. Duration of illness, 51 howrs.

External appearances.—Rigor mortis universally present.  Post-mortem lividity well marked.
Numerons petechin on chest, abdomen, and legs. No definite bubo to be made ount.

Thorax.—Cavities : Empty. No petechinl haemorrhages. 5

Lungs.—Somewhat congested.  There were a few petechinl sub-pleurml hamorrhages, otherwise
nothing abnormal found.

Heart.—Bhowed nothing alinormal except some pallor of its muscular walls,

Abdomen.—Peritoneum : No petechie ; no abnormality observed,

Liver. —Bomewhat enlarged and softoned, 1t was vpry much motiled in appearance, and was found
to bo the seat of an extensive futty degeneration.

The gall bladder and its contents showed nothing unusual,

Stomach and Intestines,—The stomnch showed o fow submucons hiemorrhages, The small intestine
showed some swelling and infiltration of the solitary glands and Peyer's patches. Throughout the whole
length of the intestines were found numerons small submucous hwemorrhages.

The pancreas was the seat of a somewhat extensive hemorrhagic extravasation, both into its substanes
and beneatl its serous conb :

Genito-urinary System.—Right kidney was enlarged and softer than normal. The eapsule was
tightly stretehed over the organ. It stripped readily. No haemorrlagic extravasations were found either
in the substance of the organ or beneath its capsule.

The cortex was pale and swollen, and found to be the seat of am early catarrbal nephritis

migroscopicall
¢ Left hlﬂhuy similar to its fellow.

Bladder and wreeters.—Healthy.

Hwmopoietic System.—The qﬂ:n was enlarged and of subnormal consistence. Tts pulp was of a
light brownish-red colour, and its trabeculn were obscured.

The lymphatic glands the course of the iliac and femoral vesscls were slightly enlarged and of
a dark-red colour.  On section they were found to be of soft consistence and to be markedly mottled.
Around these enlarged glands was an avea of subeerous hemorrhages,

ﬁa brain showed no abuu:f-m;Etg. : : = o)

ieroscopic examination of t n pulp and blood was made, and enormous numbers of typical
Plague baeilli were four. Lol =

The blood, in addition, was found to show a very extensive leucocytosis and there were present also

numerons myelocytes and nucleated red corpuscles, 8.

OTT—I Carse B3,
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Clage 93, April 0. M., ot 32, Duration of illness, 36 honrs,

Dhed 8th April.  Body, face, nnid neck eyanosed.  No petechie.  Femoral, inguinal, and iline glands,
ved in colonr and mottled in section, not onlurged @ surronnded by hemorrhage.  Lungs odematous and
l'!ﬂ-!ll;.:l!‘ri-‘tl‘.'d with numerous small 3|.|_‘|;u-|1l-|_l-|_:|_rn| |||;en1l,rrr!|||.;|.;{":. I{:r.-mnrrlmge in E!E"I.'it‘.'l.l'ﬁli.llll‘l and surface of
heart.  Hearb contained dask clots.  Liver mottled with patehes of fatiy dogoneration. Spleen’slightly
enlarged and softer than normal. A few hemorrhages on surfnce of intestines, A few submucous
hasmorrhages in stomach.  Large sub-capsular hremorrhages in kidney.

Death reported to coroner 08 due to plague.  Splesn and blood afterwards sxamined by Dr. Bowker,
who confirmed the opinion, which was quite clear from the post-morten, G.H.T.

Case 111, dprit 13. M., ot 36.  Duration of illness, 36 fonrs,

The body was that of a well-nourished and foirly muscular man ; skin pale, and face placid,
Heuamorrhage around the inguinal Lnkes, and medema ; !immnrrhlgunml.llld the femoral, iliac up to thnlhn.ml;q.r
glands, A few petechim in the pulmonary plesra.  Lungs edematous. Dark soft clots on both sides of
heart, with soft pale clot in right ventricle.  Musele and valves normal,  Seattered hamorrhoge in posterior
mediastinium.  Hwemorrlage around round ligament of liver. Heattered petechiee on surfuce of liver.
Subserous and sobmueous hwmorchages in gallbladder.  Hamorchages inlo panereas and into retro-
peritoneum and surfiee of kidoeys. Spleen normal in size and consistence, dark red in colour. Many
small areas of congestion in arnchnoid, which, from simplo inspection, resembled hetmorvhages {ma“f_i i

Cass 114 dpril 15, M, et G2 Duration of illness, 48 lhore,

Body fairly nourished.  Numerous petechize all over the hady. No wounds or abeasions of any
soTh lhuﬂ-’]e inguinal hernia. Decomposition signs showing in legs and lower aldomen.

Thorax.—Lungs : Both were markedly eongested, A few small sub-pleural homorrhages,

Henrt.—A few sub-epieardial hemorrhages,  Marked post-neorten staining of the endo-cardium.
Heart muscle soft and fabby. DBadly formed |u'ﬁl.'- clotz on hoth sides,

Abdomen.—Liver : .i_l'uw small sub-capsular lemorrhnges.  Organ slightly pale, but no marked
fatty change. Comsistence soft.

BEromach.— Showed some small hemorrhages near the pylorie end.

Kitnoys—Yery soft, and somewhat swollen.  Cortex swollon, sspecinlly the inl:-l‘r-prrlmillissﬂhn-

Bladder and Uretors.—Showed some sub-peritoneal hamorrhages over the fundus of the Lladder.

Bpleen. —Much enlarged and very soft in consistence.

Brain.—Nuothing atnormal.

Lymphatic Glands,-—The left inguinal and iliac glands were slightly enlarged and discrete.  There
were some hemorrhages nround the ilive glands.

Films from the blood and spleen pulp showed a few plague baeilli and numerons streptoeocei.
Films from the enlarged gland showed numersus pligue baglli, 8J

Case 129, dpril 21, F, ok 68, Duration of illngss, 24 hours.

All the organs were very much congested and in a decomposing state ; they were also, especinlly the
liver, full of air cavities. Heart showed old mitral disease. Liver not enlarged.  Spleen not en
Numerous hemorrhages in the capsule.  Hwmorchage along the line of iliae vessels. Drain, like other
organs, soft and congested, Smear preparations from blood o iliac vein, and also from splecn, showed
numbers of bacilli corvesponding to these of pestis bubonien with bi-polar staining, also protens Tulgl&ﬂ;-

Caee 132, Apreil 230 B, b 17, Daration of illness, 00 hours.

Body well nourished. A fow petechim about the lega. Large swellings on both sides behind and
helow the angles of the lower jaw.

Thorax. —Cavities : No gland or ndhesions.

Lungs.—Over both pleurn] surfaces were a fow subserous homorrhages.  Both were glightly con-
gested, but otherwise healthy,

Heart.—Muscle firn sod pale, The right ventricle was filled by mixed elot.  Valves and endo-
cardinm healthy.

Abdomen, —Peritoneus : Beveral small hemorrhages seen beneath the peritoneum eovering the
Inmbar porticn of spine.

]I..iwr.—}q'u:mmuu smnll hemorrhages on anterior surface of liver and over the fondus of the gall-
bladder.  Seattered through the substance of the liver were numerous small pin-point white masses closely
resembling miliary tubercles.  Bome of these wers surrounded by heemorrhinge

Btomach and Intestines.—A few submueeus homorrhages in the stomach,

Genitourinary System.—Both kidneys were slightly enlarged and showed o few subgapsular
hwmorrhages,  Cortex swollen and pale in both,  Bladder and Ureters : Nil

Uterus : Small. Tubes and ovaries congested, but no hamorchages around them.

L Haemopoietie System,—Spleen : Enlarsed and softer than normal,  On gection of a dark reddish-
wn eolour,

Tonsils, —On the surfaces of both were sloughy patehes, and on squeezing them o puriform fluid
exudod from the crypta. :

The lymphatic glands at the root of the mesentery below the pancreas were enlarged and softened
and had hemorrhage aronnd them.

The glands on either side of the neck near the angle of the jaw were somewhat enlarged,
and motiled in appenranes,  They wero absolutely embedded in o tissue composed of extravasated bl
and inflamed ecllular tissue, This appearance was visible along the entire course of both sterno.mastoid

muscles.
Frain.
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Brain.—Somewhat hypermmic, but otherwise normal

Microscopic examination of the blood, spleen pulp, and the juiee of the enlarged eervieal glands
showed numerons plague bacilli,

The puriform fiuid from the faneial tonsils was inoenlated wpon somo sloped serom (solidified)  In
eighteen hours n copious growth took place, which was found to consist of rod-shaped erganisms closely
resombling the B:-:u'ililun. Coli Communiz, No Kleba Loefller bacilli were found,

i -

Caze 140, Adpeil 24, W, oo, 53 Puration of illness, § days.

Body rather obese.  Bmall bruise over loft eye.  Numerous potechiee on trunk and limbs,  Rigor
mortis and lividity well marked,

Thorax.—Lungs : Showed nothing unusual,

Heart.— Apparently health_il'] fu'l%’ni' pale vellvw gelatinous clot on both sides,

Abdomen. —Peritonenm : Showed no pebechie

Liver.—Enlarged.  Very fatty, amd in an ndvanced stage of cirrhosis,

There were numercus hamorrhagic points in the mucous cont of the gall-lladder,

Spleen.—Very large (about twice its normal size),  On section it was found 1o b very soft and of
o dark reddish-brown colour,  Tis trnbecule were obsenred,

Kidneys.—Both were enlarged ; softer than normal.  Numerous small sul-eapsular hemorrhages,
Capanle was thin and non-adherent.  The cortex was pale, swollen, and slightly motibed,

L}rmP]mLic Bysten.—No enlargement or sign of disease was found in any of the lymphatie glands,

A migroscopic examination of the spleen pulp showed numerows typical plague bacilli present. o

4 g
Case 143, April 25, W, o, 6. Duvation of ilfness, 51 howrs,

Body well nourished ; skin pale, excepting slight post-mortem lividity on back.  Noenlarged glands.
Hemorrhage arcund the femoral, inguinal, and iliac glands on lefe side.  Glands slightly inflamel.  Langs
ali.ghl'-lj" eedematous, with a few petechize in pulmonary plenra, Liver slightly enlarged. Hamorcoge
into pancreas. Spleen normal in sizge and firmness,  Splenie pulp dark red in coloar.  Heart contained
dark and pale clota

Piece of the spleen afterwards handed to Dr, Tidswell, G H.T.

Clase 143, April 25, AL, ot 49, Disd in a Peblic-house bar.  No information.

A fow petechim were present on the arms and legs.  Post-moriem lvidity and rigidity were both
well marked,

Thorax.—The lungs showed nothing abnormal,

The heart showed nothing abnormal, except s few petechiz on the viseeral porieavdium, Tt
contained durk fuid blood.

Abdomen.—Peritoneum : There were numerous petechie upon the serous costs of the intestines,

Liver,—Somewhat enlarged and fatty.

Spleen.—Slightly enlarged ; of firm consistence.  On gection of a dark reddish-brown ealour.

& kidneys were swollen and pale.  The cortices were somewhat swollen.
There was no evidence of enlargement of the lymphatic glands in any part of the body.

Mieroscopic films of the splenic pulp showed enormons numbers of plague bacilli. oy

Case 178, Mey 3. F, ot 56, Duration of illpess, 9 days.

Body very obese.  Face and neck much swollen, livid, and congested. P lividity very marked.

Thorax,—Cavities: No hamorchages or fluid.  Tangs: Engorged, but otherwise normal. Heart
{13§ oz.) : Muscle pale ; both ventricles and auricles contained a small amount of mixed clot.

Abdomen,—Peritonenm = Nil.

Liver.—8lightly enlarged, of soft consistence. Had a mottled appearance.  No gul-capsalar
hemorrhage.  Liver evidently fatty.

Stomach and Intestines—A fow small submueous petechize in the stomach.  Tntestines were in
places somewhat congested leoking,

Genito-urinary System.—Both were enlarged and of rather soft consistcnce.  On section they
wore dark and cyanotic.  Cortex swollon,  Capsuls healthy,

Heemopoietie System.—Spleen : Slightly enlarged ; darker than normal ; on section it was of about
normal consistonce and of a mahogany colonr. Brain: Nil. Lymphatic Glands : In the right femoral
region was an enlarged gland, about the size of o small hen's egg.  The in,?-uiunl glands were alss
enlarged. The glands along the iliac vessels wern also enlarged. All these glands were softened and
gsomewhat mottled, and were surrounded hi' areas of extravasated hlood.

Microscopie examination of the blood, spleen pulp, and the juice of the enlarged glands showed
numerous plague bacilli, Eg

Caze 184, May 2. I, ot 59, Duration of illness, 75 Rowrs,

Body well nourished, Rigor mortis universally present.  Postwortem lividity well marked. A
fow pmall petechine on legs and flanks.  An enlarged gland coold be felt in the left groin.

Thorax.— Lungs : Somewhat congested, but otherwise normal.  Fleart : Showed nothing abnormal.
Mo eceliymoses in pleural or pevicardial serous snes,

Abdomen, —Liver : EE;:H}' enlarged and mottled. A fow petechinl hemorrhages found bencath
the capsule of Glisson, ]

Spleen.—Enlarged ; somewhat subsormal in consistence, On section the pulp was found to be
softened and of a dark redidish-brown colour.

Kidneys,—Enlarged ; capsule stripped readily ; cortex pale and swollen, S

or
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Bladder and Ureter.—Healthy,

Stamach and Intestines.—Showed nothing abnormnl, excepd that there were a fow petechize in the
mueons membrane of the stomach near its cardine end.

Pancrens. —Nil.

The femoral group of glands in the left groin were enlarged, softoned, and surrounded by
hemorrhage,  On seetion they wore mottled.

Mieroscopic films from the spleen and enlarged glands showed numerons plague bacilli.
BT,

Clase 197, May 6. F, el 5. Duration of illness, 48 kowrs,

Buody was well nourished. A few potechiz about the neck. On left side of neck, o little below the
ear, I found a bubo ahout the gize of o pigeon's egg.  On ontting into this I found’ the gland surron
h_l.r ha‘_qm_lri'hngu, with wdemn of the ﬂ:ljni.nill;; Lisses, HLEK!:L etdlenna of the lu.ngﬁ, with numerous [:-E‘Iiﬁ:l'lill
in pulmenary plears.  Heart contained dark nnd soft pale clots,  Liver soft and fatty. Hamorchage into
panereas,  Sinall hemorrhages on surfaee of liver, intestines, and  kidoneys.  Spleen normal in size, not
softomsl.  Sptenic pulp red in eolour.

Iveath due to plagee.  This was afterwards confirmed by an examination of the spleen made by

e, Tidswell.
G.H.T.
Cags 198, May V. F, ot 66 Duration of ilfneaz, G daye,

The beady was that of astoutl, welluonrished woman ; skin was pale, oxcepting slight  post-rorfe
lividity over the back ; the face was placid. No enlarged glands. Luongs edematons.  Heart soft and
fatty ; dark and =oft pale elots on both sides.  Liver enlarged and fatty.  Sploen much enlarged and soft.
SEplenie pulp very durk in colour.  Kidneys cirrhotic,. The femoral gll'l.'ﬂil;ﬂ T ri.gll.l aide were
commested, bt not onlarged, and the tisues around thom appeared to be normal, T dissected out
inguinal, axillory, and cervical glands, and found nothing abnormal.  No trace of ]15\:m-u||.'r]1|1§'cj exeepling
a amall pateh, close to right ovary, which was lound down by old adbesions to the peritoncum ; the
heemorrhage was beneath the peritoneoam, and very dark in eolour. G

Cloase 326, May 15, A, b, 28, Duration of illness, 24 howrs.

Wollnourished, museular Chinaman,  Body and face livid ; bands clonched.  Numorous petechis

i meck and chest,  Bubo about size of o hen's ege, n little behind and below the left car, On cutting

into thiz T found homorrhage sorrounding the gland with odems of the adjoining tissues. Lungs

congested, and slightly edematous.  Bmall ssattered hemorrhages in pulmonary plenra, and porieardiom ;

nlss on surfnes of heart. In the centre of several of these hemorthages theve appeared to Eﬂ- neerotic

spot. The heart contained o quantity of imperfectly elobted darck Bloml.  Numerous hemorrhages on surfice
of liver and kidoeys,  Liver enlarged and fatty.  Bpleen slightly enlarged and soft; of a dork ped coloar,
G.HT.

Case 234, May 18, I, at, 20, Duration of illness, T days,

Doly spare.  Higor mortia preseot, but not yet complets, DBody still warm, Lividity marked.
No IH,‘tH'Iﬁ:I". Enlarged gland falt in ek L.

Thornx.— Lungs : Deeply engorged, but otherwise normal.  Teart : Somewhat flabhy, bot otherwise
nok abnermal.  Both sides filled with whitish-yellow golatinons elot.

Abdomen.—Liver: Not enlarged. Numerous subeapsular hemorthages,  Organ very soff and
extenzively fatty.

Spleen.—Very large (about twice normal size), of subnormal consistenee.  On section of a dork red
colour.  Palp very soft.  Trbeculs olssared.

Kidnoys. —Softer than normal.  Cortex swollen and pale and speckled with numerons pin-paing
hemorrhages.  Capsule thin and non-adherent.

Lynphatic Glands,—One of the femoral glunds on the left side was enlarged slightly and surrounded
by sulcapsulnr hemorrhage.  On seetion it lad a mottled APpeArance.

Fils were made both of the spleen pulp and of the juicr of the enlarged gland.  Tn the former
no plague bacilli were found, whereas the latter contained typical plagoe baeilli in great abundance.

85,

Case 208, May 10, W, ot 70 Duration of illness, 48 howrs

Body well nourished.  Rigor mortis and lividily both present, the latter excessive. A few small
petechin aboub the size of pinleads were scattered over the trunk and limbs,

Thormx, — Batl Ilungs were the seat of a chronis interstitin]l pneamenin, the result of irvitation from
inhaled coal pigment,  There were g0 petechisz on the pleara, The bronchial mueous membrane was
awaollen and reddened, amd the tubes contained a quantity of frothy muco-purulent matter.

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

Abdomen,— Peritoneum healthy.  Liver enlarged and mottled in patches. There were numerous
hoemorrhages of small size into its capsule,  Spleen enlarged, somewhat softer than usual,  Tts pulp was of
a dark reddish-brown colour. The trabecale were obscured owing to the swelling of the pulp.

The kidneys were swollen and of soft consistence, These capsules stripped readily.  Cortieos wore
pale, somewlnt mottled and swollen.  On division of the capsule the kidney substance  lipped” over the
divided capsule, The other organs in the abdomen showed nothing abnormal,

Lymphatic Glands,—One of the glands in the left femoral region was swollen, enlarged, and sur-
rounded by a zone of hemorrhage,  On section it was soft and had a mottled appearance. The other glands
showed nothing almormal,

M 10 exnmingtio made of films th
o m.um ;:::;:I:&., n was mg from the spleen and enlarged gland, and large ﬂﬂ;}"“

Claze 240,

- 4

P T




Go

Coase 240, May 20. A, @t 45.  Duration of illness, 12 hours,

Body very obese, A few petechim were found on the trunk and limbs.

Thorax.—Lungs somewhat engorged.  Heart.—The walls of the heart, espocially the left veutricle,
wire of soft consistenee, and mottled from early fatty degoneration.  The eavities of the orgmn contained
a small quantity of dark fluid blood,  Valves were Lealthy,

Abdomen.—Liver murkedly enlarged, and the scat of extensive fatty degeneration,  Spleen enlarged,
of normal consistence.  On section of a dark red colour. Trabecule obsenred.

Kidneys somewhat enlarged and of soft consistence,  On section the eapsule stripped readily. The
cortex was paler than uwsual and mottled throughout with numerous pin-point hemmorrhages.  Stomach
showed ovidence of chironie gustric eatarrh, and also numerous reeent submucons hemarrhages,

Lymphatic Glands.— In the right feoral region one of the glands was found to be swollen alightly,
and to be surrounded by a small haemorrhagic zone.  On seetion it had a mottl-d appearanoe,

Microscopic examination of the spleen and lymphatic gland pulps showed numerous plague bacilli,

8.

Case 242, May 21. M., ot 1T. Duration of illness, 12 hours.

External appearanc s.—A few petechie on sides of chest and on back, Rigor moriis present.
Lividity marked. The glands in both inguine femoral regions wers felt to be enlarged and © shotty.”

Thorx.—Lungs somewhat engorged. No sub-plearal haemorehages.  Heart apparently healthy.
A particolonred clot filled the right auricle and ventricl.,

Abdomen, —Liver enlarged and slightly motiled. A fow petechinl hwmorchages beneath the capsale
of Glisson. In one small area in the substance of and on the surface of the orzan was i group of small pin-
point yellowish-white bodies closely resembling wiliary tubereles,  Spleen enlurged and slmost somi-difluent,
On section it was of a dark reddish-brown colour.

Kidneys beyond being somewhat eongested vhowed no abnormnlity.

Btomach.—The mueous membrane was swollen, red, mammillated, and ab the cardiae end wers
NHNMeromns all.ﬂ.l'l Rulllllul.}i;lll:u hmm;rrrhurrmq_

Lympliatic Glands.—The glands in both inguiso-femoral regions were found to be somewhat enlarged,
In consistence they were harder than nermal (resembling the eondition seen in syphilitics). One of the
femoral glands on the right side was somewhat redder than the rest, and on seetion wers semewhat mattled,

Microscopie Examination.—Films were mude, both of the spleen pulp and of the pulp of the gland
described above.  No organisms resembling the plague bacillus were found in the spleen, ﬁ1.; the film taken
from the gland contained innumerable plague bacilli, 3

Caag 255, May 31 M, et 55 Duration of illuess, 13 hours,

The Lody was that of a muscular and well-nowished man ; the face and neck deeply evanosmd ; tho
mouth eontained some semi-digested food.  No enlarged glands,  Old pleuritie adhesions in both sides of
chest, the large bronchi inflamed, and the longs somewhat congested.  Hoart large.  Left ventricle hyper-
trophied ; heart much diseased.  Coronary vessels elightly atheromatous. Dark clots in both sides.  Liver
in an advanced stage of cirrhosia, Killllll‘}'! grsmul;tr. Btomach contained o :|||1|,||t'itr of foml ; its mucous
eoat in a condition of chronic inflammation. Spleen enlarged ; softer than normal. This appenred to be
a revent change, and was o little suggestive of plague.

In the brain the arachnoid was thickened and opague, with some atroply of the convolutions.

A piece of the spleen was removed and handed to Dr, 'Tidswell, and, after examination, the ease
was reported as one of plagoe. G.H.T.

Clese 205, June 20, M, ot 55 Duration of illeess, 70 Jonrs.

. Body very emaciated. A swelling about the size of a hen's egg in the right groin.  Numerous
petechice on the trunk and limbs. On the right leg were two small vesicular papule, which looked as
though they had had their heads soratolhed off,

Thorax.—Both plearal sacs were entirely obliterated by old, tough, fibrous adhesions, the result of
previous reépeated attacks of plewriay.

Lungs.—At the apices of both lungs were old deposits of ehronie fibroid tubercle, and in the upper
lobe of the right lung was a somewhat more recent spread of milinry tubercle. The bronchi showed signs
of chironic eatarrhal inflammation.

Heart.—There was considerable hypertrophy of the right ventricle.  Both ventricles were distended
by blood clot ; that on the right side was for the most part of a yellowish-white colour, and slightly
adherent to the columnm carnee.  On the left side the clot was dark-coloured and very “crumbly.” At
the root of the aorta was some evidence of advanced atheromn ; otherwise the heart showed no abnormality.

Abdomen.—There were no ccohymoses on the peritoncal covering of the intestines

Liver.—Very soft and flabby, and of a pale yellow colour. On its surface wers numerous small
hemorrhages beneath the eapsule,

%ﬂﬂin.—Enlngﬂlj fairly firm in consistence, and of o dark reddish-brown eolour,

idneys.—Both were enlarged and obviously congested. The cortex was swollen, and paler
than normal.

Brain.—Nothing abnormal found.

The femoral and inguinel glands on the right side were enlarged and somewhat softencd.  They
were surrounded by a small amount of hemorrhagic extravasation. On section they were mottled in
nppearance,  The glands along the line of the external and common iliac arteries on both sides wers
pomnewhat enlorged, and of o darck red coloore.

B Films of the blood, spleen, and enlarged lymphatic glands contained enormous numbers of plague
illi. S,
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Cases treated with Yersin-Roux Serom.

Taner showing partiealars of all eases admitted on and after May Lith (Case 217), when Serum first beeame available,
and distinguishing those (22} which did not receive it
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262 M 2 S | 2D .. T | e | Right axillary aml right cervical,
- 263 M 65 Gth 40 5 e Supraetroahbear, right ; also right axillary ; o slight easc,
B4 | M | 27 | mth | TS, 080 8, 2040 Right fomoral an inguinal,
a65 M 24 2wl | 2405, and 20 V ver | Laft inguinal.
206 F ] Tl | 255 g, B0 8, l ay JS', Gith | Bight subpecioral.
: Bk 5, G40 =,
%7 | F | H 3l | 340, and IV | 1151 ight femoral.
66 | M | 10 Znd e No seruian 3 left fumoral.
Wt M £l Heal Iighs IIIJ."'U.IIIII..[ i slight case,
27 M ] Sth Lain oorvical.
271 M 15 fnid Laft anbqeotorml.
mo| POl fith Loft inguinal ; very slight case,
Hid | M 1 8th Right fo vmoral 5 amhuhnl 3 handly ill on recepiion.
2 | M| 2| 10tk w. | Right axillary ; o mild case.
475 M A A1k | Mo balo ; mor il on discovery.
o258 M 2 18¢h oo | Right f ; oOpy t on stinae,
a7 M |3 Ath Letl rm]lury Fl.1|m'|m!l'|l|"_|. ghandl in rght nxills bocanse tenslor,
58 | M | W Hil N eermem ; ]cﬂ. :ngl.unu] i very sfightly ill oo recoption.
&7 M ia h Ledt femoral ;- ing onl recogdi,
250 M I7 and IEILN S No enlnrge:d g]m:ulq i & BOVOPD case,
Jl11!| Lt ﬂl'-'IDb. A40;
5, 1640 5.
% M | 3 dth IHI}H Al A0V L 43nd An ambulant case 3 right fomaral balio,
= M 1] B NI B e ":l‘.“:'i Iliglll fi 1: am ambulant ease ; lad oot lnin up lll:'{"ﬂ!-
rocepd o,
33 AL 1% Sthe | A0S, and 23V, dmh | .. | Right fomaeal
254 K 15 Stho | BI80E, G408 . Gth | Lofe snbpectoral.
285 M HE Eod | QOB Ll 20RO L | Bighe fomoral 3 vory slightly ill; had pob lin up Defore
b recepiion,
]HI A il Ml | D40 S, and 40V, At Laoft l’a!:m].
287 | M | 17 | st | 1408 and 20V, TH0H] dith Right inguinal.
. 10, 12040 K
g F 5 2o [ L858 ... wn|  Blak | .. | Lodt sxillaey.
250 M an Dl | 2 FS 4l | Right femotal ; in keapital 11 hours ; hapeless when notified,
5 M 15 Znl | BMOS . &8ih | ... | Loft femoral.
M T 5th | ®8ATH . Aath O reception, Loth inguinals,
£ M | 38 Gth | M08, To 8 . 4lith Loft femeral ; at time of recoption stock of servm lad bocoms
B lnlnt[mr:n axhasted.
T R TR T T T 45th
o F 2 2l JIM B 4208 .. Hth I..u ¢ axillary.
. L] M ] M| R <P ok Mn ﬂﬂ.l)f]ﬂ'
% F | 13| dih | 4208, 0l B ASE RGN T Right cervical,
M 4 Sl | 2040 3 LT e e Alith HRight femarmi.
g M | 22| Gth ﬁhﬂ Sand 40 V', 00 danl Right axillary,
i M | dl | abth | ABMDS e Thth Right inguinal ; convalescont on receplion.
200 | M | 45 | 21se | 2ie0s 708 Bth .
‘& M 2 ik R Hl,bhll. T ral.
e | M ﬁ Sth | GHOS- ... 'ﬁ“ axillary
308 | M Tth | 7408 L rL‘ITI'I.I'l'-!l-T this case was quite well marked, and approactied
) the sever,
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APPENDIX F.

Form 258,

Inoculation against Plague.—Second Series,

Dtipartmnnt-uf Fublic Health, New Bouth Wales, Sydney, 10 May,
Ix view of the u;pur.m.l arrival of a Forther consignment of plague prophylactic, ‘the Honorable the
Premier amd Colonial Treasorer bas been pleased to approve of the following regulations for its

19040,

J. ASHBURTON THOUMPEON,
Prosident of the Board of Health.

Regulations.

Preference will be |mhmmmmimtwu
Application must |.'ﬁ il by persons desiri

y on and after a
Applicants will be furnished with a dated ticket entitling them to be inoculated on the date

performed at the Town THall (Droittstrect entranee) every day except

within the infected aea.
moenlated at the Town Hall (Deaiit-street
1lllflm:ll will be anmounesd

ylactio hns been exhapsted,  Two afternoons o week will

i
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5. Mo person unprovided with a ticket will be inoculated, Mo person provided with o ticket will
Lo inoculated on any bat the date specified thercon.  SBhould any holder of o dated ticket allow the
appointed day to pass without appearing, & new ticket must be procured bofore ineculation will be done,

. Manngees of business establishments may furnish lsts of their n-mlp!r.- by lettor, addressed to
the Seorotary, Department of Public Heslth, and endorsed * Inoculation.' ted tiekets will then be
posted to them in retwrn,  Employees may be divided by managers into batehes, and request made that
ihe different batches may be inoculated on different doys,

7. Inoculation is gratuitous and voluntary.

Circular Letter to the Public.
TForm Ma, 256,

Hir, Department of Public Health, N8 W, Sydney, 1 May, 1900,

A further consignment of plague prophylactic being expected to arrive shortly, I have the
honor to inform vou that the following armngement loas boen made for convenienes of those managers of
lnsiness estallishments who may desive inocalation for themselves and their staifs

2, On receipt of this letter a list of the persons employed at yoor cstablishment may be made out
by you, and may be forwarded by post to me at the above address.  As soon as the prophylactic has
arrived you will then receive by post a ticket for each person named in your list, entitling him to
inoculation on a dite stamped thereon.  Yon may find it convenient to divide your list, 8o a8 to aveid
ahsence of your whole stalf on one day, and if you do so it will be understood that you desire a different
date to be appointed for inoculation of each division.

3. Mo inseulntions will be done st this Dopartment, and the place chosen will bo duly announeed in

the newspapers. I have, &c.,
C. A. SIMMS,
Hecretary.
Letter to Ieads of Departments of the Public Service.
Form No, 257,
Bir, Diepartment of Poblic Health, N.5.W,, Bydooy, 1 May, 1900

A fresh eonsignment of plague prophylactic being expected to arrive shortly, T have the honor,
by direction of the President of the Board of Health, to inform you of the arrangements which have heen
munde for inoculation of Civil Bervants emploved in Bydney,

2, Throe methods will be available, and in aecordanee with regulations which the Premier and
Colonial Treasurer lus been pleased to make, the number inoculated on any one day will be strictly limited.

() If you have the goodness to furnizh me with a list of the names of officers in your Department
who desire 1o be inoculated, o portion of prophylactic will be forwarded to you sufficient for the
number,  You may then provide s medical man to make the incenlations, o room in which hoe
can operate, snd a clerk to record the nomes of thoese operated o, together with the dute of
aperation.  This list to bo forwarded to we for record with refercnee to possible ecourrence of
eases of plague among the persons inseulated at some future date—a matter of great practical
importance at this time,

() ¥You may send a list of the names of members of your stall who desive inoculation to me, whtn
you will receive tickets entitling the holder to be inceulated on o day specified thereon. The
numes may be divided into batches to be inoculated on different days (s0 0z not to interfere with
business unduly),  The hobders will then preseat themselves at the place of public incculation on
the appointed day, nwd will take their turn with the generm] publie,

() Individuals may wake personal application at the place which will be appointed for the issae of
tickets, when they will receive dated tickets ns last mentioned.

3. Shoubd you decide to adopt either of the mothads (a) or (8, T am to ask yon to be good enough
to communicate with me at the carliest possihle date. Tt is particalarly requestod that the names of
gontlemen who are lnbitually employed in Sydney may alone be mentioned, others being in no known
danger, and the supply of pm_ghvlu.tti.c being limiterd,  The place at which tickets will be izsued, and thas
place of public inceulation, will be announeed in due convse in the newspapers.

I have, &s,
O, A, BIMMS,

Form No., 268

Department of Public Healtl, .5.W.
Bir, Q}'GML
In answer to your recent request, T have the howor, by direction of the Chief Medical Officer
of the Government, to forward you horewith doses of Haffkine's plague prophylactis,
and to call your attention to the instructions and conditions mentioned hereunder.
; As a matter of convenience the form referved to, which will be found overleaf, is perforated, so that
it may, when filled up with the particulars, be torn off and retarned to me.

I have, &ec.,

. AL SIMAMS,
T Thr, S

Hoffkine'e
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APPENDIX H.

Text of the Poster and Pamphlet issued on Mareh 1st, 1900.
Department of Public Health, New Sonth Wales.

Prevention of Plugue,

PLAGUE is present in Sydney. 1t hag been introduced by disensed rats, and there is great danger of its
spreading still further.

Great efforts must therefors be at once made by Municipal Councils and by individunl houscholders
to kill all rats. This war must he persistently and steadily carried on. It mnst extend to every neigh-
bourhood, as well as to these where the rats are known to ;:u_', infected, for the following reason :—As soon
a8 rats find they are dying in nombers, or are being trapped and killed, in any place they inhabit, they
leave that place and go to some other.  If there are already rats at the lntter place, thess become infected
by the immigrants, and then disperse in their turn, thus carrying the disease still further.  All rats, there-
fore, must be exterminated as far possible, and the attack upon them should be simultaneons in the healthy
and infected neighbowrhoomds.

The following hints should be carefully vend :

1. Tt is most necessary that rats should be kept out of dwellings. Take care that doors are not
broken near the ground, and close them at night ; see that all gullies aro effectually trapped ; sce that every
louse connected with the sewers is so connected according to the Regulations of the Board of Water Enpply
and Sewerage, and that the traps are in good order, 50 that mis cannot get past them,

9. (ather up with scrupulous cave all fragments of food, bones, vegotables, potato-peelings, corn, ke,
dec., ond either burn them at oncs: behind the kitehen fve, or plaee them in o securely covered dirthox ;| o
far as possible also leave no water about where rats can get at it.  Rats are always looking for food, and will
not stay where none is to be found.

3. Lastly, take moasures to kill any rats which happen to reach the premises.  Poison is the best
means, and nothing is better than arsenie, which is sold as * Hough on Iats” and under other names, It
should mever be spread on bread and butter, which might attract children, nor on_any similar food.  T6
should be mixed with a little meal and water. Ol of aniseed and an oil called cil of rhodium are said
e lras%tinuy attrnotive to mis, and o littls mlﬂnh mixed with the meal, or smeaved on braps.  Set traps
also, Uso dogs too; dogs very rarely indeed have suffored from plague, and, at all events, it is not only
dizepsed rats which are to hdmmyei but alse healthy ones,

Dead rats found about premises should not be touched wntil they have first been sealded with
ngzg-wnm where they lie ; they should then not be taken up in the hands but with tongs ; they should

rnt.

Extermination of rats is the most important thing to be attempted at this time. ~ Very good reason
has been shown for thinking that the plague spread i Indian cities not so much in proportion to
gvercrowding nor to filth as in propertion to the i!mililit,hg which houses afforded by their construction for
entrance of rats to dwelling-rooms.

8till, it must be remembered that, although rats may begin an eﬁ;lemic of plague in wan, they are
by no means the only earriers of the mtﬁ?um Plague is a fever ; like other fovers, it is aided in its
attacks by filthy surroundings, and probably its infection is fostered by filthy heaps of neglected and
putrefying material, and by filthy earth.

Very great and special pains must therefore be taken by houscholders to thoroughly eleanse their
houses internally, their yards, their gatters, and their drains. Municipal autheritics should inevease their
stafl’ of senvengers, take care that all the minor nuisances (which at present are subject of daily
complaint to this Department) are abated forthwith, and prevented from recurring ; they should alsa
rogularly collect and destroy filth, sweep and fush road and other gntters under ther control, and take
care that sowers within their jurisdiction arc often flushed. Municipal puthorities are seldom provided
with large staffs, and nuisances sometimes exist for long before they are idstected and dealt with. Every
ratepayer should make a point, thercfore, of reporting every nuisance which he observes in his district to
the Couneil Clerk, who represents the Couneil, which latter is the Local Authority under the Public Health
Aot for the district it serves. It has full legal power to deal with and prevent all nuisances, either by its
own action or through the Polies Courts.  Such complaints slioubd not be addressed to this Department,
which cannot execute detail work over the whele Ualany. Detail work is the duty of Loeal Authoritics
within their several districts or municipalities.

Diircetions for Special Cleansing and Disinfecting.

Limewnash all ceilings and whitened walls afresh ; limewash all eellar, basement, and cuthouse walls,

Swahb all womlwork theroughly with earbolic water—include sash frames, window cases, Lo

Remove all floor coverings ; have carpets beaten ; oilcloth, &e., to be washed with carbolic water
an both sides.  Scrub the floors if of s, and swab with carbolic water. Water stone, Lrick, and
varth floorings with carbolic water three times a week.

All lumber and the like not in actunl nse must be removed from the premises and not returncd to
them. All wastes, garbage, ashes, dung, stable bedding, &c., &e., must be removed, and stable bedding
renewod with dlean staill

Stable floors, if of wood, or likely to be foul beneath, must be torn up, the surface below thoroughly
clonnsed as deseribed, amd replaced with good iloors properly close-jointed and eaulked, well-bedded on &
sound bottom, and graded to a gutter. The gatter must be placed in communieation with a gulley leading
to the sewer.

Al drains, gullies, sinks, water-closets must first be flushed with hot water. They must thon be
flushed with carbolic water, and afterwards be kept dressed with chlovide of lime,

Furniture must be moved 80 a8 to give access to walls for cleansing, ke., and to the floor on which
it has been standing,

aill
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1 APPENDIX K.
Governor's Regulations under the * Wharfage and Tonnage Rates Act of 1880,

I. Fvery vessel lying at a public wharf at any port or place in New South Wales must be
maintained lr_?r{emh:hs b o distance of not less than 4 fed from the wharf,
2. The fenders used, as required by the last preceding Regulation, together with any ropes attached
F.'l ﬂ'lIE'.III must be freshly tarrved cacly time Lefore uae, and ll'h'lil:r if continnously nsed for more than twonty-
o hoatrs,
4. To each hawser and rope by which the vessel is made fast for 6 feet of length from the shore endl,
and for 6 foct in length from the ship end, and to fore and aft springs thronghout their whole length, tar
must be applicd &0 that the said parts amd speings are thoroughly covered, freshly before each time of use
and daily if continuonsly used for more than twenty-four hours, The tar may be applied by means of
bagging securely fastened nronnd the hawser, rope, or spring.

4. All gnngways must be deawn up, excopt when in actnal use, for recoption of cargo, except o
single ]Hmi::fer gangwny, and the said pussenger pangway while in use must be constantly maintained

tarred on its apper sorface for a distance of 3 feet at least from its shore end, and for a distance of
3 feot at least from its ship ond,

3. Botween sunset and sunrise, lnmps of the best available sort must D sugpemled over the side

sufficient to keep the wharf fore and aft brightly lghtod,

' & All port and other hioles in the ship's aide next the wharf must be kept elosed, unless in actual
use for reecption of eargo, when they must be brightly Behted as long as the vessol lies at the whaed,
7. Mo net must be used between the ship snd the whaf,
8. No lighter must be allowed alongside except by special written permission of the Manager of
FPublic Wlharves,
LI master of a vessel who contravenes any of thess Regulations shiall be lishle to a penalty
not exeesding , anid not less than £5, which may e recoversd ina summary way before o Police or
Stipendinry Magistrate, or any twoJustioss of the Peace, in aceordance with the Acts relating to proceedings
before Justices of the Peace, adopted by the Act 14 Vie. No. 43, and any Acts amending the same,

APFENDIX L.

Leport of the Board of 1lealth upon the Case of AP,

The Chief Medieal Otticer of the Government and President of the Board of Health to The Honorsble the
Premier and Colonin]l Treasurer,

Februnry 7, 1900
* *

% * * # " ‘s * #

I.—Crixican AGcousT,

AP, aged 33, married, a rather slight but muoscular man, fair, and of nervons temperament ; had
had no illness for several years past. On Janwary 19tk he was driving a lorry through the city abont
12 o'clock, on a very hot day, when he was suddenly seized with giddiness, headache at the veries, and

- pain i the region of the stomach ; he was obliged to lie down for a time when he reached the warchewso
which ke was then going, but afterwards finished lis day's work, thoogh still suffering.  About four
hours after attack he began to feel pain in the left thigh near the groin, and discovered a small lump
which had not been thers before. He loft work at G o'clock and went to bed ; b took some castor wil,
- and had free action of the bowels ; e alao vomited, the vomit being of natural appenrance. e was very
il all night with headache, thirst, fever, and continned pain in the gastrie region; the lump in the thigh
- ached continuously. Jauuary 20k, at 215 ]];.:rn.. he was found dozing, but was casily roused to attention ;
his face was flushed, and a litile puffy or heavy-looking ; bis cyes were slightly suffused ; the skin felt
burning hot, the axillary temperature was 10497 1., and the pulsc was rapid and bounding. Examination

; of the Iungs discovered no sign of disease ; he was able to move about the bed freely, and ta show various
- paris of his body readily ; he answered questions pmmpt]f and clearly ; there was no deliriom, nor anxiety,
~ nor interference with speech; the spleen conld not be felt. The leit lower extromity showed the lowest
3 of the femoral chain enlarged ; it was just visible, was about the size of an unshelled almond
- indurated, and but slightly tender on pressure ; the swelling was woll defined, and limited to the glu.mi
- itself, there being no infiltration of the surrounding tissues ; two other glands, which secmed not to be
enlarged, conld be distinguished just above it. There was no inguinal enlargement, and eareful examination

- of the rest of the body F:.itud to discover any other swollen ganglion, excopt one in the right suh:m:illn:iy
ﬁm; this was hard, was not tender, and, though the patient was unaware of it, was probably old.

The genital organs were perfectly free from lesions of any kind, and thers were no signs of venereal
disease present or past. ‘Fulm leg was examined for injurics which might have given rise to swelling
of the , but none were found. A further examination, made two days later, disclosed the following :—
! the left external malleolus, and just anterior to the edge of the achilles tendon, was a cireular
sot, about 3 mm. in diameter; the cutls was purplish red ; the eoticle which had been detached was
- adherent to the skin; at one point of the circumference it was slightly rageed. It seemed probablo
‘that this had been a bleb; its circular form and protected position suggested that it had not been
¥ . by abrasion ; amltilwlliln the feet showed no evidence of chafing at any other point, the patient

¥

{ he Leen wearing the same boots for three or Four months past, and that ihey had never hurt
him. Three days afterwards the catis had lost ita reddish-purple eolour, and new cuticle had been formed.
arlier observers felt unable to say that this lesion had not been present at the first examination.

On January 21st his temperatore had fallen to 102-3° F.; the pulse was no longer bounding, and
s occasionally intermittont (imperfect systole) ; ha still lind some headache at the vortex, but he had
pk tolerably well, and was better. The gland formed a visible lump of the size of a walout; the skin

aveEr
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over it was slightly red, but it had been continuously fomented with hot boracic lotion ; there was eom.
meneing peri-adenitie effasion, but no matting with the smaller glands immediately abave could be made
ont. &n Janpary 22pd his temperature about midday had Eallen to D0-2° . ; he was cheerful ond alert,
but pale and rather {remulous ; the headache was less A he felt weak, but not Exlhnl!llﬁll; the gland had
markedly inereased in superficies, bt was not mueh thickened, and theungh still quito tender was not at
all acutely sensitive, He had slept well. On Janwary 2ird the patient was in a similar state, but
decidedly thinner and paler than at first ; his temperature had risen again to 102°4° F.; the pulse was
weak and easily compressed, but not intermittent.  The femoral swelling: had increased, and was nearl

cirenlar, about 2 inches in diameter. On Jowwary 245 his temperature was still 102:4° F., and his |
general state about the same ; the femoral gland was of the size of a mandarin orange; it was still hard,
surrounded with effusion, only moderately tender, and free from fluctuation. t

& - BACTERIOLOGICAL TRVESTIGATION,

"The bacteriology of this ease was described by Dr. Frank Tidswell in the following report :—

O Jannary 218k a puncture of the gland was made with instroments just provienaly sterilived by ex to sheam
for half nn hour in the Koeh steriliser.  The cottos-wool wrappings were retained $ill the time of operation, and the
instrimsents were still warm when weed.  The part had leen continnously treated with boracie acil fomentations’ for the
provious twenky-four hours, Jast prioe bo tho jon the skin was shaved, well vashed with § per cent. carbolie lotion,
then with recently boiled and still warm diatilled water, and finally driod with sterilised cotton wool. Through tha ;
opening n the skin by partial withdrmwal the syringe needle was !m»l s mix difforent directions throngh the gland,
piston was raissl on cach ccension, bub no fluid entered tha | of the syringe.  On its final removal the channel of the
needle was foumd to contain n minits guantity of blood.  This was efocted over the surface of a serum culture tube hronght
foi the prarpose, anid a second serum enliura tubo was inooulated from the ficst in the ordinary way by means of the platinum
needle,  Toth of these tubes inculated at 357 €. remained storile for & period of ten days, when t r further chacrvation
wia abamdoned.

O Janaary 220, whilst palpating the gland, o deop of pus-like Buid was expressed through the puncture hole of
the provious 1]-1.’ O the 23nd ISHFE-I“ llln-nu"mil.-r i was obtained in the same way, Om cach oocasion the -
dleop isauing wis used to make smear rationa, and eultivations on serum and agar ; and that obtained on the 20
also used to inooulate a monas.  As tlﬁ: microscopieal and eultural charactess of the thres samples of fnid were identical,
e ﬂeu:rip-'l.h'm. will aexvo for all. :

The Hafd expressed was of a dark groyish eolonr, showing o little red_(blood}, but no yellow, A small portion scb

e T

aside was fonnd o have elotted firnly when cxamined half an bour afterwands.  The amonnt of bivod ot was far too
small ko aseount for this eloiting, mul, moreaver, the clot was pale in coloar. It is evident, the that the fluid
conlained 3 large andmizsture of lymph. Undor the microscope the fuid was seen to conlain numersis celle, - A

few were normal in charseter, bot most of thom showed fragmented nucle, snd more or N“P‘lﬂﬂll"ﬂﬂ]?hﬂﬂ'-ﬁ
resembled Ypus celle.”  Lying in groups and singly amongst the cells were numerons bagilli, varying, lut
or exlimdrical in form, moging between 1s and S in h amad aloat *5e broad 3 ends tapering amd Eml&m off
staiing woll with gentian violet, fuchsine, or methylene blue, and more densely at the poles than in the middle of the rade.
The majerity did Dot retain the stain when treatitl by Oram's methed, although here and there s individeal bacillus
fumalnel golonred, Mo spores were soon, Ronnded batterisl oloments were not uncomendan, anid the resnlts of cultivation
sibaoquantly showed them io ba mierooresd, and ot merely coose bacilli, :
The cultivations were apon ordisary serwm and upon antriont agar, the inoculations Being mucde at the bedside with
the platinam needlo storilised P it flame o & spirit-lamp,  The tubes, inoculated about noon, showed dofinite o
the seconsd morning afterwards, 4.6, in alout forty-ive hours, having been incubated a 37° C, in the interval,
were of two kinds, one composed of microcsse, the other of hagilli, J § ; -
The micrococeal growth npen scrwn dm-nlng.ml in the form of rounded colenics, nttaining o diameter of <5 mm. in
foriy-cizht hours, and extending to 2 or 3 mm. in throe or foar days,  Thick, opagas, ﬂﬂhmm m
smooth surface, ereamy white in eslonr, In subeulture the growth was mors raphl at first, o 1 mm. wide u'm?r
ileveloping in tweniy-four hours,  After this the growth estended slowly, resching a width of about 3 mm. alter five duys
at37° 0. Mo sltorstion in colonr wan obaorved, Thero was a thick deposit and terbidity in the condonsation water.
Uy nindrbonst agar the growtl was similar o that on serum, but whiter,  On glucoss l%;:;h& el wns swore abundant
than on I|_1|.1tn'n||l|. agar, and was well up in fwenty-four howrs. . In bouillon thers was ok tarbidity already apparent in
twenty-four hoans,
¥ e cocel stained readily with gentian violet, fuchsine or methylens blue, and retained the colonr whon treabod by
Gram's method.  Under the minmunﬂu they were seen o be regular in outline, and to lie singly or in groups 0
eosei],  There were no ehaine.  Individual coeci mensurod °5 fo '8 . in dinmeter.  The transverss liss neen in
the pj'%::lil.‘ voeol was nob detocted in any of the specimens examined. g T
lacilliary grawtl apon serom at 8700, was ssanty. It appeared in forty-cight hours in the form of small, round,
slightly rised traualacent colonios, of n little leas than =5 mm. in diametor, The growth had not extended the
thied day, after which, in the original tubes, it becama ovorgrawn by more rapidly developiog micrcocei.  In
upon sertin the growth was visiblo as a thin colouriess slreak, in I":ﬂf“li it Boars it increased o n hand about o
wile,  Alter Avedays it formed o thin translncent streak still limited to the neighbourhond of the inoculation line,
thicker at the marﬁin- with cutlying colonies, and showing granular raised specks at irregular intorvals, Upon nn
agl.ramlflnmv tho growth waa very similar, and whon looked at from the back had a ground- In Liroth
:: frrmed abundant lpinkullrw Emhmtlzlgﬂ E!e'lm nttT: sl ba lh;;:l-& Iul;h tub:ll:. with an ob - : ;
iarxcter ns that in Hallking's ylaotie, roth itsell remaining perfestly clear and trans t w
o the sarfacs disappeared on shaking, al was nok reformed after four days at 37°C. In m‘lm!ﬂll -
pewident his 2 to 0 mim. long wore formed, ss woll as & copious depasit, e
The bacillus stained m.dl? with viotok, fuchaing, or methylene blue, Ts decolourised by Gram's
bero and thero individual bacilll or small groups of them retain the colour. Non-mobile, at least ns ;

i

1

movements of translation, The bacillns shows very distinst bipolar staining, more marked in some mens than in
others, lut clearly rocopnisabile inall.  This charseteristic may nmonnt bo the cobouration of enly & pol e, or to
colouration of most of Taillus, leaving only thoe middls of " the val oostaived.  Intermediate e SO
Tlhie bacillus variea vory much in form, msu!.nri{' oylinilrieal, Mrﬂllpﬁd. cluleshagpaed, dumb-bell, and nrﬂﬂm’htg' !
the commanest forms, The b varies between 1 poand 3 g, and the breadth is vsaally about 5 p.  The emds ar

rounded off,  No spores were obssrvel,
Bome of the materinl ohtained from the fomoral swelling on 23nd January was inoculated st 490 p.m. into a monse—

g ring nll the next day. There was no visible al

tlen site of inceulation ; bat the monse was 6ot Taamallad.

into the back at the root of the tail, The animal was livel il
lively in the mh.h got vor
mick during the afternoon, At 6 pon it was huddled up, coat rough, respiration harried, Mfmw np

when thes glass of its jor was Mieked. Tt was founil dead and stiflf voxt moroing at 9 a.m,, haviog thas

. t hours, and died within six r hours after inooulation el
~ The principal post-mortom fontures were as follows :  Humord modoma at site of inooulation g "1?"-" he
ingmino-femnoral glamds on the right sble ; no enlargement of s detected olsowhere ; poricandinm dasky, but mo
hemarrhages seon ; both ventricles of the heart distended with foebly clotted Blood ¢ lungs bright red in colour,
mﬂ;mu i#) & liver definitely but not very manch swollen, mottled white and pink on surface ; deep red on section !
bladider conpty, or nearly o ; apleen not much, if at all, loager than wormal, thicker, awollan hﬂﬂhlmﬁ B
its mormal ¥ edlgen and nsswme o sa I-IL.I form, soction d rw.l trabiecule could not bo seen with a hand | H
|E.u1ull.:,-ﬂ| narmal, wrmall ill‘snll:iucwpml, flestines Bot olwvi flm Lt contain (uid ficees ; wml,
eotion pale, internal stractare obsoure ; lnluﬁ:r distonded with urine of normal coloar,  Smear proparaticos aml

muls from varions organs gave the bacilli showing bipolar staining.

siok within forty-o
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A secomd monss, ivoculated with o small pices of the gpleon of mosse 1 oo 25th Jannary, at 10-30 pom,, was lively on
the following {'Hll:-l. (O the 27th it became sick, 'l:il:hiﬂlih the same aymploms as the first umumP On the !ﬂ!tlﬂ‘ at
9 a.m., it was Ilsl'mglr-rﬂj epsa ita left side—the hind quasters being in n normal position ; but tho forelegs were tacked
away, the lelt shoulier toa Etlm wiregange {loor of the cage, and the head stretched out. [t renined quiescent in
this poaltion till it died at 11 o'clock.  The second monss thos became afok in aboat Em‘-l.-j-:i;hl haones, and disd in seventy-
two amd a kalf hoars after inoeulation, 2
Tl principal peat-moctem features were as follows, the animal leing cxamined ten minntes after doath : Hemorr.
wdoma at the sito of inocalation ; enlargement of hemoarhingie infltiation roand the right ingnino-fomoral glands
enlargement of the left ingoine.femoral, and right amd loft axillary glands, bot nd hemorchage,  Fericardinm dushy, bat
o henaorrhagos § right ventriclo of heart containg fuid blood, lefe ventricle contracted and ompty @ Inngs redder than
normal, bot not 8o mach affected as in Gret monso ; liver slightly swollen, mottlel pink and white on sariico, section decp
red ; Wadder distended with clear yollow bilo ; sploon wot visitdy altered internally, but seetion a little thicker than
o And ol & deep red colour: trobeenla faintly discerntble with lens @ stomach normal, small intestines markedly
congedted, large intostine contains uid feces ; kidnoys normal on sarface ; seetion pale ; stactare olseure 3 bladder empiy.
Emﬂrfurmldmﬂ and culturcs wore mada from variois i gave bacilli an in first mowss,
third mouse, inoculated on 25th instant with & small plece of the splecn of mouse Ne. 2, beeama sick on the 30th
instant. Tmring 51st January sod $nd Felruary it had a2 scrics of seiveres, ehameterised by vory borricd and laboured
breathing and prostration, aml on each oceasion :ﬁpurnd abont Lo die,  In tho intervals it sat quictly ieddled ap, rarely
maving, and taking very Titte food,  I& was foand aload at am, on the moming of @nd Fobruary, having thus beeonse
sick on the second day, and diel in abiont foor and a hali days,  The post-meriom o wate very similar o those
shown by the other mice ; in particnlar, the left inguino-femoral glowls were swollen and sursounded by hmmorrhagio
and the spleen enlarged to twico it normal size.
ﬁﬂumﬁgﬂ? inoenlated in loft thigh on 25th Jannary with a small pices of e spleen of moose 1, showed no sign of
illmess &ill the 27th, bnt upon that day became quict and drowsy, and took food sparingly. On the 28th it bocame ver
obivio Fick, sitting huddled up with the back arched, eyes partly closed, and mﬂ:ll.y moving,  Cn tho 20th and 30th it
remuned in very much the same condition, and was found dead ab 0 a.m. on the 3lst instant, The principal pos-sortem
femturcs wore as follow —Hmmorrhagic infiltration st site of inocnlation and in left in Wlinn-[-cmnrar rogion ; right groin
normal - onlarpement of and hmsmore agn roaad loft nillau-y ,B,ll.'luh ] ﬂghl axillar glanﬁu enlarped 3 heart shows nuhlu-ri.
cardial hemorrhages along auriculo-ventrioular and interventrisular grooves, and also along the edpe of the right ventricle ;
lungs dark in colowr, especially 1.||Lpur ol middla right loles, in which there s bronchoe pnenmonic comsolidation ; sub-
pleural hamorrlages in various places in all lobes ; livor onlarged to aboat twice normal size, mottled red and white on
surface, nunerous small subeapsnlar bemorrhages ; spleen about three times la than normal, deep violet in eoloar,
showing very numerous white oreas on both sides resemBling miliavy tubercle in appearance, edges rounded, no
hnu'w;mlghlgu; kid nok enlarged, I‘lﬂlt{ in colour, hamorehages ander eapsule; suprarenals, especinlly left, enlurged
and hemorrhagic ; lder distonded with eloar urine ing albumin ring with sitric acid. No definitely abnormal
ap ces wore detectod in stomach or intestines, The blood-vessels fourd on roffocting the skin were markedly injectod,
tho blood Auid. The viscera wore not sliced a8 it was desived 1o evo the specimen with the organs i sy, for
ical and enltivation parposes small picees were obiained 1l|m£c?t:=a am the umder parts of the organs, previousl
seared in the usual way with o hot knife-blade, Tho smear preparations and eultares showed the bacilli already de-:ribcd‘:
A second guinea-pig, inocalated on 30th Javuary with a small plece of the spleen of grinea-pig Ko, 1, 1 sick on
Sith Jannary, was vory sick ﬂur’snf Ast Janmary and 2nd Fobruary, and died at 19380 pon. en *J:uh'-uhnnr,-, having thus
became sick in two days, amd died in about fowr days. The Ewmm:m apparances were similar to those of puinen.pig
No. 1, except that the splecn, I.hmﬂ twico the normal iz, dul not show the miliary-tulsrelo-like ap]hn.m
From the I'an)ins MHF of the Laclericlogical examination of material obtained from the enlarged femaoral
glaod of AP, it will be scen that two microbes were LE'JhIHI-'[i!I:I s micrococous still andetermined, but most likely
oie of the varicties of staphylococcus progones albas ; and (B) a bacillos answering positively to all the immediately
applicable tests for Bocifus Poatis Breboiior,

FEANK TIDSWELL.
d.—ErmeMionoarcan RELaTions,

A.P. was a lorry-driver, employed by the Central Wharf Company. His chief occupation was
earting exports from eity warchouses to the wharf, and delivering them either at his employer's ware.
house or at the ship's side. For several months past he had been thus engaged in carfing wool almost
exclusively. Oeccasionally he wsed a truck fo run goods from the warchouse across the wharf, He had
not h q:?dl dischanged from any ship since the previous Augnst. He had no business on board
Ihi;z,hthwgh may oecasionnlly have earried o message to the mates ; and he had not been below on
any ship for three months past at all events. Since Christmas bhe had only visited one other wharl, that
of the A TSN, Co, on January Oih, when he removed green hides imported from Queensland 1o o city
warchouse. Both steam and sailing vessels from plague-infeeted poris must by this time (namely, near
the end of the sixth year from the date of declartion of the epidemic at Hongkong) bave discharged or
loaded at every euilable wharf in the harbour;: and, as regards Central Wharf alone, between November
Jst and January 20th four steamehips, which all carried Chinese erews, and which had all touched at
Hﬂnghug. had lain there—one of them from Januvary Bth to 20th.

4. —=TLocarl Coxpirioxs,

AP, hadl lived in the honse where he was found for aiﬁht years (see illustration). It was built of

briek, on a sandstone ridge, which sloped rather steoply to a branch of the harbour, within the eity limits,

- and in a neighbourhood containing many large warchouses. 1t had two stories, four rooms, o small atiie,

and an unused basement, of which the natural rock formed the floor. It was in avernge peneral repair,
but the sew was seriously defective.® There were no inside fittings, but there was n&mrd gulle
balfway down the small walled yard, and a water-closet ab the end of it.  These were drained by G-inc

EW.P, which ran forward under the house in achase cut in the rock floor of the basoment. Tha

, was in abrial connection with the sewer, and the last lenzth of piping against the front wall of the

house had had & considerable hole knocked in it ; the interior of the dwelling was thus brought into direct

eonnection with the interior of the sewer. On the other hand, however, the basement had a large opening

at pavement level in its front wall, and a door at the back, both of which were said to be kept constantly

L The drain junctioned with a very old oviform rubble sewer, which discharged on the [oreshore ab

alton's Wharf, a 60 feet below the house and about 150 yards away, next to the Central. and which

: “W with any tide-flap. Very fow houses were connocted with it, and it= chief use seemed {0

be discharge of storm-waters. In every domestic respect the house was tidy, clean, and well-kept.
J. ABHBURTON THOMPSON,

. = This is too rmlly the case within the ity of Syd which in thi :-u"_ is very sha distingitished from
the rest of the Lhmm:-lfiunjm In the latter m:«':':ngﬂ. YOl goiusibe cobteolof tha atropolitan Board of Water
m and Sewe 3 amd the 33,000 houses, containing 152,000 persons, to which the Board's service bad boon extonded
{ December $1st, 1890, are in ¢very case conected on the most approved principles.

=
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IrEPACE.
July 31sf, 1003,

Ox reviewing the events of the epidemic of 1902, it appears that they justify
and enforce the adviee on management of epidemic plague which was given in the
official *“Report on the Outbreak of Plague at Sydney, 1900 "; this, therefore,
need not be repeated on the present occasion, which will be used to investigate
further the causes of epidemic plague.

2. In other parts of the world, the maintenance and spread of plague arg
ascribed to human intercourse— directly with the sick, or indirectly through articles
whieh have been infected by them—and to place-infeetion.

3. It has been shown that the epidemic of 1900 was not caused by direct
eommunication with the sick, nor by diffusion of infected articles, nor by place,
infection. These observations on the mode of spread we have now had opportunity
of ehecking. They have been confirmed and amplified.

4, The share which may be played by the rat in causation of epidemie plague
has been left a doubtful matter by the evidence which has been gathered elsewhere.
All that has been ascertained is that man and the rat are susceptible of an identical
infection. That plague is primarily a disease of the rat; that it is commonly com-
municated to man from the rat; or that man and the rat in usual circumstances
of propinquity are reciprocally infeetive, have but been shown to be probable
conjectures ; for it has also been said*® that sometimes an epidemic has taken
precedence of the epizodtie, and even that in different places each has run its course
unattended by the other. In short, no more than an oceasional, though frequent,
concurrence between the two has been remarked, and the question whether epizodtic
plague be a cause or an incident of epidemic plague has been left unanswered by the

observations thus far recorded in other countries,
[ o1
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5. Here, in Sydney, we formed the opinion in 1900 that plagne-rats constituted
the sole source from which the infection was communicated to man. A good deal
of evidence in support was furnished, but it was, and under then circumstances
almost necessarily was, incomplete. It has now been largely supplemented. How
far it reaches towards demonstration of eausative association between plague-rats
and individual cases of plague is left to the reader's judgment. It is shown helow
that the task of fully examining into, and of exhibiting, the relationship referred to
is one of great difficulty in any city.

6. But supposing the invariable precedence of rat plague and a constant
association of plague-rats with individual plague cases to be established : Another
and important difficulty presents itself, which is that in all probability the rat
unaided cannot cause epidemic bubonie plague. An intermediary is necessary to
convey this septicremia of the rat to man. Whetlier that intermediary may consist
in inanimate objects on which plague-rats have deposited the infection in a way to
facilitate its effective contact with man, is a question which is discussed at length
below, Some ground for answering it in the negative is there shown.

: 7. It has been already noted (Report, 1900, p. 38) that Simond had suggested
in 1898 that therequisite intermediary might be furnished by the flea and the bed-bug.
Personally, I had accepted this suggestion before the disease had appeared here, on
the ground that it served to explain a greater number of reported, and apparently
discordant, observations than any other which had been made; and when the first
ease of the epidemic of 1900 oceurred which, as it happened, indirectly exemplified
it, T took it for guide, althongh the proofs adduced had remained uncorroborated,
and although direct experiments by Nuttallt (which were made, however, with
Cimex only) liad yielded negative results. By the end of that epidemie it had been
generally aceepted in this Department on the ground that it, and it alone, appeared
capable of co-ordinating the observed facts; and, notwithstanding an adverse remark
on “rat-fleas” made by Netterf, and vivacious contributions on the same subject
by Professor Galli-Valerio§, which intervened, we regarded it with similar favour at
the end of the second epidemic.  Attention has now been given to determining the
species of the fleas which infest rats in this part of the world, to variations in their
frequency on rats at different times, and to examining into their ability to bite man.

.+ B The importance of the foregoing remarks, which, to those who are content
with the simple theory which is expressed in the one word “rat,” will appear
recondite and superfluous, lies in this: That while our experience regarding non-
diffusion of the infeetion by direct or indireet communication with the sick and
non-maintenanee by place-infection, is not the same as has elsewhere been recorded,
it has yet been acted upon by us with an apparent diminution of the number of
persons attacked, together with large saving of direet expenditure, and aveidance of
nany of the indireet oceasions of loss to individuals which, in spite of our adviee;
were caused to operate so largely during the first epidemie.

9. And now, unnecessary though it be to repeat all the adviee on management
of epidemic plague which was given in 1900, because it has but been corroborated
by the further experience of 1902, it is yet well to recall the most important of the
lessons which we then ineuleated. 'This, repeated to-day with the emphasis which such
corroboration warrants, runs as follows :—The promise of safety for the future lies
neither with attempts to prevent the importation of plague-rats (which must fail
from time to time), nor with attempts to exterminate the rats infesting the localit
to be defended (which we have learned is practically impossible), though both &
these measures have their valuable uses, bhut in habitually exeluding rats from
inhabited premises.  This, manifestly, is a defence which ean be set up suceessfully
by Local Authorities; it requires persistent effort, but involves hardly any
exlwmiitl:lm of municipal Tunds,

Tanr 1.

" Anmales do I"Tnstitut Fasieur, 1808, +.Johne Hopkine Ilrculrl.l.n'l. lré-pcrﬂl, VIT, pp. 17-21. £ La Peste et son
Migrob ., Paris, 19000, & Cert, £, Bakter, XXVIIL, p. 1, amd XXVIIL, p 3
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Part I.—The Epidemic.

10, The last ease of the epidemic of 1900 was notified on 9ih August of that
year. An interval of rather more than fifteen months ensned, during which eareful
watch was kept for commencement of the recurrence which was feared ; but among
the many eases whieh were reported for diagnosis during its continuance, there were

ut two which afforded good ground for primd facie suspicion, and after investization
it was shown that both were due to streptococeie infection.  The rats which infested
the areas on which cases had arisen were also watched until it a ipeared pmhahlé
that the epizoitic of plague which had prevailed among them had died out.

11. That long interval was determined by attack of a man on 4th November,
1001 ; his ease was notified on 12th November. A free term of thirty-four days
ensued, and then, on Sth December, a sccond man was attacked, After a further
free term of about thirty-five days, a woman fell ill on 10th or 11th January,
1902. During these two intermissions several cases of illness were reported for
diagnosis, but no ease of plague, nor any in which there was real ground for doubt,
was among them. The epidemic declared itsell with the third case, and, as the last
tient was attacked on 8th June, it may be veferred to conveniently as the epidemic
of 1902, Tt consisted of 139 cases, of which 39 ended fatally, and is the subject of
the present account.

12. On 6th August, however, one further ease oceurred at Newcastle, It was
“indigenous " to that eity, but, thanks to the measures immediately taken it
remained solitary, and the danger to which that important seaport had been exposed
was averted. It is separately deseribed below.

MANAGEMEXT 0F THE EPIDEMIC.

13. Management of the epidemic rested with the Board of Health. Mr.
Edmund Fosbery, C.M.G., who bad been appointed by the Board to act as President
during my ahsence on leave, and the Principal Assistant Medical Officer of the
Government and Micro-Biologist to the Boand (Dr. Frank Tidswell, M.1B., D.P.IL.),
who at the same time Liad taken up the duties of the chief cxecutive post, oceupied
those positions at its beginning. 1 resumed control on 7th Marel.

14, The method of management differed essentially from that actually followed
in 1000 in three important respects. First, in 1900 we had pointed out, in the
course of our report on the case of A.P. (Case 1), dated 7th February, that the Coast
Hospital was the only suitable place to which plague cases could he sent for isolation
and  treatment, a had repeated this recommendation several times during
the earlier part of the epidemic. Secondly, we had announced, on 2nd March
(Case 5), that it was unnecessary to segregate contacts, and that for the future we
should, as a rule, remove only the sick from dwellings. Thirdly, on 28rd March

Case 82), we had so far expressed our opinion as regards probable diffusion of infeetion

y merchandise as to give instructions that the latter might be removed in the
ordinary course of trade from the Adelaide Bond, which stood on that infected area
which was the first to be quarantined for cleansing. DBut the head of the Government
of the day declined these several advices; and, as a matter of fact, patients were
strictly isolated in the buildings, utterly inadequate to this purpose, and accessible
with difficulty, which alone the Maritime Quarantine Station at North Head afforded,
all eontaets were segregated at the same place, and cleansing areas were as strietly
elosed, or © quarantined,” during eleansing as physical circumstances permitted.

15. In 1902 ouradvice was implicitly accepted ; and consequently, as regards
the three points mentioned, we did as we had wished to do in 1900. First, the sick
were sent to wards within the Infections Diseases Division of the Coast Hospital, where
they were dealt with almost exactly as though they had been suffering from measles or
from some other of the commoner infections fevers; the only difference was that
visitors, thongh discouraged, were more freely admitted than would have been the
case had the discase been measles in fact. No other special precaution was taken
than that of rendering the wards rat-proof ; and the general economy of the hospital
was disturbed only by the number of patients suffering from this one diaea_.sI;r for

whom
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whom accommodation had to be found. Secondly, the sick alone were removed
from their dwellings. The other members of the households to which they belonged
were not interfered with. They were told that their premises were probably infective,
and were advised to withdraw from them until they had been disinfected, when the
circumstanees required this, but they were never compelled to move ; neither were
they supervised, except for a short time quite at beginning of the epidemic.
Pending completion of disinfection, entrance to the house where the patient had lain
was forbidden to all but the residents, but the latter were allowed to go in and
out. Disinfection was always very promptly done, and was usually finished within
thirty-six hours of the patient’s removal ; though in the case of extensive premises
the time was much lengthened, and aceess to theatres, hotels, and the like was
denied to the public until the structural repairs necessary to exclude rats had
been completed. Thirdly, areas which were deemed to be infective were rapidly
and thoroughly cleansed, but they were not closed during that operation ; movement
of population and trade were in no way interfered with.

16. These changes constituted remarkable ameliorations. Were they bene-
ficial under all aspects 7 The following comparison permits the inference that they
were s0, and in a striking degree.

Tante I.—Comparing the Epidemics of 1900 and of 1902, as regards number of attacks, fntality,

anid roat. ;
Number of Fniality.
Epidemio. I = Cost. 1
l Cases, | Deaths, G roves, Chinese Excluded.
| | .
15040 q 30 103 340 b | 176,000
1902 139 30 a5+ 2575 24,000
st ]

ProcreEss oF THE BEPIDEMIC,

17. At the Census of 1901 the population of the Metropolitan Registration
District was 437,932, and this inclnded a total of 8,842 Chinese, of whom only 222
were females.  Among the whites 132 cases of plague oceurred, of which 34 ended
fatally ; among the male Chinese 7 cases, of which 5 ended fatally. The manner in
which these eases made appearance is shown in the Table below.

Tane TL—Showing the number of attacks which occurred in each week of the epidemic, and the
number of weekly attacks which ended fatally ; together with the number of cases notified during

each week.
Attacks, |m1m, Hutilientions. Attocks, Dnth..:nntmmim.
|
1901, l 1902 —(contd,)

4 November | 1 0 ] fth week— 1 March 14 4 16

16 2 L] L1} 1 Oth ik o " ] 0 T

i ma B ) i (3 BT R T 12| 5] 10

[T et | o i 0 Flph s s 18 3 14

7 December 0 i 1] 12th ., =29 ., 8 1 12

0 i il 1 |1sn . —saApa| 5] 0 5

e RN S s T e 4

88 0| o A TR T "l 4

190, T T g8 | 2 7

4 January | 0 0 0 Inth  ,, — 3 May 5 3 T

1st week—11 = 1 1] 0 1Bth ,, =10 4 (] 1 8

Y R | | g | o 1 19eh =T 7 3 5

drd |, =25 o 3 1 i 20th ,; =34 2 1 3

dth ,, — 1 Februnry 0| 0 0 Sist oAl 2 0 1

bth ,, — B = 5 b 5 and 4, — T June i) /| 3

G:: n =13 2 | B ] 4 T o3ed  ,, —I4 1 i 0 i
mifC o Zign R 12 5 5 '

| ‘ 139 | 39 | 139

|
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18. The first case oceurred during the week ending 9th November, 1901, For
thirty-four days it stood alone ; a second then happened during the week ending 14th
December. After another interval of thirty-five days a third person was attacked
during the week ending 11th January, 1902, and with this the epidemic began.  The
first two cases being excepted, during the first six weeks (ending 15th February)
20 persons were attacked ; during the second six weeks, 69 persons ; during the third,
81; while during the latter five weeks, only 17 were attacked. These figures, which
result from division of the series shown in Table LI, eolumn of attacks, in accordance
with the marked inerease in the weekly number of attacks during the seventh to the
twelfth weeks, distinguish periods of increase, state, and decline of the epidemie.
The onset of the epidemic was marked by extreme deliberatensss at first, and by an
almost regular aceeleration in its later stages; while its end during the week ending,
14th June was abrupt and decisive. No doubtful eases were met with thereafter,

19. By whom nofified—Of the above eases, 22 were notificd from publi¢
hospitals, 92 by fifty-five medical practitioners, and the remaining 25 by stalf
medieal officers, by coroners, by the police, by friends, and by themselves, in about
equal numbers, - -

20. Cases reported for Disgnosis.—Between 12ih November, 1501, when
the first case was notified, and 31st July, 1903, 112 cases of illness, which turned
out not to be plague, were reported for diagnosis.  Only one of them alforded good
clinical ground for doubt, but the morphological, cultural, and inoculation tests
which were applied to liguid abstracted from a swollen inguinal gland failed to
reveal any micro-organism or any infective disease.  One other gave clinical ground
for doubt in a lesser degree, and was shown to be a ease of streptococcie infeetion
connected with a ¢hronie uleer of the leg.

21. Ambulant Cases.—These did not exceed seven or ecight in number
altogether. But they could not be exactly discriminated, because they were
exhibited both in sons who had personally applied for treatment immediately
after attack and who subsequently passed through a well-marked illness, and in
_persons who had passed through a mild acute stage without medieal aid, and who
applied for help during convaleseence, either for persistent weakness or for indurated
and painful glands. This, with addition of two or three eases which ultimately
came to light in consequence of late suppuration of glands, is what was observed
during the epidemic of 1900 ; and, as on that oceasion, the circumstances under
which these eases came to notice render it likely enongh that a few others may havé
occurred in which either advice never appeared to be necessary, or else was sought
at so late a date that the true cause of illness was not discovered. Neither in 1900
nor during the epidemie under notice did we note anything which would give
colour to a sugzestion that cases of pestis minor oceurred, or cases of benign
glandular enlargement probably taking their origin from a very mild and success-
fully resisted infection with plague. We have no practical knowledge of either of
these deseribed conditions.

22, Clinical Forms.—Of the 139 cases, 133 were of the bubonie form, 6 were
of the septiccemic form. These proportions were practically the same as were
observed in 1900, and, as on that occasion, no case of primary plague-pneumonia
was met with. The general course of the disease was the same as has been already
deseribed (sce Report, 1900, pp. 3-7), but the following three clinical notes are
worthy of record.

23. Mode of Onsef.—This was often sudden. Thus the exact hour of attack
was named by 22 patients; that is to say, they alleged that having been in good
health they had fallen ill *at 5 o’clock in the morning,” or “at half-past three in
the afternoon,” &e. In 71 cases, though the hour of attack could not be exactly
fixed, yet it was ascertained to have been duving the first G hours after midnight in
9 of them, during the second 6 hours in 15, during the thind G hours in 22, and
during the fourth in 22. 85 in 19 other eases in which nothing exaet was noted
on this point, in 8 the attack was said to have been *sudden,” and in 11 others to
have oceurred * while at work." In 1t eases the onset was definitely ascertained
to have been gradual.

24,
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24, Ousel Symploms.—These almost always consisted in headache and general
malaise, nausea, followed sooner or later by vomiting, and shivering ; a feeling of
feverishness set in early, or else after a few hours. To these symptoms diarrhaea
and colie were rather often added. At the onset, also, the patient’s attention was
frequently attracted to the gland in which the buho afterwards developed.  Thus,
in 13 eases sharp and continued pain in the gland, accompanied or not by perceived
enlargement, preceded all other symptoms, and was the first indication that the
infection had been received ; while in 24 others, similar pain with or without swelling.
was noted to have been among the onset sympioms, and to have been noticed as
soon as headache, shivering, &e. had informed the patient that he was ill.

23. Situation of Buboes.—In 123 instances (32 deaths) the bubo was s.ulitu.ﬁ;
in 106 of these it was situated in the inguinal region, having been in one of the
vertical set of glands in 60, and in one of the oblique set in 46 of them. In
10 instances (3 deaths) the glandular enlargements were multiple: in 2 instances
(1 death) in two regions on the same side; in 7 instances (2 deaths) in the corresponding
regions on two sides; and in 1 instance in two corresponding regions on two sides
of the body. In G instances (4 deaths) there was no bubo.

26, Interval between Altack aind Nolifieation—This can be stated in 139
cases, and was as {ollows —

Tanre TIL—Showing the interval which clapsed between atiack and notification in 130 cases of plague,

Notified on Lthe day of attack g )
» omeday after as 0L
w lwo days after ,, R
o thres = = e
o fomp ) - e e .
. fivs = = o3 B |
T i b
. BEYEM ., 3 5 o s
) Eig"‘l FE L] mnn ann BaE sas 1 -!
o Ding i i asn R
I lem Bt " mun mrm wnm s . 3
1 1.'!['7(!“ [ . T anw waw waw sas 1
p  twenty-three days after attack ... FEERRR i B

Tutal wo 180

27. Iutercal befween Notification and Remeval.—This has administrative ag
well as wtiological interest. It was as follows :— .

TanLe 1V.—Showing the time which elapsed Lelween the notification of cases, and their
removal to hospital,

Removed on the day of notifieation ... e 80
# one day after - S
= two days after B P [}
Not removed, having fallen ill in countr - 1
Died before or at notification ... ae ) TN ST
Total ... P B 1]
8o that of 124 patients who eould be dealt with in the ordinary course, 118
were removed to hospital either on the day of notifieation, or, having notified

too late for removal by daylight, the next morning ; while removal was deferred for
two days in the remaining six cases, because the state of the patient at the date of
notification was such as precluded his immediate removal with safety. '

28, Prolective Tnoculation.—No public, and very little detail, inoculation was
done during this epidemic. Twoalone of the persons attacked asserted that they had
been inoculated. Case 2 : The patient was said to have been inoenlated (Haflkine) at
Rockhampton, Queensland, nearly 2 years before attack ; this statement wasverified® ;
he died. Case 95 : The patient alleged that he had been inoculated (HafTkine) early
in 1900, at Sydney, but his name could not be found in the list of names of persons
then publicly inoculated ; he recovered.

290, Ser-incidence.—Somewhat more than twice as many males were attacked
as females, In 1900, this proportion was very much larger.
30.

* By Dr. B. Purneit Ham, Commissioner for Public Health, Queensland,
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: 80. Age-incidence—The observed incidence was on ages 4 years to 75 years.

About 60 per cent. of the total cases were aged between 15 and 35, and about
80 per cent. were aged between 15 and 45. A larger proportion of persons both
above and below the age-groups mentioned was attacked in 1900,

Tanue V.—Showing the number of atiacks and of deaths distributed under Bexes and Age Groups,

1
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31. Falality —The total number of eases having been 159, and the deaths 39,
the gross fatality was almost exactly 25 per eent. ; and this was rather more than 6
per cent. below the gross fatality observed in 1900. Some part of this reduction
may be apparent, and due merely to the smaller number of cases and of deaths dealt
with ; but as the gross fatality of 34 per cent. in 1900 was reduced to 32°4 per cent. for
whites only, by deduction of 10 cases and 8§ deaths among the Chinese, so the gross
fatality of 28 in 1902 is reduced to 2575 for whites only, on subtraction of 7 Chinese,
and of the 5 deaths which oceurred among them. These deductions are justifiable
on the ground that expericnee has shown that the Chlinese {and other coloured
races) always resist this disease very much less successfully than do the whites,

33, Fatalily at successive periods.—The fatality of the discase in each of the
four successive pericds already mentioned was as follows :—

Tanik VI, showing the fatality of the dissase during four suecessive periods of the epidemie.

All cases, I Chinese deducted,

 Pettoll. [ ——— oot b o SR <
| Cases. | Deaths | Fatality. | Cases. | Deathe | Fotality.
I | &
S e e s (o A 9 1 )
1st- Gth week e 20 T i_'sm ' 5_' 20 _' T
G YU TR (T Y A S T Y
1oL S S 1 | 7 | o ¢ 38 ’ i | U3
R R S SR 17 [ 53 | 15 | 5 | 338
Tl o ul 1 39 ﬁs-ﬁﬁl 192 | 34 | 2578

83. If the Chinese be deducted the fatality for these four successive
terms becomes 33, 25, 14, and 83. The smallness of the fizures dealt with may
account for some irregularity in the series; and if the 4 periods be reduced to 2,
namely, of 12 and of 11 weeks, then (the Chinese being still excluded) the
fatality during them was 27-6 and 21- respectively. This seems to point to a
diminishing virulence of the infection. But as the second term yielded but 43 cases
mueh stress eannot be laid on this inference; and if the fourth column of the

ceding Table be referred to, it appears that the fatality during the Inst of the
ur periods was rather above that of the first period.  In this comparison, too,
however, the fizures are too small to carry weight. And yet just as it was necessary
to point out that cases which seemed to betoken unimpaired virulenee of the infection
were met with at the very end of the epidemic of 1900 (Cases 289, 205, and 303),
so now it has to be noted ﬁmt of 6 persons attacked during the last fortnight of the

second epidemie, 2 died, while one of these illnesses (Case 134) had a duration of
seventy-five
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-seventy-five hours only, although the patient was a man of ﬂé,'a':'ltl in excellent
health at the time he received the infection. Extinetion of the epidemic was not
due, then, to enfeeblement of the virus, or if in some degree due to this, was not due
to it alone.

34, Fluctuation in the weekly number of aftacks—The larger number of
persons attacked during the second period of six weeks, was almost entirely
associnted with the eity of Sydney, and very largely with that central part of the
city along which George-street runs, and whieh is bounded on the west by Darling
Harbour. That is the centre of the business portion of Sydney, and consequently is
more thickly populated during day-lizht hours than any other. The persons referred
to did not live in this locality, or did so in very small lpmpﬂrtiun; they merely
resorted there during the day. Those of them who resided at a distance did so for
the most part in neighbourhoods which there was no tangible reason for suspecting of
infection with plague; on the other hand, they were easily connected with individual
premises in that part of the eity whieh were either shown to have yielded dead rats
in number, or in the immediate neighbourhood of which rats actually infected with
plague had been identified.  In short, the weekly increase referred tn:‘PpEﬂrEd to be
associnted with wider prevalence of the epizodtic on a thickly-populated area.

COoMMUNICATION BETWEEX SUCCESSIVE CasEs.

35. This was the subject of careful inquiry in every case. No communication
was detected or suspected between any ecase and a preceding case, except on
premises which yielded multiple cases; except also the 4 eases which oeel at 2
adjoining eottages on the Paddington area ; except, also, 3 eases which oecurred in
two adjoining cottages on the Pyrmont area; except, lastly, case 102, Chippendale
area, with which patient at the time of her attack (1sth April) was a woman
who had been seized 20th February, admitted to hospital 26th February, and
discharged therefrom 18th Marel.  Allof the instances referred to are fully deseribed
in their place, and thenature of their relation to each other is there diseussed at length,

EvIDESCE A8 To PLACE INFECTION.

36. The Plague Commission in India summed up the evidence it had gathered
as to place-infection and the maintenance of the disease by that condition in the
following sentences:—* . . the universal experience of plague in India
proves . . . that houses into which the infeetion of plague has been imported,
whether by mien or by rats, are infeetive . . . " and * the general ex iﬁﬂﬂl{:
on this question is summed up in the expression current in Imdia that plague is
essentially a disease of locality.”®  What evidenee on this important point has been
furnished by expericnee at Sydney ? % Wigew o Uiy .

87, I 1900 the number of dwellings which karboured cases of plague (that
is to say, whether they were or were not adjudzed places of infection for those cases)
was 286, Only 10 of them yielded multiple cases; in 3 of them the secondary
cases oceurred before removal, and at or near the same time as the primary case;
in 4 the secondary cases occurred after separution from the primary case, and
from the dwelling; and in 3 only did the sceondary cases occur among the
household after its removal from the premises, after the latter had been disinfected,
and after the household had returned to them. In this small minority of 3
dwellings out of 286, then, there was peimd facie evidence of place-infection ; and
the whole of that inguiry went 19 show that the epidemic was associated with place
in some sense or another. DBut this loealisation of the infection was considered
to have consisted merely in the easual preseace of plague-rats; and it was pointed
out that infectiveness of some of the premises standing on an area otherwise known
to be infective was just what might be cxpected to continue notwithstanding
disinfection if it depended on the incoming of infeeted rats, and not on infection
resident in the place itself.t

38. Further, 221 premises (whether dwellings or places of employment) were
adjudged in 1907 to have been places at which 255 cases had reecived their infection
(sce Diagram C, 1900).

39.

* Repart 1901, par. £21, t Report, Sydney, !II].;.'I, . 35
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39, Now, as regards 1002, we have in the first place to ascertain whether the
second epidemic reeurred on the same areas as were affected in 1000 and in order
to judge this broadly, reference should be made to Diagram I.* On this 208
red spots have been placed which represent a corresponding number of adjudged
places of infeetion in 1900; there are also 86 blue spots which represent the
adjudged places of infection for 113 cases, in 1902.

40. Tt will be ficst noticed that red and blue spots are largely mixed together,
and it will also be immediately perceived that on any hypothesis of spread, this
must have been so to some extent, the reason being that while both sets of spots
represent cases in man, the population among which they occurred was the same on
both oceasions, occupied the same area, and dwelt or worked in the same buildings ;
but on eloser examination it will be found that largze arcas which carried many places
of infeetion in 1900 were entirely spared in 1902. Secondly, when the individual

ises ave examined, it appears that out of the 286 houses which harboured (see
r. 87 ) cases of plague in 1900, only eight again harboured cases in 1992, They
were the following :— '

1. Central Exchange Coffee Palace.—Case 135 ; cases 52, 53, and perhaps
2 others.

2. 47-51, Sussex-street.—Cases 2 and 29 ; ease 42,

4. Her Majesty's Theatre and ITotel.—Cases 243 and 204; eases 18, 19, 20,
21, 33.

4. Criterion Theatre and Hotel.—Cases 227 and 236; cases 26, 27, 29, 31, 32,
39, 40.

5. Louden’s Boot Factory, Elizabeth-strect, Redfern.—Case 239 ; case 139,

6. Pier Hotel, Manly.—Case 257 ; case 110.

% Saxton and Binn's Timber Wharf.—Cases 126 and 502 ; case 78.

8, 86, Windmill-street, Miller's Point.—Case 22; case 130,

41. The first 4 of these places were adjudged places of infection in both
epidemics; the next 2 were so regarded in 1900 only, and the latter 2 in 1902 only.
In 1900 the epizodtic extended to Manly, and there was a clear history of removal
of dead rats by the patient, shortly before his attack, from the basement in which
he was chiefly oecupied. But in 1902 the most eareful inquiry of the patient, who
was a barmaid, and who apparently gave a full and straightforward account of her
moyements during the ten days which preceded her attack, entirely failed to reveal
any probable source of her infection ; the epizodtic having been asceriained as well
as possible not to have extended to this waterside suburb on the latter occasion. As

rds the last house mentioned in the above list it yielded in 1900 a single case of
fulminant plague in a little girl; the house was old, and presented no signs of
unusual infestation with rats. - It was doubtful whether the patient had contracted
the disease on the premises which, however, stood in the immediate neighbourhood
of wharves in a locality largely oecupied by warehouses, bonded stores, and the like
places, and quite near to the lane in which the first case of that epidemic had oceurred
some two months earlier. In 1902 another: little girl living in this house, but
belonging to another family, was attacked ; and, again, although the house yielded
some evidence of infestation nothing definite nor, indeed, very suspicious, was
discovered, But there was this slight difference in the known circumstances in
1902 —a plague-rat had been collected on April 9th (the casc oceurred on May 15th)
at Walker's Whaef, which was one of the line above which the house stood on a
ridge. There was thus evidence of infection in the aeighbourhood in 1902 which
was wanting in 1990, though it may, nevertheless, well have been present then.
Nothing of importance can be added concerning the 5th and 7th of the premises in
the abovz list.

42, These 4 cases are, in my opinion, insufficient to raise a doubt ; and the

roper conclusion to be drawn from the whole number is that in those 4
most probably all the eircumstances have not become known. The fact is that
of

* Diagram I correspomds with disgram C attached to the Roporet, 1900 ; Lot whereas diagram C exhibited 255
apots, diageam [ shows only 208, The main reason ia that the spots on diagram U re sresented cnses, but thoswe on diagram
I represent placss ¢ with the result that the sumber of spats then shown is reduced by 34 Thesidos this, Aiagram 1 decs

DOk cover quite ns great an ares as diagram C, and consequently 10 spols just to the cast of its boandary, and 3 just to the
sauth of it, are not shown ; 1o cases having eccureed in 1902 ja the oeigh wrhoods thus jndicsted, nor beyond thom,

0—B
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of 6 premises which were adjudged places of infection in 1900, 4 were also
adjudged places of infection in 1902. But the total adjudged places of infection
in 1902 was 86 ; it follows that 80 of them were infected for the first time in 1902,
while, on the other hand, 221 less 6 or 215 houses adjudged to have been places of
infection in 1900 were spared in 1902 : whence it is plain that the infection of 1900
showed no tendeney to persist on individual premises. It will be noticed, also, that
the 4 premises on which cases were adjudged to have been infected both in 1900
and in 1902, were used in ways known to be likely to attract rats to them.

43. It may be objected that so far cognisance has been taken only of #mmag
in relation to cases in man, and that all of them were disinfected so effectually
that the virns had no opportunity of establishing itself upon them. But the
statement is that place-infection can also originate with introduction of infected rats
to premises ; now, although all those premises on which plague-rats were found were
disiufected as carefully as though cases, too, had oceurred upon them, vet it cannot
be pretended that plague-rats were detecied on all the premises which they had
visited, or even where they had died. It might be supposed, therefore, that the
£0 places of adjudged infection, apparently first made infective in 1002, may
mal]l;.- represent that residuum of the many places which had been infected by
plague-rats in 1900, which had then escaped disinfeetion, in which the virus had
(¢) succeeded in persisting, and in which () circumstances had sceured its
communication to man in 1902,  To this, of course, no direct reply eould be made.
But after perusing the deseription of the mode of spread below, the reader will be
in a posiiion to judge how far the ascertained cause of the infectiveness of these
houses in 1902 discounts the speculative supposition mentioned.

44. I eonclude that there is no evidence of the occurrence at Efﬂnﬁ{ of place-
infection in the Indian sense, and that the infectivity of premises in 1902 was due
to the presence on them of the plague-rats of 1902,

CASES IN WILICH THE PLACE OF INFECTION REMAIXED UNDETERMINED.

43. From the total 130 cases, one, attacked on board the ship * Eulomene,”
may be excepted ; it is fully described below. Of the remaining 138 the place
of infection was defermined in 113; and that number of ecases were adjudged to
have received the infection on 86 dilferent premises.  Ilemain, therefore, 25 cases in
which the available information did not suffiee to indieate any particular place as
probably having been that at which the infection was taken. Two of the 25 were
Chinese ; 4 of them werve idlers or prostitutes; 3 were labourers out of work, who
were taken ill while searching for employment ; 3 others were boys under 15; and
3 were either rat-catehers or seavengers in employment of the local authority. for the
City of Sydney, whose oceupation led them into special danger at many different
places. There remain 10 eases, therefore, in whieh it might be reasonably ex‘m:sed
that the place of their infection would be discoverable, I'he history of each of them
‘prior to attack was very carefully inquired into, and although nothing of apparent
importance was elicited, the following data coneerning some of them are worth
mention. One was a druggist ; one was a groom, who slept over a stable and in the
same building with his horses’-feed ; another was a clergyman actively oceupied in
distriet-visiting ; another habitually gathered mill-wastes for poultry-feed at places
on the Darling Harbour area (see page 31): another was an unemployed man,
apparently not an idler, but whose movements were obseure.  Other 3 were house-
‘wives, one was a waitress at a vestaurant, and onea barmaid (see par. 41). Evidentl
many of these persons ran, or were likely to run, into dazger in the course of their .
‘pecupation or idle wanderings, at a time when plague was epizodtie and epidemie.

OriGiy oF THE Erinesic.

46. The only hypotheses worth serious examination, in our opinion, are the
two following : Either the epidemie depended on a recrudescence of the epizodtic of
1800, or upon a second epizoitic set going by newly imported plaguc-rats. As to
the former, we had reason to believe that the epizoitic of 1900 died out in the cousse
of that year, but the evidenee gathered was insufficient to establish the fact; still,
the recurrence was apparently too long delayed to have been a recrudescence, the

interval
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interval of fifteen months which elapsed before the disease again oceurred having
extended far beyond the time at which generations of new and suseeptible rats
had come into existence. Further, it will presently be shown that the state of rats as
to disease was very carefully, and it is thought eompletely, aseertained over the whole
of the threatened avea from conclusion of the epidemic in June 19 2, to 31st December,
while from the latter date the wharls were watclied in the same thorough way
until far into 1903. Now, the last plague-rat was discovercd on 13th July, 1902;
consequently there is good ground for asserting that the secomd epizodtic, at all
events, died completely out : and therefore, as regards commencement of the second
%pizﬂ-fiﬁc, the balanee of evidence at Sydney appears to tell in favour of reimportation.

ut this matter requives further observation in the ficld, and experiment in the
laboratory, as the short table below concerning Western Australia pointedly sugoests,

47. As to reimportation, Sydney remained in the communieation by sea with
all those ports in other parts of the world at which plague existed between August
1000 and November 1901, wkich was deseribed before, (Report, 1900, p. 21), ports in
New Caledonia alone excepted; but fo them must be added some danger from two
Btates of the Commonwealth, namely Western Australia and Queensland.  The facts
as regard Western Australia ars shown in the table below . —

Tintg VIL—Showing the dates on which suceessive outhreaks of Plague in the Siate of Westorn Ausiralia
]:wgnl‘l anid ended.

Year, | h'fl:‘: of | Loeality. Trartion,
1900 .. | (i1 | Fremantle we| April 5—JFane 18,
T e et S FPerth, Fremantle, |
[ and Knalgoorlie ...| March 1—May 11.#
1902 | 3 Fremantle v May 19—July 4.
 BLITK ...l L) Framantle ooo| January 26-- May 24.

* Tho cases coonrred ot Perth and in its snburba for the mest part ; 2 at Fremantle, ||,~ol|,1_'|p'|_l.' of leesl uri};,ih : aned
1 at Kalgoorlio, & very distant place, thonght also to have heen infecied st Perdls,

Fremantle, at the mouth of the Swan River (population 16,347) is the

rt of Perth, which lies 12 miles higher up. Vesscls coming foreign berth alongside;

they do not ascend the river, but goods are carried up on lighters,

48. The important facts as regards Queensland were as follows in 1901 :—
Tamk VIIL —Bhowing the cases of plague in rats and in man at Brisbane durive ihe latter half of 1901,

: Cases in--

I Sl Hah
July = 20 4
August : 8 1
Oetobar ... " B Rt 1
November 1 —

Tecember e 1

49. One case was also reported from Bundaberg, Q.,on 17th April, and one from
Cairns, Q., on 16th July, both of which are seaports. Thus prior to November, 1901, the
t of Sydney was in d:mger of importing plague-rats from Queensland, with which

it is in daily communieation by sea (by rail also with Brisbane), and perhaps also
- from Fremantle, though this seems uncertain.  Precautionary measures were taken
against this danger both at the distant ports mentioned and at this port, but these,
as fias already been pointed ont (Report 1900, p. 44), cannot be relied upon invariably
to prevent it. And it will ba seen below that the rat-staff organised as soon as
oceurrence of Case 1 beeame known did on the seeond day of seareh (15th November)
take a plague-rat at Howard Smith & Co's. Brishane wharf ; this being one of a line
of wharfs, on the eastern side of Darling Harbour, at which produce is habitually
landed, and the easc having oveurred at a produce store in the city which was distant
from it. Nevertheless we are not at liberty to assume without reserve that the
infection was brought hither either from Queensland or from Western Australia; for

a vessel which has received plague-rats at a very distant port has arrived at E-j'ﬁtm}'
after
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after a voyage at sea which had lasted so long as 29 days with some rats still alive,
and actually suffering from plague at the time of her arrival. This oceurrence was
observed in March 1901, and was as follows :—

Tug CAsSE oF THE 8.8, “ ANTILLIAX."

50. The chartered troopship ¢ Antillian,” a steam vessel of 3,686 tons, entered
Sydney Harbour, March 2nd, 1901, and brought to at the Boarding Station. She
had left Capetown, February 1st, and presented a clean bill of health issued to her
at that port. She was completely fitted for earrying mounted troops, had shingle
ballast, a crew of sixty-five persons all told, no cargo, and no passengers. On bein
boarded by the Port Health Officer (Dr. W. Peirce, M.13.) all hands were report
well except an A.B., who was thonght (there was no surgeon on board) to be
suffering from pleurisy. Information laving reached the Department of the
oeeurrenee of P]“ zue at Capetown SI.II}S-EQH{?I'LT to 1.|c'|}ﬂr’hll'ﬂ thenee of the * Antillian,”
the ship was at onee placed under fumigation with burning sulphur, and the ecase of
the 55!:5( sailor reported. Dr. W. G. Armstrong, M.B., D.F.H. M.O.H., for the
combined Metropolitan Districts, was directed to visit the paticnt ; he diagnosed
plague (Case I). The vessel was sent to the Maritime Quarantine Station, and the
patient was at once transferred to hospital ; at the same time inoeulation was offered
to all hands, but only ten (mostly officers) accepted, though at later dates a few
more were done.

51. The following account of Case I, prior to March 2nd, was taken from
the ship’s log; the remainder was furnished by Dr. Armstrong:—

Cirse T—0. 0., Norwegian, aged 19; a deck hand, not inoculated ; spole very little English ; was reported
to have been quite well until—

February 27th.—Complained of frontal headache and chilliness ; he vomited several times after
taking a lit1le fool, but had no persistent vomiting. At 4 p m, temperature 101%; began to feel pain in
right axilla during the evening; took aperient medicine, which acted freely.

February 25¢h.—8 o m., temperature 8927 ; midday, 101°; 8 pm,, 103°, There was a ewelling in
the azilla which inereased in size during this day.

Aarch 1at.—8 am., temperatare 100°; midday, 10i%; 8 pan, 105° The swelling was poulticed.

Mareh 2ud.— Was found lying in his bunk in the forecastle. Face flushed, conjunctivae injected ;
tongue slightly furred ; temperature 1005% p. 120, merely febrile in character and without tendency to
dicrotiem. There s a large edematous swu.-ll:in% in tle right azilla, which extends downwarde to about
six inches below the anterior fold of the axilla, along the wall of the chest. In the upper and anterior
part of the swelling is a well-defined hardness about the eize of a walnut, situnted beneath the pectoralis
major. The whole of the swelling is very tender, but the hard portion especially so. The Iymphatic
gland above the inner condyle of the right humerns is swollen to the size of a hazelnut, reddened and
tender. An enlarged and tender gland can be felt below the angle of the jaw on both sidea. There are
neither wounds nor exenriations on the right side of the body,

Mareh Brd —Died daring the afternoon,

52. On March 2ud Dr. Armstrong, after disinfecting the skin thoroughly,
abstracted liguid with a sterile hypodermic needle from the deep hardened area in
the axillary swelling, and from the enlarged supratrochlear gland. At the laboratory
this was subjected to mieroscopieal, cultural, and inoculation tests of exactly the
same kind as those already fully deseribed (Report, 1000, Appendix A). It was
found to contain numerous bacilli easily recognisable as b. pestis; and they proved
fatally and characteristically pathogenic for two guineapigs into which some of the
liquid was injected.

53. The followinz account of a second case has been abstracted from the
clinical record kept Ly Dr. A. E. Salter, in medical charge of the Quarantine
SBtation :—

Case IT—W. . W, act. 23, storekeoper ; not inoculated. During the night of Wareh 11#5=12¢h felt
some stiffness or soreness aboul the right groin, which ke supposed was due to strain.

March 120h.—0On ezamination, one glind of the left femoral chain was found to be en
hard, tender, and distinct ; temperaiure normal ; no consiitutional symptoms. Hag had sevcral altacks
of malarial fever during past years. Isolated for observation.

March 13th.—Had been delirious during the night, and had not slept.  State of the enlarged
gland unchanged ; no perindenitie effusion. Temperature, 108%; pulse, 14 ; respiration, 28. Transferred
to hospital. At midday 60 ee. of Yersin serum were injected subcutancously ; 40 cc. in the left, and
20 ce. in the right thigh. At 145 pm. had a rigor; temperature, 107% At 545 p m. an attempt was
made to injeet 40 co. of gerum into the rizht median basilie vein, but only 10 ce, could be made to enter;
the remaivder was injected under the skin of the right flank. On this date the patient vas visited by
the Assistant Medical Offcer of the Government [(De I J. BMillard, M.B. EP.]I.}, snd by Dr.
Armstrong, Smears were made, and culture tubes inoculated, with liquid withdrawn from the o0;
the former showed a pleomorphic bacillus in large numbers which resembled b. pesfis, while the latter

in
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in due course yielded puré cunltivations of & pestiz. It was not thought necessary to apply any inoeulation
test to this bacillus, the elinieal features of the case and the eurrounding circumstances having already
rendered the nature of the illness certain.

Mareh 1deh,—Had slept fairly well, Temperature, 00 &% morning, rising fo 1937 evening ; eyes

eaffused ; severe headache. At 10 fm. 40 ec. of Yersin serum were injeeted under the skin of the right

thigh ; at 5 p.m. 40 ec. under skin of left calf.

Marchk 15th.—MHad slept better; urine offensive ; bubo vers painful ; morning lemperature, 937 ;
rising to 10247 ak night,

Mareh 21sf,—Has progresaed favourably during the past week.  On this dale a profuse urlicarial
rash appeared, attended with much itching, &e.; temperatare rose to 108'4°. The bubo was incised,
giving exit to from 8 to 10 cc. of lumpy pus, and revealing a deep but not extensive cavity,

(ke March 22rd.—The rash and irritation continue ; very liltrl'.! digcharge from bubo; was delirons all
night.

Mareh 31sf.—A slovgh was discharged from the babo; entered on convalescenes,

Bt On March 2nd Dr. Armsirong securcd and earried to the Laboratories
the putrid carease of a rat (No. 1) found on board the “ Antillian.”  On the whole
this turned out to be too muech decomposed for profitable examination; however,
smears made from the inguinal glands revealed a bacillus resembling b, pestis,
but cualtures made from them and from other orzans became overgrown in
eighteen hours. On Mareh 4th, the bodies of two more rats, which had been found
dead on the “Antillian,” were received.

53. Rat No. 2 —The skin showed very numerons petechial hiemorrhages, the
abdominal cavity was full of blood-stained liguid; the liver was cnlarged, soft,
and full of punctate hremorrhages ; the spleen was enlarged, congested, and necrosed
in one or two rather large patches; there were hmmorrhages in the kidneys and
adrenals; the lungs were inflamed and blood-full. Smear preparations made from
liver, lungs, spleen, and inguinal glands teemed with b, pestiz, and pure eultures
were recovered from all these organs. A guinea-pig inoculated in the right thigh
with material from the liver of rat No. 2 died in seven days, and presented the
appearances usual in inoculatel plague; smear preparations made from its various
organs revealed b. prsfis in profusion, and pure cullures of b. pesfis were recovered
from the latter.

56. Rat No. 3.—The body of this animal presented exactly the same appear-
ances as have been described above of rat No. 2, and direct and eultural tests yielded
similar results. No inoculation tcsts were made, the nature of the discase being
already unmistakable.

57. The master of the “Antillian,” who took a lively and intelligent interest in
the infection of his vessel, said that there were not many rvats on board ; but that, on
the day of departure from Albany (February 22nd), some unusual, though not great,
mortality was discovered among them in the course of cleansing operations, about
fifteen careases having been found and thrown overboard. He also said there were
several good ratting cats on board, and that whereas these cats had oceasionally
brought rats they had eaught to the bridge for inspeetion, after the above-mentioned
mortality had been noticed they canght (or, at all events, exhibited) no more.

5S. After leaving Albany all the deck hands (sixteen) except the quarter-
masters were employed in cleansing the holds under supervision of the mate and the
boatswain; the log showed that all hands had been thus employed on February
22nd, 28rd, 2:th, and 26th, but the work was continued in some degree almost until
Sydney was reached (March 2nd). It was during these operations that the fifteen
dead rats mentioned above were found. The sailors would not touch them—not
because any danger was apprehended, it was said, but because they thought it was
“not their work”’ to handle dead rats—and they were thrown overboard by the
mate and the boatswain (neither of whom fell ill). ©O. O, was one of the sixteen
deck hands, and was employed with them on the work just mentioned.

59. It has been mentioned already that the “Anfillian™ arrived completely
fitted for carryinz mounted troops, without any cargo or fodder, and in shingle
ballast. But she brought a quite small quantity of food stores—Dbiscuits, tea,
confectionery, sugar, flour, &z, &=z, all of which except 7 tons was securely
cased. These stores were in charge of W, J. W,, Case 11, and they were stowed on
the orlop deck in the most forward of the five compartments into which the hull
was divided by water-tight and fixed bulk-heads.  Below this part of the orlop dcch;i:n

s
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small quantity of dried poiatoes was stowed, but the other stores mentioned were
parcelled out among several rooms temporarily constructed on the orlop deck.
During the eleansing already mentioned these store-rooms were not touched.

60, The ship brought a elean bill of health issued to her at Capetown, and in
answer to the usual questions her Master stated that neither plague nor any other
epidemical disease existed there at the date of his departure (February 1st). t on

‘ebruary 12th news had reached the Department of the oceurrence of lpingue inman
at Capetown, two eases having been reported under date February €th, and on the
same date it was also reported that the dock rats had migrated from the South Arm
of Capetown docks and had made their way to Green Point Camp.  In view of these
reports the “ Antillian” had been placed under fumigation with sulphur almost
immediately on arrival, and before the nature of 0.0."s illness was suspeeted. After
the latter had been elinically recognised she was submitted to a second fumigation,
which began on March 8rd, and continued till the morning of March 4th. Neither
of these fumigations ean have mueh affected the store-rooms, since these were
separately built up within the forward compartment.  On March 5th the store-rooms
were inspected preliminary to directing special disinfection, and the corcases of one
putrid and one desiceated rat were then found. The rooms and their contents were
thoroughly sprayed with sublimate solution 1-500 by the Quarantine stafl, and
afterwards were fumigated with burning sulphur. On March 9th, the stores were
transferred to a lighter under superintendence of W. J, W, Case II (when ten more
earcases were found), so that the rooms might be more thoroughly eleaned ; and
this having been done, they were replaccd on Mareh 11th—again, under supervision
of W. J. W. The latter, who had not been on board exeept on the dates mentioned,
fell ill during the night of March 11th-12th ; it is, therefore, most prohable that he
was infected on March 8th, during removal of the stores, this having been the third
duy before attack. Several other persons were engaged in this work, none of whom

fell 1ll.

61. The previous history of the * Antillian” was compiled from the ship’s
logs, and was as follows. The * Antillian” left Southampton towards the end of 1509,
and arrived at Capetown during the month of December,  She remained on the South
African Coast about seven months, going backwards and foiwards between Capetown
and Durban ; shie lay in the stream at the latter port, and usually lay alongside at
Capetown. On July 23rd, 1900, she left Capetown for Hongkong, via El:&npure.
She reached Hongkimg Aungust 22nd, 1000, and lay in the stream ; she diseharged
ammunition and received coal and stores, but did not go alongside there. P%n
August 26th, 1900, she left Hongkong for Wei-hai-wei, where she arrived Augunt
30th ; she lay in the stream. She left Wei-hai-wei October 26th, 1900, and arrived
at Woosung, October 28th; left Woosung, October 29th, and arrived at Hongkong
November 1st. She lay in the stream at first, but afterwards went into dock at
Kowloon. She left the latter berth and cleared for Durban on November Tih, 1900,
Her further history is tabulated below :—

L. Arrived,
(LLETS (LUETS
Kowloon Dock, November Teh o Durlian, Decombor 3ed ¢ lay 10 the stream.
Durban, Decembior T Capetown, Deoomber 108h 5 Iny alongsade st South Arm.
Bemth Arm, December b Graving Dack, Decembor 14th,
Groving Dock, Docember 20at......... .. . Coaling Wharf, December 2hat.
Coaling Wharf, December 24th ......... .. Ascherage in stream, December 34th,
Ancherage in steeam, December 871h ... South Arm, Deeember 23th ; lay alengride.
L, [ELEL
Routh Arm, January 4th o e Aschorgo in stream, January 4th.

Anclornge in strenm, Jamaary 1ith ... Sonth Aim; Jannery 1ith : Iny alongside.
Sonth Arm, Jannary TBE s oo Port Eligaheth, Janusry 14th ; anchores] in atream.
Paort Elizgalseth, Jomuary th.. ... Fasl Logdon, Jamenry 1Sth.

East London, Jansary 16th............ccoc.. Durban, January 171h 3 anchorcd in stream.

Durlian, January 198h ... .o Capetown, Janeary 93id ; ancheresd in streaim,

Anchorage in stream, January SHhb ... Soath Avm, Jonuary 20b g lay outside the es *° Jeandt o
Morth," across which vesael traffie with the shoie waas
carriod on,

Bouth Arm, Janwary 3lek .oooocieeeas Coalimg Wharf, Jenuary 31at.

Coaling Wharf, Febiruary 1si ... o oo Bomth Arm, Febroary Dst ; '|llq‘ alomguile,

South Arm, Feloonry I8k .. cocoivieiiiiia Albany, W.A., Febraary 20th ; anchoral in stroam ; tek
coil from a lighter,

Albany, Fobruary 22nd . ... Syduoy, Marel Tud ; wos arreated ol 1he Boarding station,

62.
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62. There is no reason for referring further to any of the ports touched by
the * Antillian” during the fourteen or fifteen months which precedel the date of
her departure from Capetown for Australin; there is an apparent possibility of her
having acquired the infection of plague, but nothing oceurred during her second
term of service on the South African const (of three months) to raise a suspicion

“that she actually had done so. On the other hand, although at the date she left

Capetown that port was not known to be infected with plague, remarks published
by the Director of the Baeteriological Institute, Cape Colony ( Dr. A. Edington),*
leave no room for doubt that the rats infesting the Sonth Arm of -the Capetown
docks had been dying of some epizoitie disease before February 5th ; and, since the
prevalence of disease among them had become known by that date at latest, it is
almost certain that they had begun to suffer at least a fortnizht or three weeks
before. Now, from the log of the * Antillian " it appears that this vessel lad
lain alongside at South Arm during 1901 on January 11th, January 2)th, and
February 1st.+

63. The “ Antillian " lay at Albany for twenty-four hours on February 21st
and 22nd; she anchored in the stream, and reseived eoal from a lighter which came
alongside. As plague has oceurred in Western Australia it is necessary to point
out that the first case in that State-in 1901 (but see Table vir, p. 11) was notified on
March 1st, and was that of a man who had died at Perth—that is to say, this death

-oceurred five or six days after the “ Antillian " had left Albany. The latter is

nat near Perth; it is a small town on King George's Sound where there is an
exeellent harbour, and lies 245 miles south-east of Perth, with which, however, it

‘i connected by rail.  Other cases subsequently oecurred at Perth, and more at some
]r 1 -

other towns ; but no suspicion of plague has ever attached to Albany either in its
le or in its ra%s; it has already been noted above that mortality among the
ship's rats was discovered on the day of departure from this port.

64. The * Antillian " was returned to service 13 days after her arrestt ; and

83 days after arrest sailed for Capetown, carrying 527 troops and their horses. No

suspicious illness oceurred on the voyaze.  She is the only vessel entering the

rt of Sydney on which cither plague-rats or cases of plague in man have been
iscovered.

65. But the mode in which plague is diffused by sea is not always as clearl
demonstrable as in the foregoing instance; and this the following case wuﬁ
exemplifies,

Tue Case or tue Barque “ EvioMeNe” (Case 72),

66. The four-masted barque “ Eulomene™ left Liverpool October 12th, 1901,
earrying a erew of 44, and a general eargo.  She arvived at Sydney Janunary 15th,
1802 (Case 4), and veported one death from dropsy during the vovage; she was
admitted to pratique the same day. She lay in the stream until January 21st, when
she went alongside Federal Wharf and discharged cargo; 800 tons, consigned to
Neweastle, were retained on board. On February 26th she left Federal Wharf and
lay in the streara till March 6th (Case 490,

07. Rats from Federal Wharf had boen examined in the laboratories on
November 22nd and 23rd, and from Federal Bond on November 23rvd, 25th, 26th,
and 28th, 1901 ; between Maveh 5th and April 13th, 1902, 186 rats were collected
on the wharf on 25 days, of which 45 were examined in the laboratories; in all
cases the result was negative, and there was no history of unusual mortality among

the rats at this wharf.
8.

- L

—— e

®The Lanced, June §th, 1911,
+ It i necessary to note here that De. Edington did not sucosed in collecting any mats at Sauth Arm docks for six
days after the search commenced ; that the carcase of a rar wiieh hal recently diel was delivered to him on the seventh

Jlay ; that he found that this rat had died of an infective disenes s and that whils he was unable to name Lhis

disease he considersd it was not Iﬂu.,g'l.l-u. .\lil'lil'ml.hr Litthe ill:il.:-l'L:mm: aitaches to this falare to i-.Lu,-|:|:i.f1-,' iliseass in

1 Contrary statements contained in the Local Government Board's © Reports and Papers on Rulionic Plagne, 1003,"
Are Crioncois,
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G3. On March 6th, before lier departure for Newcastle, the vessel was handed
over to the Fumigating Staff, under Captain Tait, in accordance with the Order in
Council of November 21st, 1901 ; it was subsequently reported that this fumigation
was very thorough, and that after being detained not less than six hours under
sulphur, she had sailed. The hatches were opened at sea, and the holds were
searched for dead rats as soon as they could be entered by the crew; the Master
said that many fresh carcases were found, as well as some rats which were alive,
but stupefied ; altogether about 40 were thrown overboard. On arrival at Newcastle,
on Mareh Tth, the * Eulomene” went straight to the Dyke and shipped 500 tons of
coal; on March &th she went alongside at Queen's Wharf and discharged the 500
tons of cargo; she left Queen’s Wharf March 20th and made fast to No. 1 Dolphin,
Stockton,

69. On March 17th (or ten days after arvival) F. J., 43, ship’s steward, was
taken ill, and was attended on board by a private practitioner, under whose direction
he was removed to the general hospital on shore. On Mareh 19th his case
was reported as suspicious, and the Medical Officer of Health for the IHunter
River Combined Districts (Dr. Robert Dick, M.B., D.P.H.) was directed to
examine him. On the 20th Dr. Diek reported that smears made with liquid
withdrawn from the right axillary bubo which the patient exhibited showed a few
micro-organisms resembling b. pestis, and that agar-tubes inoculated with the same
liquid had yielded pure cultures of & pestis, after 24 hours’ incubation ; he sub-
sequently further reported that a guinea-pig inoculated with the liguid had died of
plague, as ascertained Ly the usnal processes. ‘These results, at Dr. Dick’s request,

were chiecked, as far as possible, and were confirmed, in the Departmental laboratories.

70. The Port HMealth Officer (Dr. k. U. Russell) was at once directed to
place the vessel in quarantine, and to cause her crew (who on lier arrival at Neweastle
numbered 22) to be eollected on board with assistance of the Water Police; on
the 21st she hauled off into the stream. A further fumigation with sulphur was
carried out, and a very thorough search for rats afterwards made by the Quarantine
Staff, under Dr. Russell's supervision. About 20 desiceated carcases were found,
but only two recently dead rats and one mousc; the latfer were examined by
Dr. Dick and furnished no evidence of plague. All on board remained in good
health, and after 5 days detention the “ Eulomene™ was admitted to pratique. At
the same time the 800 tons of carzo landed at Neweastle were traced to various
bonds and stores, some in towns at a considerable distance; they consisted of cases
of hardware, erates and cisks of carthenware, eases of whisky and beer, bales of
paper and of other such goods, many of which were likely to harbour rats. It was
found that some of these packages had been opened already ; others were opened
with preeautions, under supervision, but it was reported that no rats were found in
any instanee. -

71. Tn the meantime the patient had been removed from the general hospital
to the Maritime Quarantine Station at Stockton,  His illness was not very severe, and
he was abie to give the following information whieh, on the whole, was corroborated
by enquiry of the Master and some members of the crew. Ie said that while the
ship lay at Sydney fresh meat and vegetables were furnished by a ship’s butclier in
Erskine-strect. A lag or two of potatoes were supplied at a time, and were kept on
board in lis store ; on several oceasions, on putling his hand into the s, he
enconntered rats which were stupid er slugzish, so that he had had no difficulty in
destroying them, and had not been bitten by them. e said he had thus found 6
rats at least, on different oceasions, and for the last lime some few days before
leaving Syduney.  On being questioned the butelier admitted that he had got some
of the potatoes at all events (he was reluctant to furnish information) from a
produce salesman trading at Nos, G1-63 Sussex-street. At this store no plague rats
had been found, and no case of plague had oceurred; but at No. 41 (ten doors
away) plague rats were zot on February 18, 18, and 20; at the Union Company’s
wharf on Felruary 10 ; at the North Coast Co.’s wharf on February 23; dead rats
liad been seen by ‘officers of the 1epartment at Campbell's produce store, 49-51
Sussex-street, and Case 42 oceurred in a man employed there as a carter, who was
attacked February 27 ; and plague rats had been got from Huddart, Parker, and
Co.’s wharl on February 28 : all of these premises being close together on the Eg.dn;ﬂ

s
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side of Sussex-street—that is to say, on the castern side of Darling Harbour—as the
premises of the produce salesman who sold the potatoes to the ship-butcher, who
supplied them to the * Enlomene " while she lay at Sydney.

72. The above are the facts of this case, as far as they could be ascertained ;
they must not be taken for more than they are worth. For instance, it is quite possible
that at some time or other before March 5, during the “Eulomene's” stay there, the
Federal Wharf may have harboured plazue rats, of whieh specimens were secured
from other wharves at no great distance. The ship's rats may also have become
infected during her long stay at a wharf in an infected neighbourhood in other ways,
as exemplified by the steward’s account, which latter seemed trustworthy as rezgarded
the important points. Secondly, after the first fumigation at Newcastle, twenty
desiccated earcases of rats were founl. Now these earcases hardly could have been
killed by the first fumigation (March 6), becanse the interval Letween it and the
date on which they were discovered (Muarch 22) was not long enough for desiceation,

“or, as it was deseribed, mummification. Did these desiceated earcases represent the
result of a foregoing epizodtic which occurred while the ship lay at Sydney, or did
they represent merely the turning out of gradualiy m-.crnmulluiwl careases from parts
of the ship rarely cleansed ? There is no reason to doubt that the two rats and one
mouse found after the second fumigation represented all that the ship then earried
alive; both the fumigation and the subsequent search were most thoroughly earried
ouf, and the result was accepted as proof that she was not then infected, so that she
was forthwith released from gquarantine. The fact that one only of the twenty-
three persons on board was altacked is not evidence that the vessel hiad not been the
subject of general infection ; our experience has shown that whea the infeetion is
%rescnt, as proved by the oceurrence of one case, very often no further cases oceur.

ut the one person infeeted in this instanee was the steward, and according to his
account he had been specially exposed.  Was he infeeted direetly from the sick rats
lie took out of the potato bags? This cannot have been the ease, because he was
not attacked until ten days after he had left S8ydney, and the last oceasion on which
he had eaught a rat was several days, as he said, before leaving, For similar
reasons he cannot have been otherwise infected at Sydney, for he had not been ashore
there for nine days before he arrived at Neweastle, or nineteen days before his attack;
and be was not infected on shore during his stay at Newcastle, becanse there had
never been plague there, and the solitary case which afterwards oceurred under
circumstances which require separate deseription, was not attacked until August 7,
or about five months afterwards (see page 49). Ile must have been infected on
board his ship; and, as he exhibited a bubo, he was infected by inoculation;
that being so, it is unlikely that he received the infeetion earlier than March 14, or
three days before his attack. Whenee was he inoculated ¥ The choice scems to lie
between contact with deposited infection and inoculation by a parasite.  As to the
first, the infection might possibly have been deposited by the sick rats he eaught ;
but in that case it must have survived in virulent form for ten days at the least, or
for about fifteen days (namely, from the date of the ship's departure from Sydney, or
from that date a few days earlier on which he had seen the last of the sick rats) ;
besides which the cuticle of the extremity had not recently been broken (sce
Further Observations on the Mode of Infection, p. 63). Certainty cannot be reached—
I may almost add, of course ; for although epidemiological problems are resolved
by induction from collected ecases, it often |I&I]1}L'::IJS to be impossible (o show
that a particular instance exemplifies the solution. 1 conelude, thervefore, by
pointing out that these notes suggest an analogy with certain occurrences of yellow
fever on board ships.

3. The * Eulomene'" sailed from Newcastle for San Francisco, where she
arrived July 24. A rumour was heard that her master was ill on arrival, and subse-
quently died, of plague. By favour of the United States Consul the Medical Officer
of Health received a copy of a report made on the case to Surgeon-General Wyman,
Public Health and Marine Hospital Service of the United States, in which it was
clearly shown that the disease was beri-beri, and that there had not been any suspicious
illness of any eharacter during the voyage of the vessel to that port.

5O—{2 Part 11.
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Part II.—Mode of Spread.

SUBDIVISION OF THE AFFECTED DISTRICT INTO AREAS.

74. T now enter on a deseription of the mode in which ihe epidemie spread.
This has been designed so as to place the reader in the same position as those who
watehed the events as they oceurred from day to day, as far as possible; and, in
order to make it more easy to grasp, the parts of the city in whicl indizenous cases
of plague were met with have heen divided into areas, to which the following names
have been given (sce Diagram IT) :—

Area. ‘ Area. Area.
Sauth-contral. { l.’cllllru.l_ Nirth-eentral,
Paddingtan. | Darling Harlour. Houth-west-ventral.
Chippendale. | Woollvomooloo, Houth-east-central.
Alexandria anl Waterloo. ‘ Camperdown. Pyimont,

73. As a rule, the deseription of the epidemic on each avea dealt with has been
completed, a plan which has obvious drawhacks; but the alternative, which is to
deseribe the cases in their time-relation, could lead to nothing but confusion, and
may be dismissed as impracticable.  The deseription of the South-central area alone
has been interrupted to admit that of the sub-epidemic on the Paddington area. No
“area” has been assigned to 4 isolatel cases whieh are adjudged to have been
infected at 4 widely separated places. :

76. To deseribe all the cases, and even all the aveas, would involve a good deal
of repetition owing to general similavity of the fuets; some have therefore been
seleeted.  They eonstitute n large majority ; Lut, in an inquiry of this kind, it is
important that the veader should have some means of judging whether anything of
real imporiance has been omitted.  For this reason a Table has been inserted in the
Appendix, in which every ease is mentioned under its serial number, and a reference
given to some of the paragraphs in which those which have Leen deseribed may be
found. This Table also shows the date of attack in each case, the 86 adjudged places
of infection for 113 of them (that is to say, the number which remains after 1 case
excepted, and 25 cascs in whieh the place of infeetion remained undetermined, have
been deducted from the 139 eases i which the epidemic eonsisted), and the area
within whieh 82 of those places stood (see par. 75, end). f

SOUTI-CENTRAL AREA,
Ti. The following Table shows the cases which oceurred on this arvea :—

TopLe 1X.=8honing the serial number, date of attack, adjudged place of infection, and residence of the
8 eases which oecurred on the South-central Area. i

Borial Ko, Date of attack. Adjudped place of infection. Residence.
1 | Nor. 4, 1901 : | Exton’s Store, Hay-sireet  ...| Alexandrin. H
4 | Jan. 12, 1902 o | 235, Castlereagh-street o] The zsame. i
16 | Feb. 9, 1902 ..} 876, Pitt-street el o '
84 | April |, 1902 w | 137, Liverpool-street ... ...| Marrickville, i
112 » 27, 12 oo 26, Campbell-street ... ...| The same,
113 w 80, 1002 ..l 50, Goulbgrn-strest ...~ ..
17 | May 8 18902 wo.| 26, Campbell-street .. i
24 w15, 1902 - | 26, Camplell-street . A
| |

Case 1.

e
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i Case 1.—R.B,, m.,, aged 17, not inoculated, was suddenly attacked with leadache and rigors after
reaching his place of employment on the morning of 4:h November, 1901, Ile immediately returned to
his Tﬂﬁﬂ'ﬂi‘ﬂh and lay there under care of his club surgeon until Sth November: he was then trans.
fﬂﬂ'ﬂd to Prince Alfred "l;tllflt;ﬂ. ITix caze was roport wl to the 1'ir-!|.:tr'.|“r-_r|1- on LEh November ; ho was
visited by the Assistant Medieal Officer of the Government (Dr, B J, Millard, MLB., D P 30 ), and was
removed to isolation the sama ll:“-}', Hia remaval was determined |'|Is.’ |1||r|;'-|;|.r climeal eonsiderations, for the
morphological test which was applied to liquid abstractad from the right famoral bubio he exhibited
failed to reveal the baeillus of plague; but the eultural and inoenlation tosts which wese biegun at the
same time yielded positive results in due course.  Ultimately the pationt recovered.

] 78. .1 resided with Lis family of 6 persons in a two-storied brick eottage at
Alexandria, some 2 miles away from his place of employment.  These premises were
very carefully examined on the day his ease was reported, but nothing of importance
was discovered ; they were in fair general repair, maintained in avernze zood order,
and furnished no evidence at all of infestation with rats. No illness oceurred among
the rest of the household. Ie was employed, slong with three other men, at a
produce store in Hay-street, in the City of Sydney, which will be further referved
10 as *‘ Exton's store,” and these premises were also examined as soon as attention
had been directed to them by his ease, They were found to be one of 13 houses
on the frontages of a very small bloek which was occupied in large proportion by

meters, the extensive and lofty building of a * universal provider,” and a
church. Eleven of them were used as produce stores, one was a seedsman’s, and one
o small hardware store ; that is to say, they were chiefly used in ways most likely to
attract rats to them. They had behind them a small common yard, in which four
of these traders, who were Chinese, ha:d erceted stables and feed-rooms.  Exton's
premises were in fairly good repair, but offercd abundant evidence of infestation
with rats; and on mising the wooden floor GO eareases were found. OF these
68 were too putrid for any useful examination, but one was quite fresh; it
afforded the usual microscopical, cultural, and inozulation evidencs of plague.  This
animal, then, had lately died of plague ; and it is a very veasonable assumption that
the other €S had also died of that disease at somewhat carlier dates. No case of
plague occurred among 1. B.s 8 fellow-lahourers at the store, and none was heard
of among the persons who had frequented ir, for no further ease came to notice
during the ensuing 5 weeks.

79. The cleansing-stafl immediately went through the block, and in the course
of their work discovercd 18 more putril carcases. These are said to have heen
found outside buildings, for the most part, at least, but no note on this point was
made at the time. No other of these houses, howeéver, afforded evidenee either of such
infestation as was discovered at Exton's, or of any unusual mortality. There are here
three .'llﬂ't.ﬁﬂ'ﬂﬂ-hj’ ]}Dilttﬂ : Our gl'_‘lll'.‘:'ﬂ] {'Il'i[‘!!'fi"nﬂi_! as far as it Lias gone shiows that ﬂﬂlj'
a moderate or even small proportion of adjacent premises may be infested with rats
apart from question of plague) althongh from their stroctural state and use nearly
all of them appear equally likely to be so; of which a further and detailed instance
will be given below. Further, it appears that often the epizoitie is largely confined
to the rats inhabiting particular premises, and at any one time probably affeets but
a small proportion of the total rats in the district.  Seeondly, from both epidemies
we have evidence of cstablishment of centres of infection by a moide of trans-
ortation from the loeal fens ef origo which does not canse infeetion of the traversed
Anterval, and of slow and irregular spread of the epizoitic from them ; while many
adjacent buildings might af the same time harbour o plague-stricken horde, on the
whole this appears to %m seldom the case. Lastly, it will be observed that but one
carcase was found which was in a state to admit of its bacteriological examination ;
all the others were advanced in putrefaction. Our general experience is that while
dead rats are often found in a number which indicates some unusual cause of the
mortality on premises to which attention has been divected by oceurrence of a case
of plague in man, it is quite unusnal to find them early enough to allow of
demonstration ol the nature of the disease of which they have died.  We have been
led by observation to consider that discovery of several earcases at about the same
2 of putrefaction on premises where poison has not been laid, is good evidence
of disease in epizoitic form.

i 80. Efforts were also fade st onee 'to’ asceitain the provenance of Exton's

stock, and steps were taken fo re-organise a'rat-catehing stalf,  As to the former, it

“was said thit some of it came in hy rail from eonntry districts in this State where, of
' COUrse,
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conrse, there was no plague ; but the greater part came in by sea, and was landed
at the wharfs where this trade is elnefly earried on, those, namely, on the eastern
shore of Darling Harbour. This portion chiefly arrived from South Australia,
Tasmanin, &e., &e., and it was said that none hod been received by him from

Queensland,

81. The rat-cateliers got to work on 1Cth November, and on 17th November
they made their first return.  They were instrueted to attach the addresses at which
they had canght the rats to the careases, and to hand them in to a foreman, who
recorded them, cach morning. This stafl was further instructed to forward to the
laboratory the bodies of all rats apparently sick on discovery, and the bodies of all
which were gathered on premises where there had been unusual mortality among
them. Carcases thus selected were examined in the laboratory; but the method
of selection was imperfect. It was not until 1st April that all rats taken by this staff
were handed in at the laboratory and systematically examined there,

82. The neighbourhoods in which the staff worked during the days now under
notice were the line of wharves already mentioned, the buildings from the head
of Darling Harbour towards Exton’s store, from the latter westerly along George-
street, and additionally along the line of that gutter or natural surface depression
which aseends from George-street in a southerly direetion to the Newtown-road.
To speak for the present of the first 10 days of this search only, 1,657 rats were
caught at 28 wharfs, and at 115 different premiszes, which included many produce
stores, hotels, eating-houses, and provision shops, on or about the line above
indieated ; 117 were selected and were forwarded to the laboratory. Thus the rats
om the area which there was most reason to suspeet (in part from our former
experience) were examined. It would have Leen better had all those caught been
delivered at the laboratory ; but it must be remembered that had this course been
taken, the examination would not (and it never could) have amounted to more
than a sampling—to examination, that is, of the rats in some of the innumerable
houses which stood on the area referrcd to. Further, selection of the buildings
visited was largely governed by willingness of the occupants to admit the rat-
catchers at night.

53. On the second day (15th November) of the search a plague-rat was
detected among those referred to the laboratory, It had been collected at Howard
Bmith & Co.’s wharfs, and at that one of them which is called ihe Brishane Wharf
(see par. 49), although it is understood not to be exclusively used by those
vessels of this firm's fleet which trade between Sydoey and Brishane; they are
wharves at which mueh grain and produee are handled, and adjoin these wharves
at which Exton’s stoek in part was landed—the detected infection of this Brishane
wharf betokening, of course, probable infeetion of other wherfs in its immediate
neighbourhood,

84. No other plagune-rat was found until the ninth day of search (25th
November). A second produce dealer, named Jones, then reported that the rats which
infested his premises at 84, George-street West (ahout 45 chains westerly from Exton’s)
were dying in numbers.  The store was at onee elosed and searched ; no less than 154
carcases were discovered, and 35 living rats were killed.  Here, it seems, the search was
made quite early in the outbreak, and hefore the animals had recognised the expediency
of leaving the premises; and it wos easy to demonstrate that plague was the cause of the
mortality. No ease of plague oceurred among the persons employed or living at this
shop nor, it is believed, among these who must have frequented it. Then on the tenth
day of scarch (November 26) a plague-rat was handed in by the Departmental staff,
which had been taken on premises at the corner of Cleveland and Abercrombie streets,
towards the head of the surface-depression already referred to, and about 22 chains
southerly from Jones’ store.  They included a greengrocer’s shop and a stable,
There were abundant signs of recent infestation by rats in considerable number,
but no eareases were discovered nor any live rats. It was noted that the premises
were filthy, the yards being largely oceupied by fowls, ducks, geese, and dogs. A
ton of chaff, bones, and rat-rubbish was removed from under the floor of the feed-
room, and the whole premises were in such a state of dilapidation that the Loeal
Authority was required to apply for a closing order and for fheir demolition. No

case
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ease of plague oceurred among the persons inhabiting these premises, nor among
any casually connected with them as far as could be learned. No note was made as
to the source at which horse-feed was proeured; this may have been Jones' store,
which was but a little over a quarter of a mile away.

85. Laboratory examination of rats continued in a manner which wiil be
summarised and commented upon at a convenient plaee in this deseription, without
revealing any others infected with plague, until the next ecase in man had oecurred
about five wecks later.

Case 2.—J.E.D, m, nged 37; lad been inoculated at Rockbampton, Queensland, carly in 1900
{ren par. 28) ; married, four children. 1le was suddenly attacked en December 8, during the forenoan,
witha lII&l‘p in in the left grom, whore femoral and inguinal g!nﬂc!uh‘l.r swellings aubsequently I'.le'l'(']"]:ll:'d.
He lay ill at his residence in Spring-street, Waverles, about 3 miles away from his place of business and the
other places hitherts mentioned, under private care untid December 10, when his case was notified. The
disgnosis was at onee made from clinical signs; subsequently morplologieal, cultural, and inoculation
tests all vielded positive results. His condition at the time of discovery forbade remeval, and he died
December 11 afier an illoess which had lasted sixty-five hours.

EG. J.15.D. was a druggist’s assistant.  Ie had arrived from Rockhampton,
Queensland, about two months Lefore his death ; no case of plague had been notified
at Rockhampton for 10 months before his departure (or on 11th Octolier, 1901); his
wile said shie had received a one pound note from her brother at Rockhampton sinee
her arrival at Sydney, but that deeeased had known nothing of it and had not seen it ;
the case of plazue which was nolified at Dockhampton next after the one just men-
tioned was aseribed to 11th February, 1903,  11is place of residence was in fair meneral
order and repair; it stood in a suburb which has never yielded any other case, and it
offered no traces at all of infestation with rats. The family of 6 persons, among whom
no illness oceurred, was entively unacquainted with Case 1. Ile was employed by a
firm of wholesale druggists at their premises in the ity of Sydney. The firm said that

ison had been laid ever since Case 1 had become known, and that 72 earcases haid

n found and destroyed. A good many more, in advaneed stages of putrefaction,
were afterwards turned out in course of cleansing, but no live rats were scen, and no
evidence of plague was obtained. Such mortality from poison is quite unusual,
There were here about 300 werkmen, among whom no illness oceurred. But 1.,
regularly employed during the day at this establishment, was also employed in the
evening by a benelit society, and on this duty he went to the dispensary, which
stood in Castlereagh-street, at a point not more than 11 chains distant from Exton's
store (Case 1). On examination the dispensary was found to be very well
constructed, clean, and free from evidence of infestation with rats; and none of the
subsequent ecases of plague were traced fo connection with it.

Lvinexce or DirrvsioNn or TUE [XPECTION.

87. The rat-search continued without revealing any plague-infection until after
a further interval of thirly-five days, The third and fourth eases in man happened on
January 10 or 11 and on January 12, The former was the first of a sub-cpidemic
which oceurred on what has already been referred to as the Paddington area; the
latter was found in the immediate neighbourbood of the dispensary building
mentioned in eonnection with Case 2, and conscquently on the South-central arca.
Cases 3 and 4, therefore, furnished the first elear evidence that the infection had
become diffused. The sub-epidemic which followed on Case 3 afforded an unusually
distinet (but far from solitary) example of transport of the infection over a
considerable tract which either entirely escaped, or suffered only in part at n mueh
later date and, plainly enongh, from infestion otherwise communieated to it; and I
interrupt the account of the South-central area to deseribe it here, beecause it was
altogether confined to a remote and eircumseribed area, and furnishes a most useful
type of the course of the epidemic as a whole.

Tur
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Tue Pappisaros SUB-EPIDEMIC.

88, The table below shows the serial number, initials, sex, age, date of attack,
and address of the patients whose eases constituted this sub-epidemie, as well as
particulars coneerning two undiagnosed cases which, I have little doubt, were also
cases of plague,  These latter are unnumbered (see Diagram I1I).

Tanie X.—Showing the serinl numbers and dates of attack of the nine cnses which constitubed the
Paddington sub epidemic, as well as of two undiagnosed enses connectod with them :—

No. | Nanig, Be, Apo. Date of Altack. Aadidress,

§ | EAQG K. G0 | Janwary 10 or 11 ... 145, New South Head Road. .
| G AL 34 | e 13 ool 1B, Bouthstreet, New South Head Hoad.
R T M. G4 o I .o B, Gurner-strest, Paddington,

5 | BEG F. 21 = i3 o 145, New South Head Hoad,

6 |MC 0 O e It | S 5L i 2

T li‘h. [". H.:' 1 " Jﬂ' o I.I-'.. A LRl

M J .{ I. II". : J-.:-' an ﬂr} “=r I""”‘| (L] a1
12 | M.A F. | 38 | Febroavy 7 | 163 i =
4 | IL.H: M. | B9 T 10 - 192, Albion-stront, Burry Hills
16 | J.G M. a9 % 10 ... 312, Clenmore road, New Houth Head Road.
Iy o A M. 12 iy 11 el 217, New South Head Road.

8. These cases came to light in the following way: On 14th JTanuary,
M. C. (Case G), who at that date was in apparent good health, reported that rats
were dying in numbers at her residence, 147, New South Head Road. Thereupon
the rat stafl' was directed to seeure specimens from her cottage and from its immediate
neighbourhood.  No rats were caught that night, but the rat-eatehers reported that
the rats were dying at No. 149 (next door) also; it was also mentioned that Nos.
145, 147, and 149 were one-storey brick cottages, identieal in constroetion, and at a
later date it was ascertained (hat the space under the floors of all three was con-
tinuouns, and open to the rats which infested any one of them. No. 149 stood at the
corner of Glenmore-road, and was oceupied by R. Goff, junior, as a produce store.
He said that the rats on his premises had been dying in numbers for about 10 days
past (that is to say, from about 4th January). M. C. said she lad seen sick; as well
ns dead, rats in her kilchen and laundey, and the occupants of all three cotta
were at one in saying that although they had formerly been very mueh troubled
with rats, none had been seen alive “ for the past few days.” On the morning of
16ith January, the rat staff handed in one earvease which, on examination, was found
to be free from disease ; however, they had removed three carcases from the yard of
No. 147, and one from No. 145, all too mueh decomposed for examination, and had
noted an extremely offensive smell on all these premises, as thongh dead rats lay
concealed. Lastly, when the premises came to be taken in hand by the disinfeeting
staff, on 20th January, it was found that, although there were everywhere abundant
traces of infestation with rats, there were none pointing to their quite recent presence
(fresh dung). Ultimately no plague-rats were taken on these premises, and none
were collected from any part of the infected area until many days afterwards.

90 Tlness among the inhabitants of these three cottages was first discovered
through report, on 19th January, that M. C. (Case 6) was lying ill at No. 147, It
was then found that B, A. G. (Case 3) had been attacked eight or nine days earlier,
and had been lying in bed at No. 113 in consequenee, at the time the rat-search was

sing on.  Comparative mildness of her illness (which, nevertheless, had eompelled
1er to take to bed and to stay there) led toits having been thus eoncealed, or, rather,
not mentioned. K. A. G. (Case 3), having been seized, on 10th or 11th Jan 4
E. G, (Case 5}, in the same house, was attacked on 16th January, and M. C. (Case HL
in the cottage next door, on the day of notifieation, 19th January. R. V. (Case T),
who lived fifteen doors away, at No. 115, was attacked on the same date, and J, Q.
(Case 8) was attacked at No. 147, on 20th January.  But there had been two other
deaths in connection with these premises, which I have little hesitation in ascribing
to plagae, although this disease was not recognised as the cause at the time they
oceurred.  The facts were as follows :—
Undicgnosed Case 4. —J. B, Goff, senior, nge 69, labourer.  Was father of J. Goff, of 149, Kew

Bouth Head Boad, and regulaely worked at the produce store. 1o resided at a considerable distanca
atay, in a plague-free neighbourhood.  He arrived at the store at lis usual hour on Januery 16, having
bseem
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been in good health until that date, but complained of feeling unwell ; about 10 son. his son took -him.
home, and two hours later ha died. By direction of the Coroner, his body was inspected by a medical
man, who mpormd that his desth was due to syneope from heart disease. I ascertained that this opinion
was based on a statement made by deceased’s family that he had latterly been breathless on slight
exertion, and on observation of slight cdema about the ankles ; further, the gentloman referred Lo, who
had both clinieal and post-morfem experience of plague during the former epidemie, said he thought he
could hardly have overlocked the signs of that disease had any of them been present. This may be
readily coneeded ; and yet it appears to me probable that plague in one of its less usual, but not uneom-
mon forms, in which all external signs are wanting, may have been the true cause of death.

Undiagrosed Caze B.—0G.B., a labourer, aged 23, lived in South-street (see Diagram [1T), e wasan
idler who was in the habit of doing odd jobs for R. Goff, junior, and when wanted was uzaally to be found
hangirz about the latter’s stove. He bad been drinking from 11th Januwary 1o 13h January, and
thereafter had suffered rather m\-aml_-,f from diarrhoea and vomiting. My informant first saw him on 17th
January, and then noted a temperature of 102°; di;spllu::l, but no physical signe in the lungs; heart's
aetion very irregular, heart sounds feeble, pulse weak ; no glandular enlargement ; no albumen in urine ;
a boil on the bottocks, The patient dicd an hour or two after these notes had been made, and the cansa
wae not assigned to plague at the time; but two or three days afterwands my informant heard of
some of the cireumstances now being deseribed, and at once revised his opinion,

01. All of these persons were quite unacquainted with Cases 1 and 2, but
there had been personal communication after commencement of illness between
Cases 3 and 5 and Cases 6§ and 8, as well as between the two households. Case 7
was unacquainted with the members of those two households, but was in the habit
of visiting Gofl's store to make purchases; her parents said that she had last heen
there “a few days ™ before she fell ill.

92. An interval of 19 days followed on the attack of Case § (20th January)
duving which no case of plagne, nor any which caunsad suspicion of plague,
oecurred on this area, (nor, indeed, anywhere else until the seventeenth day); then
the case of M.A., housewife, aged 3%, was notified the day after her seizure on Tth
February ; morpliological and enltural tests yielded positive results. She lived at
163, New South Head Road, seven doors from the produce store, though, on account
of the intervening Glenmore-road, rather farther than the space of seven houses
away. She had no acquaintance with any of the foregoing patients. She lived in
a brick hounse which was in average condition ; but the oceupants said that they had
been much troubled by rats, and the disinfecting staff reported many rat-loles in
the internal woodwork, as well as through the foundation walls, though no live rats
nor any carcases were found. But the landlord had already been appealed to on
this score, and on Tth February he had eaunsed the ground floor boards to be taken
up; quantities of rat-ruliliish had been faken from thr: underspace, as well as
two putrid ecaveases. It is to be noted that a carrier lived next door where he
kept two horses. Thres days later the following case was notified from a distant
neighbourhood :—

Case 14—J.H., house-painter, aged 50. Suddenly attacked on the morning of 10th February,
after going to werk, with headache, diarrboes, abdominal paing, and fever; he exhibited a solitary, left

femoral, bubo, Morphological, eultural, and inoculation tests, all yielded positive results. Kecovered ;
duration of illneas, thirty-five daye.

03. J.I. lived at 192, Albion-street, Surry Hills, about a mile distant from
the Paddington area, and in a distriet from which no eases had heen reported for
diagnosis. The house was one of a brick terrace ; it was in good repair, and well kept;
the inhabitants said it had no rats, and the disinfecting staff mlpm-ted that it was
entirely free from traces of infestation. No other ease oceurrved in this household,
which consisted of twelve persons. Judged in the usnal way, it appeared that
J.H.’s residence could not have been the place of his infection. But his occupation
led him into other neichbourhoods, and into other premises; and when his
movements came to be inquired into it turned out that he was the man whom
M.A.s landlord had employed to raise the floors at 163, New South Head Road, and
who had removed the rubbish and the dead rats from beneath them on 7th Febroary.
This is a very important and interesting ease, to which there will be oecasion to refer
in another connection; in the meantime it need merely be pointed out that the

tient received the infection by inceulation in the left lower extremity, in which
here were no visible wounds or abrasions, and that he fell ill a little less than
seventy-two hours after he had begun his work at No. 163,

94. The oecurrence of Cases 15 and 17 on 10th and 11th Febroary concluded

{his sub-epidemic ; it is not necessary to mention many details of them. J.G. (Case 16)

was carter for another produce dealer, and lived quite close to Gol's (see Diagram ITT);
no
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no dead rats were found either at his place of residence or of employment. P.B.
(Case 17) was a schoolboy, who lived at a publie-house at the corner of Maelean-
street.  His residence showed the signs of moderate infestation with rats usual on
public-house premises, in certain parts of it, and no more; no dead rats were found,
nor had the inhabitants seen any ; but on 15th Febroary a plague rat was eollected
from No. 10, Maclean-street, a cottage three or four doors from the publie-liouse.
These two patients were said to have had uo communication with any of the
previously infected households.

05. In order to complete this account it is necessary to review the efforts
made to ascertain the state of the area as to infection of its rats. It carried only
163 premises altogether.  As has been already mentioned, the rat staff had been
directed, on 11th January, that is to say as soon as mortality among the rats which
infested Nos. 145 to 14D, New South Head Road, had become known, to search
those eottages and the immediately adjacent roads, lanes, &2.; and the result had
been to show that the rats referred to had suffered from siekness anl had died, but
had by that time gone away. But the scarch, which shoull have extended to
slightly more distant streets, was not prosecuted with vigour until after occeurrence
of Case 17. Thus, down to 12th February only 23 rats, taken on 12 premises,
had been brought in; but between that date and 17th February as many as 129
rats were collected by trapping at 60 different premises.  The vesult of this
more energetic and more systematic hunt was that on 14th February one plagne
rat was taken in a builder’s yard across New South Head Itoad, immediatel
opposite to Gofl's store; on the same date another at No. 153, New South H
Lioad, also a produce store, on the same side as Goff’s, but separated from it by
Glenmore-road and the premises at the corner opposite to Goff’s; while on 15th
Febrnary a third plague rat was taken, as already noted, at 10 Maclean-street.
There is here sufficient evidence of dissemination of the infection of plague among
the rats of the neighbourhood ; nevertheless I nate the infrequency of the disease
among the total rats brought in to the laboratory, and reserve this point for the
present.

96. The whole of the area affected was taken in hand by the cleansing staff,
and thoroughly scavenged, many out-huildings having been pulled down and burnt,
and some premises which were unfit for human habitation closed and demolished.
The disease did not spread beyond the limits, which inelude about 16 acres, shown
by Diagram T[T, partly, no doubt, in consequence of the measures taken, but in part
also owing to large tracts of park or garden ground, and of vacant lands, by which
it was more or less elosely bounded to the north and west.

SouTH-CeExTrAaL AREA TESUMED.

97. We must now return to the Sonth-Central Area, and to Case 4, which
was the next to occur upon it :
Case 4. V.UEV., m, aged 34 a publican, not inoculated, was suddenly sttacked during the
afternoon of 12th Janvary with shivering, and at the same time discovered a small lnmpin his right groin,
where an inguinal buba subsequently developed. The morphologieal test applisd to liquid abstracted from
the bubo was negative ; eultivation and inveulation tests yielded positive results in due course (on the
third day of illness this paticat’s blood was, for some reason, submitted to the same three tests, all of
which yielded negative results).  Recovered ; duration, fifty seven days,

98. The patient was unacquainted with any of tne persons previously attacked.
He carried on his business at the corner of Goulburn and Castlercagh streets, a point
about 2 chains from the dispensary with which Case 2 was connected, and which
stood in Castlereagh-street, and about 12 ehains from Exton’s produce store, where
Case 1 had been infeeted two months earlier.  About the beginning of December he
had reported to his Local Authority that his premises were infested with rats, and said
that soon afterwards he had counted 17 in his kitchen one night ; later still he had
found a dead rat, and about the same time thera had been a very offensive smell, as
though dead rats lay concealed, but no more were found. The other residents said
at the time of inquiry that the house had been infested shortly before, but that they
had seen no rats since the closing of a neighbouring restaurant. The disinfecting
staff reported that there were no quite recent traces of infestation, and although
traps were set, no rats were caught. Therc were seven inhabitants, among whom no
further illness oceurred.

g9,
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99. Long as the intervals had been by which this ecase was separated
from Case 2, and the latter from Case 1, it was yet taken to peint in all
bability to some obseure infection of the rats in the neighbourhood, and a
ouse-to-house inspection of six small blocks, towards the centre of which V.U E.V'.s
public house stood was directed. They comprised in all 3587 houses, of which 160
were occupied by Chinese ; this being one of the small colonies of Chinese of which
there are many in the metropolitan district. The greater number were modern
buildings of good construction, in good order, and often of considerable size; but
they included a proportion of ancient structures, much dilapidated and very ill-kept.
The area was cleansed by a large staff of labourers, under direction of the Depart-
mental staff of educated sanitary inspectors who made the survey. The latter
reported that in all but the more recently erected buildings—and even on some of
them too—there were more or less serious sanitary faults; while light and ventilation
had been obstructed in very many instances by illezal roofing over of small yards
and erection of temporary structures in the larger ones. When the premises were
oceupied by Chinese there was also evidence, internally, of serious overcrowdine.
The local authority was advised to apply for closing orders in respeet of many of
these buildings and to secure the demolition of some of them; and there was one
small area in such a state that it was recommended to acquire possession of it and
to run a new street through it.  But no illness was discoverad in the course of the
survey, and no plague-rats. A fact which has importance in relation to general rat
searches in any part of a city was brought out by the records ; it was, that although
" a large proportion of the 357 premises appeared to be fit to harbour rats both from
their structural state and from the purposes for which they were used, yet only 57
{or less than 15 per cent.) were found to furnish evidence of actual infestation at the
time of survey.

100. No further case oceurred on this area until 2th February (Case 16),
which was notified from rat-infested premises of whiech the back yard abutted
on V.U.E.V.'s yard, though separated from it by n high brick wall. Another
occurred near by on 3rd April (Case 93) in a sempstress, employed at a
furniture factory. Later, three other cases were met with in Chinese, who were
attacked on 27th April, 3rd May, and 15th- May (Cases 112, 117, 126—see
par. 207); they were infected at Hop Lee & Cos produce store in Campbell-
street, and a plague-rat had been canght six doors away from Ilop Lee's on
22nd April. 1t seems most likely that these cases resulted from infection newly
imported to this street, which, at that end of if, is almost entively oceupied by
produce stores and a vegetable market, rather than by persistence of the infection
associated with Case 1, which ocearred quite close by, but nearly six months before,
On 80th April another Chinese (Case 113) was aftacked at 59 Gounlburn-street, in
the same neighbourhood. Lastly, on 1st June, Case 136 occurred on this area, but
not near those last-mentioned ; the patient was an idler, the place of whose infection
remained undetermined, it being almost ecertain he did not contract his illness at his
lodging. Here iwo notes may be made : The first is that as it has been shown that
the infection can be conveyed per salfum (most probably to Exton’s store, certainly
to Goff's store), so it may be communicated to any neighbourhood repeatedly, as
long as communication with any other infected spot is maintained. Secondly, in
any long series of cases of disease a certain number will be met with in which the
source of infection ecannot be indicated with any certainty ; and this is so far from
being peculiar to plague that it is the case even with so easily traceable an infection
as that of small-pox.

101. No further cases oceurred on the South-central area. If the serial numbers
are now examined it will be found that one case has been omitted from notice.
This is Case 9. Attack occurred on 4th February ; the patient was a newsboy who
lived on an undefined area just north of the North-central, where he inhabited a
dilapidated four-room cottage, near the northern end of Cumberland-street, which
was infested with vermin; it had been infested with rats, but at the date of
examination had for long been free from them. The place of this patient’s infection
remained undetermined; it was merely surmised that he might possibly have
received it in calling for stock at the Lvening News office, which was separated by
a narrow lane only from Siddaway’s boot factory on the Central area, at which Cases
84 and 43 were infected on 24th and 27th February, and where there was considerable
mortality among the rats which infested it (see par. 217).

50—D CHIPPENDALE
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CHIPPENDALE AREA.

102. It is necessary here to deseribe only two of the eases which oceurred
on the Chippendale avea, but the following Table gives a complete list of all of
them :—

Tagre XL—8howing the serial number, date of attack, adjudged place of infuetion, and residence, of the
eight cases which sconrred on the Chippendale sren.

Berial No. Date of attack. Adjudged place of infoction. Residence,
isaaail § e L.
10 February 5 ... oo Bportsman’s Arma Hotel, 171 George-strect West «..| The sama.
14 i | ...} Fish aml ovster saloon, 167 George-street West. .. =
a it o0 ... v B8 O¥Connor-street, Chippendale ... e
[ | March 16 ... voo| B Chambers-street, LUltima i
83 I i ) P woo| 16 Dick-street, Chippendale i
92 | . 20 . woo| 16 DHek-street, Chippendale 2
102 | April 13 . oo| BOA Goorgestrect West, City ... 1
105 [ | S «..| 66 (PConnor-street, Chippendale ... 4

103. Cases 10 and 12 were attacked on 5th February at 171 and 167, George-
street West. These louses were about 11 chains distant from Jones's produce store,
and on the opposite side of the road (see par. 84). ;

Clse 10, T{_:,| I'.\-rut,mrr“,|I q‘gl_-d L |:-L'1.|_"I'! af residence and of mnpluymnl-, Spurtmm's -ﬁ.'“‘lﬂ‘.
171, Georgestreet West.  Suddenly attacked 5th February, afternoon ; right femoral bubo ; morphological,
cultural, and inoculation tests, positive. Hecoversd, ¥

Case 12, G.W,, a fshmonger, aged 35 3 place of residence and of employmeit; a Bshmonger's sliop,
167, George-strect West.  Attacked 5th Febroary ; right femoral bubo ; morphological test, positive.
Recovered. -

104. The premises were next door but one fo each other, and it will be
noticed that both were used in a way likely to attract rats to them. At No: 171, e
was said that rats were plentiful hoth in the neighbourhood and about the publie-
house itself; but not that there had been any observed mortality among them: The
yard was tar-paved and undermined ; part of it was dug up and six putrid carcases
were revealed,  Three more were found at a gully communicating with an old drain
which had not been removed when the premises were connected with new sewers ;
from this rat-burrows were traced, and dug out, which ran under the intervening
house, No. 168, and passed into No. 167 ; a plague-rat was faken out of them,
which was identificd in the laboratory on 10th February. The disinfeeting staff also
killed three rats which were healthy, G.W. (Case 12) was employed and resided at
No. 169 ; his house was not noted to have been greatly infested.

ALEXANDIIA AND WATERLOO AREA.
105. 'We now have to describe establishment of another distant, and apparently
independent, eentre in connection with a fourth produce store (sec Diagram 1V ).

Tante XI1T.—Showing the rerial number, date of attack, adjudged place of infection, and place of resideree
of the gighteen cases which oecureed on the Alexandria aren.

Serial number. Date of attack. | Adjudged place of infeetion. Reatlenee.
i1 Feliruary G ... .| 8, Heomderson-road ! Belmont-street.
335 L R .. 30, Botang-road... ... o The same
A | = Ry wo| 68, Botany-road... ...I_ —
45 March 1 ... vee| B0, Botany-roacd... o
73 i 19: 55 o 90, Wrndham-strest ... ]
*74 i R} ool 14, John-steect ... 0
iy i 2l - 20, John-streat ... i
8 April 13 ... el 1, Bonrke-street... =
107 4 33 L. .| 60, Phillip strect "
109 i 3 ... .. 31, Raglanstreet &
115 May o ...| Retreatstrect, Botany-road ... =
125 g 11 .-| Gray's Stables, Waterloo woof 151, Bullinuming-atreet,
153 & 28 ... .--| Grimley's Tannery, Botany-road | 105, George-steeet, Redfern.
152 i ! oo 69, Beanmont-strest ... von The same
135 June | ik bl 30, MeEvoy-street "
147 - Bk | 77, Conperstrect i
138 s 5 .. 17, Botany-street "
139 i = B ... ...| Louden's boot-fuctory, Elizabeth- 54, Morehead street,
mlreat

* In Diagram 1V this crronecusly appears as Ne, 4.
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Caze 11. AH., produce dealer, aged 30; place of residence, Dalmont-strect, Alexandria; of
employment, 8 Henderson-road, Alexandria Surltlﬂ-nf‘v attacked Tth Februnry, at 7 wm., with vomiting,
headache, and fever; right femoral bubo ; both extremities much Aea-bitton.  Lded 12th February.

106. A.HL.’scottage, in Belmont-street, was of weatherboard, in good repair, and
clean ; it had a stable for three horses in the backyard ; the skeletons of three rats
were found at the bottom of a dung-heap, but there was no evidence of infestation,
The produce store stood close to the Botany-road, at a distanee from the cottage of
6 chains. It was also 40 chains from R B.'s residence (Case 1), where that patient
had lain ill for the four or five days from 4th to 8th November. It was a wood
and iron building, which measured 19 feet by 47 feet ; it had a brick front, and was
floored with wood. There was a siable in one corner, and the place was dirty and
ill-kept. Yor several weeks before his attack A H. had not slept at home, but at
this store on an extemporised beid of sacks. On taking up the floor the carcases of
39 rats were turned out, all too putrid for laboratory examination, and three healthy
rats were killed.

107. Here this account of the beginnings of the epidemic may usefully be
interrupted in order to point out that evidence of the dissemination of plague-rats in
connection with no less than four produce stores has been adduced, namely, Exton's,
Jones's, Goll’s, and Huxley's; that bales of hay, &ec., are notoriously liable to infes-
tation by rats, which are casily transported in them ; and that all four places were
almost certainly connected, by the nature of the business carried on at them, with
that line of wharfs at which produce is habitually handled, and at one of which a
R]ﬂ.guc-mt was taken almost as scon as the rat search began, namely, on 18th

vovember. We have seen, also, that plague in man oceurred in connection with
three out of these four stores; and, in the three widely separated neighbourhoods in
which they stood, it first oceurrad in persons emneeted with the stores either as work-
men, or as oceupants of adjoining houses in free communication with the store by
the space under the joists. Iastly, that the rats were affected before man; this was
not demonstrable in Case 1, sinee the date of notifieation enabled search to be made
only 10 days after attack ; but, on the other hand the patient eertainly did not infect
the rats for reasons already mentioned (par. 77).  The evidence on this head relating
to Case 3, Paddington avea, seems quite clear.  Again, it is quite clear in relation to
Case 11, for although the search was instituted within 48 hours of the time of attack,
all the careases found were not merely putrid, but too putrid for any useful examina-
tion in the laboratory. Later, other instances will be given in which there was no
doubt at all that sickness and death of the rats had preceded the first case of illness
among the persons inhabiting the premises where the carcases were found ; such, for
instance, are Group C, Cases 24 and 30, Her Majesty's Theatre and Hotel, and the
Criterion Theatre and Hotel (pars. 195, 193, 210 to 216).  If Case 1 be excepted, as T
do not think it need be, then it can be said that disease in rats preceded disease in man
in every case, the evident want of continuity between eases, and the observed
establishment of independent eentres, being borne in mind.  For this discriminative
infeetion of distant spots permits each such occurrence to be considered by itself,
and to be rezarded as complete in itself. Here, also, the reader will note the absence
of infection in man in connection with Jones's store and the house in Cleveland-sireet ;
and while this point will be further examined below, the opportunity may be taken
of repeating the remark already made (Report 1900, p. 86), that some speeial
condition not usually present seems requisite to secure communication of the
infection from rat to man.

108. The large block in which Huxley’s store (Case 11) stood was taken in
hand by the cleansing staff, but operations within it were not finished for about a
month. No plague-rats were discovered in the course of them, nor any other
instance of rat mortality. It was not until 21st Mareh, more than a month later,
that a plague-rat was colleeted in that block from the stable of a cabman 6 chains
distant from Huxley's store, two days after his son had been attacked with plague
(Case 73, the fifth on this area). Other plague-rats were taken later in the neigh-
bourhood : one was identified among many carcases removed from 47, Henderson.
road, which was a buteher’s shop (see par. 111), and one at each of the houses 14 and
16, Botany-road, on April Sth and 9th, of which one was also used as a buteher's.
No ecase of plague occurred at any of these houses,

109,



23

103, The second case on this area happened sixteen days after the first in a
school-boy (Case 35, attacked February 22nd, removed February 26th; right
femoral bubo, recovered) at 30, Botany-road. This house stood north of, and 8
deors from, Henderson-road, and well within a hundred yards of Huxley’s store.
It was occupied by a pawnbroker, and was in a poor state of repair and mainten-
ance.  Floors were lifted, and a great deal of rat-rubbish removed from beneath
them ; there were holes in them and in skirvting-boards, &e., as well as some burrows
in the back-yard; no carcases were found and no live rats were seen. But the
burrows were not dug out. This was an omission, of which the full significance
was not perceived until after the experience gained at the Zoological Garden (see
par. 176). 1t 15 here pointed out in eonnection with the oceurrence of another
case on these premises n week later, and after they had been cleansed and disinfected

(Case 45, the fourth on this area, the above-mentioned patient’s father, attacked
1st Alarch).

110. The third case (Case 36G) happened at 68, Botany-road, the patient, a
child, having been attacked 25th February, on which day, also, he died (spleen and
iubo yielded & pestis in smears) ; this house having been on the same side of
Botany-road as the last-mentioned, and only 12 doors south of it, though also
separated from it by the intervening Ilenderson-road. It was therefore within a
few yards of A.IL's store. These premises were in very bad repair, and filthy; they
were ocenpied by the patient's father, who was a dealer in bottles and old iron ; 10
carcases of rats at about the same stage of putrefaction were removed, together with
1o less than 36 loads of rubbish and filth, but no plague-rat was identified.

111. The fourth and fifth cases (Cases 45 and 73) have been already mentioned ;
the sixth (Case 107) happened much later. It oecurred in a letter carrier who was
attacked on 23rd April. He lived at 60, Phillip-street, in a house whieh had a stable
attached to it. The former was in good order and repair, and the inhabitants said
they had no rats; nevertheless on lifting the floor 3 carcases were removed, all of
which were too putrid for laboratory examination. This house stood about 15 chains
from A.IL’s store.  Butit was only 6 ehains from the shop of one Kerrigan, a butcher,
on whose premises a sick rat, which was shown in the laboratory to be suffering
from plague, had been taken on Mareh 20Gth; on eleansing the shop immediately

afterwards 80 putrid carcases were removed from the space under its rotten ground
floors.

112. Two further cases (Case 115, 4th May, and Case 133, 25th May, being the
cleventh and thirteenth on this area) ocenrred on this, the western side of Botany-
road ; they were separated from those above-mentioned, not so much in time as by
distance.  The premises on which they were judged to liave been attacked stood 36
chains to the south of Henderson-road (A.11.’s store, &e.), and it is possible that the
infection reached them from the castern side of the road; for further cases had eecurred
in the immediate neighbourhood of Raglan-street on that side, and had eradually
extended in a southerly direction until they had reached land opposite to that on
which the houses of Cases 115 and 133 were placed.  The series referred to comprised
11 cases (which oceurred between Case 79, 22nd March, and Case 138, Sth June)., The
first two of them oceurred in John-street, about 18 chains sonth-west from Raglan-
street; the third, 15 chains further away towards the south ; the remainder at varions
points hetween those two, and more or less removed from the east side of Botany-road.
Case 79, a little girl, of John-street, was attacked (right inguinal bubo) on the third
day after she had picked up and thrown out of her garden a dead rat; and on lifting the
ground floors of her cottage, four carcases were found.  Then Case 98, attacked 13th
April at the southernmost extremity of the avea, lived eight dcors from the Zetland
otel in Bourke-street, and from stables attached to this hotel a plague-rat was taken
on 21st April. 8o also Case 1253 oceurred in a man who was attacked 11th Ma , at
his place of employment, Gray’s stables, within a short distance of the Zetland
tlotel; and on 26th April a plague-rat had been eaught at these stables. Sufficient
evidence of a dissemination of plazue-rats over this infected area was fortheoming,

although household connection between diseased rats and the persons attacked was
not established in the remainder of this short series.

TasLE
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Tapre XTI —Showing the situation of premises on the Alexandria area at which plague-rats were taken,
. and the dates on which they were taken.

90, Wyndham-street . s R T L March, 81
11, Ilundl,mma-mmlihwﬁgnlllj wie  March 25,
Ih Botany-road ... & oo Aprl 8,
ll Botany-road .o April 8,
Bourkestreet (Zethand) ... ... .. .. o o April 21,
Gray's stables, Elizabeth-strect ... ... ... ... .. April 26

113. Lastly, on Sth June, which, as it afterwards turned out, was the day on
which the last case of this epidemic was attacked, and on this part of the arca, the latter
was ordered to be specially searched by the rat-staff. During four or five weeks a
large number of rats were gathered from 84 premises very [:n:ni;;' distributed over it
(see diagram IV ; the part referved to is bounded on two sides by Botany-road and
Phillip-street, and on the l,hlrd in part, by Bourke-streei). None were infected
with plague.

Sunvey oF THE GENERAL DREsvLTs ofF THE Seancu rFor BATS OVER TIHE WHOLE
OF THE AFFECTED AREA DOWX To 17TH FEBRUARY.

114. In order to complete this description of the heginnings of the cpidemic,
it is necessary to add a reference to the general rat-search which was simultaneously
carried on over a very considerable section of the eity. I take, for the illustrative
purpose in view, that part of it which lay between the dates, 16th November and
17th February (Case 23).

During the three months, 16th November to 17th Febroary, rats were brought in by three agencies—
the Departmental ratstafl, which delivered a few more than IE,IJEI'D the stafl of the Local Authority for
the city, which hrought in l 732 ; nmil these colleeted by the publicand paid for by the Department at 3d. a
head, which numbered ||B-a.rl_1i' 18,000, The unmnmtul staffl worked over a very wide area, including
the city and adjacent suburbs, as well as some rather more remote which were sceasionally visited, and those
from which plaguecases had been removed ; the city staff confined itself within its wunicipal boundaries,
of course ; while the origin of those presented by the public was seldom accurately known, though steps
were taken to prevent them from being imported from distent pluces The Departmental staff visited and
attempted to catch rats at a very large number of pmn]im altozether, althongh even this total nomber bore
but a small proportion to the total houses standing in the adjoining and other municipalities within which
they worked ; but the premises to which they paid sscesssful visits numbered but 438 houses, ke, and 48
wharves ; am] their sireesssfind visits to this amall number of premises were bot 1,581, The unlrplagmmtn
which were identified were handed in by the Departmental stafl; and a5 a rule the addresses at which
ruts brought in had been canght were known with certainty only when they had been taken by that staf,
The net resalt of thiz hunt as regards plague rats iz given balow :—

Tanik X1V, —Ehowing the places at which identified plagne rats were collected between 16th November and
17th Februnry, the dates on which they were collected, and the area on which these premises stood
{see Diagram IT)

Exton's produce store, Hoy-street v-- November 15 South-eentral,
Howard Smith & Co.'s, Brishane Wlm.rf vee November 13 Darling Harbour.
Jomes' produce store, &4, Georgestreet ... ee November 25 Chippendale.
Cleveland and Ah-en:mml:l'm Streets v November 26 Chippendale.
400, Kent-street, City ...... ... Januvary 28 Darling Harbour,
Her Mujesty's Hotel, 186, Pitt-street...... wee Jamuary 2% Central,

445, Kent-street ... ... February G Drarling Harbour.
392, Kentatreet ... ... Febroary 8 Darling Harkour.
168, George street W&ht- ... Febroary 10 Chippendale,

180, Pitt street ... ... February 14 Central.
ﬂm:hm:lnna, New South Hl.w.i. Bfﬂd Felwoary 14 FPoddington.
Matheson's produce store, Kew South Head Road  Februa ry 14 Paddington.

10, Maclean street, New South Head Road ... February 14 Paddington,

But these plague-rats must not be regarded as the total yvielded by the 12,000 rats taken by the
mental stafl ; they should be compared with the number selected for delivery at the laboratory
under conditions which have béen already montioned (see par. 81) ; and that was 914,

115. Thus the number of places at which plague-rats were found during the
three months, 16th November to 17th February, was but 13, and the number of
plague-rats identified was but 18. There were, however, a laree number of rats
which died of plague, their carcases having been found on premises which yielded
at least one identified plague-rat; and were these reckomed the proportion of
plague-rats to rats caught would be very largely increased. Dut this would add
nothing to our knowledge; for we are aware that plague often rages on premises
which are grossly infested, and consequently that the number of lrluffur: rats found

must
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must largely depend on the numbers which happen to lodge on the premises invaded.
The more important point is to aseertain the number of separate premises and
the number of different neighbourhoods in which plague-rats were found ; this it is
which indieates the extent to which the disease is disseminated as an epizodtic, and
which, in my opinion should be comparved with occurrences of it in man. That
number was 13 premises only. It should surely have been larger; for some
infected rats were found at several widely separated spots, and from experience at
several premises (Exton's, Jones’s, Huxley's) it is plain that the disease is some-
times easily communicated from rat to rat. The failure to discover more must
have lain in part, then, in the mode of search; and good reason can be shown for
aseribing it to this cause. The rat-staff worked at night, and with traps. They
therefore caught rats which were running about and which were, for the most part
at all events, in good health. Experience at Sydney has been that rats which have
been attacked with plague have rarely been seen in the open ; one instance has
been mentioned in connection with the Paddington area, another will be mentioned
in connection with a flour-mill on Darling Ilarbour area, another at the Zoological
Garden (par. 174) ;5 but enly four altogether werenoted.  1lad they more frequently
behaved, however, as they have been said to do in other countries, it is still
improbable that they would have been taken in traps; for it is not likely that
a sick rat would have either the energy or the inclinations which would lead it
into them.

116. Tt seems sufficiently clear that the epizobtic did not spread very rapidly
from building to building; doubtless it was often impeded by the mode of construction,
which was that usual in European cities. Further, the disease seems to have been
very easily communicable from rat to rat only under the speeial cireumstance of
association of large numbers in confined quarters. Nevertheless, there must have
been many more infeeted rats than were found. Where were they, then #  They
must have been underground in their burrows ; to them they must have retived on
falling ill, and there for the most part they must have died. Some direet evidence
that this does happen was yielded by the case of the Zoological Garden (par. 176) ;
and, indeed, it was not until after that experience that the great importance to
the epidemiological study of searching for and digzing out burrows in connection with
bmildings was perceived.

117. But there was still another reason why plague-rats were not found in
greater numbers ; it arose from the search-conditions. In the first place, although
1t is impossible to estimate the number of louses on the irregular area which was
the field of the operations under review with any approach to accuracy; it is quite
sertain that the premises at whieh rats were taken during the three months formed
but a very small proportion of them. In the second place, it was indispensable that
some number of rats should be fixed upon as sufficient evidenee that each rat-cateher
employed had done a satisfactory amount of work, and an effect of this practically
unavoidable rule was, no douibt, to lead to payment of repeated visils to premises
which were badly infested, while what was more desirable was examination of the
largest possible number of different premises.

118. I conelude, then, first, that the identification of plague-rats as carried
out furnished a trustworthy indication of the area of country over which the epizodtic
extended, and that there is no good reason for supposing that it may have reached
much beyond it ; secondly, that it furnished little indieation of its intensity.

118, There are two additional points upon which some remark should be
made for the reader’s assistance.  The first is that there must, of course, have been
some local fous ef origo of the infection ; and it is apparent that the latter spread
from it, not by continuity at first, but per salfum, primary cases having been
recognised in four sepavate districts, namely :—Cases 1 on the Sonth-central, 10 and
12 on the adjacent Chippendale, 3 on the Paddington, and 11 on the Alexandria
area.  This view (of spread, at first per saltum, but afterwards by continuity from
each new centre) depends om the eases mentioned liaving been primary cases in
fact. Now notifieation of Case 1 was delayed until ten daysafter the date'of attack;
and two undiagnosed eases ocenrred on the Paddington arca, where also Case 8 lay
without medical attendance for nine or ten days after attack. These facts raise
a legitimate doubt whether apparently primary eases were so in truth. Against

- it’
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it may be pointed out (a) the absence of all ground for suspecting wilful conceal-
ment—a statement which applies as much to the Chinese, who here live as eivilised
and law-abiding citizens, as to whites ; (b) that attention was drawn to one of the
two undiagnosed eases by the medical man who had been in attendance upon it (to
the extent, it will be remembered, of one visit paid an hour or two before death)
as soon as he heard of the surrounding circumstances, while the diagnosis of the
other (made after death without assistance of a detailed posf-mortem examination)
may, after all, possibly have been correct ; (¢) that all those who are best acquainted
with the general circumstances do accept these early cases as having leen the

imary oceurrences they appeared to be.  Such investizgations as the present would

ecome impossible were this doubt (which, in a measure, might be raised in
relation to the source of infection of every ease) entertained without very good
‘evidence for it ; and evidence of the requisite kind may, in my opinion, be taken
to be wanting.

120. The second point is, the detection of plague-rats (to speak generally) on
premises where there was no plague in man, and the failure to find them (ina
jority of cases) where there was plague in man. Enough has already been said,
I think, to show that the negative aspect of these facts must be cantionsly regarded.
Coineidence of plague in man and in rats was demonstrated in several instances ;
and the failure to find plague-rats is, for substantial reasons which have heen
mentioned above, not even presumptive proof that plague-rats were not present.
Besides this, however, it must be pointed out onee more that plague-rats by
themselves, and unaided, are incapable of causing epidemic bubonie plague. All that
is required at this stage of the enquiry, therefore, is to show that the connection be-
tween rats and man, or the connection reasonably presumed in cases where the
demonstration failed, existed as a mere matter of propinquity sufliciently often to
warrant the inference that it is an essential condition of the occurrence of plague
in man. This, 1 think, has been done even already; but much more evidence to
the same purpose will be given later. However, the reader has the facts before him,
and will judge of this for himself.

Darrixg Harnouvn AnRga.

121. Theslow and obseure beginnings of the epidemie on a elose-built ity area,
and its complete course within two other areas which comprised much more open space
around the lllﬂlIS-C$ and much more unbuilt land in their neighbourhood, having been
described, it is now necessary to give examples of its complete course, and of its
relationship to epizoitic plague on areas which were altogether covered with houses,
factories, markets, and wharfs. For this purpose I choose the Darling Harbour
area and the Central area.

122. The number of eases which oceurred upon the Darling Ilarbour area
(see Diagram II) was 10, and they happened between 14th February and 20th April.
It can be noted at once that, densely populated during the day as this area was, it
did not yield cases of plague in proportionate number, although the infection was
proved to have been present upon it from (I think it may be said) before the
beginning of the epidemic until a date subsequent to attack of the last case by a few
days, but subsequent to that of the last case on this area by nearly two months, This
remark applies equally to the Central area, which yielded 32 cases between 14th
February and -Lt’:e:lﬂa:.r. Yet the rise in the weekly number of notified cases which
occurred, as has been shown, between the seventh and twelfth weeks (see Table 1T)
was duoe entirely to addition of the 42 cases which arose on these two areas,
without which t{e weekly number referred to would have varied between 1 and 8
only throughout the epidemie. This way of regarding the cases on the Darling
Harbour and on the Central areas requires some explanation. It is justified
by the fact that while the total 42 cases occurred on 29 premises, the patients
resided on those premises only in 12 instances; and in the remaining 30 instances
lived in districts which were for the most part remote, and, with three or four
exceptions, free even from suspicion of infeetion with plague.

123.
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123. The 10 eases grouped on the Darling Harbour area ean be further divided
by locality into three sub-groups. These are shown in the Table below :—

Tam.e XV. —R]Ir}\l‘i]lg the scrial ﬂq::lin"‘]‘, date of atback, rll;IjI,LdHI_'HI I;llm:t of En[tctil,‘p:n, and P]l'l.-l:ﬁ of
residence of the ten eases of plague which ocourred on Darling Harbour area.

Case No.| Date of Attack. Adjudged Place of Infection, Residence,
| s
A
23} | Febroary 14 ... 232 Sossex-strect (lone-mill) ... ...| Hugostreet, Redfern.
a5 1 = 18 ...] 3D Bussex-strosk wva| Limdfield.
B | i 23 ... 224-6 Sussex.street (produce) «..| Victoria-street, Worth Sydney.
20y 2T ...| 480-51 Bussex-strect (prodoce-carter) .. .| Young-street, Redforn.
56 | Moarch 10 _.] 125 Sassex-strect (produce) ... voo| Trafalgar-street, Annandale,
T2 T 17T ...| Barque ¥ Eulomene  ; putatocs supplied from G1-3 Bussex-street.

£,
#2 | March d ... Barkerdone ... .o} T Barkerlnne.
1) W 22 .| Miller's Wharf, Liverpool and Bathurst strects) Victorin-street.
106 | April 20 ...] Jones' Wharf (wood, eoal), 2 Bathurst-street | 2 Bathurst-street.
(4
108 | April 30 ...| Grafton Bond ... «o] T4 Princes-street.

124 First of all, it must be pointed out that Cases 23, 25,28, 42, 50, 89, and 104
resided in neighbourhoods which never yielded indigenous cases. Their home premises
also were either not infested with rats or, if in two or three instances visited by rats,
were so in quite a moderate degree ; and no evidence of rat mortality on or in the
neighbourhood of them was revealed by the inquiries which were made. Cases 59
and 106 were judged to have been infected where they lived. Case 72 was infected

on board his ship, which had the communication with Sussex-strect already described
clsewhere (see par. 71).

125. What were the rat relations of the premises on which these cases are
adjudged to have received their infection #  They are shown in the Table below. Tt

should be noted that street numbers almost always run odd and even on opposite
sides of the way :—

Tanie XVI.—Showing the situation of 21 premises on the Darling Harbour area at which plague-rats
were taken, and the dates on which they were taken.

Howard Smith & Co.s Brishane Wharf 18 Novemler.
400 Kent-atreet ... :

413 Kent-street ...

25 January.
G February,

32 Kent-sirest ... ok & February.

41 Sussex-street ... i 15 and 19 Febroary.
3l Sossex.street . T Pk 21 Febroary.

802 Keat-street .., 21 February.

North Const Co."s Wharf : 25 February.
Napoleon-strect (off 6, Sussex-street and Grafton Wharf) ... 25 Febiruary.
Huddart, Parker, & Co.'s Wharf (about 1 Sussex-strect) ... 28 February.

Steam Mill sirect (off Barker-stroet) ... 18 March.
Barker-street ... Pt i 15 March.

Market Wharf (near 171 Sussex-sireet) 14 April.

Byrnes' Wharf (foot of Liverpool-street, 343 Sussox.street) ... 18 April
Federal Wharf (bond, 1st floor, 209 Sussex-street) ... ... 19 April.

B.M.C. Wharf (off 279 Sussex-street) s 23 April.
80 Laverpool-street 93 o at wee 28 April.
311 Sussex-street FERR R L 1 May,
318 Sussex-strect e 5 May.
Duncan-street (off 31 Bathurst-street) 2 0 May.

Market Wharf (near 171 Sussex-street) .. .. .. .. 13 June

126. Thus the first plague-rat of all was found at a wharf which stood more
or less at the centre of the line of wharves which bounds the Darling Harbour
area to the east on 18th November ; the next 8 in Kent-street towards its south end,

one
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one block east of Sussex-street, from 26th January to Sth February ; and then follows
a long list of 17, taken on premises which, with two exceptions, were either actually in
Sussex-street or in side streets within a few doors of it, between 18th February and
13th June (see Diagram 1I). Now if Tuble XV be compared, it will Le found that
the takings of plague-rats on any premises coincided in no case with occurrence of
plague on those premises ; and, conversely, that plague did not oceur, and that eases
of plague could mnot, in any instance, be ascribed to infection received on premises
where plague-rats were taken. It may be pointed out at once that this has been our
usual experience. The total number of inhabited premises, or, more exactly, of
premises which harboured people during the day, but were not used as dwellings by
all of them, on which plague-rats were taken, was 40 during the whole epidemi,
Whilnl;l]ngne oceurred on 3 of them only. DBut this nett statement is not all that ean
be said on this point. Rats which had died from some unusual canse were often
found on ]E:emises where plague in man occurred. Thus, Case 23 (both sets of cervieal
glands enlarged, smears and eultures positive ; died), ocenrred in a youth employed
at a steam flonr-mill, who said that, on the day of attack, he had killed a sick rat at
the mill by stamping on it, and had afterwards picked it up and thrown it away.
The date of his infection, in all probability, was carlier than that referred to, which
was the day of attack; but it appears that there were sick rats, or at least the one
he killed, on the premises at which he worked. Case 25 has considerable interest
from the circumstances surrounding it, although it is only one of a considerable
namber of similar cases. The important points were as follows :—

J.B.B, m., :fzd 19, a railway porter cmploved at Lindfeld station, 7 miles from Milson's Point
terminus, North Sydney.  He was attacked, 18th February, in the evening ; he had a right femoral babo
{morphological and cultural tests, positive); recovered.  He lived in the neighbourhosd of Lindfeld station
with his father, who had stables at his detached cottage and kept horses there ; on &th Folwunry the Intter
had received foed from 37, Sussex-street ; the cottage was in good order and repuir, elean ; it was said that
there were some rats about it and the stables, but that none sick or dead had been found. The patient
did not work for lis father, though no doult he was exposed to any risk which may have attached to the
stables ; but on 18th February (railway books) he liad helped a consignee to unload o considernble quantity
of produce from railway trucks which had heen forwarded from n store at Noa. 49-51, Sussex-street.  In
addition to this connection of his case with these premises, he was friendly with the son of the produce
dealer who occupied them ; and on 16th February had gone to Sydney and had spent the morming with
him. Tt is not clear whether or not they entered Nos, 49-51, Lut No. 39 was at that time vacant. [k was
learncd that young men used to meet there, and there the patient and his friend spent an hour or two. No
pln,guﬁ.rn,t.n were found at Mo, 39 (which was not visited at any time), Lut they were found ar Mo, 41, nexk
door, on 18th and 19%th February.

127. Under these circumstances, it is clearly possible that this patient may have
been exposed to some risk of infection from the produce bought by his father at 37
Sussex-street, and received at Lindfield on St February, but this remains a possibility
only; he could not have veceived the infection from the produce le unloaded,
because he was attacked on the same day. But his visit to No. 39, Sussex-street
(possibly, also, to Nos. 49-51 ), coincided with the most probable date of lis infection ;
for, from the morning of 16th February (say, at 11 a.m.), to the evening of 15th
February (say, at 8 p.m.) is fifty-seven hours, so that his illness began during the third
day after his visit. No plague-rats were found at No. 89 (they were not searched
for there) but some were taken at No. 41 (next door) on 18th and 19th February.

128, Case 28 oceurred in a earter at a produce store, who somefimes slept on
the ground-floor premises connected with stables in the hack yard ; and here, when
the rotten flooring-boards were removed, a mass of, rat-burrows was exposed,
and 6 carcases, at about the same stage of putrefaction, were removed. Case 42
oceurred in @ carter at Nos. 49-51, Sussex.street, just mentioned above; but
there was no history of dead rats in connection with Case 56, though the patient
was certainly not infected at his residence in a distant suburb, and was carter
to another Sussex-street produce dealer. The premises at which Case 59 lived,
though in a neighbourhood consisting of poor liouse property (in very bad repair),
factories, and wharfs, where plague-rats had been before and were afterwards
found—one of them in the lane outside his house, and close to it—offered no
sign of infestation. Stables at the wharf at which Case 59 was watchman were in
bad repair and order, and infested with rats, but it was said that none dead had been
seen there for three months before, Case 106 was stableman at premises attached
to Jones' Wharf, and slept in a species of huteh extemporised for him. It was said
that no rats had been seen, alive or dead, for a long time ; however, on examination,

50—E abundant
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abundant signs of present infestation were seen, and three days afier this paﬁent’n
attack a plague-rat was taken at the Municipal Whar! at the foot of Bathurst-street,
adjoining Jones’ Wharf, These premises were also infested very badly with fleas.

120, The foregoing facts afford a further and fair example of the kind of
relationship between diseased rats and plague in man which we have observed on
closely-inhabited and (during the day) thickly-populated business areas. The long
space of time, covering duration of the epidemie, during which plague-rats were
forthcoming from the arvea deseribed may be noted; the small proportion of the
total buildings upon it {which, together with 41 wharf premises, were 1,284) from
which plague-rats were collected; the small proportion of the total number of
houses in which any rats were captured (namely, £8, 1o which 1,170 successful
visits were paid by the rateatchers); the want of eoincidence between identified
plaguc-rats and cases of plague in man on the same premises, but also the
frequent association of rats recently dead from sume epizodtic disease with plague in
man may be pointed out. Buf, on the whole, I infer that the place-connection
between epizootic and epidemie plague is far from being in reality as obscure and
doubtful as from ihe aseertained faets, whieh have been given above with scrupulous
precautions against exagzeration, it might be judged to be by those who have
never attempted to examine the rats of a large city. For the obscurity, in my
opinion, arises solely from the diflicultics which the investigation necessarily presents,
namely, the physical cireumstances of the avea to be examined and the lhabits of
the animals, together with ineptness of the Jabour which alone has been available
for use as an instrument of search,

CEXTRAL AnEA.

130. We now turn to the Central area which, it seems most probable, was
infected from the wharf line on Darling Harbour area, by way of strects running
towards it in an easterly direetion ( King-street, for instance) ; the separation between
the two areas being strongly marked hy the entire freedom of Clarence-street,
which runs north and south parallel with the wharf line, but some hundred yards
easterly of it, both from plague-rats and from premises yielding dead rats.  And it
should be pointed out in relation to this latter statement (though the same is to
be understood of all similar statements unless the contrary is mentioned) that the
not finding of plague-rats or of dead rats in this street was not at all due to less
thorough or briefer seareh in the houses which composed it.

131, The number of cases whieh oceurred on the Central area was 32, and
they can be divided by locality into 4 sub-groups; they are shown in the Table
below,

Tasee XVIL—8howing the serial number, date of attack, adjudged place of infection, and place of residence
of the 32 cases of plague associnted with the Centmal area. :

Rerlal |

Nuambor, | Dateof Attack, Adjuiged Plaze of Attack. ' Ficda
A
18 | Feb. 14  ...| Her Majesty's Theatre, 180 Pitt-street...| 130 Reservoirstreet.
19 | Feb 14 ... 1ia o ool 22 Bullanaming-street, Redfern.
20 | Feb. 16 ... Do do vesp 2T Church-stroet, Camperdown.
21 | Peb 13 ... Do o ool 115 Neleon-stroet, Leiclihardt
33 | Feb. 25 .| Her Majesty's Hotel, o +-s) Her Majeaty’s Hotel, 1868 Pitt-st,
22 | Feb 16 .| George Hotel, 188 Pitt strect ... vool George Hotel, 128 Pitt-streok.
34 | Feb 24 .| Siddaway's, 47 Market-strect ... v 08 High Holborn street.
43 ey 3T ... Doy do 9% wee] Dromedi,
1
26 | Peb 10 .| Critevion Holel, 238-262 Pitt strect ...| Georgestrect, Redfern,
7 | Peb 32 .. I}a i voo) Paragon Hotel, Circular Quagy.
20 | Fel 21 ... [ do ool Uriterion Hotel, 258-262 Pitt-sirech
4l | Feb. 23 ... it dor il do o
32 | Feb 22 . Do do do do
39 | Feb 34 ., Do do da o
40 | Feb. 25 ., Do do do do
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. !
el | Date of Attack. l Adjudged Place of Attack. Residonce,
-1
|
41 | Feb. 27 .| 482 George-strect (chambers) ... o] Orwollstrest, Pott's Point
Bl | March 3 ... () 251-T Pittstreat .. 198 Oxford street,
46 | March 3 J (N G PO, 137-57 Pitt-street ... .| Hurstville.
42 | Feb, 28 ...| 237 Pitbstrect ... .| Petersham.
53 March 12 ...| 155 Kingstreat... oo 164 Woalloomooloo-streat.
BT | March 10 ...| Tmnperial Arcade (off 170 Pitt-street) ...| 165 Liverpool-street.
768 | March 16 ...[ 106 King-street... v..| Bannisterlane, Ultimo,
80 | March 25 ...| 134 Kingstract. .. o 134 King-strect.
Bl | March 25 ... Btrand Arvceade (off 195 Pitt-strect) .. Randwick.
84 | March 26 ...| Ropal Arvcade, 267 Pitt-strect ... «oe| Btrathficld,
116 | May 4 ... (1) 303 Pitt-street .| 87 Hutchinson-street, Buery Hills,
D—_ : |
* 52 | March 11 ...| Central Exchange Coffer Palaco vo.| Central Exchange Coffee Palace.
53 | March 11 ... I -l do
G0 | March 13 ...| (D) Dia ...| 115 Erskineville-road.
G7 | March 18 ...| 111 Yok street. .. oo TO Walkerstreet, Redfern,
G0 March 13 ...| (1) Central Exchange Coffee Palace  ...| 554 Crown-streck
75 | March 20 ...| 35 Markot-strect ...| & Healey-street.
i |

132. The 32 cases which occurred on the Central area were infected, as far as
ean be judged, on 17 premises only. A note of interrogation preceding the adjudged
lace of infection intimates that doubt attaches to it in that relation. At Ier
ajesty’s Theatre and Iotel (which constituted one building structurally) 5 cases
occurred, 2 at Siddaway’s boot factory, 47 Market-street, 7 at the Criterion llotel
(and Theatre), 2 (probably) at chambers which ran through from 251-7 Pitt-strect
to 432 Georgae-strect; and in the Group D, which lay west of George-strezt, 4
(probably) in connection with the Central Bxchange Coffee Palace. Their dates of
infeetion extended only between 14th Felbruary and 2Gth Maveh, if Case 116 (attacked
4th May) be omitted which may perhaps be done, beeause there was almost equally
strong reason against regarding cither the patient’s place of residence or his place of
employment as the place of his infection.

133. The nscertained state of the Central arvea as regards epizoitic plague is
shown in the table below :—

Tapte XVIIL—Showing the situation of premises on the Central area at which plague-rats were taken,
and the dates on which they were taken.

Her Majesty’s Hotel and Theatre, 186-8 Pitt-streot Jan, 28, 30, 31, Fel 1, 8, and 11,

180 Pitt strest Fela, 18
4840 Georgestront. .. ... ely. 32,
Tmperial Areade, next 170 Pitt-stroct Felw, 35
T1-T8 King=street .., Felr. 25.
Kingstreot (F.F.I. Co.'s @ new shop™) ... Fels. 26.

8t Androw's Bchool, 314 Pitt-street March 4.
92 King-streot Aprl 4, 5.
218 Pitt-street April 5, 11.

134. On this area, then, plaguc-rats were identified in connection with

Tler Majesty’s Theatre and Hotel (but see the special account of these and other
remises wI{ieh yielded multiple eases, pp. 52-56) ; dead rats in number at the
riterion Hotel; the same at 47 Market-street; a plague-rat at 4541 George-
street on 22nd February, which building is next to 4582, where on 27th February
Case 41 was attacked, and which also ran throngh to 2531-7 Pitt-strect, where Case 51
(attacked March 3) was at work as a house painter. Case 49 worked at a very
badly infested tailor’s shop, though no carcases were found at it. Case 55 worked
at an hotel, where plenty of rats had been scen, and where (as the patient said) a
sick rat had been eanght the day before his attack, though no carcases were found.
1t was ascertained at the restaurant at which Case 57 worked, that 3 dead rats had
been taken from under a stairease a few days before her attack, and it will be observed
that No.170 Pitt-street (see Table XV IL) is but five doors from No. 150, where a plague-
rat was taken on 14th February. Case 76 worked at a mercer's, which was badly
infested, and whence 4 putrid eareases had been removed three days before her nl;tau!{r,

an
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and 4 rat-nests from under the flooring-boards.  Case 50 lived at a publichouse very
badly infested, both by wermin and rats, whenee 4 carcases and large guantities
of rubbish aceumulated by rats were removed. - Case 84 oceurred at a tailor's, where
9 carcases were removed from under the floor of the room in which the -patient
had worked, as well as very large quantities of aceumulated rat-rubbish. 8o, also,
as regards Sub-group D), very many carcases, live rats, rats’ nests, and large accumula-
tions of rat-rubbish were removed from the place at which Cases 52 and 53 lived
and were attacked (compare, also, Cases G0 and 69, who more or less regularly
frequented this eating-place). Dut, as regards the rest of this sub-group, no good
evidenee of disease among the rats which, nevertheless, infested the places of their
employment, was. obtained.  Next, as rezards the dwellings of those who did not
reside at the adjudged place of their infection inamely, 22}, seven lived in very remote
suburbs, at distances of from 3 miles to 9 or 10 miles, only one of which ever
vielded an indigenous case (but see Cases 61 and 127, Camperdown area, for the
special circumstances), or harboured an imported ease. The remainder lived at
less distances of a mile or two, and rot in suburbs ; a majority of them dwelt in
neighbourhoods which never fell under suspicion of infeetion. There were but
two or three among them who could be considered to have run some danger
from locality, but in no case were the dwellings of any of them found to have
harboured dead rats, or to be infested with rats; nearly all of them having been
absolutely free from all traces, I will not say of ml'r:atauun, but even of wvisitation.
Enough lias been said, pr.-r‘tmps, of the Central area to show once more the kind of
relationship which has been observed between plague-rats, or dead rats, and plague
in man; and to show why, in the absence of evidence of spread by all those means
which are elsewhere constantly invoked to explain the epidemicity of plague, we
bave concluded that, at Sy {imw, epizodtic plague is causally connected with
epidemic plague, and not nmrﬂh with aceasional individual cases of this disease,

GEXNERAL SURVEY OF THE DEMAINING ARFEAS.

135, The North-central area afforded but G cases of plague, of which &
oceurred at one house, Further reference to it may, therefore, be delayed until premises
which yielded multiple cases come to be separately u_mmmml but in the meantime
it should be noted that in all respects of occupation and po ul‘nh-::m it was similar to
the Central area just dealt with. Two of the 5 areas which n'ium?. remain to be
noticed yielded 6 c.'lauﬁ each on 5 premises in ecach, while the other 3 yielded
only 2 cases cach on 2 premises in cach. These 5 areas are Woolloomooloo,
South-west central, South-cast central, I'vrmont, and Camperdown. Plague-rats
were found in some neighbourhood or other at some date or other on each of them ;
but it is hardly worth while to continue the illustrations already given in detail of
the kind of conneetion which existed between them and ocewrrences of plague in
man, since the result would merely be to furtlier exemplify what has already been
described at length.  Yet there is one which presented noteworthy points, of which,
therefore, some details may be usefully given.

CaMPERDOWN AREA.

136. Case 20, ocenrred in a scene-shilter, employed at 1ler Majesiy's Theatre,
who was adjudged to have been infeeted there, and who was attacked at home
during the night of 15th February; he lived at 247, Church-street, Camperdown,
and he lay there until 17th February, or for aliout 40 hours, when he was removed
to hospital.  1le had a right inguinal bubo, morphological test positive ; recovered ;
duration of illness, 23 days. Disinfection of lis small one-storey cottage was begun
immediately after Lis removal, and was quickly completed. 1t was of wood and
brick, dilapidated, dirty, damp, rotten, and infested with insects, but free from all
traces of rats.

137. A month later—that is to say, on 13th March—Case (1 was attacked at

77, George-street, Camperdown, 7 or Bchmns easterly from Case 20 (see Diagram 1),

This pallult was an old woman, who lad not been away from home for a long time

past. She had aright axillary bulm was removed on the third day of llltlea.s, and died

on the fifth day. “Her cottage was of brick and weatherboard, and in a condition
which
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which rendered it unfit for habitation, so that soon afterwards it was pulled down
with consent of the owner. It was very badly infested with rats; the patient’s
husband said he had removed 3 earcases from his bedroom on Gth March, but also
that Lie had previously laid poison; on raising the floors abundant traces of present
infestation were found, and 3 more putrid careases were removed from under the

bedroom floor. On one side of this eottage was a house which had a stable attached
to it.

138. In consequence of oceurrence of Case 61 a bluek which was hounded
by George-street, Church-street, Burton-street, and Missenden-road was taken in
band by the cleansing staff on 25th March (finished 7th April), which included a
produce store at the corner of Missenden-road and George-street.  Prior to this the
neighbourhood had begun to be searched by the rat staff, but nothing of importance
had resulted, except that rats were found in considerable numbers at the produce store
just referred to—17 having been eaught there by it on the night of 23th March.

139. After a rather long interval, namely, on 21st April, one plague-rat, and
on 23rd April, 3 plague-rats, were brought in from the store (search of these
E:irti.clllnr premises having been intermitted of course, and probably resumed merely

ecanse it was a good place at which to eateh rats), wherenpon the place was closed for
cleansing and reconstruetion. It included no living apartments; its proprietor
oceupied a house erected on a low bank at the back of it, entirely detached, and
reached by a flizht of uncovered wooden steps. Here his wife (Case 127) was
attacked with plague on 13th May; she exhibited a right axillary bubo, and recovered.
No further eareases were foun:d at the dwelling, which was reported to have been in
eood order and rvepair; the store had continued closed from about 2Z5th April,
cementing of rubble foundation-walls and conercting of the floor not having been
completed until long after attack of Case 127.

140. This instance presents several points which deserve attention. In the
first place the neighbourhood was remote from other infected spots, and doubtless
received its infection per sallwm ; in that case there is a reasonable presumption,
raised by experience on other remote areas already recounted, that it was trans-
ported there with supplies delivered at the produce store. Now the owner of the
stable next to the house at which Case 61 lay procured his feed from this store.
But the dates do not nearly agree. Case 61 was attacked 38 days before a plague
rat was found at the produce store, and as far as this point furnishes a hint it
suggests that the infection was really travelling the other way—that is to say,
easterly from Case 1 towards the produco store, and not westrly from the store
to Case G1.

141. Attention is thus drawn to Case 20, which lay still further west of the
produce store than Case 61, and to the statement which has been made that the infee.
tion is commonly introduced to a elean neighbourhood by man and communicated
from him to the rats.*  Evidently, from the pathology of plagzue, this mizht happen,
although reason has never appeared in our experience for suspecting it; and the
present instance seems to me not to be one which sugzgests that sequence of events,
For, on those same pathological grounds, a case of bubonie plague of an unusually
mild deseription (the patient was discharged from hospital on the twenty-thind day of
illness) eannot be supposed capable of diffusing infectious matters during the first 40
hours after the onset, within which term this patient was removed to hospital; his
cottage, it will be remembered, having been disinfected immediately afterwards, and
finished within less than 72 hours of his first symptoms. There is thus every reason for
rezarding Case 20 as independent altogether of the two subsequent cases and of the
plague-rats afterwards found, and as having been merely one of those imported
cases of which so many were met with during the former (as well as during this)
epidemie, and from which no communication of the disease either from man to rats or
from man to man ever took place.

1432, Tlow did Case G1 come fo be infected from the produce store since
plague-rats were not found at it until 33 days later # There is, indeed, no more
than a suggestion that the infection was received thenee; and the possibility must

be

* Boe for iustance Memorandum on the Tnfluence of Rata in the dissemination of Plagne, by W. J. Sinpson, M.I0,
printed for use of the Colonial Office, May, 1000.  ** Man as o rule is the chicf importer of plagee into a lcality, while the
rat at the commencoment ia the chicl disseminator.”
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be noted that it was carried into the neighbourhood in some quite other and
undiscovered way, and that it may have spread gradually from some point much
further to the west, perhaps, than even Case 20, through the premises at which
Case 61 dwelt, and so towards the produce store. Such conjectures, however, are
merely disabling unless they arise in some ascertained probability ; and ne such
probability ever appeared, notwithstanding such a watchful examination and
consideration of the cireumstances as at the time justified the setting aside of the
origin of the infeetion which the certainly indigenous Case 61 had received as an
unsolved problem.

143. We have then to review the data, and on doing so it appears that
as a matter of fact there is no evidence that the produee store was free from rat-
plague at any particular date prior to 21st April. Even the healthiness of the 17
rats taken there on 28th Marech must remain doubtful, for at that date only selected
rats, and those chosen by the rat-catchers themselves in accordance with rough
general rules which have already been mentioned, were delivered at the laboratory ;
while, as noted above, the premises were not kept under anything approaching
continuous observation after failure of the efforts to discover plague-rats in the
neighbourhood, which were made immediately on notification of Case G1. Hence
this case illustrates the praetical difliculties met with in attempting to demonstrate
in the field the nature, in particular instaneces, of the connection between epizoilie
and epidemie plague, as much as anything else ; and therefore it may be left, after
it has been pointeld out that Case 127 did not oceur in the detached, elevated,
cottage behind the produce store, until the latter had begun to be thoroughly turned
out in the course of repairing it so as {o render aceess of rats to it less likely, and
the burrowing of rats under its floors and about its foundations almest impossible,

Descrirrioxy or A SiNGLE INDIGENOUS CASE AT NEWTOWN.

144, There is also one ease, solitary and detached by neighlhourhood from all
others, which oceurred at Newtown ; it deserves deseription, because the diseo
ol plague-rats once more elearly preceded the infection of man by several days.

143. On 23rd April the Sanitary Inspector to the Local Authority for Newtown
delivered at the laboratory two rats which had been picked up in a lane at rear of
premises oceupied by the Davis Butchering Co., 237, King-street; they presented
gross signs like plague, but were too putrid for demonstration of the nature of
their disease. On each of the days, 25th, 26th, and 30th April and 1st May, other
rats caught or found dead on the premises named were brought in by the Departmental
staft to the number of G2, ten of which were ascertained to be infected with
plague. No plagne-rats were colleeted from adjoining or adjacent premises; and
as soon as the buteher’s shop had heen closed and handed over to the eleansing-
staff, together with the wlmIG bloek in which it stood, delivery of rats at the
laboratory eeased, in accordance with the custom which arose merely in the
exigeneies of work, and which was designed to velieve the laboratory staff as soon as
the faet that the rats on any particular premises or in any cleansing-bloek of buildings
were infeeted with plagae had been firmly established. The shop was of moderate
size, in @ eity street; it was in very bad structural state, and had a small vard
entively built over.  The latter contained stables where several horses were kept,
annexes used for purposes of the extensive business, and accommodation for the
slaughtering of fowls whicl were temporarily hioused there to an averaze number of
about 2,000,

146. There were also in the same block several old premises which had been
allowed to stand from times when this suburb was rural until leases should fall in;
they were in an indeseribable state of disrepair, though presenting to the high
road on which they stood shop-fronts which, to the casual observer, were not quite
disreputable.  All of these were so badly infested with rats and clogged with rats’.
dung in every part not habitually walked over that it seemed donbtful whether man
or the rats might more justly be deemed to have possession. These shanties were
interspersed among many fine buildings which from time to time had been erected
on allotments of which the leases had fallen in more or fewer years before; and

their
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their continued existence was a disgrace to the Local Authority, who appeared to be
ignorant of the ample powers which they possessed under the Public Health Act,
1806, to cause them to be elosed and demolished.

p Casa 108, A, P., m., 054 ; ﬁll.rlLiI!:l:l]_'_.’ attacked 97th .-"l.pri| H left femoral bubo ; recoversd, Was a
cabinetmakor employed at 363 Kent-strect, with eighl others ; the shop was in excellent state, and no
sugpicion ever attached to it.  Resided at 245 King street, Newtown, five doors from the Davis Butchering
Company, and in the block which was cleansed in eonnection therewith. Here lis family kept a
stationer's shop ; the building wos in bad repair, avernge cleanliness; and on being taken in hand by the
disinfecting staff was found to show abundant signs of being badly infested with rats ; but only one earease
was removed from beneath one of the floors,

147, The carcases brought in on 25th April had been soon ascertained with
sufficient completeness, nnder the circumstances, to have died of plague; bt time
was afterwards lost in attempting to get the Loeal Authority to do its duty, under
supervision, without success; and partly in consequence Case 108 was attacked
before cleansing of his premises had begun.

148, Iere we see an instance of place infection per seltum, and a further in-
stance of precedence of rat-infection over the infection of man.  Here, also, is another
illustration of our not uncommon experience—namely, that persons exposed on
premises where rats ave most numerous and are suffering most heavily from p}:‘ngun are,
nevertheless, not necessarily the first to suffer, nor even sure to be attacked at all ;
while persons living in the neizhbourhood on premises which show no important
sign of presence of epizootic plague may and do suffer. In short, as we know that

lague-rats are not in and by themselves infective for man, so we are compelled by
this and many similar examples to assume that the chain of circumstances necessary
to bring about communication of this sepficsemia of the rat to man is lengthy,
and rarely complete in all its links; for though the neighbourhood of plague-rats
seems necessary to bring about infection, contact with them is elearly not necessary
and, if brought about, does not ensure, nor much increase the probability of, its
being eonfracted.

140. With the two preceding instances, which present features differentiating
them from others so far mentioned and worthy of careful consideration, I conclude
this exposition of the beginnings of the epidemie, to which accounts of its complete
course on certain areas have been added. Tt does not comprize a reference to every
ease that oceurred, nor a description of the events recorded of every area; but it has
been carried almost as far as is necessary to pourtray the usual course of events, and
(it is hoped) to place the reader in possession of ‘the general grounds on which we
have formed our ::Tiniu:u that epizodtic plague among rats is here a precedent and
indisli'enmhle condition of epidemic plague. It remains, however, to examine the
distribution of cases among houses in relation to alleged spread of the infection of
plague from the sick to the well by direct, and by indirect, channels. Before doing
50, however, there still remain two oceurrences which must not be omitted from
deseription. One concerns plague in man, marsupial and some other animals, and
in rats at the Zoological Garden at Sydney ; the other a solitary indigenous case at
the city of Neweastle. Both of them throw light on the practical management of
plague-epidemics ; the former also contains some novel observations of interest.

PricvuE AT THE Fo0LOGICAL GARDEN.

150. On 11th April, the Superintendent of the Zoological Garden submitted the
intestines and liver of a wallaby for examination in the analytical laboratory. Ile
said that during the preceding six days 7 kangaroos and wallabies, which had
been in apparent good health, had suddenly fallen down, become convulsed, and had
died after about two hours’ illness, whenece he suspected poisoning. In the analytical
lahoratory signs of disease were noticed in the liver, and the specimen was referred
to the micro-biological laboratory, By the 18th April it had been definitely ascer-
tained that this animal had died of Plnguﬂ'

151. On that date, therefore, the Secretary to the Trustees was directed to
close the Garden to the public, and he was informed that a thorough cleansing and
disinfection of the grounds and cages must be commenced at once. The work was
carried out under immediate direction of SBanitary Inspectors of this Department,
the Trustees having found labour and materials, 152,
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152. Before proceeding to describe the course of events subsequent to 15th
April, it will be well to mention the organisation which existed, as well as the state
of the Garden, at the time it began to ba cleansed. The Garden was first established
in 18580. It was plicad under management of a Board of Trustees. Its income
was made up of donations, subszriptions, admission moneys, and a small annual
subsidy from public funds, and had never been quite adequate to the reasonable
needs of the institution. These facts are mentioned beeause, although the eollection
of specimens, the laying out of the Garden, the arrangement of ecages and enclosures,
and the general appearance of the institution were lighly ereditable to the Trustees,
many and serious defects came to light, of which some eould not have been effectually
prevented or removed, except at a eost far beyond any resources which ever had
been at their command. The Board lias now drawn attention to this matter, and
has submitted several recommendations upon it to the Government.

133, The Garden ozeupied a triangular piece of land which measured about
twelve acres and a half, and which was enclosed by a galvanized iron fence in had
repair; it occupied the angle formed by the junetion of Cleveland-street with Rand-
wick-road, and was bounded towards the north by Moore Park, towards the east b
a great extent of park lands, while on its third side there were no houses towards
the west for a hundred yards (see Diagram [T1).  The subsoil was blown sand, of great
depth.  Water was supplied from the public mains; but in the middle of the well-
planted enclosure was a small lake, which was filled by surface-waters. The lake was
furnished with an overflow pipe, which entered a sluice-box on its bank; the drain from
the sluice-box was of G-inch e.aw.g. piping, the mouth of which was defended by a
wooden sluice-valve, found on examination to effectually stop it, and said not to have
been raised sinee heavy rain had fallen several months before ; it discharged into a
covered storm-water drain 30 or 40 cliains distant. At beginning of April the pond
was already almost dry.

134. About the date at which the unusual mortality among the caged animals
began, the colleetion eonsisted of between 400 and 500 specimens. The staff
comprised 6 keepers, 3 gardeners, a buteher, a gate-keeper, and a eirpenter, under a
working superintendent (Mr. Ilolmes). The eages were for the most part arranged
around the three boundaries, hut not everywhere in single lines; there were, in
addition, many aviaries and louses seattered about the inner part of the grounds.
There were also a refreshment room, a pavilion for visitors, an office building, and a
residence for the superintendent, who was the only member of the staff who slept on
the premises. Near one corner of the triangular enclosure was a slaughter-house
and boiling-vats; here, also, was a dung-heap, where it had been the custom to
accumulate all stable-bedding and refuse for twelve months at a time, with a view

to using it at the proper season to enrich the sandy soil.

153. The premises were not conneeted with the sewers. The Flthliﬂ urinals
discharged into the sand ; other conveniences were furnished with pails, which were
empticd by the stalf, the contents being utilised about the grounds. Several of the
cages ocenpied by the larger animals drained by e.w.z. piping to the little central
lake; but others of them had wooden floors, through which stalings and the like found
a way to the under-space, which in some cases was enclosed by brick walls, and was
dark and filthy., The enormous dung-leap, then representing about eleven months
accumulations, was offensive; and at this part of the grounds were several cottages,
or small wooden buildings, which at some time had been in use, but which had
become ruinous, filthy, and overgrown with weeds. Near by was the slaughter-yard,
which was unsuitably found; although superficially not very unclean, it was in
reality extremely foul, and its construction was such that it hardly could have been
kept strictly clean. A very large quantity of lamber and refuse was removed from
various parts of the enclosure, and burned ; and some places were so offensive that
the men could work for only a few minutes at a time. In short, it seemed remark-
able, under these conditions, that none of those outbreaks of septicamic diseases, to
which animals in confinement are espeeially subject, had previously heen reported.

156. The cleansing operations oceupied several weeks, and during the earlier
art of them the mortality among the eaged animals continued unusually high.

Vhereas the monthly number of deaths was said to have been generally from 5 to 8,
between
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between 5th April and 10th June no less than 52 occurred. The bodies of 45 of
these animals were examined in the laboratory, with the results deseribed by the
Micro-Biologist in ihe following report. Dricfly, in 11 eareases, which comprised
7 marsupials, 1 Indian antelope, and 8 guinea-pigs, plague was demonstrated ; in 8
careases, which included 6 marsupials, although the pest-morfem signs suzzested death
from plague, bacteriological tests did not confirm the suspicion; while in the
remaining 26 no signs of plague were discovered, 4 of the carcases having been
received in too putrid a state, while 10 others furnished clear evidence of some
other cause of death.

Buacteriological Report on an outbreak of Plagae amongst Animals af the Zoological
Garden, By Frank Tidswell, L. B., M.Ck., D.P.II., Micro-Biologist {o the
Board of Health.

1567. It has happened that from time to time the viecera of varions animals dying nnder suspicious
eircumstances at the Yoological Gardens have been submitted to this Department for chemical analysis,
In secordance with this custom the stomach and liver of a Wallaby ( Macropus sp.) was brought te the
chemieal Iaboratory on April 12th, 1902, but was referred fo thiz laboratory because the liver showed
gigns of being diseased. On examination this organ appeared 1o be swollen and softer than natural. 16
was deeply congested, and showed numerous greyish white neeroiie looking areas of various sizes, but
mostly about 4 or 5 millimetres in diameter. Smear I:NEmhltiulm revealed the presence of numerous
bacilli, most abundant in the necrotic areas, but present also in the tissue between them, the appearance
of which suggested bacillve peafis bubonfeae. The further examination of these micro-organisms gave
the following results . —

() Morphological eharacfers,

1558, Bacilli in the original preparationa polymorphie, but for the most part ovoid or shortly eylindrical
with rounded ends; measuring 1G-24p long, by -5 to Su broad.  Specimens from eultures were moro
regularly in form of bacilli and shorter than in the original preparations. Specimens from dry agar
cultures showed numerons swollen, rounddd or oval, often vacuclated elements (invelution forms). In
the original preparations and those from solid culture media the individual baeilli were isolated, but
p‘repm‘a.tinm from broth showed short chains, In hanging dfrnp preparations most of the clements wers
quigseent ; here and there some were found wriggling, but no change of pluce oceurred. No spores
were observed, neither in the original preparations nor in any from cultures or tissues subsequenily
examived. The bacilli stained readily with ordinary aqueons sslutions of fuchsine or methylene Llee,
showing marked bipolar colouration, but were discolourized by Gram's method,

(II) Culfwral characiers.

150. On pufrient agar at 36°C. inoculated with the original material, the growth was visible in about
twenty-four houra in the form of minute bright dots.  During the succeeding fow days these became
more or less fused into a confluent growtl; semi-transparent at the edges, clondy in the middle. Sub.
cultures appeared in about twenty-four hours in the form of faintly cloudy streaks 2 or 3 millimetres
wide, sticky. The growths wers composed of bacilli possessing the morpholagical characters described
above. On dry agar the growth was very scanty :11|H showed numerous invelution forms, ax already
mentioned.  On mulrieat gelatine plafes at room temperature, growth appeared in fortr.eight hours in
the form of eolourless dots. Under the microsco ye the eolonies were granular, generally rounded in out-
line, but showing blunt angulation at different points of the circumference.  fa gelatine (ubes the surfaco
streak was whiter than upon agar, amd the geanular growth appeared for a short :li-—t_flrl.l:n below the
surface in stab euliures. The gelatine was not liquefied. Oa Losfler sorum at 30°C. sub-cullures
tl!l‘npmmd in twenty-four hours, and subsequently developed into a streak 2 or 3 millimetres broad, thicker
than corresponding :?r growths. Ju bouillon at 36°C. there was a formation of spicules of growth
attaclhed ‘o the sides of the tubes, and a seanty deposit at the boltom; the broth remained clear, Hpecial
gub.cultures in fat flasks pave abundant stalactitic growths,

(III) Pathogenie eharaciers.

100, Guinea-pig A, inoculated inleg from a twenty-four hours old agar cultore, beeame sick in twenty-
four hours, doveloped a bubo on following day , was comatose on third day, and found dead on morning
of fourth day after inoculation. The region of inoculation was swollen, and showed haemorrhagic oedema ;
adjacent inguino-femoral lymphatic glands swolles, deep red in colour, and surrounded by sanious
effusion. Numerous small hemorrhages under the skin and scrous membranes, and in heart, lungs,
liver, kidners, spleen and intostines,  Viscera showed general congestion.  Liver enlarged, and showed

reyish reerotie spols.  Spleen enlarged and richly motiled with small dgm_\- neerotie spots,  Suprarenal

gullieu deep red in colour. The bacilli above deseribed were abundantly present in the blond and

viseera generally, and pure eultures were obtained upon varivus media inoculated with materinl from the
- inguino-femoral glands, liver, and gpleen,

161, Guinen-pig %, inoculated from same culture s A, beeame sick in tweniy-four hours ; bubo
developed in same day ; got gradually worse during nest two days; was comatose on eveniog of fourth
day, and was found dead on the moming of the fifth day after inoculation.  Pesf-worfem appearances of
practically same character as guineapig A, but spleen larger and even more richly mottled with greyish
areas.  The bacilli were abundantly present in preparations from the bubo, liver, and spleen, and were
obiained in pure cultures from same organs,

H—=F 162,
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162, Guinea-pig C, inoeulated in the leg with scrapings from the liver of guines-pig A became sick and
developed bubs in twenty-four hours; got gradually worse and dicd during the fonrth day after
inoeulation, The post-morfem appearsunecs were eimilar to those in guinea-pig A.  The bacilli wero
abundantly present in preparations made from the spleen, liver, bubo, and blood, and were obtained in

cultupes,

163, A rat—which liad been kopt in o cage for about a month during which lime it remained in
nI.J;imrm:Ity perfect health—was inoealnted in the leg from an agar eulinre obiained from original material.
The animal was slightly sick in twenty-four hours, grew gradually worse, and died on the fourth day
after inoculation. The post-moriem examination revealed extensive hawmorrhagic mdema Ip.rﬂﬂi:ﬁnp
leg and along abdomen as far as chest.  Inguino-Femoral glands swollen, and desp red in ur
numerous small hemorrhages under sorous membranes, and i heart, lungs, liver, l!|_:||}ﬂll., kiﬂn&j‘l. and
intestines ; pnenmonic eonsolidation of lungs ; liver enlarged to nearly twice normal size, spleen swollen
to threa or four times normal size ; suprarenal bodiea sawollen and deep red in coloor; the peritonesnm
contained an oxeess of serous fluid.  Bacilli abundantly presant in preparations from bubo, peritoneal
fluid, liver, and spleen, and obtained in culiures from same organs.

164. The irsue of these various observations thus afforded abundant confirmation of the original
impression that the micro.organisms in question were beeillus pesfis Sulonice.

165, From the date of receipt of the epecimen just mentioned (12th April, 1902) up to 10th Jena,
1902, examination was made of forly-five animals dying ab the Gardens.  With one execplion these animala
were subjected to regular post-morfem cxamination, and materials then taken were used to perform a
ecrics of tests similar to those deseribed in connection with the first speeimen, The observations are
briefly stated in the subjoined tabular statement. The heavy pressuro of laboratory work prevented tha
|:erfnrm.11:m of any experiments other than those re%uirull to confirm or negative plague, bot obvious
indieations of other diseases are duly noted in the table. (Tage 43.)

1G6. PPernsal of the list there piven will show that with respeet to the results of the examination
the animals can ba divided into three classes,—

(4) Those positively asceriained to be infeeled with plague; comprising cleven animals, viz., four
wallabies, ong wallaros, one pademelon, one tree kangaroo, one Indian antelope, and three
guineapigs.

(8) Those in which the post-mortem eigns were suggestive of plague, but the subsequent
bacteriological tests were negative; comprising cight animals, viz, Now Guinca kangaroo,
pademelon, native cat, pabbit-bandicoot, Indian sheep, maeaque monkey, and two opossums,

{¢) Thoze in which boih the post-mortem examination and the confirmatory tests wers negabive ;
comprising the remaining twenty-six animals.  OF these four, fallow deer, axis deer, opossum, and
maeaque monkey, wore too putrid For sntisfactory examination ; ten, polar bear, tiger cak, opossum
guinea pigs (2), New Guinea monitor, Syrian goat, Australinn cagie, Avstralinn owl, and
magpie, showed evidence that death might bave been due to other causes, whilst the remaining
twelve, macaque wonkey, kangaroo raf, native eal, eoypu rat, guinea pig, and seven birds,
adjutant, lamingo, erane, ducks (3), and marten, gave entirely nogative results,

167, It will be seen, therefore, that plague was actually found to have affected seven marsupials, one
ungulate and three rodents; that there was uneonfirmed soapicion of it in six marsupials, one ungulate
and one monkey. For the rest it need only be noted that none of the binds cxamined showed any signs
of plague,

168, Tt may be added that between dates 16th April and 10eh June, 1902, there were examined
seventy-six rats taken at the Zoological Gardens, and of these no less than nineteen were found to be
lllllfmlmlhwitlli plague.  As stated elsewhere there was also a case in o human being in connection with

iis outbreak, E

169. The association of plague in the lower animals with epidemics in man forms a noteworthy feature
of the older writings upon the disease.  Modern cbservation has shown that many species are suseeptible
to artificial infection, and that some fow, notably monkeys and rodents (rats, mice, bandicoots, squirrals
and marmots), acquire plague by natural means, The guinen-piz and rabbit are readily infected l.rt.iﬂ::iulr.

but I believe there is no record of a natural epizoitic amongst them. The carnivora are said to be much
less snsceplible ; eats oceasionally take the disease, but dogs n;rqmnr not to do so. The Ungulata are -

variably, and in general only slightly, suseoptible to artificial infection, and it iz doubtful whether tha

discase is capalle of becoming epizoitic amongst them, There is no reference in available records to

other !Em'.in'l of mammals. Amongst birds, pigeons and demestic poultry are eaid to have soffered, but
the evidence with respect to their susceptibility is contradietory. The data eoncerning reptiles is equally
uncertain ; some observers assort, others deny, the susceptibility of snakes, lizards and frogs. 12
no available evidence with respect to the fishes. The only reeords concerning the invertebrata with
which T am acquainted report the death of flies, and the prescnce of the baeilli in, or in the exereta of,
ants, fleas, and bugs.  As faras 1 have been able to ascertain the series of cases now reported un

contain, the first recorded instanees of the infection in marsupials. The speeial selection of these -

animals is interesting in view of the belief in their goological kinship to rodents,
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170. From the preceding table it appears that the verified deaths from plague
among the caged animals ocenrred as follows :—The first verified death happened
on 12th April.  During the next 28 days 7 others oceurred, and they were separated
from the first verified death and from each other by successive intervals of 12, 3, 8, 4,
and 1 days. A long interval of 28 days then oecurred, during which eertain animals died
in a number mueh above the usual averace, though not of ascertained plague. Then
one of the keepers was attacked (ease 185, 5th June) with, and died (Sth June) of,
plague. The outbreak ended about the same time with three further deaths of
animals from plague; these ocewrred among a small eageful of guinea-pigs on
June 7 and 10.

171. Here it may be conveniently pointed out that susceptibility of marsupial
animals to plague has now been noted for the first time. Natural infection of caged
guinea-pigs has been noted in India.*  Another observation worth recording here is
the presence of buboes in most of the 11 eaged animals which died of plague ; onr
experience being that naturally infected rats never exhibit buboes. The cause of
death of the first of them was determined by examination of the liver, which alone
was submitted for examination ; entire eareases were available in 10 other instances.
Of these, 5 showed buboes in the left inguinal, 8 in the right inguinal, and one in
the submaxillary glands, while the tenth had the disease in the septicsemie form, and
exhibited no enlarged glands, These proportions and distribution were similar to
those we have observed in man.

172. Here, then, we have an instance of infeetion with plague not merely of
man, but also of lower animals other than rats. Only a minority of the animals
was attacked, just as one only out of the 25 or 30 men working among them
was attacked., The man who suffered was not a member of the cleansing-staff,
but a keeper who, therefore, would appear to have been less exposed to danger
than many others were who, nevertheless, escaped. Again, there was here a long
interval of 28 days in the course of the epizobtic among the eaged animals, just
as we have seen long intervals oceur in the course of epidemies (between eases
1 and 2, 1900; cases 1 and 2, and 2 and 3, 1902; on the PPaddington and on
the Alexandria areas, &e., &e.). These coineidences seem to betoken a similarity
between the secondary eauses of epizoitic and of epidemic plague. As fo epidemie
plague, such irregularities can be accounted for by reference "to that secondary
cause which consists in dissemination of the infection by rats; and 1 have
attempted to induee the reader to observe that some of the more remarkable features of
epidemie plague depend upon, and can only be explained by, the capricious way—
irregular lhnth in time and in place—in which infected rats gra.xuully become
distributed over populous areas which are covered with solidly eonstructed buildings.
Does a similar explanation apply to the peculiar features of this outbreak of plague
among caged animals other than rats * In order to answer this question the state
of the Garden as to presence of rats, and as to oceurrences of plague among them,
must be examined.

173. On 21st February (case 23) a complaint had been made that the Garden
was badly infested, and was a danger in relation to plague, by one of the publie.
The Board divected inguiry, and was informed that the place was believed to be
comparatively free from rats; this information was unexpected, and afterwards
turned out to have been incorrect.

174. On 7th May I examined every member of the Garden staff as to his
experience with rats there ; but it should be noted that the Superintendent alone
slept on the premises, and alone, consequently, had opportunity of observing after
sunset when rats were most likely to be visible. The Superintendent said that he
had seen inereased numbers towards the end of February, but added that during
the long term of his superintendency he had noticed fluctuations from time to time,
and he declined to attribute any special importance to the increase mentioned.
Nevertheless, it appearved from his books that he had purchased an additional supply
of traps on 5th March. One of the keepers also said that he had noticed an increass
about that time, and had oceasionally seen one or two dead rats lying about.
Another keeper, whose business it was to attend to some birds, ]iademeluun,

KANZAT00s,

* The Bombay Mague: Compiled under orders of Government by CaptainJ. K. Condon, Indian Siaff Corps.  Bowbay
1900, page 122,
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kangaroos, and wallabies, which were kept in that corner of the grounds where the
first deaths among the animals occurred, said that about the time the illness among
the marsupials began he had found dead rats, 3 carcases one day, and 2 on
another ; and this was so unusual a cireumstance that he at once reported it
to the Superintendent (the Superintendent would not deny, but conld not remember,
that he had done so). Another keeper, who looked after the elephants and
camels in another part of the grounds not far from the slanghter-house, said
that, although he had been employed at the Gardens for six years, he had
never seen more than a few rats altogether (that is, it will be remembered, by
day) ; but that about commeneement of the mortality among the cazed animals he
had come across asick rat one day, which he had had no difficulty in stamping upon
and so killing. The remainder of the staff, several of whom had been employed for
many years, none for less than three, were unanimous in saying that they had not
seen many rats at any time, and that they had never, or very rarely indeed, seen a
single dead one. There is thus some evidence that one keeper had seen dead rats
in unacenstomed number about the time the sickness among the ecaged animals
began, and that somewhere about the same time another keeper saw an apparently
sick rat in the open in the daytime.

173. A rat-cateher who bad been detailed to secure specimens on 15th April
had had very little success, thouglh an experienced and trustworthy man.  Between
that date and 21st April, when systematie cleansing began, he had been able to
submit only two rats, both of which were quite healthy.

176. Specimens were first submitted by the cleansing staff on 23rd April,
and down to 3rd May it had forwarded 21 rats, none of which yielded any
evidence of infection with plague on being examined in the laboratory. Down to
this date the cleansing which had been done had been on the sueface ; rubbish had
been collected, the soil of enclosures had been treated with carbolie acid, and cages
and housing-sheds had been sprayed with hot lime-wash : but then some eages hagan
to ba moved so as to expose the soil beneath them. As soon as this was done
considerably larger numbers of rats were diceovered; and 2 out of 7 thus taken
on May 3rd were ascertained to have died of plague. 8o also on 4th May,
out of 3 rats one, on 5Sth May out of 5 rats 3, and on Gth May out of 81
rats 8 were ascertained in the laboratory to be infected with plague. The fact
that, notwithstanding saperficial appearances and inaccurate information, rats did
infest the Garden in large numbers, and that plague was epizoditic among them,
having been thus established, routine transmission to the laboratories of all carcases
found was intermitted. Hence, although on moving cages and on digging out
burrows they continued to be found in numbers, plague was not further demonstrated
among them (was not looked for among them) until 7th June. A week or so

rior to that date the yield of rats had fallen off, and had almest ceased ; and, as
Em! been mentioned already, no verified death from plague had been noted among
the eaged animals sinee 10th May, so that there was reason to hope that the infeetion
had been cleared away. But immediately prior to 7th June fresh burrows and fresh
carcases of recently deceased rats began to be seen again; they were observed under,
and in the immediate neighbourhood of, a eage containing about 20 guinea-pigs.
Smoking-out of the burrows with sulphur fumes, and digging-out, were again
resorted to, and plague was again demonstrated in 3 of the rats then caught, as
well as in 3 of the caged guinea-pigs which died between 7th and 10th June. The
total number of rats examined in the laboratories was 7C, and it was possible to
identify plague in 19 of them.

: 177. 1t was thought that this falling off must have been due to some imperfection
in the mode of search to that time followed, or to some incompleteness, hut, nevertheless,
that nearly all the rats and plague-rats must have been destroyed. But this was
uncertain ; it was therefore resolved that the surrounding fence should not merely
be made good as rezarded eertain holes in if, but that it should be sunk beneath the
soil to a depth of at least 2 feet all the way round, so that any rats which might
remain should be confined to the enclosure, and so that outside rats should be
unable to enter. This work having been speedily earried out, and all detected
burrows having been smoked ont or dug up without any more plague-rats having
been discovered, it was thought that the Garden was free from infection, and
permission to reopen it was given on 15th August. v
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178, It has already beea mentioned that one of the keepers contracted the
infection. He attended to some of the larger carnivora, of which the cages were
on the same side as the guinea-pig eage, thongh 99 yards away from it; he was
attacked on 5th June, anl therefore had probably received the infeetion about
2nd June. He continued to be employed at lis own work while the cleansing was
going on, so that it would seem that many men (members of the cleansing-staff) had
run much greater risks. The following are the particulars of his case:—

Cirge 134 —B.1., 24, m., single; a keeper at the Foological Gardens, where he had been employed
for ihree vears and down to date of attack. Ilis duty was to feed and clean some of the larger earnivora,
wolves, wombate, and Indian swine. e had worked daily, Sundays included ; occagionally he had done
a little gardening, but not for several weeks before his illness. e lived at & housa half-a-mile away, and
left tho Garden at night-full. He was attncked at 330 on the afiernoon of Sth Jume, with violent
shivering, colic, vomiting, and diarrhoea.  His case was reported about midday on Gth June, and he then
exhibited a left inguinal bubo ; presence or absence of wounds in relation to the bubo was not zoted.
In view of the circumstances I directed bacteriological examination of liquid withdrawn from the bubo to
be made, and both morphological and cultural testa vielded positive results. He wos removed the sama
day to hospital, and died 8ih June. Specially eareful examination was direeted o be made of 1he housa
at which he lived. There were mouse-eaten loles in skirting boarda on the ground-floor; all ground-
floors were raised, but no traces of rats were found. Rat-catchers were told off to catech rats on the
premises, but failed, The other inhabitants said that similar efforts had been made without suecess a fow
weeks belore by rat-eatehers in employment in this neighbourhood by the Loeal Authority for the City.
At this house there were three contacts ; there were no f1l!‘!!ln"'r cages, either there or at the Garden.

179. B.B. had had no communication with any previous case of plague,
according to the result of inquiries on this head.

180. How had the Garden become infeeted #  The larger carnivora were fed
on horses which were slaughtered on the premises.  The rest were fed on fodder which
was furnished by a contractor, who procured his supplies by rail from the country; they
were not distributed from his place of business in the Darling Harbour area, but were
purchased by the Superintendent on the trucks in the railway yard, and were carted
thence direct to the Garden. The same, I was informed, might be said of the
maize, bran, pollaxd, potatoes, barlev, and chaff, which formed otlier part of such
supplies, Lastly, earrots, greenstuff, bananas, and some bread were supplied by a
Chinese gardener at Botany. The information on these points was not precise, and
probably represented merely the general rule.

181. The house nearest to the Garden at which a case of plague oceurred stood
16 chains away. This was Case 100, and it oceurred in a school boy who was attacked
18th April; heexhibited aleft ingninal bubo; morphological and cultural tests posi-
tive; recoverad.  The house in which he lived with his parents was in bad sanitary
state, and in poor repair; there were stables close to it ; it offered every evidence of
present infestation with rats; the inhabitants said they had complained to the Loeal
Aunthovity before the child's illness of bad smells in it as from dedd rats, and the
disinfecting stalf removed 3 earcases from lLeneath the floors when they came to
raise them. The nearest house heyond this at which any case of plague oeeurred
was 00 chains away to the south-west, the next 54 chains away to the north-west;
all others were siill more remote, and the intervening country entirely covered
with . buildings. ‘The nearest point at which a plague-rat had heen taken was 72
chains away to the south-west. The patient was said not to have been away from
lis neighbourhood for many days Lefore his attack, except on Gth April, when he
Lad paid a visit to the Zoologieal Garden; but this, supposing the date correct,
was 12 days before his attack, and, consequently, from 7 to 9 days before the date of
his infection.

182, Tt thus seems possible that the Jast-mentioned patient's house became
infected by invasion of plague-rats from the Garden, but also that the Garden was
infected by invasion of eity rats which travelled towards it across the avea on
which that house stood. If the latter had happened, it would be singular that no
cases of plague in man, except this one, should have marked the progress of the rats,
while on the other, it would not be surprising if migration in the contrary direction
should have given rise to this one casc alone.  On the whole, our experience inclines

us to favour the supposition that the Garden was infected first, and through imported
fodder; but conjecture alone is possible.

DEescrirrion
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DescriprioN oF A SiNeLeE IsprcExovs Case At tue Ciry op NEWCASTLE,

183. Neweastle is situated at the mouth of the Iunter River, in 8. latitude
82° 57', 70 miles north of Sydney by sea. The population of the city municipal
district was 14,250 at the Censns of 1901, that of the city and adjacent suburbs
42,235. The tonnage entered during 1901 was 1,573,683, The prineipal occupation
followed was coal-mining. One case of plague had been met with on a vessel in the
port on 17th March (or five months hefore) which was imported from Sydney, and
which has been elsewhere described (see p. 15). .

184. T. O'N., 19, male, single, a native of this State, had been emploved at
the Criterion Hotel as cellarman and porter for four months; he had not been
away from the neighbourhood during that term. He was quite well until he was
suddenly attacked during the afternoon of 3rd August with severe headache, chilliness,
and pains in the limbs.  He went to bed, and on 4th August was visited by a medieal
man who advised his removal to the general hospital, where hie was admitted the same
day. During the ensuing night he was delivious, and on the morning of 5th Auwzust
he had a temperature of 104°; he was seriously ill but nothing could be discovered
to account for his condition. During the evening he first complained of pain in his left
leg, and later an acutely tender swelling was observed in the left ehain of femoral
glands. Early on 6th August the ease was reported to the Medieal Officer of ealth
for the Hunter River Combined Sanitary Districts (Dr. Robert Dick, M B., D.I.1L.).
Dr. Dick at once telephoned to the Department his elinieal opinion that the discase
was plague, and the Assistant Medical Officer of the Government {Dr. 1. J. Millard,
M.B., D.P.H.) was despatched to Newcastle to consult on the ease with him. Ile
arrived during the evening, and on the 7th expressed his econeurrence with Dy, Dick’s
opinion. At a later hour Dr. Dick was able to report that the morpliological and
cultural tests which he had applied to liquid abstracted from the enlareed femoral
gland had both yielded positive resulls, and afterwards that a guinea-pig which
had been inoculated with a part of the same lignid had died of plague. Nurses
having experience of plague were at once sont up, and all arcangements for trans.
ferring the patient to the Maritime Quarantine Station at Stockton were completed ;
but at the same time he grew rapidly worse, and he died at the general hospital on
7th August. ‘The body was coffined with the precautions already deseribed (Report,
1900, p. 21), and was buried on the Maritime Quarantine ground.

185. The Criterion ITotel was closed on Gth August, as soon as Dr. Dick's
message had been received. It was placed under a police-guard instructed to prevent
ingress of all but members of the honsehold and lodgers.  Dr. Dick was desived to
obtain a list of names of all then living at the hotel, and to ascertain whenee they
had eome ; and as soon as all had been collected to inform them that they would be
allowed to leave, but to permit none to go until their effects had been disinfected
and their professed destinations ascertained. The licensee’s family numbered 6, his
servants 10, and the lodgers 18. The latter were almost all of them commerecial
travellers, and none had been out of the State for a long time past; many of them
resided in Sydney, and none had had any discovered connection with plagzue there,
where the last case had been notified two months before, on 12th June. All the
visitors but one left on Tth August; no case oceurred among them or at the hotel,
As soon as the particulars mentioned had been ascertained egress and ingress were
allowed to the oceupants without any restriction.

. 186. After a preliminary inspection of the premises on the evening of Gth
August, the Medical Officer of Health had reported the finding of a dead rat in a
state of decomposition too far advanced for any useful examination, and that the
licensee had said that shortly before T.0'N.'s illness he had found other dead rats.
On Tth August the foreman of the Departmental rat-staff was directed to proceed to
Newcastle, there to gather together a local rat-staff of twelve men, who were to eateh
rats in such neighbourhoods as might be pointed out from time to time by the Medical
Officer of Health, Chief Sanitary Inspeetor Getting was also directed to proceed to
Newenstle on the same date, taking with him apparatus and material necessary for
immediate disinfection of the patient’s room and the lodgers’ luggaze. He was
accompanied by Temporary Sanitary Inspector Lobb, previously employed on similar
duty at Sydney, and he was instructed to gather together a scavenzing staff for
cleansing of the premises, and of the neighbourhood afterwards. :
50— 157.
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187. At the same time the Mayor of Neweastle, as representing the Local
Authority under the Public Health Act, for the City of Newcastle (with whom the
Medieal Officer of Health had alveady communicated), was officially informed of the
nature of T.O'N.'s disease, and of the arrangements made for obviating the danger
to which the city was exposed ; and his assistance in furnishing labour and materials
was requested.  An advertisement was also forwarded for insertion in all the
Neweastle newspapers, in which medical practitioners were requested to be good
enough to refer doubtful cases with which they might meet to the Medical Officer
of Health.

188, On 8th August, the hotel was occupied by the cleansing-staff. Tt was
a large three story brick building, which stood at the corner of Hunter and Bolton'
streets, in the centre of the business part of the city. Asa whole it was clean and:
well kept, and there were no signs of rats on the upper floors. But a large cellar
under t}lm bar was very dirty. It had a poor conerete floor, which was undermined by
rats in all directions, and considerable quantities of rats’ dung and rat rubbis
afforded abundant evidence of recent infestation. It contained two shallow wells,
apparently desizned to collect subsoil waters draining from a steep rise on which the
hotel stood ; the upper well overflowed into the lower. The overflow from the
latter eseaped by an untrapped 9-inch eaw.g. pipe, which ran underground straight
down the hill to the harbour front, where it discharged under wharfs at a distanee
of @ or 10 chains from the hotel. This cellar was the principal place at which
the patient was employed during the day; and it was learned that he had removed
8 dead rats from it shortly before he fell ill. During the cleansing 4 other
carcases were discovered in it, but they were all too far advanced in decomposition
for bacteriological examination. No live rats were observed. :
s

182. At the wharves under which the drain discharged very large quantities
of fodder had been landed during several previous months, either ?;nm ships or from
the railway which ran along them ; this had in large proportion been sent up from
Sydney for transmission to the north, where it was wanted in consequence of a
prolonged drought. It was almost or entirely the produce of this State, Leavy duties
having prevented profitable importations ; but it had, no doubt, been exposed to
incursions of rats during its colleetion at Sydney, where the last discovered plague
rat had been taken on 11th July. )

190. As soon as eleansing of the hotel, and of an adjoining ship-chandler’s
gliop, which as regards rats was structurally one with the hotel, had been begun, a
further cleansing gang was collected and organised by the Chief Sanitary Inspeetor,
and it was placed under immediate supervision of temporary Departmental Sanifary
Inspector Lobb, who had with him the }Iunicigal Sanitary Inspeetor Lloyd ; they
were further assisted by Sanitary Inspector Abberton, of the personal staff of the
Medical Officer of Health who directed the proceedings. '

191. Authority of the Executive Government had already leen procured for
entering and cleansing the whole of the Dblock which included the Criterion
Hotel, and in the course of the next few days this work had been completed.
The Local Authority then procecded, as advised, to make a sanitary inspection of
several other adjacent blocks in that part of the city which lies between Signal Hill
and the railway viaduet, a distance of about 68 chains. A

192. Destruction of rats had been carried on at Neweastle prior to the events
now described.  During the thirteen months, 11th May, 1900, to Sth June, 190]1.{,
a capitation grant of 6d. had been offered, and a furnace at which the rats brought in
could be burned had been provided at o convenient spot; the number then paid for
and destroyed was 32,581, This arrangement was resumed on Gth March, 1902,
but the eapitation grant was reduced to 3d.; between that date and 16th August,
13,103 rats were paid for and destroyed.  During the four weeks ending 9th August
the numbers thus brought in had been 253, 167, 169, and 83, The special rat-staff
organised on 8th August was utilised, not for destruetion of rats (although, of
eourse, it incidentally destroyed them), but to collect them systematically from
various neighbourhoods indicated by the Medieal Officer of Health, so that the
state of the rat-tribe generally on the area suspected of infectivity might be
investigated. It began work on Sth August, but was not at its full strength of
twelve men until 13th Augnst. Between Sth August and 11th September it colleeted
3 rats
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rats from 125 different premises which were well distributed over the whole area,
many of them having been revisited several times. The number of rats collected was
1,598, and all were examined by the Medieal Officer of Health. Two earcases alone
ve ground for suspicion of plague; but the usual tests which were applied both
y the Medical Officer of Health and by the Micro-Biologist to the Board of Health
failed to establish presence of the disease. It must, therefore, be recorded that no
plague-rats were found at Neweastle, Nevertheless, for reasons which have already
been given above, it cannot be affirmed that there were no plague-rats there; and
it is a significant fact both in relation to infection of T.O'N. and to arrest of it alter
occurrence of that single case, that no ramour of unusual mortality among the rats
g an%' part of Neweastle was heard during the investigation, except at the Criterion
otel.

193. No further cases of plague oceurred, nor were any eases which presented
good grounds for suspicion subsequently reported to the Medieal Officer of Health,

DistripurioN oF CASES AMONG PLAGUE-IIOUSES.

19& Weare now ina position to examine the faets in relation to possible divect
or indirect communication of the disease from man to man as a cause of the
epidemie prevalence of plagne more closely. The question, indeed, was examined
fully in relation to the first epidemic (Report, 1900, pp. 81-33), and was in the clearest
way answered in the negative ; it will he well, nevertheless, to o over the evidence
yielded by the seconl epidemic in order that this eontribution to the wtiology of
‘plague may be complete in itself, as far, that is to say, as it goes.

195. The following zeneral statement has reference to houses which harboured
cases, without regard to their having been or not having heen the adjudged place of
infection of such cases. 'The epidemic consisted in 139 cases ; the patients inhabited
124 premises (including one ship); 15 out of the 139, therefore, were secondary
‘cases. As the 15 secondary cases occurred on @ premises, it follows that 115 separate
premises (including one ship) harboured a single case apiece, and no more. The
interval between attack and removal, or the number of days during which these
115 patients remained at home and in contact with the other members of the house-
holds to which they belongzed was as follows :—

Tasee XX.—Showing the number of days after attack during which 115 primary-and-single cases remained
in eontact with the rest of the household to which they belonged :—

Removed on the dav of attack 2
= one day after attack ... T )

- two days e i P |

- thireo i el

w four T o s o

1] ﬁ\'ﬁ an mem e T B

2 Bix L5 1y i » 4

£ Er ] i i

n' " oight i i T [ ]

o Tine i k Y 2

L1 le“ i1 H

W eleven 3 L

i twoenty-thres ,, i 1

i twenty-six = 1

- Not removed ... o i i 2
Total ... 115

Whence it appears that these 115 patients had, for the most part, opportunity of
communicating their disease. Table XX corvesponds with Table X11, Report 1900,
- 33, which is to precisely similar effect. Communieation of the disease from

n to person, if it ever oceurred at all, was a factor of no importance whatever
m production of the epidemic. We have, however, to examine the cireumstances
under which the 15 cases mentioned above oceurred secondarily to, and on the same
premises as, 9 primary cases,

CIRoUMSTANCES
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CIRCUMSTANCES UNDER whicn FIFTEEN SECONDARY CASES BECAME INPECTED.

196. The datum for examination of the circumstances under which secondary
cases received their infeetion, with reference to the possibility of their baving got it
from the primary ease, is the time at which the primary case fell ill.

Tapeg XXI.—Showing the dates on which nine primary cases began, and the dates on which fiftecn cases
secondary Lo them began,

P Primary coses. —Numbers and | Scconidary cases.—Numbers and datea of

AFOup. dates of attack. attnck,

4y | {3) Jan. 10-11 ... oo A2} Jan 16

Tl ool B Jam. 19 .| (B) Jan. 20.

¢ ... L (M)Feb 18 ] (E0) Fob 21

B B .oo| {20) Feb. 19 .| {29) Fab, 21; (274%) Feb, 22; (32d)
Feb., 23; (3id) Feh 23; (39)
Feb, 24 ; (40) Feb, 25,

E ... oo {35) Foh, 22 ... | (451) Mar. 1,

| I ol 452) Mar. 11 L. ooif (33) Mar. 11.

@ ... oo (82) Mar 21 .. ooi| (92) Mar. 20

=iy i .| (B3) Mar. 87 ... - {91} April 2

| B o] (112d) April 27 ... el (117a) May & ; (126d) May 15

® = died.

187, Groups A and 8 (Paddington aren).— These have been described elsewhere (see p. 22), Hers
only the fullowing points need be mentioned :— First, Caees 3 and 5 of Group A were, of course, in intimato
contact for ten or nine days of duration of Care #; but the latter exhibited & right inguinal bubo, was at
1 o date serionsly ill, and recovered. Cases 6 and 5 of Growp B were in crntact for about twenty-four
hours of duration of Case 63 the latfer exhibited a left inguieal bubo, and recovered.  Additionally, one
or both of the patients eonstituting Group B had visited Case 3 one or more times. Sccondly, the two
groups eecurred in adjoining coltages, which were separate forman, but siructurally one for ratsinfesting
cither; nnd both were structurally one by the space under the flaors with a third adjoining cottage, at
which, as well as at the other two, it 18 known that a fafal discase 11n:ruilﬂl among the rats infﬂiing it.

198, Growp © [ Woolloomooloa area).—First, it must be assumed that there was lree communication
ketween Case 30 and Case 24 during the three daye which elapsed befors the latter was removed, sinee,
alihough they belonged to differcnt families, both inhabited the same small houre. But Care 24
rxhibited a left femoral bubo, and ended in recovery. Secondly, the house at which both lived was badly
infested with rats, which, also, had recently died in numbers of discase; thirteen had been found dead
between 15th and 17th February—four of them under the kitehen foor, ope in the water-clesel. Now,
Case 24 was probably infeeted on 16ih February, but the illners wag not notified till 215t February ;
this was tho day Case 30 was attacked, prior to which no eleonsing had been done.

199, Group D{Uriterion Holel, Central area) —This group, according to Table XX T, consisis of raven
eases; but Case 27 waz not secondary io Case 26, nor ihe remaining five sevondary 1o Cases 26 and 27, for
these two patients bad lefe the hotel (where they iad lived) before they fell ill. They are retained in the
Talile below partly to avoud confusion, but maiuly for the eanke of the light they shed on the troe nature
of the relationship between Case 20 and the remaining four.  The following Table conveniently sets forih
the important points. 1t is only necessary to emphasize the facts that Case 26 had acted 08 o lemporary
barmaid at the hotel, sleepivg on the premises, from 10th February to 17th February ; she had left in
pood health on the latier I'hl.'l.'!. and was taken ill two davs later at a house in & neighbourkood free from
suspicion of infection, and without having had any furiher ¢e mmunieation with the six laler cases ; and
that Case 27, who had lodged at the hotel for several months before, lefb it on 19th February i ﬁ
health for another hotel (which hag never been uun|-¢t'wd of infection), where sho was nlill!'r{l.‘l] i
days later. ;

Tamee XX11.—Showing the dater on which the reven paticnts who constitute Gmup I were attacked,
notified, removed, and recovered or died ; together with ihe situation of the buboes they exhibited.

| ,
e o Remaved from | Clinical | Situstica of Date of—
Case No.| Hex, Abtackad. Notified, " Critesion. iy ok
| Recovery. | Death.
. —ailin g o = o Py
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29 | F T w 22| February 23| ,, | L. femoral | March 24 | ......... ,
Aligl o ol B T Lo mgl L [Reinginall iaaa Feb. 27
iz S I i 21 - 24 i o6 | » | R.ingeinell ......... | March 1
39 F ST IR w28, |1 femoral| Aprdl T | i
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200, It must be aesumed that there was communicalion bel ween Cases 20, 31, 32, and 30 after attack
of Case 20, since they were all women living at the same hetel ;*but Case 40 oceurred in a cellarman, and
it is not likely he saw any of the women afier they had been atlacked. Nothing is known on this point.
What were the other circumstanees ?

201, The premises were Lhe Criterion Hotel and Theatre  They consisted of a fine e rner blosk, four
stories high, witﬁrn basement, of which part of the ground floor frontages was let as shope, &e.  The
three upper floora were elean, The groond foor and basement were in bad repair and dirty, These
latter were eciled and floored with wood, and subdivided with wooden partitions. When cleansing
began and ithe partitions and linings were forn down, enough dung snd rat’s relbish (paper,
hones, rags, £c) were removed to nearly fill two large seavenger's earts. Provision for drainage waes
inadequate, several inches of water having been found standing under the falee floor of the ill-lighted and
ill-ventilntod compartments in the basement, some of wlich served as slecping aparimenia for the servants=,
A similar state of things exiated umder the flooring of the first floor as regards rat’s dung and rat's
rubbish, of which large quantitics were removed from belween the joiste,  Upper floors had been gnawed
through by rals at many points. From different parta of this bwlding about forty-five dead rats were
taken—from behind lining-boards and from under flooring boards in the basement ; boneath kitchen,
scullery, and pantry floors ; from under a bedroom fleor near a dining-room on the first floor; and from
under three bedroom floors and a passage floor on the second storey. A bar-Aoor was riddled with rni-holes,
and three carcases were taken from a box-seat bebind the bar, another from under the counter, another
from an adjacent urinal. All these earcases were too pulrid For bacteriological examination, and no live
rats were encountored ; hence plague was not shown to have been the cause of this unusual mwortality,
which clearly had oceurred during a few d:l.js only, sines the carcnses wers in ahout the same stage of
puiridity. {!ut plague was at this date prerent among the rats ¢f the neighbourhood (see Central arca,
par. 133).

202. Tt is now apparent that ihe bond between Cases 26 and 27 geverally and the remaining five waa
residence on theae premises, and nothing else ; for they were only atiacked two and theee days respectively
after having left them for lodgings to which no suspicion of infectiveness at any time attached—one of
them two days before Cnse 20, which was the first of {he subsequent serice, Next, ot can be pointed
ont that Case 29 began 21st Feliruary, and that the four subsequent cases followed at intervals of
one, two, three, and four days; but Case 29 not only exhilited a left femoral bube and recovered,
but also was removed within forbr-cight hours of her atinck. Noie that Cise 40 had in all probability
received the infection on or before that date on which eory encrgetie eleansing and dizinfiction of
these premiscs had begun—namely, late on tho afternoon of 22nd February.

203. (Froup E (Alexandria area).—Case 35 cxhilited a left femoral bubo, and erded in recovery ;
during four days of its duration, Case 45 was in free communication with the patient. The house was a
two-storey brick coltage in poor repair, where a pawnbroker's business was earried on, On Leing
cleansed, large quantities of rat's rubbizh and droppings were removed frem Leneath the foors which, as
well as the ekirting-boards, were full of rat-holes, but no carcases and no live rats were seen. There
wore many burrows in the vards, none of which were dug ont.  The noighbourhord was infreted (see
Alexandria area, par. 108). The sccond ease may either bave received ils infection from rats which had
Eteen left in the burrows, or the house may have been reinfected frem the neighbourhood after such
cleansing ns was done,

204, roup F (Central aren).—The patients were a paniryman and a waiter employed at the Central
Exchange Coffee Palace for a considerable time before attack. Doeth fell ill on the same day, one
having been suddenly attacked * while at work,” the olher at 10 pm.  The premises wore very extensive
and constituted one end of a city block, having, consequently, frontages to three sireets, The greater
‘part of it was oceupied by an hofel and by a photographer; other part as offices ; the frontages
nt stroet level ns shops.  All parts of the building were in struciural communication, so as fo be free io
rats, Bewerage was defective. A well, intended to light iuner reoms of the building, had been filled with
etaging and covered over; the roof had been extensively built upon by the photographer, who had erceted
‘a very large number of rooms of cdds and ends of wood, and ]:ncrr'reu built on the top of them again, the
whole being full of lumber, dict, and rubbish, except some Glthy places in uee,  On eleansing, most parta
of the building wero found to be infested with rats, and large numbers of earcases, as well a8 nests,
rubhish, and some lire rats, were removed, but no plwue.rat was ideptified. The two patients were
partly emploved in the basement, but slept in a kind of loft which was much overcrowded with ten cther
eervante, and dark at midday. On the night they were taken ill, eighiy people slept at the hotel, but
no ather cases occurred (but see Table XVII, in which Cases GO and 60 are doubifully ascribed to
.thia building, which they visited regularly as an eating-louse). There was here no possibility of
“eommunication of infection from Case 52 to Case 53 (nor from cither of them to Casea G0 and 69, since
the latter only went to the hotel about midday, while the former were suddenly attacked at might and
incapacitated, and were removed during the forencon of the next day, when,-also, the building was closed
to visitors).

205, Group G.—The first patient (Cace 52) was a wharf-labourer in irregular employment ; he fell

ill 2Lat March, but worked on 24th and 25th Mareh notwithstanding ; he exhibited a left inguinal bubo,

‘smeara and cultures negative, and recovered ; was removed to hospital, 27th March. The second patient

was his son, aged 6, who full ill eight days after him, and two daye after his remoral ; glrﬂl:lnl:r sl lings,

‘bi-cervical, ncutely tender (slight reddening of fauces; no exudation) and bi-inguinal, of which slight

_tenddrncss on one side only ; bacieriology, none ; recovered. No note ns to state of premises, which
“stood un the Chippendale area, the house being close to Jones's produce siore at the back (see par, S4).

206, Group H. ( Pyrmont area)—This was com pumd of Cases 85 and 01, mother and son. Case 85 was
.aitacked 27th Mareh, at 11 am.; left femoral bubo,smears and cultures negative; recovered ; removed to
_hospital, 20th March. Case 91 occurred to the son, who was a printer's boy ; no suspicion attached to
-hie place of employment, which was carefully examined. He was attacked 2nd April, during the morning

£ ak
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at his work, six days after his mother, and four days after her removal ; loft femoral bobo, which appeared
within four hours of onset; bacteriology, none ; recovered ; removed on day of attack. The cottage was
eleaned on 29th March, the day Case 85 was removed ; on taking up floors abundant signs of present
infestation were found and much rat's rabbish removed, but no carcases; at least one dead rat had been
found by the family a few days carlier. Next door to this house Case 83 had occurred 26th March. The
patient was a labourer; he had a left femoral bube, and a small reddened patch on the left instep, no
pustulation; bacteriology, none; removed 27th March. A dead rat had been found by the patient a week
or twa before, but no earcases were found by the disinfecting staff. Case 85 was acquainted with this man,
but said she had not been in his house for o week before his illness—a matter of littlo importance, true op
not true, on aceount of ithe cature of his case and of his removal within twenty-four hours of his attack,
But it scems that the disinfecting staff had not raised the floors at his house ; for on occurrence of Cage 91
they did thiz, and reported presence under them of every sign of continued infestation with rats, ﬂ”“!"
they found no earcases. 'These three cases oceurred on the Pyrmont area.  On 26th March a plague-rat had
been taken from the yand of a State school situated 160 yards away from these two eottapes to the sooth-
west, and three plague-rats were taken at Buckle's wharf on 7th, 8th and 10th April, which la:
about 330 vards away from them to the west. No other ecaze cecorred within three-quarters of a mi
of the cotiares oxcept Case 738, attacked 24th March at a rat-infested timber-wharf where many dead rats
had been found ; and Case D9, atiacked 17th April, and Case 124, atlacked Gth May, both at Buckle's
wharf just mentioned.

207, Growp T—This consista of Cases 112, 117, and 126, which ocewrred in Chinese, all of whom
died. The first of them was a man employed at Hop Lee & Co's produce store, 20, Campbell-street, on the
South-Centreal area (and alrendy mentioned, see par, 10U) ; le was atincked 27th April, had the disease in
wepticemic form, and died before notifieation at the entranee to Sydney Hospital to which he was in
course of removal by his friends, Case 117 was attacked 3rd May; was admitted to the Royal North Sydne
Hospital from a Chinese garden on that side of the harbour ; his case was notified on 7th May, on 'lrlli!ci
day, also, he died. He had pneumonia on admission and a submaxillary bube, smears and cultures
positive.  This man had frequented Hop Lee & Cos during the week before his attack, and there seemed
to be no doubt that he had also slept there; he was thus on the promises during illness of Coase 112,
Case 126 was atiacked 15th May; the paticnt was taken to Sydney Hospital 16th May, but died on the
way; nature of illness verified posf-morfem under Coroner’s order. This man was gmp]ﬂad at Ho
Lo & CoJ's.  On notification of Case 112, the store was vaited by the disinfecting staff, and was fou
to be well-constructed and in good order, but there were ill-lighted and ill-ventilated cubieles within the
building, and more on the flut roof of a stable in the yard ; abundant traces of present infestation with
rats woere found, bot no careases.  The Local Authority for the city was advised to =ecure removal of the
cubicles, but thiz waz ot done at that time owing to some misundersianding.  On oceurrence of Cuse 115
the store was not revizited, for this patient's connection with it was not made out until after securrenca
of Case 120; but it was revisited on ocearrence of the latler, and although, again, no earcases were
dizcorered, abundant signs of continued infestation were observed, and ﬂpceia[l;.gmh droppings among
pea-nuls stored over some of the inside cubiclos. It has already been noted that a ||.Iu.gua-nt. was taken
at & public-house six doors removed from this store on 22nd April (sce par. 100).

208. These facts require no comment. It need hardly be pointed out that
Group G presents clements of doubt as to the nature of the two cases, thongh the
dingnosis was made and was confirmed by two physicians acting indepandentm
both of whom had had long clinical experience of the disease; still it is to
regretted that no bacteriological eheck was applied to the second of them. In
Group H the clinical sizns were decisive ; tllm negative result of the baecterio-
logical examination which was made in Case 83 only was probably due to some
accident, such as failure of the needle to penetrate a small bubo. I proceed to
describe the instanees in which multiple cases oceurred in connection with premises
at which none of the patients resided.

CIRCUMSTANCES SURROUNDING THE INPECTION oF Four Grours oF PEensoxs
ASSOCIATED SOLELY BY RESORT TO THE SAME DPREMISES.

200. The foregoing groups, A to I, were made up of persons who lived at the
premises where all of them are adjudged to have been infected (save two persons
in Group A whose cases, as already noted, properly belong to this series ; see par. 199).
The following groups are composed of persons who in no instance lived at the
at which they are adjudged to have received the infection, but, on the contrary, all
inhabited different houses in neighbourhoods which (with one exeeption) were
distant or even remote from it, and which were also free from suspicion of infection
with plague. In other words, the sole tangible bond between the persons of which
these groups are severally composed was resort during business hours to the same
business premises. Group K has speeial inferest, since of the four persons composing
P it,
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it, while two were employed at the theatre which was the adjudzed place of their
infection, two others merely attended a performance at it. The following table
displays the more important facts :—

TapLe XXTIT.—8howing the dates on which persons who constitute Four Groups, distinguished solely by
resort to the same business premises, were attacked, together with some other particulars,

| Area in
Watnre of nsaocia- i i
Case number . . . which resilence
Grou and Adjudged plice of - | tion at and with Place of Residence. inuabed—
P dato of attack, ke o e whether infected
7 or not.
i
(21) Feb. 12 ] Attended per-| Nelsonst., Loichhardt : Waot.
g g formance, [
£ {18f e 14 L]E:‘m}!i:.llm’ﬂ} ;I?.;I:ﬁ Employed ... 130 Rmrrui_r-sL, Burry Hilln! o
{19y 14 186-8 Pitt-strect glé:m;[:ﬂ» 22 Bullanoming-st., Ru.li::!'t:...i -
(20) ll'llj Employed ...| 247 Church-st., Camperdown... Nottillamonth
shy A i after nttack.
(ad) ,, o4l [Siddaways  Booll] B |59 High Holbornsh... ... Not.
= (43 27 ] f“;f“"’* Y, M - Bondi . i
o Shatiast s i R
i |
(6i4) Mar. 14 ] o oo 38 Campbellst , Balmain  ...|
(65) ,, 15| | Andrew's Printing- = voof 14 Phelps-at., Burry Hills ...}
M (66) ,, 16+ house, 13, Bridge- fa oo 26 Georgest., Emkineville ...
EE'H 1 }u_ street. | i }zc-xh-_}- - : -
i 0 i) | = .-.| Kogara o
1 e is
{09) Apr. 17 e | Frequented | 6 Ultimo-st., Titimo .. o] Y
" { (123) May € | Buckle's Whart ...\ { FRened |00 Rileyst i % .| Mok,
. | Wiharf,
L

210. Growp K (Ceniral area).—IHer Majosty's theatre and hotel. The premizes were very large, and
had frontage to I'itt and to Market Strects. The theatre and the hotel were in communieation for man
only by a bar which was apen to the latier on one side, to the dress circle on the other.  This was not
used as a passage.  But for rats, these two cstablishments were practieally one.

211. Case 21 occurred in A woman who wae altacked 12th Febroary, and whao lived ina suburb 3 or

4 miles away, at a brick and weatherboard cotiage, which was in fair repair, very elean, snd free from all

tracer of infestation with rats. The patient said ghe had not been away from the neighbourhood of her

dwelling for a long time prior to her attack, except 10th February, when she attended an evening

Earlﬂrmam:a at the theatre with her husband ; they then sat in that part known as the family circle. Ko
indigenous™ ease occurred at any lime within a mile of her residence.

212. Caso 18 occurred in & boy who was regularly employed at the theaire, and who was attacked

Ydih February., His chief duty was to clean hottles and to keep in order a store-room at the back of the

Hery next above the family eircle, and in the evening to attend at a refreshment bar at the back of the

gm'iljr cirele; he also sometimes helped to clean the suditorium. He went to this work at 7-30 a.m.,

continued till 4 r.m., went home and returned for the evening performance at 8 p.m., lastly getting home

to bed at about 1230 a.m. e lived in a brick terrace house, clean, in fair repair, and found to present
no signs of infestation with rats,

A 213. Case 10 oceurred in a man who was attacked 14th Febroary. Ile was unemployed at the time,
and from his account of his movements, which seemed to be straightforwarnd and consistent, 1t appeared that
he oceasionally (though on what dates in relation to his illness, if any, was not made nut} took food at
178, Pitt-street; that is to say, next door to No. 180, where a plague-rat was taken on 14th Febroary. He
lived in a brick house which was found to be dirty, damp, and in bad repair, but quite free from all traces
of infestation with rats. No indigenous case wcurreH,:.n where in the neighbourhood of his dwelling.
On 11th February he went to the theatre, and then eal in the family circle.

214, Case 20.—This patient, who was attacked 15th Febraary, was emploved at the theatre as a
scene shifter; he worked in the flies, and these were accessible both from the family circle and from the
gallery ; he was last employed on the day of his atiack. For a deseription of his cottage and the state as
to plague of the neighbourheod in which it stood, eee Camperdown area (par. 130).

213, The theatre was separated from shops {o the north of it on the Pitt-stecet frontage by a blind
lane; the hotel kitchen was in the basement, and had a passage which led to this lane, by which wastes
were taken out and deposited in boxes to be emptied by the scavengers; but similar access to the lans
could be had from one or more premises to its north, m this lane putrid carcases had been gathered on
29th,30th, and 315t January,and on 1st,Sth,and 11th February; and alihough almost unfit for bacteriological
examination some of them were submitted to it. The general result was, that while morphological tests

yielded doubtful, but occasionally apparently positive results, all cultures quickly bacame overgrown, ﬂﬁd’
; B
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all inoculations yielded doubtful and untrustworthy results, Clear primd facie evidence of plague in
these carcases was got on Srd February for the fiest time, and this was confirmed hg the results of inocalation
tosts on Tth February., Forther, plague-rats were talen on 14th and 25th February at premises within
ten doors of the lane and on the same side of the way, namely, at No, 180 Pitt-street; so that it is
plain that the neighbourhood of the theatre was freely infested with rats, among which plague was
prevalent. Lastly, it need not ba doabted that the plague.rats taken in the lane were thrown out from
tho hotel kitchen, perhaps altogether, but at least in part.

215, It has already been stated that, although ostensibly separate buildings, the theatre and the hotel,
were practically one for rats; espesially, these animals had bureows which passed from the basemeant of
the theatra, under the party wall, into the basement of the hotel where the kitchen was. But in general
respects the two premises were found to ba in good order.  The sewerage and a'l the internal fittings had'
been reconstrocted in 19303 the theatre was clean and, exeept the burrowa referred to in the basement,
no traces of rats were found until the family circle was reached ; there eushions were both moth- and rat-
eaten, and two garcises wers removed from beneath the stazing which aulpp wiel the seats.  Inall, eighk
carcases were removed from the uppoer part of the theatra.  In the wall of tha family circla there was
alio a chase which carvied a hot anl a cold water-pipa, and a waste-pip2 from a bath-room in the hotel,
and which eontyined rubbish; unler the flosr of the bath-room two more carcases were found. However,
the hotel was also found to be in good order and very clean cxeept the basement, which woaa dirky ; seven
earcases in all wera gathered feom it Loatly, the pavement in front of the theatre and hotel in Pitt-
giroat, where it abutted againet the external walls, was undermined by rats, these having gained accoss
from a dry area. The wndermining also extended in front of the Pitt-street face of the George Hotel
a quita soparate building w ich stood on the actual eorner, and which was embrased by tho theatrs
building, eansequently, on two sides ; heee Case 22, attacked LGth February, oceurred in a handy man, and
on cleansing, although the place was clean an | in good order, seven or eight putrid carcases wero remove ]
from it, a8 well as a good deal of rat-rubbish,

27, Group L. (Ceniral Aree).—Coses 84 and 13, attacked 24th and 27th Febroary, ecenrred in two
bootmikers emploved at Siddaway’s boot factory, 47, Market-street. Thess pmmisu were less than
100 vards From Jer Majesty's Theatee; it wus not notel whether the two patients worked in the
same pork of this large establishment, The ficst of them lived about a mile away in n house which was
free from all signe of infestation, and in & neighbourhood which yiclded no indigenous cases; the
seeond in o suburb several milea away which has at no time harboured any other case of plague, and in
o houss which, was elean, in perfectly good order, and free from all g",g'ma of infestation. The first
patient sail that eight dead rats had been found and removed during a few days prior to his attack, and
on cleansing the factory abundant traces of present infestation were found, and many earcases were
removed from i,

218, Group A ( Norfh-eeniral Area).—This consists of five cases which oeenrrcd in men empl el
it Andrew’s printing-house, 13, B} idge-street.  All of them lived at houses which were mwrl.m:lvnd,tu
be rat-free; three of them in neighbourhoods at distances of from 1 to 8 miles, two of them in auborba
repshed n:iflj by train at distances of 7 or 8 milea. The two latter had never harboured ADY CAAG of

lague, and no reason hal appewrced for suspecting that two of the former three were at any tima
infected,  DBut the printing-house was riddled with rat-holos from basement fo the top etory; o history
of dead rats found shortly belore, and of the capture in traps of large numbers of live rats, was given
by the workmen : eighteon carcases wera removed by the disinfecting siaff, and from betweesn floors
and ceilings, behind matched-board lininga, and from other sueh places, no less than thirty-five loals
of rat’s dung, rat’s neste, and general rat-rubbish were removed,

219, These and one other wers the only premizes in conneetion with which eases of piaﬁun aecurred
on the Norith-Central arca, and it is convenicnt to refer here to Case 120, n: tacked 15th May, that is to say,
two monihs later than any of the foregoing. The patient was a packer employed at a very large hardware
store, who lived in a railway suburb which had never harboured any case of plague. Tﬁ: slore was
extremaly well built and kept ; all basements were of conercte, and all apertures were fitted with wire
notting to aid in oxeluding rate. It had on one side of it & lane, on which Andrew’s pmmim abutted,
The latter were in so exceedingly bad a siate that they were closed, and were repaired in a very leisurely
way in consequence ; 80 that at the date of attack of Case 120 rubbish was still being mmmed?nm them
by way of the lane, which, of course, gave acecss to the hardware store as well.  Careful inquiry revealed
na other source of danger in Case 120 but it is quite possible the patient ran risks elsewlere,

220, Group N. ([ Pyroont Area). —This consists of two eases which wereseparated by an inlerral of
ningteen days. Une was employed at, the other frequented, Buckles wharf, at which plague-rats had
recently before been taken, namely, on Tth, Bth, and 10th April, and from a wharf close by on 12th
April ; previously Case 78 had been attacked on 28th March, having been emploved at a timber wharf
next to Buckle's, where dead rats had been found in number. These were Cases 07 and 123. The
Iatter patient, who had inhabited rat-free premises in an uninfected neighbourhood for thicteen dags
before his attack on Gth May, frequented this wharf for the greater part of a week before going by sea
to the north of the State ; he fell 1ll the thied day after leaving. The little steamer in whinhs:n iravelled
had not only been fumigated and freed from rats before her departure, but wag also on her first
FYOVAZE | m!]fl two or three rats had been found on her. The wharf was in fair condition, but large
quantities of produce as well as live pigs were landed there, and pig-vards and some stables were ill-
construeted and dirty.

221. The last of these four groups, though probably entitled to its place in the
list, is not as convineing as the other three, which, on the whole, furnish evidence
of connection between plague-infection and premises, and between infective
premises and presence of diseased rats, as good as can be desired.  All the sufferers.

Were .
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were united by one common circumstance, and by one only, namely, resort to the
same rat-infested premises; in each group all were taken ill within three days of each
other; none lived in infected neighbourhoods ; and althongh it is true that all of them
were free to visit infected neighbourhoods, yet the attack of all at about the same date
excludes that explanation of their infection ; lastly, no secondary ease oceurred at
any of their places of residence, as distinguished from the adjudged places of their
infection. So that while it is quite impossible, on the one hand, to surmise how it
happened that the components of the three groups respectively eame to be attacked
at the same time, unless reference be made to the places of business to which they
resorted ; on the other the infection of plague is clearly enough shown to have
existed in those places by the discovery of the carcases of dead rats in unusual
number, and at a similar stage of putrefaction, at a time at which plague is known
to have been epizobtic among the rats of the several neighbourhoods.

£22. In connection with this short series (which corresponds with the series
of 17 similar instances given in the Report, 1000, p. 35, Table XTII, but in
much less detail) Case 14, Paddington avea, should be recolleeted; in which the
patient, who lived at a distance, fell ill rather less than three days after having
cleared away rat-rubbish and two putrid carcases from beneath the floor of the
house at which Case 13 had oceurred.

Part IIT—The Epizootic in relation to the Epidemic,

IsTRopUCTORY.

£23. Ix all accounts of epidemic plague which have hitherto been published,
the following eauses have been recognised as efficient: (a) communieation of the
infection from the sick by dircet and (b) by indirect means; (e) place-infection,
By the two former the infection would be diffused, by the latter maintained,

The term “place-infection " is emploged below in the scnse in which it is used in India; this has
has been mentioned above, (par. 30).

It seems to be now very genorally admitted that communieation of the infection from the sick
oceurs g0 rarely in the bubonie and ecpticwmic forms of the diseasc, that it might well be neglecied in
gpeaking of epulemic plaguo.  Dut the singular lapse (pointed out by Hankin nearly five years pgo) by
which sufferers are regarded as no source of danger to others while they stay at home or at a near
heepital, and yet are commonly reganded as the rmwr-{m'n of tho infestion to clean places if only they
travel away from home, secms (From the report of the Plague Commizsion in India ; see also the feotnote
at page 37) to be still unrepaircd. Nothing further is needed to show that the aetiology of plague is
atill a matter of doubt with a large majority, :

224. These causes would amply suffiee, of course, lo explain the epidemicity
of plague ; and thus far the share which may be borne thersin by rat-plague has
been left in a position of undefined importance.

225. To refer to well-known reports on plague by English writers for example,
the “History of the Progress of Plague in the Bombay Presidency from September
1803, to June 1809, although it contained very full references to Mr Snow's
observations on migrations of rats and coineident spread of the epidemic in the same
directions, nowhere suggested that the rat was the sole important cause of epidemie

lague, and at the same time did rely on the other causes of spread which have

een mentioned above. Secondly, the Report of the Indian FPlague Commission,
dated July 1901, merely admitted that sometimes rats might spread plague, and
throughout represented direct or indirect communication of the infection from the
sick and place-infection, as the prime causes of epidemic plague. Lastly, the
Medical Officer to the Local Government Board, in his preface to leports and Papers
on Bubonie plague by Dr. Bruee Low, dated July 1902, discussed this relationship
to which, he said, Dr. Bruce Low had given particular attention, and after consideration
of the world-record submitted to him coneluded that although it went * to Eﬂg]ﬁl.';u
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“ belief that, as regards plague, man and the rat are reciprocally infective, fail
* completely in affording sufficient data for determining the degree to which man is
 in danger through the rat.”*

22(. The difficulty of perceiving how the infection could be often conveyed
from rat to man weighs %mnvily withh some, no doubt, against the probability that
epizobtie plague stands in causative relation to epidemic plagne; yet at a very early
date the practical efficiency of the rat in disseminating this infection oversea was
generally asserted and admitted.

227. Nevertheless, Hankin had reviewedt certain epidemiological data in 1898,
which had been gathered at Bombay, and had inferred that the incidence of plague
on neighbourhoods and on houses stood in relation to their aceessibility to rats, and
not to any other of the several factors then and still commonly relied upon as
secondary causes, such as filth, overcrowding, &ec. &e.; and Le had at the same time
intimated his opinion that some intermediary inseet was neeessary to communicate
the infection from rat to man. In the same year Simond,} after reviewing
epidemiological data concerning the mode of spread of plague gathered in India,
expressed his opinion that its epidemicity was due to migrations of plagne-rats and
not to human intercourse ; at the same time he named the flea (and the bed-bug ;
but with the latter he was unable o experiment, and he assigned little importance to
it @ priori, having been apparently unaware that these insects are found in ereat
numbers on rats, at all events in some parts of the world) as the intermediar
insect which he, as well as Hankin, conceived to be necessary.  Simond’s hypothesis
of the flea has indeed attracted very general attention, and perhaps there is now
hardly anyone who is not aware of it, although in reality it was a sccondary part
of his paper. These contributions by Iankin and by S8imond appear to me to be the
only epidemislogical contributions which have thrown much light on the actiology of
plague; and their weight lies, not in any theory as o the manner in which the
infeetion is communicated from rat to man, but in exelusion, so far as their observa-
tions went, of infection derived from man as an efficient eause of epidemic plague.
But this was overlooked, and the actiolozy of epidemie plague remained obscure
and, indeed, in eonfusion.

228. This result has followed in part—but, asthe papers by ITankin and Simond
have shown, in part only—from plague having oceurred most often in eastern and other
semi-civilised communities where aceurate epidemiologieal observations hardly ean be
made. Hence the outbreak at Sydney in 1900 afforded a good opportunity of learning
something exact of the mode in which plague spreads, from its having happen
among a wholly civilised, white population, which lived under the same mnﬂ?eﬁum
of clothing and housing, of food, eustoms, social organisation, and local government,
as are found in the cities of Europe. The Department was prepared to take advan
of it (see Report of the Board of Iealth on the case of A. P., Sydney, Tth February,
10005 or, Report 1900, Appendix L, in which the more important parts of that
document were reprinted). Before occurrence of the first case (that of A. P.)
inferences had been drawn from the reports so far published of the ellri{lr:mir:a which
had oceurred or which were in progress in other parts of the world which differed in
important respeets from the opinions expressed by the historians themselves. B
those inferences the action of the Board was guided, as has already been mmtiﬂnec{
And when the observations made and recorded during that outbreak eame to he
reviewed, it appeared that epidemic plague at Sydney had not been caused in
any degree either by personal transmission of the infection, or by dissemination.
of fomites; and while it was rendered quite elear that place-infection could have
Played but an insignificant part at most in maintaining the infection, it seemed
most probable that it had in reality played no part at all.

The only parts of the world, as far as T have secn, in which onr observations of 1000 have Tseon
repeated by others, are Drishane in Queensland, and Port Elizabeth in Cape Colony ; at both of these
places they seom to have been practieally confirmed. At Brisbane, Dr. Halford§ during the epidemics of
1001 and 1902, and at Port Blizabeth, Ur. Blackburne during the carlicr half of 1601, were both able fo

exclude

* T much regret to fimd mysell compelled to point aut here that the aceount of plagee in New South Wales which is
given in 1he volume referred to [and of which I am in 1be best position 1o !J:hlli. authoritatively) is ermneons in almost
every detail of importanee, + Annales de Vlnstitat Pasteur, 1508, T Lfits eir, wup. & Report on 117 case of pl
occurring in Brishane in Bporadic Form ; by the Medical Officer to the Motropolitan Joint Jﬁm. Brisbane, Q., 1
I Lancst, L1th Octoler, 1902
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exclude diffusion of the infection by man, and to trace sssocintion between cascs of lague and plague-
rats as l:lanrliy as could be ressonably expected. Both, however, commiited Lhﬁmmﬂ'nu to statements
concerning the connecting link between rat and man which, it is most important to note, had not becn at
that date sufficiently supported by direet evidenee, as T bave mysell elsewhero pointed out.®

229. These results eonstituted a step of which the importance has hardly
been appreciated (W. Kolle alone, as far as I know, has perceived their bearing and
weight : see Bericht fiber die Thiitigkeit in der zu Studien Giber Pest cingerichteten
Station des Instituts fiir Infectionskrankheiten, 1599-1900, Zeit. . Hye., 1901,
p- 397). If under conditions which admitted of aceurate observation the generally
accepted causes of epidemic plague were scen not to have been in operation,
some other cause was to be sought. Tor what had been thus pointed out was not
merely the result of interference with the natural course of the disease by good
management—such, for instance, as is implied in prompt removal of patients to
hospital, and in prompt dizinfection of their dwellings; nor could it be aseribed to

erally favourable conditions of housing, feeding, work, and climate. Although
t might fairly be argued that the comparative smallness of the total number of cases
was due to those factors, yet the cause of the absolutely large number (303) which did
occur still remained to be discovered. 1t was certain that the infection had not been
diffused and maintained by man ; how then had it been spread? Place-infection having
been excluded by the facts, but one other means presented itself, and, in my epinion,
but one other could be reasonably surmised. This was the raf, in whose body, and
in whose body alone out of all places external to man's body, the infection had been
shown to be commonly present.

230. If man commonly received the infection from the rat—if epizodtic plague
were indeed the cause of epidemic plague at Sydney; then coincidence between
plague-rats and plague in man on the same premises should be demonstrable, and (it
seemed, a priord), easily demonstrable. DBut in the course of the review referred
to we found that we had not demonstrated it, Dr. Tidswell had, indeed, been
enabled to identify but 23 plague-rats thronghout the epidemie, and none of them
were obtained from premises which had yielded cases of plague in man. Or, if
findings of putrid carcases in which the nature of the disease, which, evidently,
had been the cause of death, could not be rigidly identified, be aceepted as evidence
of epizodtie plague (ns under all the circumstances it reasonably may), then dead
rats in number were only observed on about 70 premises, although 221 premises
were the adjudged places of infection for 255 cases. But the reader who has
perused the foregoing pages need nof be told that, so far, at all events, there is no
evidence that this discrepancy was a matter of fact; clearly it may have been
apparent only, and may have resulted from the method of observation, which was
certainly imperfect.

231. On recurrence of the disease in 1992, then, we were prepared by former
experience to examine this relationship more closely, as well as to check the
correctness of our earlier observations on the share taken by man, fomites, and
place-infection in diffusing and maintaining the disease. It has already been shown
that former conclusions regarding these factors have been completely confirmed.
Besides this, further continuous observation and reflection have completely failed to
sugzest any other source of the infection than that furnished by diseased rats.

232. The ground, therefore, seems to be thoroughly cleared.  All that remains
is to inguire whether during the second epidemic improved methods of observation
did or did not reveal such frequent and close association between plague-rats and
plague in man as suffices to furnish a strong presumption that diffusion of plague-
rats was the sole cause of the epidemie.

233. From the method of description selected, the reader is now in a position
to judgze in how far the conneetion referred to has been discovered, and in how far it
deserves to be recognised as the essential condition which we are convinced it was.
Here it is necessary only to mention a few numerical statements, to refer briefly to
the more cogent facts already related, to trace the course of the epizoitie, and to
advert to the conditions of observation in the field which—and which alone, T think—
have caused the results, although improved upon those attained in 1900, still to
remain defeetive. Time

* Publie Health, Vol. XIV, pp. 340-1.
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Time AND Prace RELATIONS.

234. In the first place, the following table, which necﬂssaril{ begins with the
epidemic of 1900, exhibits a certain general relationship in time between epizodtic
and epidemic :—

TapLe XXIV.—Bhowing month by month the number of plague cases which oceurred, and the number of
plague-rats which were identified, during the epidemics of 1900 and of 1902, together with the
interval which LlIln];qﬂ] It ween the Lwao ) as well as a j‘ﬂ]l‘t. of 'th- |:|L|'I.g1.ll:'-fl.'1=ll!' time which ﬁ.‘l“l.‘,l‘\l'l.‘sll
on coneluzion of the second outhrenk.

i | Ko of Persons | No. of plague- :
o | St | infooted, rats iﬂ.tllil-ﬁ}d. Period.
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|
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............
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285. In 1300 only 187 rats, selected from a recorded take between 18th April
and 31st October, 1200, of 105,308, were examined in the laboratories. During the
fivst interval (September, 1950, to November, 1901) only 237 were examined. From
1i6th November, 1901, to 31st Mareh, 1902, the recorded number of rats taken by
the Departmental staff and by the public (who again received a capitation allowanee
of 3d.) was 47,2585, from which 1,730 were selected by the Departmental staff in
accordance with the rough rules already mentioned (see par. 81), and were examined
in the laboratories ; 40 of them were found to be infected. From 1st April onwards
all rats taken by the Departmental rat-staff were delivered at the laboratories, and
were examined ; the number from 1st April to 14th July, when the last plague-
rat was identified, was 28,618, and 65 were found infected. From July 13th to
Dezember 31, rats collected from the wharl line within the city, from the eity
proper, and from adjacent municipalities, to the number of 25,66 & were collected, and
12,051, being all that were taken by the Departmental staff, were examined in the
laboratories ; none of them were infected. From 1st January to 81st March, 1903,
rats to the number of 4,254 were eollected from the wharf line within the city, and
from closely adjacent streets of the city only, and 3,952 were examined in the
laboratories ; none of them were infected.  That is the evidence of general coineidence
in time between oceurrence of plague in man and finding of plague-rats.

230. It is also the evidence that at Sydney it did not appear that plague in
a chronie form persisted among the rats after the apparent epizottic had ceased.
237.
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237. Secondly, the table below sliows a general coincidence in place between
oceurrence of cases and findings of plague-rats.

TavLe XXV, —Bhowing the indigenous cases of plague which occurred in each of the & wards of the
City of Sydney and in forty metropolitan municipalities, the number of rats collected in each district,
and the number of plague-rats identified in each collection :—

First Epidemie. Second Fpidemic.
19th January, 1900 —9th Angust, 1000, dth Novemwber, 1001 —8th June, 1002,
Rata | Hais,
o N o, S N, No.
Examinesl, Infected, Exaomined, Infected,
Chity oF Sypxev®
Boorke Ward 24 21 2 8 T i
Brisbane ., 11 a8 13 12 1,759 17
Cook 11 B wk 14 14 1 3 1,258 19
Denisom 31 14 14 LI 14
Fitzray 2 ol a 1,080 a
Gipps . s (i 1 A 3 773 4
Macquarie ,, 44 1 1 28 GO0 13
Phillip 14 1 1 14 261 4
Svnunnax MUxIcIPALITIES. l
Annandale ... i 1 v i) E i
Alexandria ... o |t e s T | e | 2 317 4
Ashifield S | T L e o e el e (e TN | s
Balmain o [ e (MO filiT]
Bexley s | e | [ I e R (R |
Botany vas LB e e
Botany North o | R e A LR s g Tl VT T e
Burwood (| (RN TR [ - e [ S
Camperdown ... n e B [t 2 332 &
Canterbury ... LI o e e | e e et il aiime ol o s
Coneord A il [ e s | e e [ ] [t
Irarlington ... ak PN LR | = | I b B e
Drrommoyne .. o i Lo U] | SRR | HE TR T i P
Enfield fi [ TR | | s | e | e | R
Brbliievills e o nid | aeiee T e
Glebs ... o | s | ] | e 285 [
Hunter's Hill s A SO | R st et s B L
Hurstville ... 2 [T | |l [ R (s
Kogarah i 2] T WO I weie I eaEEs Sl | R
Lane Cove ... o [ G T T T | SREERES kO] |
Leichhardt ... 1 e | aiis b i | [ (R
Manly... ] 48 B ] e oL ol R
Marrickville ... ok i | et ey | o s e Jifns S
Marsfield ... | s D T [P e N | s (e R TR T
Mosman w2 (10 G U (B R T o | e r [N R 2
Wewtown ... 2 |t I o} | s 1 a6 12
North Sydoey . L) L " R e R [ e 144
Taddington ... 20 S e @ 1,120 3
Petersham ... e e | - st et b e ] AR ¥ T e
Randwick ... Lo | e (R wi e | e
Tediern a5 3 a 1 6 1
KHockdala ... Gl BRSE e [ S s e s T e R e
Ryde .., i | - e L 11 s ) [ =it S Ry | R 1
HtIdPntam | LT 2 R ST TR PRI " LB il samisd
Strathfield ... ) e (S R | e T S R e
Vauoeluse iy I | B s st L thorsreisr il gmmems 1
s e S R R T Rk R 10 687 2
Waverley ... .. ' 3 3 e ] | YRR
Willoughby ... G NaRsr i A W sy G L] BRI T e
Woollahra Bl T P ] PN e i
Torar ... ] 264 178 23 113 14,258 1054

- = At l.h;: e of 1900 the city was divided inte 12 wards, The earlier arrangement has been retained in this Table
l“udl:l i%mﬁu lrouses [Uwellings or places of cmploymnent], at 13 wharves, and in 6 stroets, lanes, &e. 3 or
at 58 differcat places in all, 238
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238. From some part of each of the 8 wards into which the eity proper is
divided (total area 2,880 acres, number of houses 21,137), all of which yielded cases,
and from some part of each of those 6 of the 40 municipalities eomprised in the
metropolitan distriet which yielded cases of plague, plague-rats were eollected. ~No
plague-rats were got from districts i which no indigenous eases oceurred.  Neither
were any got from districts into which cases had been merely imported; the extent
to which the search was carried in such distriets is shown in the sixth column of the
preceding Table,

230. With assistance of the defails already given {sce Mode of Spread, p.
18), the general indication afforded by this table can be supported a little more
directly. Thus, although Alexandria and Waterloo have a combined area of 1,830
acres, which carries 2,947 houses, the findings of plagne-rats were confined exactly
to those neighbourhoods in which the eases of plague were found ; or, although
Paddington has an area of 403 acres, which earries 4,356 houses, plague-rats were
found only on that very small part (of about 16 acres, carrying 163 houses) which
has been named the Paddington area, where the 9 (or 11) cases which constituted that
sub-cpidemic were found.  Again, Camperdown covers 435 acres, and carvies 1,503
houses, but plague-rats were identified only at premises in that street where the two
indigenous cases of plague were met with. 8o also at Newlown, where the
municipality covers 442 acres, and contains 4,521 houses, the only case of plague
which happened there was found within hall a dozen doors of the butcher's where
a local manifestation of the epizodtic occurved, and at the same date. There is E)mi
evidence, then, of clese association in place between plague cases and plague-rats.

240. Yet some evidence is required of closer association between cases and
plague-rats; that is to say, of an association demonstrable in a preponderating
proportion of individual eases. But the fact as regards such assoviation is that
whereas 113 ecases have been adjudged to lave been infected on &G separato

remises, and although plague-rats were identified on 40 inhabited premises (be th

dwellings or places of employment), plague-rats and cases eoincided but 4 times.
Or, should that way of judging the facts be thought too rigid (as I have no doubt it
is), then it can be stated that cases and the removal by the disinfecting stalf of dead
rats from the premises which were the adjudged places of their infection eoincided
only 47 times, This is a considerable proportion, though not large enough to be quite
satisfactory; yet, although it may not be expanded, a much fuller statement of certain
facts should be added to it, and considered in connection with it.

Nores o8 GENERAL EXPERIENCE WITH THE EPIzooric.

241. Experience has led us to regard the finding of several careases at about the
same stage of putrefaction on any premises, as evidence that disease has been at
work (poison having heen c.':t:luc!t.-:{}. Further we recognise as evidence of death by
disease not merely the carcases themselves, but the fact that they were found; for
though rats die in the ordinary course from day to day their bodies are rarely
discovered, and are even rarely a cause of nuisance. It has to be borne in mind, there-
fore, that the above-mentioned proportion of plague-houses from which dead rats
were removed is ruled by the requirement that in order to form acceptable evidence
of disease several careases must be found; but for this precaution the proportion of
such premises to indigenous eases would stand higher. Secondly, the evidence of
infestation of premises consisted in rat-holes, rat-runs, and rat-rubbish ( per, bones,
rags, straw, &c.) acenmulated hetween floors and eeilings, between double partiti
and in other such places; while evidence as to recency of the infestation was
furnished by the state as to moistness of the rats’-dung discovered, as well as by the
actual finding of rats or of comparatively fresh carcases. Then, there was stro
evidence of infestation in the case of (1 places of residence, of 23 places o
employment, and of both in 3 others ; that is to say, all these patients cither lived or
worked, or both lived and worked, in close association with rats, while in the case
of 47 adjudged places of infection it was plain that the rats had lately been killed
by disease. That discase was identified with plague on premises which yielded

plague-
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plague-cases 4 times only ; the carcases having been in all other instances too far
advanced in putrefaction for that rigid bacteriological examination which alone,
I consider, warrants use of the word * identified.”

242, Here it should be additionally noted on the one hand that a minority of
total premises are rat-infested, and on the other that the prescnee on inhabited
Emmisea of plague-rats is far from being necessarily accompanied by eases in man.
for instance, no cases oceurred in connection with 36 of the 40 inhabited premises
mentioned above on which plague-rats were identified ; and Jones’ store (par. £4)
affords a striking example of this. But I have already pointed out that after
examination of all the available facts it appeared that mere association with plague-
rats does not suffice, apparently, to infect, and that “ something further, and some-
thing not commonly existent, seems necessary to enable communication of the
infection from the source to man . . )" (Report, 19C0, p. 36). Our more
recent, and more fully recorded, experience likewise obliges us to suppose that
infection with plague is the result of a chain of circumstances which, on any
individual premises, is seldom complete in all its links.

243, If epizoitic plague stand in causative relation to epidemic plague it
must precede the latter. It is probable that this was the case in 1900, but we
did not actually ascertain it. Irobably it was the ease in 1902, but, arain, it
was not actually ascertained. The bare facts are that Case 1 was attacked on
4th November; that a rat search began on 16th November; and that a plague rat
was taken at one of a line of wharves, at which produce was habitually landed, on
18th November : while the ease oecurred in conneetion with a produee store at which
wresence of a fatal epizodtic among the rats which infested it was observed on

4th November, which epizoilic was proved to be plague.  Yet it is hardly possible to
mistake the meaning of this chain of events, although they do not constitute a proof.
The patient certainly did not infect the rals at the store, for he was suddenly taken
ill shortly after reaching it for work as usual, and immediately went home again.
It is quite clear, however, that plague among the loeal rats preceded the ocenrrence
of cases on the Paddington area; on the Alexandria area it must have done so,
beeause, on examination of the patient’s store within 45 hours of his attack, only
utrid eareases in considerable numbers were found ; some other and similar instances
ve been already mentioned above. Again, it was aseertained to have preceded
attack of all cases together (exeept the first, which very strietly speaking must be
excepted for want of demonstrative proof) and by five weeks or thereabouts.

244. Tt is now necessary to remind the reader that all these gaps in the
evidence are not defects in fact, but evidently are due in a large measure—I think
they are entirely due—to those practical diffieulties which lhave already been
mentioned (see pars. 114-5-6). It was said above that it had appeared, a prior,
that coincidence on premises of the disease in rats and in man should be easily
demonstrable. That such a coincidence did oceur very often I do not doubt ; but,
after making prolonged attempts to follow the eourse of the epizoitic by methods
which were modified from time to time, I am able to assert that this business is
an exceedingly difficult one in any city. Bricfly, the only methods of search
thus far appearing to be practically available ensure, almost exclusively, the capture
of healthy rats. The reasons have been safficiently explained above. We must
resort, then, to the teaching of those instances in which multiple eases occeurred
either at places of residence or at places of employment.  Similar instances constituted
the most weighty part of the Report on the Epidemic of 1900, in relation to the point
under consideration ; but those now 1'Ef::1'rcc% to, having been mueh more minutely
recorded, speak, I think, unmistakably. 1 do not hesitate to say that the ecase of
the Criterion Hotel, Central arvea, alone would warrant a confident assertion that the
oubts and hiatuses which the record of the epidemie in general and on particular
areas shows, must be the result solely of inacquainiane: with all the cireumstanees.
This, however, must be left to the reader's judgment, to which it is submitted
without hesitation,

245. I conelude this section with a record of some general observations on
the course of the epizodtic. Transport of the discase per salfwm has already been

noted. From the centres of infection thusestablished it spread, as observed in 1900,
by
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by continuity ; and, since it can be thus transported, it follows that any district
which has Dbecome infeeted thus or otherwise may be reinfected, or infeeted in
another part of it, by the same means at some later date; and it may be thus
;.-f,i“rcmp;ll not umri:l:." from the local fons et origo (which we consider was in both of
our epidemics that particular line of wharyes on the eastern ghore of Darling
Harbour, which—again, we consider—was on both oceasions infected from places
oversea), but also from any other infected district with which it is in the requisite
kind of communication. The requisite kind of communieation, or that which is
most favourable to transport of the infection, appears, as a matter of observation, to
be the distribution of fodder.

946. Plague is commonly represented as spreading among the rats of a
district with extreme rapidity, and as exterminating them almost. Contrary fo
reported experiences in many other countries, sick rats lave not been often seen in
the open at Sydney. The instances cited by move or less trustworthy witnesses
were not more than four during 1902, and with one exceplion it was said that only
one sick rat at a time had been seen.  Fizures which have been given already show
that the finding of plague-rats by the rateatchers (particular premises being excepted,
and reference made merely to buildings and their curtilages which were examined in
the ordinary course of the night's work on infected areas) was not common. On
certain badiy-infested premises the disease has been seen to rage, and to exterminate
the liorde apparently—at Exton's, and Huxley's,and Gofl's stores, for instance. In
those cases the epizoitic was apparently over as regards those houses hefore the
examination began. In another instance—at Jones's store—it seems that early
information enabled the examination to be begun before the outbreak had long
existe. Not merely were live rats found in number; but carcases were fresh, and
there was no difficulty at all in identifying the discase. Rats usually retire from
places where the horde has met with misfortune; but from this it would seem that
they do not always do so quite so promptly as has been supposed. Butb such
findings of earcases in great numbers were few, and were entirely confined to
badly-infested, eonfined premises ; while the carcases picked up in streets and lanes
were almost always putrid, and beyond reasonable doubt had been thrown cout from
premises on which they had died. ~ 1ere, then, we have seen the epizodtic rage with
exterminating violenee; but the case of the “ Antillian™ goes to show that very
close quarters (or some other eircamstance, possibly of quite another kind) are
necessary. The ontbreak among the comparatively few rats which that vessel
carried—probably not more than 100 originally —appeared to be still in course of
making slow progress when it was detected.

217. Then, again, we hiave no evidence of rapid spread over nuighbourhoods.
Cases of plague, of course, most certainly draw attention {o the state of the local
rats, and plague among the laiter is (we think) attended by eases in man only in a
small minority of instances; so that it is probable that a larger proportion of rats
was affected than we have actual evidence of. )

218, On the whole, the following opinion may be ventured :—The disease is
much more frequently communicated from rat to rat thon it is from rat to man, or
from man to man (which latter is so uncommon as to be negligible, if primary
plague pneumonia be excepted) ; and as the disease in the rat is a septiciemia, it
can hardly be much more easily communieable hetween rat and rat by mere contact
than it is between man and man, of which, also, laboratory experience alfords dircet
evidence (sce Further Observations on the Mode of Infection, p. 65). Hence I
suspect that, as in the case of man, some special cireumstance is requisite. T do
not know what this is; but Dr. Tidswell has been struck in this connection with
the fact that during the epizodtic fleas were abundant on all the rats brought to the
luboratory, while as soon as evidence of its continuance had failed, fleas became so
uncommon on the rats, which were still brought in in large numbers, as to be quite
insufficient for purposes of the laboratory eollection (sce Ecto-parasites of the
Itat, p. 71). The abundance of fleas on rats during continuance of the epizodtic
was not speeially associated with illness of the animals; it was gclmrailj' observed,
and on those which were perfectly healthy as well as on others.

SPECIES
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Srecies oF ILaTs AFPECTED.

240. As to the species of rats affected, Dr. Tidswell has made the following
note :—

With the exception of a single specimen of the Austealian water.rat ( Hydromye), which was
found to be perfectly healthy, all the rats received belonged to one of two species—Mus deewmanuz and
Mug ratfus. No record was kept of the actual numbers of cach. In the whole collection there wers
about as many of one as of the other; but Mus raffus predominated among those taken along the
Bhores, aihvd Mus decumanns among those taken inland.  The infected specimens were all Wes decnmanis.
" The rats taken from the * Antillian " were all of this species. 1 have not found plague in Mis raffus,
althongh this species was readily infected in the laboratory ®

Mope or INFPECTION.

250. After association between plague-rats and eases in man las heen
‘demonstrated sufficiently often to furnish a strong presumption that the epizoitic
might have stood in causative relation to the epidemic ; and after this presumption
has been strengthened by the observation that whenever there was reason to believe
that the important facts were fully known the epizoitic preceded the oceurrence
of cases in man, a difficult problem presents itself. This is, how the infection ean
be communieated from rat to man; and, after that has been shown, how it can be
S0 communicated sufliciently often to give rise to an epidemic. The mode of
infection in plague is discussed by Dr, Tidswell in the following paragraphs : —

# Further Olservations on the Mode of Infection,” by Frank Tidswell, M. 1.,
M.Ch, D.P.I., Micro-Biclogist to the Board of Heallh,

231. Thesubjret of the mode of infection was previonsly discussed (Report, 1000, A ppewdiz A) under
tho sub-headinga of (a) inoculation, (&) ingestion, and (e) inhalntion. 1t was shown that experimental
animals such as rats and guinea-pigs had invarially sucenmbed to subentaneous inoculation ; and that
they s metimes became infected by feeding; whilst the few experiments concerning inhalation had given
negative results.  Excopt in the matter of inhalation with which some other investigntors have reported
sugcessiul results, and wpon which our own observations are oo few to afford valid data, the izeue of
ibese experiments was in general accord with similar experiments made elsewhere. Further, they have
their counterpart in epidemiological observalions. For according to current belief the acquisition of
‘plague by ingestion, if 1t occur at all, is not epidemiologically operative, whilst inhalation is held to afford

he mode of entry only in the pneumonic form of the disease. On the other hand, the cutcome of our
ul experience s in keeping with the general tenor of available reports in ascribing the overwhelming
,mn}ul;? of attacks to inoculation of the baeillus of plague throngh some part of the external surface of
__tlmh . Acecordingly the questions of infection by inbhalation or ingestion have been left in abeyance,
and the laboratory observations sinee made have been directed towards the elucidation of the manner in
whieh the miero-organizms of plague effect their passage through the skin,

(a.) Infection through slight slin lesions,

252, Inthe former report it was mentioned that somae of our patients showed wounds or abrasions of
et of the skin within the lymph-collecting area of the bube; but that in all instances in which
‘material from such lesions was examined no plague bacilli were detected in it.  On the other hand,
“attention was directed to facts which showed that plague could be acquired through small wounds of the
wkin, &g, the cases of certain medical men in India and China who became infected through wounds
incurred whilst making autopsies of plague cadavers. Tt was reported, by way of cxperimental support
.in thiz matter, that the test animales need in this laboratory had always died after subeutancous inoculntion
of cultures or plague infected material, and an instance was given in which death followed so small a
ilesion as a prick with an infected needle. Tt may bo added that culture material applied to a lightly
sgearified aren of a guinea-pig's skin has been found to be followed by infection.

g b 253, More recently information has come to hand of the abservations of Weichselbawm, Albrecht, and
Ghon, confirmed by Kolle (Zeitschrift fir Hygiene, XXXVI, p. 357), that guinea-pigs sdecumb to

plague afier the application of culture malerial to a shaved area on the abdominal skin,  Tepelition of

thiz caperiment was successful in the three instances in which it was tried in this laboratory, but only on
_eondition that the eeltore material was applied immedintely after shaving. In four other instances, when
{the animals wore allowed to remain twenty-four hours (1) and seveniy-two houres (1) after shaving before
:j.ha application of the culture material, the animals all remained unaffected.  The first three animals serve
“as controls to the last four as regards virulenco, for they were inoculated from the ssme cultures at the
jsame times.  Five similac experiments were performed by application of the material to the shaven thigh
_of guinea-pigs. In throe, the application was made immediately afier shaving ; one died on the fifth day
Arnm lllii;ua'; the'other two remained unaffected.  In another animal the appheation was made in twenty-
bur hours and the animal died on the fourth day; no plagne baclli were found in the tissues and

L) isolation of staphylococens pyojenus anreas and staphylococous pyogenus albus from the blood,
iver, and splegn showed that death was due to ordinary ﬁu|!:rt"|t':|:rmiu. The remaining guinea-pig of this

E:ﬁ underwént the application seventy-two hours after shaving and remained unaffected by it.  In a
§
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raeziving tha application in twealy-four anl seventy-two Iwuul respectively afier shaving, remained
unaffected, The total result of these experimen’s was that five animals succumbed to the plague; three
after application of the material to the abdominal area, and ons each after its np];ﬂlmtqnn to the thi;_}h and
head respectively. In all cases thess animals reccive | the application immediately after shaving. In the
romaining eases where an intorval of twonty-four hours or more elapsed between uhnring and tho
application of eulture the animals did not die of plague. In all the fatal eares there was evidence of
loeal re-action in the formation of tiny vesicles (phlyctennles) upon the infected shaved areas. The
easontial details of the experiments are given in the following table: —

TanLe XXVI—8howinz the results of application of culture of bacillus pestis bubonice to shaved areas of
puinea-pigs.

= Part Time caltura

applied
thaved. after shaving.

Fesult. Romarks,

Abdomen Tmmedintely | Died Sl day._..| Phlyetenule 2nd day ; inguinal bubo ; P. bacilli in tissucs

1

5 o ] m 0 et D i m - T

3 e ! Rl ” i3 i

4 o el 24 hours  ...| Unaffeated.

5 no oo M, i "

“ ¥ | :_I'_l if e

7 (1] ni R ?3 o iR i

8 | Thigh ...| Immedintely =

) T 0 . | Died Sth day...| Phlyctenule 3rd day ; inguinal bubo ; P. bacilli in tissnes,
10 wil 1 o] Unnilected.
11 w ool 24 hours ... Died 4th day...| No phiyeténule ; no bubo ; pyogenic cocei in tissues. '
12 e | T ...| Unaffected.
13 | Head ... Tmmedintely | Died 10th day..| Phlyctenule 3ed day ; cervical bubo ; P. bacilli in tissoes.
14 m T oo Unnflected.
15 s soel 24 hours i
16 ] [ =
17 | Abdomen Control .| Died Sth day...| Subcutaneousinjection; inguinal bubo; P, bacilliin tissues,

251 The shaving of the guinea-pigs was performed in the ordinary way after lathering with soap ;
the shaved area being afterwards washed elean with sterilised water. Antisepties were not used in view of
their presence vitiating the resulis. One’s personal experience of the smarting occasioned by the
applieation of cosmetics (eg., Day rum) to the recently-shaven chin and the associated uufgoal of
denuded opithelium led to the shaved arcas of the guinea-pigs being earefully examined with the aid of a
hand lens for evidence of minute lesions. No animal showing aclual small cule or cozing points was
uged in the above experiments.  But short of actunl penetration of the skin there were usually to be seen
small red points—eapillaries showing through the partially-removed epithelium—and the whole area
presented the appearance of superficial denudation of rlrilhuriuln. The material on the razor contained
au abundance of epithelial cells, and no doubt, from a histological point of view, the amount of epithelium
removed would be pretty eonsiderable. 1t is to be concluded that the shaved skin is not intact: it is
rather the site of a mild abrasion. From the resnlts presented above—ihs lethality of immediate and
innocnousness of later applications—it appears that even this slight abrasion causes enough impairment
of the protective function of the epidermis to permit, when recent, the passage of bacteria to the deeper
tizsues, but that in the eourse of twenty-four hours the ilr]';ury issufficiently repaired for such invasion to b
succesafully resisted. Physiological considerations no less than actual experience su t that the
passage of plague bacilli through the skin is conditioned by the presence of a lesion of the epidermis at
least, but the foregoing obzervations indicate that the necessary l;eain|| may be very minute.

255, Presuming that minute or gross lesions, such as would suffice for the entrance of bacilli,
are commonly present upon the human skin, thers still remaing, as an cssential factor for i ion, the
contamination of the lesion by plagne baeilli. In exceptional instanees the contamination results from
actual contact with infected persons or rats, but in ihe great majority of cases neither of these conditions
obtain, For the mede of mfection under review to be epidemiclogically operative, the baeilli must ba
eapable of extracorporal existenee upon such materials as might gain access to the lesion.

(B} Fiability of baeillus pestis wpon inanimate maferials.

256. The possibility of plague being acquired per medium of soiled arlicles led to the followin
obeervations being made in this laborstory with the object of determining how long the bacilli con
survive upon such artieles under the elimatic conditions met with in this country. The method followed
was to inlect portions of varivus materials, remove them from the source of infection, and subzequentl;
asceriain by eulture how long the bacilli remained alive in them. The materials were initially sterilised
and then infected by soaking them with broth emulsions of agar cultures of bacillue pestis, %ha}' wers
placed upon unglazed poreclain elabs enclosed within double glass dishes. Samples of cach were remored
at intervals of one or two days and placed in bouillon tubes, then incubaied for twenty-four hours, after
which subeultivations of the bouillon were made upon agar tubes.  The usual bacteriolopical checks were
made of the ivitial sterility of the articles vsed and of their subrequent freedom EIilriq.:un extrancons
contamination, as well a8 of the identity of the Lacieria in the ultimate culturcs. Three obeervations
had to be rejected on account of miscarriage of the precautions aud contamination at eome stage or other,
but otherwise no difficulty was experienced in carrying the tedious observations safely through to the end.
In view of the fact that many observers Lave stated that the bacillus is readily ii!lﬁﬂ by drying, the
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various experiments were arranged so as to display the results when the materials were dried rapidly,
dried naturally, dried slowly, and kept wet. ‘The lirst was effected by placing the dishes in the incabator,
with a layer of cotton-wool between the upper and lower dishes ; the materials all appearcd to bo dry in
about twenty-foar houra. Tho seconl could not be exactly obtained, since the matorials had to be kept
in the dishea to avoid eontamination, and thus their deying was retarded to some oxtent; but no special
measures wera taken to keep them moist, anil the materialz dreied in different periods during the course
of a week or two. The third process was effected by placing the poreelnin glab on slightly-moistened
cotton-wool, which kept the glass chamber moist for a time, anl delayed the deying of the materials for
two or thren weeks., In the fourth case the slab was placed on wet cottoa-wool, and the materials did
not become dry during the period of observation, \'."illl: the exception of those incubated, the materials
were kept at the temperature of the laboratory and exposed to an,llinar; light. It is to be noted that the
materials recoived with the bacilli a certain amount of organie material (dowilfon) which could serve them
as pabulum, and such as would be present if the articles had been soiled by infected bodily seereticna.
The conditions were unnaturally favourable to the survival of the bacilli, in that they protected them
from competing saprophytic bacteria. The materials chosen for observation comprised dust from the
corners of floors and shelves of dwellings, and from the floor of a produce.store ; grain and other produce ;
elothing materiale (linen, cotton, flannel, tweed, &), and packing materials such as straw, wood-fibre,
and saw-dust. The resulis of the observations arc shown in the following talle:—

Tasre XX VIL—Showing vesults of experimenta to ascertain the extracorporal riability of bacillus pestis
- npon apﬂl."lﬂﬁl muterinla.

| sumber |  Number of days Dacilli survived in
35 L m'af"’"i Rapidly | Natural wy | Kept
i & W
o | By [ avteny | By [ X
1 | Dust of dwelling—corners and between flooring b-uurdu] 1 1 i 3 4 11 21 13
2 T shelves T - T e (W [ (s | R TN (e
3 | Dust of produce store—floor L [ [ il [
4 e T ¢ |=v laazie]l 15 | 23
b | Grain—wheat ... 1 6 1 30404 7 11
i g TERIZE ... ] B 1 3, 4 R R
‘; R.:um PALCITHEN. e - e i ] [ 3,4 11 | Lo
rot parings ... wee q R A 4 L] i
3t Biameal B M W et o i 1 4,5 [ | [T
10 | Bran ... L] L B e e |
11 | Flannel (old washed material) ... B ek B4 | [
12 | Silk (old washed material) 3 3 11 7
13 | Muslin {new materal) ... i 4 — 3 | 13
14 | Cotton (new material) ... .. e Eilzlbon 4, 5 15 | 11
15 | Linen (old material) ... I 1 3 4 i s
16 | Jute sacking (old materinl) i 3 4, 0 15 | 1o
17 | Tweed (old muterial) ... L | s ce ]| e T
18 | Serge (old material) ... .. 2 T e o | e
T T e rE e e T
20 | Wood fibre M = 3,4, 90 5 7
3] | Sawdust... .. b 1 459 | 15 | e

257. The fact that the bacilli died out in periods varying from less thar one day to three weeks, may
be taken as indicating that their extracorporal esistence is a matter of surviral rather than of continued
vinhility. For, as already stated, the materials were goaked with nutrient broth, such as would have
supplied the bacilli with abundant food under the condition of artificial cultivation. The i=suc of the
different sorics of observations shows that the bacilli are markedly influcnced by drying. In materials
rapidly dried the bacilli survived usuaily not longer than 24 hours, sometimes less, rarely more; and
nmrll'ungc-r than two days. In materials drying naturally the bacilli survived usually three or four
days, in o few instances for nine, ten, or eleven days. In material drying slowly they survired usually
for one or two weeks, and exceptionally for thres weeks. In all these instances their extinction seemed
to be assaciated with the deying of the material, but the data contained in the last column of the Table
indicate that excessive moisture is not greatly favourable to their continued existence. These various
results are in accord with those pr&'rinusgl; reported (Raport 1900, p. 53), and generally with those reported
by other investigatora.

938, The chief interest neceasarily attaches to the results of thoso experiments which most cloaely
simulate natural conditions. In so far as those dealing with naturally and elowly dried materials may
be regarded as fulfilling these conditions, they indicate that the bacilli may be expected to survive an
inanimate materials for three or four days as a rule, and that they can survive for as long as two or three
weeks in diffused daylight, and at the ordinary indoor summer temperature in this city. But it has to be
remembered that the experimental conditions are in fact more favourable to the bacilli than strictly
natural ones would be, so that the indicated survival is probably in excess of that which would obtain in
nature. 1t is accondingly to be inferred that such materials can only serve as the means of disseminating

lague for usually not longer than three or four days, but exceptionally for two or three weeks after
ming contaminated with plague baeilli.

259, It docs not scem likely in view of these results that the infection was brought to as with mer-
chandise from oversea, nor that the second epidemic arose by redisperaal of infection remaining lntent

after the first epilemic. But they do nat in themselves exclude infected articlos from having had ;umu
" L it : Ehare
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share in the loeal dissemination of the disease. The survival of the bacilli is long enough, in dust and
elothing for example, to admit of their earriage therein to lesions sueh as those mentioned in the ||mrim|||
goction. However, if such articles played a part hero they were not eontaminated by plagne-stricken
persons, for our patients most often had no association whatover, direct or indirect, with tho sick,  The
one sngeestive common featurs in theie histories ia their assoclation with plague.stricken rats. Porosal
of the accounts of the two epidemics that have ocenrred in this State shows that plague-rats have pre-
eminently fizured as the associntes of plague in man, and in many localities it was elearly manifest that
they were the forerunners of the incidence of the disease upon human beings. Our experience does pot
permit us to doubt that the rats were the sources of infection for our patients.  But actual contact with
them was umlpliunnl i moat psually the evidenee went no further than Lo reveal the presence of p'lﬂguﬂ'
rats in the vicinity of the place where the patient beeame infected.  As the implied intermediary between
ratz and human 'Eu:i“;'gsg1 suapivion might reasonably be attached to materials contaminated by the rata,

260. Bul given the lesion of the skin referred to in the previons seetion, and given eontaminated
material such as that just described, infection yet depends on the necidental conjunction of the two within a
limited p[:rim! of the time the lazt mentioned has received its load of baeilli from the rat. For this conjunction
to oceur with sufficient frequency to produce an epidemic of plagne implies that the bacilli are distributed
broadeast by the rale, But there is mo good cvidence that plague-rats do so generally infect their
surroundings.  On the olher hand attention has already been called {Report 1000, p. 55) to the fack that
rats, guinéa.pigs, and mice were often placed by ns in intimate contack witmhcirnrli cinlly plague-infected
Fellows, or in the uneleaned cages and jars in which animals had died of plague, without in any singls
instance becoming infected.  More recently we have exposed guinea-pigs with shaved abdomens in similar
jora with the same negative results, even when the jarand its contents were additionally contaminated with
culture material quickly fatal to inoculated contrels. The escape of these very susceptible animals under
vonditions =o favourable for mediate infection from soiled articles makes it difficult Lo conceive how the
chanee transference of the bacilli in thi= manner can be epidemiologically significant. In view of all the
circums'ances it would appear that whilst thi= mode of infection is possible, and may be occasionally
operative, available evidenee falls far short of indieating, or even suggesting, it to be the usual or regular
means by which epidemics of plague ase maintained.

261. That is a very lucid deseription of the ecircumstances which must obtain
in order that the infection of plague may be communieated from the rat to man.
There must be a breach of that epithelinm whose funetion it is to defend the body
against invasion by miero-organisms; the breach must be récent and (probably) not
more than twenty-four hours old; the infection must be deposited by the rat on
inanimate articles with which man ean come into contaet (or, rather, epidemiologically
speaking, is likely to come into contact), and it must not, as a rule, be more than
three or four days old : and then, when these four conditions have coineided a fifth
must concur with them, which is, apposition of the wound and the deposited
infection. The chances against the required. comjunction are evidently many.
Slight defeets of the epithelium sufficient for the contemplated purpose are, perhaps,
not very uncommeon, and rats which traverse aitieles in use by man at the requisite
stage of illness can discharge infection npon them (from the nasal mueous membrane
in earlier, with the exereta at Iater, stages); yet it does not require much eonsidera-
tion {o see that in practice the infection can rarely be taken thus. Buot I have
already expressed an opinion that among the conditions necessary to the spread of
infection from rat to man there must be some one (at all events) whieh is rarely
present in conjunction with the rest; can failure to bring the minute wound into
contact with the small quantity of deposited infection be it?  Clearly such failure
must happen much more often than not.

&

TweLve Cases 1¥ wilci INFECTION WAS NOT TAKEN, IN ALL PROBABILITY, BY
Casvarn Coxracr witeh DEPOSITED INFECTION.

262. The infection of plague is communicated to man by inoeulation through
the skin in the vast majority of cases. The proof has been well stated in the
Report of the Plague Commission in India; it is * , . . . that prim
hubocs practieally always develop in conneetion with lymphatics which originate in
the skin . . . . . " The constant preponderance of *inguinal® or  groin "
buboes over others, was also shown in the same paper to stand in relation to the
larger aren of skin which drains through the lymphatic glands of the groin.
Analysis of returns, which represented 5,442 eases of ]huhnnir.: plague, sho that
the ratio in which buboes oceurred in the Iymphatie glands of the head and neck,
the axilla, and the groin respectively, was nearly the same as th> ratio which the
skin-areas draining through the lymphatices of those regions bear to each other. .

S
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263. The proportion in which groin buboes are met with always préponderates
over that in which the buboes occur in other regions of the body ; this was very
early observed among Iastern races who habitually go barefoot. Before long,
however, the same preponderance was noticed among Europeans (though in small
number) who did not go barefoot; but the hint thus given scems to have heen
overlooked, and (perhaps, in consequence) assumed infectiveness of ground-surfaces
became a prominent feature in writings on the metiology of plague. Dut at Sydney,
in 1900, we were able to show that in no less than T3 per cent, of the 286 cases in
which buboes were exhibited, the latter were found in the groin, althouch all the
patients referred to were white, elothed in Eoropean fashion, and invariably shod
during the day (Report, 1900, p. 40). The validity of the banal explanation of
the preponderance of groin buboes thus seemed to be rendered more than doubtful,

264. But I had pointed out in the same Report, that the infection of plague
was received by man, for the most part, within houses ; which seems also to have been
noticed in India (Plague Commission in India, July, 1901, Report, p. 101).  Now, if
the infeetion be nsually received by man within houses, the objection raised above to
the banal explanation of the preponderance of groin buboes must be revised ; for
there is a time of day when nearly all people, whites as well as others, go barefoot ;
namely, when they are going to bed or rising from it. At that time, therefore,
infections material deposited on floors, carpets, &e., by rats (or otherwise) would be
more likely to come in contact with the unprotected skin of the feet than with that
of any other part of the body. So that, although conjunction between a recent
breach of the epithelinm and deposited infection in the requisite state of activity
cannot often happen, herve is the opportunity for it at all events; and plague was
not so frequently contracted by our people in either epidemie but that possibly those
]Eirsuns who exhibited groin buboes might have received the infection in that way.

t us try, then, to ascertain what the fact was : Does the record contain any cases
in which infeetion resulting in groin baboes was, probably, not contracted by easual
eontact with deposited infection of the unprotected skin of the lower extremities ?
If it turn out that it does, the hypothesis under examination will be very greatly
weakened ; must, indeed, be discarded as an explanation of epidemic bubonic
plague.

205. Among the 139 cases which eonstituted the epidemie, there were 106 in
whicli buboes oceurred in the groin,  But it is necessary to speak more exactly.
Ouar present concern must be with primary buboes, since these alone indicate the
region of skin through which the virus entered; and, in order to leave no room for

ssible confusion between primary buboes and secondary glandular swellings, it is
esirable to take into acecount only those cases in which the groin bubo was solitary.
Then the expression © groin bubo™ is loose. A bubo in one of the obligue set of
inguinal glands indicates infection through the skin of the lower part of the trunk.
Buboes in one of the vertieal set of femoral glands alone indicate infeetion through
the skin of the feet, or of other part of the lower extremity. An examination
intended to discover whether there were buboes betokening infection through the
skin of the lower extremity must, therefore, be limited to cases which exhibited
solitary buboes in one or other gland of the femoral chain.

. . 266. The total number of such cases was 60, but the majority are not
available for the present purpose. Thus the place at which the infection was taken
conld not be determined in 16 of them; either ihe inquiries made failed to reveal
any clue to it, or else the evidence for infection at home and at work scemed equally
‘cogent. These 16 must be thrown out, therefore, for they (or some of them) may
have been infected at their place of residence, where they were admittedly exposed
to the risk ascribed to bare feet which is now under investigation. In 25 other
cases it was considered that the patient did receive the infection at his place of
residence ; so that these, too, must be thrown out for the reason jm-:!- given. In
8 others the place of employment probably was the place of infection, but the
details left room for some slight doubt; these are excluded by way of precaution.
Three more were Chinese, coneerning whom either information of the required kind
‘could not be got at all, or it was untrustworthy, Lastly, one was a woman whose

‘movements could not be traced. So that 48 of the G0 have to be dis:ﬁﬂed.
ere
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There remain 12 patients who had solitary femoral buboes, and who ars confidently
adjudged to have received the infeetion away from homsa (while at work, in all but
one ease) and therefore while fully elothed.

267. Most of these twelve cases have been already referred to at greater
or less length ; their serial numbers are therefore given, tozether with a reference to
the paragraphs in which the necessary particulars eoncerning them may be found :
1 (par. 77), 14 (par. 92), 18 (par. 212), 211 (par. 21), 34 (par. 217), 49 (par. 134),
70 (par. 218), 84, 8§, 93, 125, 120 (par. 219), The following are details of the four
cases which have not previously been deseribed : —

Case 8+ —)[., k. 80, a tailor; attacked, March 20, at midday, whileat work ; discharged, May 24 ;
place of emploxment, 267 Pitt-street.  From under the floor of the room in which the patient worked as
a presser nine carcases were removed ; many others were found under the floors of ljamnt FOOmS, 38
well as large quantities of rats” dung, nests, rags, paper, and secds (from a Morist’s). Place of residence,
Strathfield, a suburb 7 miles away, which has harboured no other ease of plague at any time; the
honee was in very good order, and entirely free from all traces of rats, ]

Casze 83.—M., mi. 45, rnrﬂmnter; attacked, Mareh 27, morn‘ng ; discharged, g:;fﬁl 26: place of
Eml]rln ment, Union 3.8, Co's wharf, Darling Harbour, which war one of the infee line. Residence,
Leichhardt, a suburb about 3 miles away, which had yielded no indigenous cases ; the house wae in good
order, elean, and entirely freo from all traces of infestation.

Case 03.—F., mt. 27, sempatross ; attacked, April 3; discharged, ‘ﬂ.[:_?- 21; place of employment,
an upholsterer’s, 137 to 141 Castlereagh-strect. There were abundant signs of infestation with rats
everywhere, but no carcases were foand ; dead rata had been seen six weeks earlicr when, it was alleged,
poison had been laid.  Hesidence, Marrickville, a suburb about 4 miles away, which had at no time
Imrbuurud any other case ; the house was in good order, and entirely free from all traces of infestation. '

Case 125.—MM., wt. 54, carman ; attacked, May 11, midday ; died, May 16; place of em loyment,
Giray's stables, Elizabeth-street, Waterloo, which were infested with rats, and from which a plague rat
had been taken on April 26G; another _pluguu rat was taken at other siables near vn Aprl 21,
Residence, 151 Bullanaming-street, in fair order ; it was said that no rats had been #een there, and there
were no traces of infestation ; no indigenous case had occurred anywhere near the house, but the further
peighbourhood of it was not free from suspicion. :

263. Of these patients 8 inhabited houses in neighbourhoods which were
distant or even remote from the infected area, and which were at all times free
from suspicion of infection with plague (yielded neither indigenous cases, nor plague-
rats) ; and while, on the one hand, 11 of the residences bore no traces whatever
of infestation with rats (the twelfth alone having exhibited some slight signs of
infestation), on the other hand the places at which the patients were employed
(including one who had merely visited Her Majesty's Theatre) were badly infested,
and had yielded dead rats in number in ten instanees at least. '

269. It is certain that these persons all fell into danger at their place of
employment, and apparent that they were not infected at home. At their employ-
ment they were [lully clothed; their lower extremitics were protected by boots,
socks, or stockings, and trousers or petticoats, while their hands, arms, neeks, faces,
and in some cases their chests too, no doubt, were uncovered, exposed, and in no wa
protected from casual eontact with deposited infection : and, therefore, they should,
ex hypothesi, have exhibited cervieal or axillary buboes. In fact, however, they none
of them did so. Tiey were all of them inoculated in one or other lower extremity—

in that very area of skin which, beyond all doubt, was well protected from easual
contact with deposited infection,

270. I am unable to imagine any plausible cxplanation of the inoculation of
these 12 persons in the lower extremity, which does not include some means of
communication between them and plague-rats which is complete in itself, endowed
with locomotive powers, attracted to man by instinct, and more likely to reach this
than any other part of the body. These requirements betoken an insect, and the
insect which best meets them appears to me to be the flea.

Only one other mode of common communication of the infection from rat to man can be surmised,
namely, soiling of food with infective excretions or secretions.  But the conclusion that bubonie pl
is taken by inoculation through the skin is generally aceepted on definite pathological evidence; while
the other generally.accepted opinion that, at most, man has very rarely been infected by feeding, is based
on the all IE:ll.l.l'. entire abscnee of similar pathological evidence to the contrary.

271. Simond’s results with fleas have not as yet been corroborated in this
laboratory ; but several unsuccessful attempts have shown that the experiment is a

very dificult one to control, rather than that the infection cannot be conveyed by
means
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means of fless, A good deal of time has been devoted to preliminary or collateral

points by Dr., Tidswell, whose results and remarks upon them are embodied in
the following report :—

Eeto-parasiles of the Rat. By Frank Tidswell, M.B., Ch.M., D.P.II.,
Micro- Biologist to the Board of Healll,

(e) The Eefo-Peorasifes of Rals,

5 272, The failure of available facts to elear’y incriminate deposited infection as the source of plague
in our patients made it important to investicate another possible intermediary. In the previous report
(1900, p. 56), attention was ealled to Simond's suggest on that the fleas from rats probably laged such a

art. In connection therewith it was mentioned that the phlyetenules deseribed by Simond as reaulting

rom the bites of plague fleas had been observed in a few cases in which they had been looked for; that

lague bacilli had been found in one of them, and had been also obtained from fleas taken from an
lnfqﬂlﬂ% rat (loc. cit. Appendix A, p. 56). Turing our more recent experienco the occurrence of plague
bacilli in fleas taken from infected rats has been twice more demonetrated in a similar way, viz., by
cultivation and inoculation experiments. This thrice-repeated observation is in accord with the accounts
of other investigations elsewhere, and it seems now well established that fleas from plague rats can
harbour plague bacilli.  Although this is o, it has not yet been adequately demonstrated that the bacilli
£0 harboured can be carried over to other snimals to which the affected fleas have aceess, Simond, indeed,
reported sueccssful results, but the similar experiments of Dr. Kolle in Berlin (Zeit. . Hyg. Bd. 26,
8. 412), and those performed in this laboratory (Regort, 1900, p. 57) had nogative issues.  From the
experimental point of view, Simond's observation remains hitherto nnconfirmed.

273, Objection to the theory has also been made in view of the nature and species of fleas infesting
rata, Bimond, whilst candidly admitting hiz inability to pronounce upon the gpecies of the fleas found
by him upon rats in India, and to which he attributes the power of transmitting plague, nevertheless
distinetly states that the fleas in question did bite human beings on whom they were placed. (Annales
de I'lnstitut Pasteur X11, p. 671.) On the other hand it has been contended that the floas infesting rata

_will not bite man. Dr. Nuttall, of l'.‘nmhridEe-, oints out that the * rat flea "—Typhlopsplla mueculi—
_belongs to an entirely different family from the flea of man— Pulex irrifans—and that there is no evidence
that it will uee man as a host (Tohns Mopkine Hospital Reports, VIII, p. 21; J1. Trop. Med., V, p. 65),
whilet Professor Galli Valerio, of Lausanne, reports uimi]a.r]l;'uwith reapect fo the two specics of Hens—
Tyfﬂag:yﬂl muecnli and Puler faseinfus—found by him upon rats in Europe {(_‘1_-||t.il_ Bact., XXVII,
B L dbid, XXVIIL ». 842; JI. Trop. Med,, V., p. 33). Bricily, it is #aid on the one hand (Simond) that
fleas from rate did bite man, and on the other hand (Galli Valerio), that fleas from ratz did not bite man.
In view of the simple nature of the fact to be determined, it would appear most likely that the diserepancy
is due to ihe refercnce being to different species of fleas. Fur it gj' no meang follows that the rata in
India and in Europe are exclusively infested by the same species.  Available aceounts, indeed, clearly
indicate that a speeies prevalent at a particular place or time may be represented by a different species at
another place or time, For instance, Mr, Carl Baker expresses the opinion that Pufer inaequalic secma
to be the North American representative of Fuler gonfoeephalus of Enropean hares and rablits (Canadian
* Entomologist, XX VII, p. 164), and Me. L. 0. Howard reports that the species which commonly overruna
houses during damp summoers in the Eastern cities of Ameriea * is not, a8 many have supposed, the human
. flea,—Puler irritan:—but the common cosmopolitan flea of the dog and ecat'— Puler serraticeps—
(Bulletin No. 4, Division of Entomology, U8, Departwent of Agriculture, 1506, p. 24). Further, it is
‘mentioned in the report of the outbreak of plague at Sydney, 1000 (p. 40), that Pulex serraficeps, a
-lpﬂ:iﬂ‘.! known to attack man, wae found upon the rats examined during that epidemic, Thia last
oecurrence 18 ot noted in any other document svailable to me, and Professor Galli Valerio’s comment
upon it is that it must be so rare as to be accidental. However this may be, it is clear from the items
just quoted that there is need for inguiry as do whetlier the prevalent species in Burope are also the
revalent specics elsewhere.  For unless this be shown to be the case statements concerning the habits of
phlopsylle musenli and Puler faciolus are insullicient to pepative the idea of the participation of a
flea of some kind in the dissemination of plague. :

274. In pursuing our investigation of Simond’s theory it seemed desirable, in view of what has been
eaid abore, o ascertain in the first place the exact species of flens to be found upon our rats. The opportunity
afforded by the receipt of rats for the Enthnlugicu] and bacteriological examinations already described was
accordingly made use of to =ecure specimens of feas upon them. It wsually happencd that the carcares
of the rats were brought to us wrapped up in paper parcels. To facilitate collection of the fleas, as wall
as o precautionary mensure of |]:IMI-EEI.iﬂII against possible danger from them, it was made a rule to pour a
little chloroform throogh a amall hole in the paper before the parcel waz opened. This sufficed to stupefy
or kill the fleas, which were then picked up from the paper or obtained from the fur by searching with
the aid of a fine-toothed comb. This process was earried out during the height of the epidemic wntil about
100 specimens were colleeted ; this number being deemed adiquate to afford a reliable representation of
the species prezent. The fleas obtained were :'mmm]inlel:r placed in Xylol and afterwards mounted in
Canads balsam for microscopical examination. In classifving the speeiea T have been mainly guided
by Mr. Carl Baker's descriptive list (Canadian Entomologist, V. 27), but sceess was also had to
Taschenberg's “ Die Flohe,” to Keumann's “ Traité des Maladies Parasitaires,” and to other works of a
pimilar character. 1 have also to gratefully acknowledge assistance afforded to me by Professor W. A.
Haswell, F.R 8., Bydney University, and by Mr. W. G. Rainbow, F.L.5,, Entomaologist to the Australian
Museum, Sydney, who were geod enough to examine my specimens and check my determination of
Bpecies.

275, The initial position of affairs, so far as one could gather it from available documents, was that
one might expect to find on the rats two npecien of Neas— Vigphlopeylfa musenli and Prler foscinfus—and
there was a svggestion that ab least one other specics—Puler serraticeps—might alse be found upon
them. Actual examination of the epecimens colleeted as above deseribed showed, however, that no less tr:n.
four species were représenied.  In accordance with ihe statements of European and American observers
two ﬂﬁhﬂ species were Typhlopeylla musculi ond Puler fusciafus. In confirmation of our previous

repork
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report the third species was Pulex serraficeps.  But the fourth species was one not hitherto mentioned
as oecurring on ordinary rats, A phninﬁ'm]:h of this flea (as well as of the other species found) is Fl'ran
in the plates herewith.  After Jong and minute examination I concluded the floa wis Puler pallidus,
or ¢lse was an undescribed very close ally of that species. In this conclusion Mr. Hainbow
agrees, as also does Professor Haswell, althongh the latter points out some minor differences from
Mr. Baker's deseription of the type. 1 have, therefore, felt justified in referring to the flea ns Puler
sallidus, at all events provisionally and for the purposes of this report. Mr. Baker stales that Paler pallidus
i!:m beon found on !'l.!'lr.t alfiipes (the Abyssinian white.footed rat) in the island of Socotra, and upon
Herpesfes ichmewmon { Pharoah’s rat) in Fgypt, so that its being found here upon a species of rats would be
consonant with its already known habits. It ia moro particularly interesting in being a very near relative
of the flea of man— Pulex ivritars—from which it differs in general sizo and colour it is true, buk
otherwise only in detaila such as the comparative lengths of the farsal joints, number of jﬂintl in ]..l;q!l
palpi, and eonformation of male generative organs, g :

276, The epecies referred to, and heneseforward in this repark called Puler pallidis, not only ceeurred
on the rais, but was by far the most abundent species present. OF the 100 specimens eollected and
examined as above-meniioned, 10 were identified as Puler fosciafus, 8 as Typhlopsylla mueenli, 1 an Pulex
gecraticeps, and no less than Bl as Pulee pallidus. The overwhelming percestage of the last-named
species removes its oceurrenco from the u]p]mﬂ of aeeident ; ithare ecan be no question that at the time ihe
observations were wade it was the prevailing species of flea infesting the rats.

277, Inander todetermine whether this oceurrence of Puler pallidus was a purely local circumstance,
or applied aleo to other parts of Australasia, I addressed a request for specimens to nﬂf:ial confreres in the
other States of the Commonwealth and New Zealand. I lave here to thank Dr. Burnett Ham, of
"Quecensland ; Dr. Astley Gresswell, of Victorin; De. T. Borthwick, of South Anstralia ; D, Blackburne,
of West Ausiralia; and De. Mazon, of New Pealand, for their generous efforts in Fespones, 1 .Ppﬂi'd
hercto a tabular statement of the species found amongst the specimens so kindly forwarded, exeept as
regards those from Vietoria which areived in too mummified a condition for accurate observation.

way of completion I have inserted the fizures for Sydney, and thoxe for tho fleas forwarded from
Newenstle in this State by my eolleague, the Medieal Officer of Health of the district, Dr. Robert Dick.

Tagre XXVIIL—Bhowing Numbers and Species of Fleas obtained from different parls of Australasia.
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278. It will be seen from the table that Pules pailidus was found amongst the specimens from every
place except New Zealand. The fact of its presence in Brisbane, Newecastle, Sydney, mlaidu, and Perth,
Justiliea the inference of ile general distribution along the cast, south, and west coasts of Australia, for it
13 probably to be found alse in Melbourne. As no response was made to my letter to Tu:mu.uj:.,i have
no data with respect to that island,

270. Pulex fuscialus comes next in point of numbers, but was found in thres only of the places
- mentioned, ;

280 Specimens of Typhlopeylla muscnli were nearly as numerous a8 Puler fisciafus, and were more
generally distributed, being actually present in all but one, and probably to e found in all the places
mentioned. i

281, Least numercus were specimens of Pules servaticepe, which were found onl .a.n:m:gﬂ: those
collected at Sydney and Brisbane, It may be mentioned, however, that some of the dried fleas forwarded
from Meclbourne appeared to belong to this specics. ,

252, 1t will be scen from thewe observations that the ordinary fleas of rats — Typhlopsylia museuli and
Puler faseintus—noted by European and American authoritics, are well represented upon the rats in this
part of the world; that another species, here called Palee ]Puff;'.n‘m, and not noted by the aothorities
- mentioned, is even more eommon upon the rats of the Australian continent, and that Pulee serraliceps is
to be found wpon our rats in some instances. Whether or not the number of the latter is so small as 1o
be validly attributable to aecident may be left 2n open question. It is at least certain that Typhlopeylla
mvaenli and Pulex fasciatus are not the only species of fleas to be found upon rats; consequently
_inferences based upon observation of them alone cannot be accepted as valid evidenee in refutation of
Simond's suggeation. :
2xk By way of corellary Lo the examinalion of leas from rate a similar collection was made of fleas
from man. OF 0L specimens thes obinined, 85 were Paler frsitans and 16 were Puler serraliceps, 1t
may here be added that a single flea obtained from a wallaby during the prevalence of plague at the
Zoological Giardens was a Pulex servaticeps, and that numerons specimens obtained from tlogs and eats
all bﬂ?ungml to this species.

23k As regands the capability of attacking human beings, wo have but few observations to report. It
happened that whereas during the prevalence of plague, we had wo particular difficulty in'collectin
the 100 specimens wentioned above, yet since the disappearance of the epizodtic the rats examing
; E Sdg e 0 G hare
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have been remarkably free from floas. Our frequent searches for specimens have been most usually
fruitless, It was only now and then that we came across itwo or three fleas on some particular
rat, Theee rare specimens were either Typhlopeylls musenli, Pulex fasciatne, or Pulex pallidus.
Our obeervations upon their ability to lite us were made during this pericd of searcity, =0 that wo
were not able to make extensive trials, Ounr experience as far as it has pone is in accord with
the statement that Typhlopeyila musculi will not bite man, but we have been bitten by all ihreo
pulices. A specimen of Fulex fasciafus which bit one of my assislants was afterwards seen by
p]lemmnp'rm:l examination to have its slomach full of fresh (bright red) blosd. In some trials with
apacimom of pallidus immediately after they were taken from rats the parasites refused to bite, but a
ea of this speciea bit me mdi_l:r mmugh after being kept withont fumriu a glugs phial for about fonr
hours, The sensation of the bite, the uulmcqfubht wheal, and the prescnce of bright red blood in the
gtomach furnished comvincing evidence of the parasite’s attack wpon we. This expirience wos
r.ul‘;:ﬂnantl_! repeated upon other persons with like result. As to Puler serraficeps, authoritics are
agroad that it will bite man, and this is also vouched for by common experience of fleas from doge and eats.

Tt will be scen that although we cannot elaim to be in a position to make any general stalement
with respect to the proclivitics of the various fleas, the few trials wo have made show clearly enough that
of the four apecies found by us upon rats, thﬂ‘f—rfﬂfrx}mmiinﬁ, Fuler fazeiafus, and Puler sereaticeps—
goucﬂ the ability to bile human beings. The fact that they could do #0 as a matter of laboratory

beervation docs not necessarily imply that they would also attack men under more ratural conditions ;
but this does not seem to be an unlikely event, especially if the circumstances be such as to deprive the
fleas of ready arcess to their necustomed pabulum, as must be considered to happen at times in the course
of an epizodtic of plague. Upon more than one oceasion the officers of this Department in charge of
eleansing gangs have reported that the men bave heen invaded by hordes of fleas when dealing with
places at which rats had recently died in large numbers. On two oceasions wo had the opportunity of
verifying the fact that men had been abundantly bitten by Heas, but we did not succeed in obtaining
gpecimens from the men nor from the piaces concerned. enee we cannob pronounce as to the species
of fleas responsible, * In view of the fact that Puler pallidus was the only species oceurring abundantly
on the rats it natarally falis under suspicion ; but there is no certainty that the invading fleas came from
the rate, for it is to be remembered that Puler ferifans sometimes swarms about babitations. 16 might
be expected that if sueh fleas came from the rats and could carey plague bacilli with them, the fact would
be indicated by some incidence of the disease upon members of the eleansing gangs, 1t actually happencd
that six of theso men, a8 well as twa rat-catchers associaied with them, in all eight persons, beenme infected
with plague. Consequently, although we cannot definitely assert that the fleas commonly infesting rats
will of their own aceord atiack man, there are no data within our knowledge opposed to this eventuality,

The foregoing statements suffice to show that one species of flea—Pulrr serraticeps—eshibits
considerable eatholicity in the matter of a host. Mz, Baker mentions various animals upon which it has
been found (loe. cit., Ip 164), and we have here taken it from ecats, dogs, raie, humon beings, and a
wallaby. In view of the fact that it occurs on both rats and man, it would not be vnreazonable to infer
that to it, if to any flea, might be attached the suspicion of disseminating plague in accordance with
Simond's theory. In this connection it is interesting fo note that in Simond's successful transference
experiment the fleas concerned are said to have been obtained from a cat. Presumably they or some of
them were serraticeps, However, two experiments after Simond's plan made in this laboratory with the
abject of ascertaining if this particular epecies could act as a earrier of plaguc from rat to rat yielded
negative results.

In the three instances in which plague bacilli were found by us in fleas from plague-stricken rats
the specics of flea concerned was alwaye Puler pallidvs. We are not in a position to state whether or
not tJE:chmilli occur in other species of fleas, since we made no systematic observations to determine thia
point. The circumstance that they were found in paliidus, combined with the fact that this species was so
abundantly present upon the rats during the epizoitic, brings this flea also under suspicion as a possible
transmitter of plague. Although, as already stated, it was ascertained to bite man when hungry, no
representatives of the species were found amongst the carefully-searched collection of fleas from human
beings. This collection was indeed made after the disappearance of plague from this city—at a period
when the rats themselves were almost entirely free from fleas, and so is scarcely adequate to conclusively
determine the occurrence or non-oceurrence of pallidus on man in relation to the question under review.
We have been unable to perform any transmission experiments with Puler pallidus.  As already stated,
the supply of them unexpectedly ran short just at the time when the pressure of work occasioned by the
epidemic began to relax sufficiently to enable us to undertake experimental researches. Under the

reumstances this flea remains for us merely an object of suspicion to be further investigated if the
oppertunity prosents ilself.

With respect to the two remaining species— Typhlopaylla susculi and Puler farciafus—1hore in
nothing to add to what has been said above. For the reason already given, we have not been able to
collect them in suflicient numbers for experiment.

The two experiments with Pulex serraticeps mentioned above, as well as the two othérs recorded
in the previous report {1900, p. 57), all failed to secure the transmission of plague from infected to
healthy rats by means of living fleas. The method we adopted was as follows:—A rat was placed in
pach of two small wire coges, which were in turn enclosed, with about 4 inches of space between them,
within a galvanized iron box. One of the two rats was inoculated subentaneously with bacilli pestis,
and in the course of a day or so, when the animal became sick, a number of fleas was placed npon it
Always the inoculated rat died in the usual time, presented the usual post-morfem appearances, and
was proved to have died of plague by the usual bacteriological procedures. But always also the
companion uninoculated rat remained free from plague.  In two instances this survival was shown not
to be due to immunity since the rats concerned subsequently succumbed to inoculation with bacilli
pestis. In the other two instances the companion rats died in one and three days after their respective
moeulated associates, but their deaths were not due o plagne. The posf-meriem appearnnees wers
not those of plague, nor were bacilli pestis seen in smear preparations or obtained in cultures from
the blood and viscers. In one of them the blood was teeming with Trypanssoma, but beyond this there

were no definite indications of the eause of death in cither case. It has been our experience that the
Hi0—k particular
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actieular species of rab (Mus decumanus) made use of does not generally surrive long in eaptivity.
E‘hu:, although two of the rats died in a suggestive manner, it could not be ascertained that they died
rom plagus.

200. The method just deseribed was initially adopted as approximating to that by which Simond
obtained suceess; buta close serutiny of details reveals it as one very apt to nscarry. For example, in the
two alrerimunta more reeeutly performed, the inoculated rats receive TH*F'J‘“}WIF ten and siz specimens
of Puler serraticeps obtained from a dog. These fleas promptly disappeared in the fur of the rats, and
there our cognisance of them ended. For afier death the carcase of the first rat furnished no floas, and
that of the second gave us two specimens of Pules fosciotus. Both carcases had been left untouched for
twenty-four hours after death. The carcases of the companion rats being duly scarched immediately
wfter their deaths in twenty-four hours and threo days respectively after their inoculated associates,

wlded, the one a single specimen of Puler rerraticeps, and the other, no fleas at all. In the CAZ0S Wa
d three specimens of Pulew pallidus. After the experiment then we collected & fleas, 2 fascialus,
1 serratierps, and 2 pallidus—none of which harboured bacilli peatie; for smear preparations and cultures
from them were all negative. [t may be that the single serraficeps wan ona of the sixteen p‘m_luullj'
placed on the inoculated rats, but this is not eertain, and in any case the fate of the other fifteen is nok
accounted for. It is evident that the method afforded no guarantee that the fleas used nﬂun]lr‘mml
from rat to rat. Some further observations were made by a more hopeful process, kindly sugge to
me by Dr. J. 8. C. Elkington as having been successfully applied in India by himself and El:un Liston,
LMS. In this the fleas were retained in test tubes, covered with muslin or ehiffon, through which th
could bite but not escape. On three occasions fleas wero allowed in this way to bite Eninlbﬂjﬁ. i
after inoculation with plague cultures, and, subsequently, to bite other healthy guinea-pigs, three
inoculated gninea.pigs Jiml in tho usual time, and presented the usual posi-morfem lpﬁ-ﬁll‘l-‘l!ﬂﬂl:ﬂ plague,
their viscera yielding bacilli pestis in abundanee. The five associnte fuinﬂ-p'gn also died in L
warving from two to eight days after being bitten by the fleas, but it could not be demonstrated that their
ileaths were due to plague.  In only one instanee were the poel-morfem nﬁ'pemm}au suggestive of thia
disease, and from this ecase a baeillus was isolated, which had, at first sight, considerable resemblance to
bacillirs pesfiz, but by subsequent investigation was PNTEﬂ not to be that micro-organism. In three of
the other animals micrococei only were isolated, and in the remaining one the smear preparations and
cultures were all negative. Tt has to be noted that cultures of bleod, taken from the inoeulated animals
at the time they were bitten by the fleas, yielded bacilli pestis in only one of the three, 8o that there was
room for failure in the other two cases. The significant fact of the deaih of these five animala is not, to
my mind, adequately acconnted for by the results obiained, and I purpose entering in the near future
upon some further experiments with this method. In the meantime, I infer that, although the results
lJEI‘li:I‘IEd by us with respeet to the experimental transmission of plague by fleas have aa yet been negative,
they are properly to be regarded only ax ineonclusive,

201, Making due allowance for the considerations just presented it will be apparent that whilst the
ohaervations made in this laboratory do not furnish convineing limﬂf of the parlicipation of a flea in tho
dissemination of plague, they are nevertheless all consistent with that hypothesis,. We have found that
rata comine umder our notice during the !:rev:.]t-n-{- of 'p‘.a_g'ua harboured more fleas than did those
examined after the subsidence of the epizoitic, The fleas collected from them represented four species,
of which one— Puler serraticepe—is known to attack man, whilst two others—Pules pallidus and Pulex
Sagciatus—have been ascertained to be eapable of doing so. Specimens of one of these species— Pulex
pallidus—bave been these times found to harbour plague bacilli, which produced plague in animals, into
which they were inoculated, and were, therefore, virnlent. We liave also (v. He 0 19040, p. 56) found
plague bacilli in a phlyetenule, such as has been said to be prodnced by the bites of infeeted fleas.
Against thess various items of positive evidence we have opposed only the results of the transmission
experiments which we may not yet consider of final import.

202, It may here be mentionod that the rats were found to be richly infested with buga. Theso
wore in various stages of development, but m:nEnmli.relj' few of them were adults. Reference to the
muthorities of the Ausiralian Museum elicited the information that the species was Cimer feclfiaris.
These parasites continued to occur on the rats after the subsidence of the a‘rhoﬁﬁu, and are now
apparently as numefous as ever. No experimental observations have yet been made with them.

208, A preliminary objection to the hypothesis that plague might be conveyed
to man by fleas which had previously bitten rats infected with the disease, has been
raised by Nuttall, and by Galli-Valerio; it is, that * rat-fleas™ do not bite man.
The species of fleas thus referred to by those writers were Typhlopsylla museuli and
P. fasciatus ; and these appear to be the species which most commonly infest rats,
in some parts of Elli‘ﬂ}]'ﬁ", at all events. The observations now recorded by Dr,
Tidswell expose the erudity of this criticism. In the first place, as to the species of
fleas which infest rats, he found that, although he was able to collect both
Typhlopsylla musculi and P. fasciatus (Baker), another species, namely, P. pallidus,
was far commoner on the rats of the Australian coast-line. Here, it may be noted,
that Dr. Tidswell first indicated P, pallidus as a species commonly infesting rats, an
observation which was found to hold good of the rats at Bombay after he had
communicated it to correspondents in that city. But, further, the concluding
sentence of the abstract paper by MM. Raymond and Gauthier, which is inserted in
translation helow, furnishes some reason for supposing that the same species might
he found on rats in some parts of Europe. And then, secondly, as regards the
capacity of the species collected to bite man, Dr. Tidswell tells us that both P.
peailidag and P, fasciafus have done so repeatedly at his hands ; it further appears

that
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that the condition which determined them to bite man was nothing more recondite
than hunger. MM, Raymond and Gauthier also found that P. fuseintus and P.
pallidus would bite man. It must, therefore, be considered that the preliminary
objection raised by Nuttall, and by Galli-Valerio, has been met ; © rat-fleas” —to
use the loose phrase employed by those writers for the last time—will bite man. It
is probable that P. pallidus and P. fasciafws do not infest man, and it may be
conceded that they do not very eagerly feed on him; the rat, no doubt, is their
host of election, although it is l'ju,in that they have no repugnance to man. And it
:Epﬂnl‘ﬂ to me that the phenomena of epidemic plague, as observed at Sydney, require

at the intermediary between rat and man should be more usually restrained from
acting as such, than encouraged by its inslinets to do so.  IHowever that may be (for
the reader will doubtless reflect that there are other conditions which may act in the
same direction of restraint, though by other means) we have here one possible
reason why the vicinity of plague-rats is more often harmless to man than it is a
cause of plague in him,

204. A further objection has been also raised by Nutfall ; it was based on
the rapidity with which the bacilli of several diseases, among which plague was not
ineluded, lost their virulence after entering the stomach of the flea; this was the
result of a long series of experiments performed by him, in which he caused fleas to
bite animals previously infected with anthrax, chicken-cholera, and some other
diseases. IHis argument, it will be observed, was from analogy ; it now scems to
have been met T]Jr direct observation. In the first place, MM. Raymond and
Gauthier, working at Marseilles, performed many experiments in the transmission
Dl'jllﬂguc from animal to animal, by means of fleas, during the latter hall of 1902,
and, in December of that year, published the following note, w hich, on account of
its great interest, I take the liberty of translating below :—

“ We have ugdertaken some researches with a view to test Simond's theory of the shore {aken by
the parasites of the rat in the spread of plague.

“In five experiments we have aumnﬁ:d in transmitting the plague-repticemia of an inooulated
animal to a healthy animal by placing on the former fleas gathered on shore or ship-rats, and by afterwards
pxposing the 1IB:I.]|.I'|_T animal to the bites of the inaeets wlhich had been thus infecred,

* (n the other hand, we did not succeed in effecting a similar transmission by means of the little
acari which rats very often carry, nor lgothl: simple cohabitation of healthy with infected animals.

“We then enquired whether the rat-flea would bite man: 14 inscets out of 16 bit at once when
they were placed on the human skin after having been kept fasting for twenty-four hours. A few fleas
survived for many weeks, having been fed exclusively on man.

* Among the rai-fleas which bit man we were able to examine and determine 8; of these 7 wers

P, fusciatus, the kind most commonly found on rats, while the eighth was a kind of flea which had no
comb, very like I, irrifans, but smaller and paler.”*®

At a later date the authors published their paper in exfeuso.t TFrom the
latter it ap%enrs that they placed an infected rat in one compartment of a wire cage,
and sutgplm fleas, collected from ship and from shore rats, to it shortly before its death.
They then introduced a clean rat into the other compartment, which was separated
from the first by an interval protected by a double grating, which was fine enomngh
to prevent the passage of an}'tI::liug slightly larger than a flea, the interval between
the two gratings having been about 2 em. The whole was enclosed in a ventilated
rlass vessel, specially constructed so as to allow of access to the interior at the same
time that the H‘:;s were securely confined to it. It has been shown, again and again,
that plague is not communicated from animal to animal when the healthy are put
into eages which contain the body of a rat dead of plague, or when the healthy are
placed in eages in which plague-rats have died, so that it may be taken that unless
the disease was conveyed by the fleas, the Lealthy rats would have remained
uninfected ; but althongh, in addition, the compartments were so separated t_ha.la the
clean rat could not have reached the body of its previously-deceased companion, the
result of these experiments was, it will be noticed, inferential as regards the mode
in which the clean rat received its infection. This objection, whiel had been raised
against the successful, though meagre, experiments devised and reported originally
by Simond, which were arranged somewhat similarly, has been obviated in the I:}ethml
followed by Dr. J. 8. C. Elkingbon. at Bombay,! working under Haffkine in the

Plague Research Laboratory. The infected and the clean animals were never wiﬂlliu
reach

* Comptes Rendues de In Soeiété de Biologle, 11v, p. 1,487, Docember, 1002
4 Reviee o Hygidne, 2xv, p, 426, May, 1903
1 Awstralusion Medical (azerte, xxin, p. 348,
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reach of each other. All communication between them, both direct and indirect,
was prevented, except that which was the subject of investigation. The fleas were
under control, and were placed, first on the infected, then on the elean animal.
The clean animals are reported to have died of plague, which can only have been
communicated to them by the fleas.

205. We have now reached the end of this study of epidemie plague. The
conclusions to which it points differ fundamentally from those which are supported
in the most recent writings on the actiology of this disease. No attempt has been
made to explain the diserepancies thus brought to light. I have deseribed what we
have seen. It is possible that different circumstances, obfaining in other parts of
the world, may account for them in some minor respeets ; such are the comparative
magnitude of epidemics, and their longer continuance elsewhere often witnessed.
But as regards more general and (actiologically) more important features, it is difficult
to show that they have been modified by cireumstances; unless, indeed, the larger
proportion of persons dying at home (who, therefore, had baecilli in the peripheral
circulation while they were still exposed to the bites of parasites) may have lmnf sOMe
influence. On the other hand, the opportunity of making aceurate epidemiological
observations has often been denied elsewhere by the character and density of the
populations among which epidemics have, for the most part, hitherto oceurred. For
this reason I am inclined to lay stress on our records; and when, after expericnce of
two separate outbreaks, I am able to say that, with us, the disease was in no de
assisted to assume the epidemie form by direet or indireet communication with the
sick, and that place-infection, in the Indian sense, did not exist, it becomes probable
that the leading part invariably assizned to these factors by writers who have either
worked under the unfavourable conditions adverted to, or who have had no practical
experience with epidemic plague, as the case may be, requires revision.

200. As for ourselves, we were manifestly compelled to search elsewhere for
a competent cause of the epidemies we had witnessed. We first looked for a source
of the infection ; we were able to find it, and even to surmise its presence, only in
the bodics of discased rats. We then examined into the distribution of cases in
relation to the distribution of plague-rats, and we found that there was a singularly
close correspondence between the two, both in time and in place.  We noticed, again
and again, the establishment of new centres of infection at distant and widely
separated ]lmints, to which fodder had been transported from a line of wharves already
known to be infested with plague-rats; and we remarked precedence of the disease
in rats over its occurrence in man at those localised eentres. But we also observed
that on attempting to ascertain a more direet and closer connection between
individual eases of plague and presence of plague-rats on the premises which yielded
them, we suececded only rather more often than we failed ; although we learned at
the same time that the considerable proportion of failures was merely incidental, in
all probability, t6 the search conditions.

« 297. Nevertheless we met with many individual eases which seemed to throw
great doubt on the efficiency of plagne-rats as the cause of epidemie plague. We
perceived that althongh neighbourhood of the latter seemed to he necessary to
infection of man, contact with them was certainly not necessary; and, which is even
more striking, we learned on irrefragible evidence that presence of plague-rats in a
building was very often not accompanied by plague in any of the persons who
inhabited it. Further, we found that when the presence of plague (or of dead) rats
was accompanied by plague in man, by far the most commonly one person alone out
of several composing the household was attacked. On the other hand, we often
saw several cases arise at the same time among parties of people between whom the
sole bond was daily resort to the same places of employment ; and while those places
of employment were ascertained to have harboured plague-rats, or at all events rats
which had died of some epizodtic disease at a time when plague was known to be
prevalent among their congencrs in the immediate nuigﬁbnurhuud, it was also
ascertained that the infected individuals among those who composed the several
groups had, each of them, their dwellings in different houses, situated in widely
separated neighbourhoods: which dwellings and neighbourhoods furnished no
evidenee of presence of the infcetion.

208. These observations, correct as they liad been shown to be by repetition,
were puzzling in as far as apparent absence of the only recognisable source of the
infection did not betoken safety from plague, and in as far as its ascertained presence

- was
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was far from being invariably, or even commonly, attended with plague. In this
doubt the pathology of the disease eame to be reconsidered, in hope that it might
furnish some hint pointing to a rational explanation of these apparent eontradietions.
We recognised the obvious possibility, Ilitlir: likely to be detected by common
observation if it were realised, that food might be soiled by passing plague-rats,
arrived, perhaps, from premises which they infested, at premises which showed no
signs of infestation, but yet yielded cases of plague in man. But this hypothesis it
was necessary to dismiss, because there is practically no pathological evidenee that
man is infected by feeding. If he can be thus infected, it is certain that he is so
very rarely indeed; and in that way epidemic plague cammot be explained.
On the other hand, the put]mli:gi{rﬂ evidence that man is wusually infected
by inoculation is abundant, uniform, and direct. We considered, then,
whether man might commonly become infected by casnal contact with virus
deposited by plague-rats; for we know that it ean be thus deposited, and is
likely to be dmlr?ud in situations where it may afterwards come into contact
with his skin. = Thereupon we reflected that a funetion of the epithelium is
to prevent the entrance of infections to the body by way of the skin, and perceived
that if this mode is to take effect it can do so only when deposited infection is
brought into apposition with a broken epithelium. This, it may be assumed, some-
times has happened; but what is being sought is not an exceptional mode of
infection, but one which takes effect so commonly that it may le aceepted as a
cause of epidemic plazue. When, therefore, the very shoit time is remembered
during which such small wounds remain open as alone are in question (because the
finding of wounds which might have served as points of entry for the virus in cases
of bubonic plague was, in our experience, quite unusual) ; when the comparatively
short, though muech longer time, {]Im'ing whiel the virus survives in potentially active
form, even under the carefully guarded conditions of a laboratory experiment is
considered—a time which probably must be abridged under the conditions of daily
life; and when it is noticed how small must be the parts of the ground-surfaces,
&e., which can be thus infected, and, consequently, how great are the chances
against the minute wound being brought into contact with them within the requisite
times, it becomes apparent that the casual inoculation of man in that way is very
unlikely to lmp]l)fn often enough to account for epidemics of plague. It is evident
that the means by which he is inoculated must operate more directly and certainly
than that. The riddle being still unread, we turned again to our epidemiological
notes, and re-cxamined them. We found, without any difficulty, at least twelve out
of the 139 cases in which inoculation could not have resulted from casual contact
with deposited infection. They showed that in all probability it must have been
effccted by some agent, to which neither an unbroken epithelium nor protective
clothes offered any important obstacle. But obstacles to chanee inoculation both of
them certainly are. {\"c were unavoidably compelled, therefore, to contemplate an
agent of inoculation possessed of means of evading or of overcoming them.  In order
to evade protective clothes this agent must be endowed with locomotive powers,
and it must be capable of penetrating the epithelium without eausing either
noticeable pain or a visible wound. It is perecived, of course, that the flea best
answers to these requirements.

999, As soon as this has been recognised, it also appears that the original
hypothesis of the flea, taken in conjunection with recent observations on the habits
of this inseet, is exactly what is required to reconcile the apparent contradictions
described above ; to explain, not merely the erratic incidence of plague, but also the
absence of any great probability of the infection being received by man from plague-
rats when they are present on inhabited or frequented premises. For we know
that the flea Which most commonly infests the human race is of one species,
while the fleas which infest other sorts of animals are different from it and (as
regards several species) from each other; whenee it seems evident, a prior, that
species so usually associated with this or that sort of animal as to be found with
eertainty upon it when they are searched for, probably have a predilection for their
r:uulinr lLosts. On putting this probability to the test of experience, it 1s found to

so far well-founded that the species of fleas which infest rats seem, on the one
hand, not to infest man, but, on the other, to have no repugnance to him.
They will feed freely upon his blood if they be hungry. Hence it is plain that there
are at least two chances against man’s being bitten by any of the species which

infest rats. One is that fleas which have left a plague-rat may never come witl;in
reach
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reach of man though on the same premises with him; the other is that, if they
reach him, they may do so at a time when they are not so urged by hunger as to
bite an unaceustomed host.  These chances amply suffice to account for the frequeney
with which all the persons who inhabit premises which are known to have been
visited by plague-rats escape, as well as for the ruritar with which more than one
person is attacked among a household which consists of many, all of whom are
susceptible, and all of whom appear—hut only appear—to have been equally exposed
to danger,

300. Thus, I have been led to conclude that Simond’s hypothesis of the flea
best explains the phenomena of epidemic plague as seen at Sydney ; not, be it noted,
by comsiderations based on his original assertion that plague could be communicated
from animal to animal by fleas, but ¢ posteriori—that is to say, by observation of the
field-facts, as they may be called, and by inference from the records made day by
day after they had been collated and duly weighed. And here T would point out a
matter which has been overlooked by those who have unreservedly aceepted the
hypothesis of the flea before it had been sufficiently tested either in the field or in
the laboratory. Tt is that, after it had been shown that plague could be transmitted
by these parasites, the proof that epidemic plague was thus eaused wonld still
remain to be sought, and could be furnished only by an epidemiological study of
the field-facts. It is towards this that I am now able, I submit, to offer a
contribution.  All that is required to support the conclusion drawn is the
laboratory proof that this mode of diffusion of the infection is possible. And this,
also, seems now to have been given, not merely by MM. Raymond and Gauthier at
Marseilles, but also by Dr. Elkington at Bombay, whose ohservations are confirma-
tory of Bimond's original experiments made in India as much as five years '
There are points which still remain to be elucidated. Tor instance, the facts, as
they appear to me, seem to require that the flea should be able still to com-
municate the virus many hours, and even some days, after it has received it:; but,
however that may be, this and other such details can be investigated only in the
laboratory, and ean be determined only by divect experiment. In the meantime I
venture to express a hope that the field of epidemie plague, which has hitherto been
given over almost entirely to the bacteriologist, and to those who have relied on
inferences drawn from his carefully-guarded experiments, may soon begin to be
lahoured by the professed epidemiologist, whose peculiar function it is to discover
and exhibit the phenomena of communicable diseascs as they are manifested under
the variable conditions of daily life.

J. ASIHBURTON THOMPSON.

APPENDIX,
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o A

THIRD OUTBREAK OF PLAGUE AT SYDNEY,
1903.

BY

J. ASHBURTON THOMPSON, M.D., D.P.I., President,
Chigf” Medical Officer of the Govérnment,

Tth December, 1904.

ATTACK occurred in the last case of the preceding outbreak on 12th June, 1902 ; the
last plague-rat was taken on 14th July, 1902, The outbreak now to be described
began in an epizoitic of plague of which the first evidence was got on 12th May,
1903, and the last on 15th August, 1903. It consisted in occeurrence of a ease
of plague in man, in which the date of attack was 17th June, and of one other in
which the date of attack was 2nd July; both of these persons recovered. But it is
necessary to review the plague-free period which preceded this thied outbreak, as
well as a part of the plague-free period which followed it; and therefore the account
relates to the year and a balf which lay between 15th July, 1902, and 31st
December, 1903.

2. For descriptive purposes the term just defined may be divided conveniently
into three periods, namely () from 15th July, 1902, to 30th April, 1903, being the
preliminary plague-free period ; (#) from 1st May, 1903, to 15th August, 1903, being
the epizodtic period;* and (¢) from 16th August to 31st December, 1903, comprising
a large part of the ensuing plague-free period.

8. During the first period the agencies throngh which watch waskept on the
state of the rat-tribe were a stafl of rat-catchers attached to this Department, and a
similar staff employed by the Loeal Authority under the Public Health Act for the
City of Sydney ; the former was under direction of the headquarters staff, the latter
under that of Dr. W. G. Armstrong, M.B., D.P.H., Senior Medical Officer of Health
for the metropolitan district and titular City Health Officer (see Sydney Corporation
Consolidation Act of 1902, sec. 59). These rat-staffs continued to work as they had
done for long before ; that is to say, the Departmental rat-staff attended to that part
of the wharf-line which extends from Pyrmont to the eastern head of Woolloo-
mooloo Bay and to the buildings on, or immediately adjacent to, it (see Diagram) ;
it also did some oceasional work in suburbs outside the City proper. The City rat-
staff attended to the whole of the City proper, except the wharf-line, &e. Both used
the same methods. They employed traps exclusively, and that kind of open trap in
which the animal's neck is broken as soon as it takes the bait, this having been
considered to have proved the best form for continued use. Each man set about
three dozen traps at night. Members of the Departmental rat-staff attached the
addresses at which animals had been taken to each lot, and delivered the earcases
at the Miero-biological Laboratory between 9 and 10 o'clock a.m.; there they were
examined by a staff of experienced laboratory assistants under supervision of the
Principal Assistant Mcdimf Officer of the Government and Micro-biologist (Dr, Frank

Tidswell, M.B., D.P.H.), who was responsible for all bacteriological dutt:l'minatimfls
0

'T.I'rl.u-n-'l:llmh‘lb{ eleven days for simplification of the analysis, in view of the probability that the epizobtic had
begun some unascertainable number of days before the date of its discovery.
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of plague in earcases, as well as in all specimens from the human body (for methods
employed see Report, 1000, Appendices A and I, and Report, 1902, pars. 158 to
163). " From the beginning of 1903 the Departmental staff was directed to confine its
operations entirely to the wharf-line and adjacent buildings; and as it became
important to know not merely where rodents had been taken, but also that all the
wharves had been regularly visited, they were then instructed to make daily return of
all the wharves at which they had set traps, whether animals had been caught or not.

4. Under these conditions 25,664 rats were taken by the two rat-staffs
between 15th July and 81st December, 1902 ; 12,051, or an average of about 70 a
day, being all which had been taken by the Departmental staff, were examined in
the laboratory (see Report, 1902, par. 235). From 1st January to 30th April, 1903,
5,411 rodents were collected by the Departmental staff, of which 5,109 (or an average
of ahont 44 a day) were examined in the laboratory. So that during the whole of
the first term from the 15th July, 1902, to 30th April, 1903, 31,075 rodents were
taken, of which 17,160 were examined in the laboratory : and they had been taken
in neizhbourhoods selected in aceordance with the experience which had tanght that
recurrent plague would probably first betray itself in them. None of the 17,160
were infected with plague.  Additionally, a few had been handed in oceasionally by
the City staff, all of which were also healthy ; the Senior Medical Officer of Health
had reported that nothing to arouse suspicion had been observed in the inland parts
of the City which were more immediately under his notice; and on the whole it
appeared on 80th April, 1903, to be probable that Sydney had for eight months and
a half been really free from plague in its rats, as it certainly had been free from
plague in man.

5. Before passing on to speak of the rats colleeted during the second of the
three periods, other work which had been done, and which was still being steadily
continued, must be mentioned. In accordance with the general teaching of the two
earlier outbreaks (see Reports, 1900 and 1902, passim) attempts had been made from
a very darly date to eause Loeal Aunthorities under the Public Health Aet to render
warehouses and food-stores of all sorts, but especially produce stores (in which chadf,
hay, maize, lucerne, potatoes, and the like are kept) less aceessible to rats, and less
likely to harbour them, by oblizing owners to make good casual openings in walls
and doors, to defend permanent openings with wire-netting, and to substitute solid
concrete for wooden flooring in hasements. Within the City the Local Authoritg
had most earnestly and most persistently taken up this line of preventive work, an
had prosecuted it with much success ; and it had done so especially on the eastern
side of Darling Harbour, where not only is the produee trade chiefly carried on, but
where also the two preceding outbreaks had beyond reasonable doubt taken their local
origin. This neighbourhood fell under two authorities. The premises on the western
(or water) side of Sussex-street, were vested in the Harbour Trust; those on the
eastern side of that street were oceupied by various owners in the usual way: But
both of these parties were equally subjeet to the provisions of the Public Health
Act under administration within the City of the City Corporation. On the water-side
of this street, then, the work now referred to had been steadily prosecuted by the
Harbour Trust during the preceding two years, and many (but far from all) premises
had been put into satisfactory condition. As regards the eastern side of the street
and the rest of the City behind it, the Senior Medical Officer of Health had, in 1901,
formed the opinion that progress in this direction would be facilitated by :ﬁlmlﬂ
by-laws, and had presented a eode to the Loecal Authority for the City, which was
adopted by it, and which had come into force on 20th February in that year. Then,
in view of the dissemination of plague per seltwm which had so often heen observed—
a mode of diffusion in which the infection is conveyed with produce from the focus
to some distant store, where it is communicated to the loeal rats and may form
the starting-point of an independent sub-epidemic (see, for instance, Report 1902,
Paddington, Alexandria, &e., &e.), a Model Code of By-laws was framed by the
Board to empower Local Authorities to effeet similar improvements in municipalities
outside the City. All Local Authoritics in the Metropolitan District were invited
to adopt this Code, which is printed in Appendix B. ‘There also is shown the
proportion of them which voluntarily adopted it, and the number in respect of which
the Board ultimately had to exercise the powers of compulsion conferred upon it by
the Public Health Act of 1902, section 25. Within the City, then, and more
especially in that part of it which experience had shown to be most fraught with

danger
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danger in relation to plague, much preventive work of great importance had been
effected, and still was being effected when this third outbreak began, first by the
Local Authority for the City under advice of the Senior Medical Officer of Health,
and secondly by the Harbour Trust voluntarily working towards the same end with
advantage of the same advice. That end was the keeping of rats outside premises,
in accordance with the most important of the practical conelusions drawn from the
teaching of the first outhreak (Reports, 1900, p. 47, and 1902, par. 9).

6. Description of the second period, or that durirg which epizoitic plague
was a%in observed may now be entered upon; it is dated 1st May to 15th August.
On 8th May a firm of produce merchants trading at 153 Sussex-street (on the
western, or water, side), made a communication to this Department in consequence
of which rat-catchers were told off to wateh the premises. They sueceeded in
catching one rat on the night of the 8th, and another on the 10th; both were
healthy. On 12th May a further messaze was received, in response to which
Departmental Sanitary Inspector Lloyd was sent down; he collected three carcases,
of which one was putrid, one was healthy, and one (of a rat which had been killed
by a dog in his presence) was infected with plague, as revealed by the positive results
of the morphological and eultural tests applied to it by the Mierobiologist. Exit
of stock from the premises was at onee prevented, and a large gang of men was put
in to turn it over, On 13th May, this gang delivered two more carcases at the
laboratory, both of which were infected. 'The stock consisted of maize and chaff.
The bags in which the maize was contained were in good order, and were not further
interfered with ; but many of the chaff bags were broken, and it was thought prudent
to cause 650 of them to be sent to a garbage destructor, in which they and their
contents were destroved by five.  In the course of doing this two rats happened to be
seen to issue from one of the bags. The premises were part of a row of five houses all
similarly construeted, and all in free communieation with each other for rats.  Sussex-
street, at the part now referred to, ran along a low cliff, so that these and some other
buildings had but one storey visible from the street, but other two storeys below it
which could be entered at the wharf-level behind. OF the three floors of which the
building thus consisted, the lowest had been concreted by the Harbour Trust ; the
other two were of timber, not ceiled. The premises were clean and well-kept, although
very old, and presented little harbourage for rats except among the stock.

7. As soon as recurrence of infeetion among the rats had been thus discovered,
the strength of the Departmental and of the City rat-staffs was increased ; and the latter
was then directed to attach addresses to its takes, and to deliver all eareases at the
Microbiological Laboratory. The Board also determined that it was expedient again
to offer a capitation-payment of Gd. for each rat brought in by the general public,
and to this was added, for the first time, a capitation payment of 1d. for cach mouse.
No other limit could be set to the avea over which rats might be gathered by the
public than that of the metropolitan distriet; and it was considered that, as a rule,
no trustworthy statement as to the premises on which particular rats had been taken
could be got from them. A furnace was re-established at a convenient f:uint where
the officers in charge were chiefly employed in counting, paying for, and burning the
rats tendered fo them ; but they also had instructions to make such inquiry as was
possible, and to note any information of importance which came to their CATS. In
this way a few enterprising people who thought it worth their while to import

els of rats from a distance were checked, and occasionally an item of information
of more or less value was picked up; but, on the whole, payment of capitation money
must be regarded only as a means of securing the destruction of rats. This result
must be sharply distinguished from that attained by ageney of the organised and
carefully supervised rat-staffs, which latter are rather a means of getting intellizence
than of destruction. .

8. The general plan of action in relation to search, and to treatment of premises
on which infected rodents were discovered, was the following :—While 153 Sussex-
street and some adjacent buildings were being examined by Departmental officers
(operations which resulted within a few days in detection of infected rodents at Nos.
151, 139, and 129*, see Appendix A) a special gang of men, which included a plasterer,
was put at disposal of the Senior Medical Officer of Health by the Harbour Trust,
which, under his direction and that of the Trust’s Engineer, went systematically
through the Trust's property on the water-side of that street. A similar gang was

recrganised

* All odddl numbers in this strect lic o its water side,
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reorganised by the Local Authority for the City, which went through other pl‘ﬂ{le!‘-
ties in that immediate neichbourhood on the eastern side of the street, as well as
elsewhere within the City. The plasterer's business was to stop the rat-holes
which were very numerous in the old, thick, rubble-built walls of some premises.
In this way a great deal of work was rapidly done of a kind which experience had
shown to be of the greatest importance in checking epizoitic plague. It consisted
primarily in moving and re-stacking stocks of fodder and produce, examining them
for live or dead rats, cleansing where necessary, and stopping rat-holes permanently ;
sceondarily, in serving notices on the Harbour Trust and on other owners requiring
them to defend permanent openings with wire-netting, to répair casual openings, to
remove wood-flooring in basements, and to substitute concrete for it. When either
of the intelligence-staffs delivered a plague-rat at the laboratory the information, if
it concerned premises within the City, was communicated to the Senior Medical
Officer of Health, who at once entered the premises on which the animal had been
taken, and the premises on each side of them as well; he also concentrated his
intelligence-staff in the neighbourhood. If it concerned premises outside the City,
similar steps were taken by the Departmental staff, other Loeal Authorities havin
been rarvely in a position to take effective action with the necessary promptitude.
have no doubt that by these thorough measures—aided by the antumn and winter
seasons which, however, I do not sappose to have acted in any of those obscure
ways usually classed as “ meteorologieal "—spread of the epizodtic was interrupted,
delayed, and ultimately checked, and that development of an epidemic was pre-
vented; for at Sydney epidemic plague has always been directly dependent on
epizodtie plagne. There the rat has been the sole source of infection for man (Cf,
Reports 1900 and 1902 passim).

0. Now, as regards rodents taken during this second period, 1st May to 15th
Aungust, the two intelligence-staffs delivered at the laboratory 8,695 rats and 5,976
mice, all of which were there examined, OF the total 14,671 rodents (which were
examined at the rate, therefore, of just under 1,000 a week, or about 166 a day),
111 rats and 50 mice were ascertained to be infected with plague. The last plague-
rodent was brought in on 15th Angust. The Departmental staff had still confined
its attention to the wharf-line as defined in paragraph 3.

10. Then, as regards the third period, namely, from 16th August to 31st
December, 1903, the number of rodents collected by the two intelligence staffs was
8,485 rats and 4,904 mice, total 13,389, The deliveries were at the average rate of
about 111 a day; all were examined in the laboratory, and none were infected. The
Departmental stafl had continued to attend to the wharf-line. Thus, at the end of
1203 it once more appeared that Sydney was free from epizoitie plague, and that it
had been so for four months and a half.

11. The results achieved through the offer of ecapitation-money may be
briefly reviewed ; but as these consisted merely in destruction there is no object in
dividing the period, and the whole term from 30th June, 1903, when capitation-money
began to be paid to the end of the year may be dealt with at once. During that term
of six months 46,472 rats and 22 814 mice were paid for. The record showed that
the numbers delivered at the furnace varied very widely between a maximum of 666
and a minimum of 118 a day for rats, and between 322 and 28 a day for mice; but
if the gross returns for successive weekly periods were considered, it a
that these were nearly uniform. Thus the aceount yielded no evidence that this
slaughter (to which should be added the number collected by the intelligence-staffs
during the same six months, the whole furnishing a grand total of 88,829 rodents
destroyed) produced such an impression on the general horde as rendered collection
progressively more difficult ; and there was no ground for inferring that any material
impression had been thus made on the total rat-tribe. This result was in accordance
with the opinion I expressed at first (Report, 1900, p. 47, for instance) namely, that
extermination of rats on any large area was practically impossible ;* and perhaps no
more could be expected from such operations conducted in a district which carried
residences housing about 500,000 persons, as well as other buildings. It is fortunate,
therefore, that repeated experiences have shown that very strenuous efforts to
destroy rats need be made only on those premises, and in their immediate neighbour-
hood, to which the discovery of one or more plague-rats by intellizence-staffs has

- directed

* By the methods deseribal above.  Further sitempts to I!I:II.P]U}' Dir. Dlm:l.[' eocesbacillus lu.m:l'u!l"p ure hi.'n; made,
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divected attention; and, further, that during plague-free intervals the work of
intelligence-staffs may be concentrated on and confined to that neighbourhood which
local experience has shown to be the focus of danger for the eity to be defended, or
at least to be the loeality in which a fresh outbreak is most likely first to take place.

12. One other note may be made, which coneerns the difficulties which rat-
catching appears to present even to experienced men. The figures now to be
mentioned in illustration of this point, are to be regarded apart from those given
above, under which they have already been inecluded. During the eight months
between 1st May and the end of the year the Departmental intelligence-stafl’ paid
17,656 visits to wharves, piers, foreshores, &e., and to the open or bonded stores
and sheds immediately connected with them; but only 4,005 of those visits
were successful (or, resulted in captures), and the number of rodents taken was
only 10,579 (Cf. Report 1802, par. 114). The premises thus examined were
freely open to the appointed rat-catchers, yet their efforts were successful only in
about 25 per cent. of their attempts. It will not fail to be noticed that when the
object is to investigate a residential area, on which such efforts are impeded by the
not unnatural reluctance of householders to admit men who arve not personally
known to them to their premises at night, the thoroughness of the search actually
made, and consequently the value of any negative statement in which it may result,
remains doubtful. Nevertheless, experience has shown that such searches have a
ereater practical value than the facts strietly reviewed would seem to warrant,

13. Before bringing this statement to a conclusion attention may be directed
to the extremely small proportion borne by the number of rodents in which plague
was identified to the total rodents taken. Such a rate must be struck, of course,
with carcases in which plague was identified, on the rodents taken and submitted to
examination during that term (lthr:: second) which was defined by the first and last
findings of plague-infected rodents; and the total can comprise only the rodents
taken by the intellizence-staffs, because there is no evidence that the epizottic
extended at any time beyond the neighbourhoods in which they worked. Under
these limitations the gross percentage of plague-rodents identified was no more than
1:27 per cent. for rats, and 083 per cent. for mice; and the smallness of these
percentages is accentuated by the fact that of the total 161 plague-infected rodents,
no less than 78 were colleeted from one premises (a sccondary foeus; Gray's stables,
Waterloo, see par. 25 below). If this number be subtracted from the total, then it
appears that only 83 plague-rodents were identified in the whole of the infected district
which ineluded the original focus and all areas (except Waterloo) infected from it ; so
that the percentage of identified plague-rodents to the total taken by the intelligence-
staffs falls to "55 per cent. for rats, for miee to 58 per cent,, the gross percentage
having been *56 per cent.  But there are several considerations which show that such
comparisons, if they are made with a view to gauging the severity of an epizoitic, are
illusory. The most important of them has been mentioned already (Report, 1902,
par. 115) ; it is that the only methods practically available to rat-catchers tend to
ensure capture of healthy rats for the most part. Those alone are taken in traps (asa
rule) which are in good health, and which enter them in eourse of their active search
for food, or, if infected, have mot reached a stage of illness at which pathological
sizns have appeared. Hence the percentage of identified plague-rats thus caleulated
must always ]51: extremely small.  An additional reason ean be assigned for the low

ntage which our aceounts show; this attaches to the manner in which I think
it best to state the facts. A eonsiderable number of carcases have been delivered at
the laboratory in a state too putrid for useful bacteriologicul examination, but in
which there was every reason to think plague had been the cause of death; and
were these counted as plague-rats the percentage would be increased. But I do
not think the term “ plague-rat " should be applied to any earcase in which the
disease has not heen identified; and I do not think that the term * identified ™
should be employed unless the presence of B. pestis has been bacteriologically
demonstrated.

14. From all this it follows that percentages so struck are useful only in as
far as they show the practical difficulties there are in the way of eapturing plague-
rats, and of identifying the disease which has destroyed them (Cf. Report 1902,

r. 5, and elsewhere) ; a difficulty which, so far, has been generally overlooked,
and which, I think, has not been fully appreciated by all even of these who have
nubEt W A i attempted
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attempted to investigate rat-plague in a practieal way, but by methods insufficiently
systematised.  Until it shall have been clearly recognised, and the full weight allowed
to it with which it is invested by ascertained facts, the réle of the rat in relation to
epidemic plague will continue to be generally considered obscure.

15. Tt also follows that if it be desived to measure the extent to which an
epizodtic of plague has been fatal, the rate must be struck with plague-rats identified
at particular premises on the total rats infesting them. But here, again, difliculties
“-illl be met with which are quite insuperable. In the first place, the number of
the horde whiel infested the building never could be ascertained ; in the second,
eertainty that the plague-rats identified comprised all which had died of plague never
could be reached.  For, while in several instances which have been already recounted
(Report, 1902, pars. 78, 84, 106, 111, 145, 201, and par. 25 below) very considerable
numbers of careases have been found, the rule has been to find but few, even
on premises where it seemed certain the disease had had every opportunity of
spreading. This I have ascribed to death of many of the infected animals in
burrows, and to the eating of some carcases by other rats.® If it should be
suggested that the former might be dug out. it ean he replied that apart from
all considerations of time, &e., this often could not be done with safety to the
building, and even that cases have ocenrred in which all dead rats could not have
been uncovered exeept by destruction of the lower part of its walls. The practical
conclusion, therefore, is that which has alveady heen stated (Report 1902, par. 118) ;
intelligence-staffs can indicate the area over which an epizoitic has extended,
but not its severity, Consequently, the identification of plague in a single carcase
is a sufficient and an wurgent call for presence of the cleansing-stail on the
premises which yielded it, and for concentration of the intelligence-stail in their
neighbourhood. The ]Imrw:ut account shows clearly that action thus guided, and
promptly taken, may be successful in limiting and checking an epizobtic, and in
avoiding oceurence of a general epidemic.

16. From the foregoing statement we may proceed to investigate the localities
in which plague-rodents were detected. The total 161 were taken on 25 separate
premises Einr.z]uding the barque * Alsterschwan®), between the 12th May and 15th
August. The position of each place is shown on the accompanying Diagram by
spots ; these are consecutively numbered in order of the {rarmst date on which a
plague-rodent was observed at each place. Ina Table printed on the Diagram are
shown the addresses of the places, and these are consecutively numbered to
with the numbers affixed to the spots; to each address i= appended the earliest and
the latest date on which plague-rodents were found at it. The course of discovery
can be easily followed with' this assistance, but this must not be taken without
reserve as indicating the progress in place of the epizoitic itself; for although it
appears that freshly-infected spots were discovered as a rule soon after the infection
had reached them (because very little evidence of local spread from such spots was
acquired in spite of close search for it), yet some delay must generally have oceurred,
so that it is not likely they were discovered precisely in the order in which
hecame infected.

17. If, now, these 25 infected places are considered in detail after examination
of the loeal eonditions in the lizht of previous experience, it appears that they may
be divided into four clearly-distinguishable groups. Thus, in consideraticn of the
negative evidence furnished by the long-continued wateh kept on the rats, and
especially on the rats of the wharf-line, which has already been }lescrihed (pars. 3, 9,
10) it seems probable that the Dingram numbers 1, 2, 3, and 4 indicate neigh-
bourhood of original infection or primary focus, and that the numbers 6, 9, 7, 10,
12, 13, 14, 17, 18, 19, 20, 21, and 23, most probably indieate gradual spread from it
by eontiguity, although there is a possibility that some of them indicate places to
which the infection was conveyed per sattum. The numbers b and 8, situated far
away from the primary focus on the shores of Woolloomooloo Bay, indicate points to
which the two infected carcases to which they refer must have been conveyed either

over
* About & per cunt. of carcases delivered ab the luboratorics are found to have boen gnawed or partly eaten.  Tae,
although this figure resulls from test-enumorations, circamstances connected with administrative exigencies reduce it to
the status of an estimato, Fach rat-catelor muost, in the course of each week, hand in & cortain mipimum pumber of rats
which is aeceplod as svidenco of his attention to duty 3 ool only those carcases can be eredited to Lim which are approxi-
mately entire, for if & lead or hind-quarters wore connted one rmt might be made (o swell the credit of two Fmd o,

u considernble number of rats (the proportion is not known) are so eaten that heads separated from the remans
quarters are all that is left of thom ; and as theso picces are not counted, so they are oot often bronght in.
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overland with goods or by water; and perhaps these two specimens comprised all which
were present there, for long-continued search among thewharves and among the houses
in their vicinity failed to furnish any evidence of spread of the infection to the local rats.
After two months of this search a further single plague-rat was brought in from
land attached to an unoecupied private residence standing at the castern head of this
bay (Diagram, No. 22); but in this case again watch was eontinned afterwards
and failed entirely to reveal any infection of the rats in that neighbourhood. Tt must
be supposed, therefore, that this animal also had in some way been carried to the
place where it was found. With these instances of transported plague must be
included those indicated by the numbers 12 and 13, for these wharves were not only
rather distant from the primary focus, but were effectually separated from it on the
wharf-line by a large gas-works, as well asin other structural ways; and it may be
noted that they were in the neighbourhood of a China wharf to which much fodder,
consigned to China, was from time to time conveyed from Sussex-street stores.
Lastly, the number 25 must be added to this group; the solitary earcase to which it
refers having most probably been transported to the place where it was found, in
which no other infeeted animals eould be discovered. The numbers 11, 15, and 16
remain ; they are grouped together at a point 2 miles to the south of the primary
focus. Doubtless the infection was transported with produce to 11, which was a
large stable. The premises afterwards formed a secondary focus from which
infected rats spread by contiguity to 15, a scap-works near by, and to 16, a street at
some little distanee in a different direetion ; but general infection of the rats in the
neighbourhood, although they were numerous, did not ocenr.  Lastly, 24, indicates a

ship alongside to which, as well as to the stables just mentioned, further reference
will be made below.

18. Thus it is possible to distinguish an original focus, spread from it in its
immediate neighbourhood by contiguity, and infection per saltum, of at least three
distant points; namely, Woolloomooloo Bay, Miller’s Point, and the stables at
Waterloo. The latter premises afford a further instance of the manner in which
secondary foei may become established which is on all-fours with several previously
described (Report 1902, Paddington, Alexandria, &e., &e.,) although it was not
followed by any epidemic.

19. The course of the epizoitic just described was marked by occurrence of
two cases of plague in man. Time-relations are shown in the Table printed on the
Diagram, on which, also, the places at which the patients were employed are
indicated by the capital letters A, and B, while the situation of the dwellings they
oceupied is indicated by the corresponding lower-case letters within a cirele. The
particulars of the first case were as follows :(—

Case A.

Eﬂmwﬂry.-—w.w..m.,lgad 15, 9/12; apprenticeat a printer’s. No former attack; not inocunlated.
Residence, View-street, Annandale, a suburb about 2 miles westerly from his place of employment, which
was at 44, Pitt-street, City. Notified by o friend 20th June; visited 20th June by the Assistant
Medical Officer of the Government (De. H. J. Millard, M.B., D.P.H.), at .&nmd{]ﬂ., 1230 p.m.;
admitted to hospital, 20th June; discharged, 20th August; duration of illness, 65 days. Left femoral
bubo ; morphologieal and cultural tests positive.

Movements prior fo Attack.—Had gone to work rcgulu:llf for soveral weeks before attack ; went
and returned by ferry-boat ; left work at 530, and had travelled by the 5-50 boat for a long time past;
took his lunch with him from home, ate it at the shop, or sometimes on Circular gnny near by ; in the
evening often went fo see o friend at Balmain,; Sunday, 14th June, on which date the seventy-two
hours preceding attack commenced, was spent as follows - —Stayed at home till 245 p.m., went to Sunday-
school till 4 p.m., from then till 5 p.m. sat in Wentworth Park, returned home and stayed there. Said
that about 10th June he and another apprentice (who was ill at the date of inquiry, was visited, and was
found to be f&:ﬁ:mm suspicion of plague), had killed a rat in the composing reom; the premises

wi

History of Illness—June 17th, was well on rising; went to work as usual ; at midday began to
feel pain in the left groin and in back of head and neek ; vomited several times: ate some luneh, but
vomited immedintely afterwards ; got worse, and went home at 3-30; medical advice was not sought.
Bubspquent symptoms were pyrexis, vomiting, headache, and delirium, especially at night ; the bubo
incriased “dj became more painful. At examination, 20th June, mid-day, the gland was as large as a

igeon's EEE. some perindenitic effusion, tender, No breach of the cpithelium of left lower extremity
fnur elsewhere].

Residence—A brick coltage of two rooms; semi-detached ; state of repair and cleanliness, fair
plﬂ-ﬂhlﬂt. It stood next to a large bﬂl‘.rfa.cbur]'. Disinfected 20th June.
Employment.
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Emplayment.~A brick building of five storeys, occupied by a printing firm (job; paper from
England, America, Holland, and Belgium, after passing through Sydney warehouses); g Tepair ;
fairly clean ; construction good, but ceilings of wood or iron in some rooms ; ]Ighil:ﬂ? ventilation,
deaining, and inside fittings exeellent, and in good order. Cleansed and searched by large staff of
employees under direetion of Departmental officers, Sunday, 21st Juine.

Rate.—At residence, no signa; said nona had been seen, but mice some weeks befors, driven away
by eats procured for that purpose. At the box-factory it was admitted a fow rats were presont; there
was plenty of harbourage for them ; but on esamination it appeared that great care was really taken to
avolld attracting them, and there was no sign of infestation ; nolices forbidding seattering of broken food
were found posted, and proper boxes for it provided. At employment all agreed that no rats had been
seen since 1902 (but see patient’s statement, corroborated by fellow.apprentice) ; no signs of infestation ;
one rat-skeleton found, only ; ceiling-spaces free ; openings in basement walls afforded eotry for outside
rats.

Confacls and further Cases—At residence, 4; at employment, 45. No further case at cither place.

20. It will be noticed on the one hand that no direct connection with plague-
rats was established in this ease; but, on the other, that the circumstances appeared
to exclude every other source of infection as well. In other words, it is manifest
that some eircumstance has remained undiscovered which was of determinative
character in relation to attack.

21. The second case oceurred a fortnight later,

Case B.

Summary.—R.1., m., #t. 20, unmarried, master-tinsmith, Xo former attack ; not inoculated ; had

no eommunieation with the previous ease.  Residence, Summer IHill, a suborb distant about 4 miles
westerly from his place of emplovment, which was at 125, Snssex.street, Darling Harbour. Notified

Dir. Lawes, 4th July, afternoon ; visited by the Assistant Medical Officer of the Government (Dr. IR. J.

Millard, M.B, I.PH.), at Summer Hill, 2 pm. ; admitted to hospital Sth July, morning, discharged Sth

Aungust ; duration of illness, 35 days. Kight femoral bubo ; morphological and cultural tests positive,

Morvesents prior fo Afteck—Had regularly attended at his workshop for long belore his attack ;
his business cansed him to visit many shops and warchouses which stood in Sussex-street, and elsewhers
in that neighbourhood ; lunched daily at o place in Erskine-streat, two doors from Suossex-street; 27th
June attended o football mateh; and on the 28th visited the Coast Hospital to see a workman suffering
from typhoid fever, who lay in o ward half-a-mile from the Infectious Dhseases Division, in which Case A
ithen was,

History of Iliness—3nd July, felt out of sorts on rising ; wont to the workshop as usual, and
remained till evening, but felt very ill, shivered, and vomited several times; 8rd July, ovening, first felt a
ain in right groin; 4th July, afternoon, was found in bed, looked ill, headache, photophobia, T. L02°4,
*. 8§, dicrotic : rizht fomoral bubo mot larger than o hazel nut, some perindenitic effusion, very tznder,
No wounds of leg or foot, but many faint marks which may ba flea-bites,

Residence —Brick-built, two storeys, detached, elean, comfortable, connected with sewers; in all
respects in good order, Two rooms ocenpied by patient were disinfected Gth July.

Employment.—Nos, 123-5-F Sussex-street aro contained within the same external rubble wall,
and are very old. Two storeys show above street.level, two storeys below it open at rear to wharf-level.
Basement, concrete floor, is a bonded store ; next above is a produce store ; Sussex-street, or ground-
floor, oeeupied by offices and patient’s large workshop; upper floor, a printer’s. There were ceilings,
and some double matched-bourd partitions. Premises farly clean, A pang of twenty men was put in
'h:.'hl.];l:'.l [[.{‘Jctll Authority for the City under the Senior Medical Officer of llealth, Metropolitan District,
Gth July,

Rats—Residence was free from any sign of infestation. At patient's place of employment

enreases of rata and mice were discovered as follows :—Basement, 9 rats, 1 mouse; upper basement, 1 rat,

& mice ; ground.floor (in part ocoupied by patient), 3 rats; in a wing at rear, 4 rats ; 15 live mice wera

also caught. The carcases were putrid : the live mice were healthy ; but on July Sth a mouse and a rat
infected with plague were taken at No. 123, which building was cne with No. 125 ; and on 9th July, 3
rata and 7 mice infected with plagus were taken at No. 120, next door to the building which eontained
Nos, 123 to 127, There is no reason, therefore, for doubting that the unusual mortality discovered at
No. 126 had been caused by plague.

Contacts and further Cases.—Ab residence, 4 ; at workshop, 4. No further case at either place.

22, In this instance direct connection with rats affeeted by disease was clear,
althongh plague was not identified in any of the carcases because they were delivered
in too putrid a state ; two of them were found on the roof of a little glass-enclosed
office which was erected in one corner of the large workshop. But on 8th July
plague was identified in a rat and in a mouse taken at No. 125, which, as explained
above, was strueturally the same building as No, 123,

23. A third caze of plague came to notice, which occurred on a coasting
steamer ; the place of infection could not be certainly indicated, but as the balance
of evidence pointed strongly to Brisbane, it has not been debited to Sydney. How-
ever, the following are the facts :(—

Case
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Case ox THE &85 ©IxxaiNcea.”

On 5th September, the Commissioner of Public Health, Queensland (Dr. B. Burnett Ham,
M.I, ILP.H.), notified detection of n cnse of plague ina scaman on board the Adelaide Steamship Company’s
“ Innaminckn,” at Townsville. He further said that the dingnosis had been established by the Govern-
ment Bacteriologise (Mr. C. J. Pound), who had reported that the morphological, culturl, and inoseulation
rplied to liquid extracted from the swollen right inguinal gland which the patient exhibited had all

tests
wielde ﬁ“i"‘“ results,

e “ Innamincka * was n consting steamer of 2,500 tons, trading between Syiney and Melbournae
to the south, and between Sydney and North Queenslund ports to the north; the round trip usually
extended from Melbourne to Cuirns, Queensland, the port of Bydney being entered on both northern
and southern voyages. Tt evenpied about 28 days,

AH.D, mt. 26, A.B., had sailed in the * Innamincka " for eighteen months before his death.
The ship's master and chief mate considered him the most trustworthy member of the crew. He was porfectly
steady, and neither smoked nor deank, He was married: his wife and ehild Bved at Drenmmoyne, a
:uhurrb of Sydney.  His wife was questioned ; she said he always went straight home after his work while
the vessel was in port, and as far as she knew he had not visited any other house than his own during
the ship's st stay ; she last saw him when he left home on the morning of 29th August; he was then
perfectly well ; he had no wounds about the body. She showed a letter from him which was posted at
Brishane on 31st August, in which he said he was “in the best health.” On return of the vessl
to Sydney it was learned that AL LY., Dad gone ashore at Brisbane on the evening of the 3lst Angust;
he was met, returning to the ship, by the earpenter, who nsked him where he had been, and was told
“to post o letter, and to buy & pewspaper and some prawns,” which latter he was eating at the time.
The vessel left Brishane on 1st September at 3 pom.  On 3rd September he was at the wheol at § am.,
when he complained of feeling ill, was relieved, and went below. The “ Innamincka ™ went alongside av
Townsville, Queensland, early on 4th September; the patient was removed to hospital at 9-30 am.,
where he died at some time on Gth September,

The “Innamincks,” after her previous voyage, had arrived at Bydney from Queensland ports
on 20th August, at 6 n.m. ; had bEthﬂT at Grafton Wharf, Darling Harbour; had visited the Colonial
Bugar Company’s Wharf, at Pyvmont, and had sailed for Melbourne on 21st August, at 6 pm.  Sho
retarned from Melbonrne, and arrived at Sydney 27th August ; berthed at Grafton Whark s left Grafton
Wharf for Queensland ports on 29th August, at' | pm.  She again reached Syduey on ber return voyage
from Queensland, on 17th September, at 2 pom. On arrival the vessel was nrrested for inspection, butb
was allowed to go alongside immediately afterwards, no further illness having ocoarred on board.  Rat-
catchers were sent on board, and, notwithstanding reported fumigations for destruction of rats at Towns-
ville and Cairns, Queensland, they delivered fourteen at the laboratory, all of which wers healthy.

At Evdney the first plaguerat detected in 1908 was identi on 12th May; the last on 15th
Angust. The * Innamincka” always lay at Grafton Wharf, which iz one of 15 situated between the
Gus-works and Erskine-street, on the eastern side of Darling Harbour. The records of work done by the

rtmental rat-stafl showed that these 15 wharves had been visited 149 times during August, 1903 ;
63 rodents had been caught at them and subscquently examined in the laboratory, all of which were
healthy except a rat taken at Huddart Parker's goods wharf on 6th August, and a ‘mouse taken at the
same plice on 11th August; these bad plague. This wharf Iny rather less than 300 yards south of
Grafton Wharf. Bpecial attention was directod to Grafton Wharf and the bonds connected” therewith for
a time after notification of AH.D.'s case ; visits were paid to it on Gth, &th, 9th, 10th, 11th, and 13th
September, when 22 rats and 31 mice were taken and examined in the laboratory, sll of which were
healthy. No plague-infected rodents were discovered later than 15th August (at a place remote from this
wharf) either in this neighbourhood or anywhere else in Sydney, although the regular scarch along the
wharf-lines continued,

As regards Brishane, the Commissioner for Public Health has been good enough to inform me
that the last case of the 1003 outhreak hod beon notified on 23nd May, and the last plygue-rat had been
identified on Sth June ; between the latter date and 11th SBeptember (95 days) 3,424 rats and two mice
hud been examined by the Government Bacteriologist, and none had been found infected.  But on 11th

ber 2 cases of plague were notified, and on 26th September 2 plaguerats were identified, all in
central parts of Brishane. From these facts it may be inferred that Brisbane was probably infected in
its rats at the time at which A H.I. landed there, namely, S1st August, on his last voyage,

Three sources of infection lay open to the patient, therefore ; these were Syduey wharves, the
vessel itself, and Brishane.  Melbourne wharves were under no sort of suspicion then or later, and may be
safely excluded.  Nothing at any time appeared pointing to infectiveness of the vessel, so that choice lay
between Sydney and Brisbane. At what time was the patient infected! From his having been obliged
by his illness to leave his post at the end of the third hoor of the middle wateh on S Sﬁmbm-, it may,
perhaps, be inforred that he was then attacked, or, at all events, that his attack probably bagan during
that watch—say at midnight. He had left Svdney at 1 pam., 20th Auguast ; that was the latest moment
at which he could have been infected there. The interval between his arriel at Sydney on this voyage
and the time of his attack was about 156 hours, and from the time he left Sydney it was 108 hours.  From
the time of his arrival at Brishane to the hour of his attack was 59 hours, and from the time he left
Brishane it was 35 hours. In n case of bubonic plague the period of incubation is very unlikely to
exceed 72 hoars, and most often it is considerbly shorter; yet, as it sometimes extends to 96 hours,
and perhaps even somewhat longer, although it has been thought to have done so only in very rare cases
which, ns n matter of observation, are of doubtful validity, the possibility of his having been infected at
Sydney cannot be positively excluded on that ground.

While the general search, nnd the abovementioned special searches, failed to detect any plague-
infected rodent after 11th August at the line of wharves of which Grafton Wharf was one, or at any
other part of Sydney after 15th August, sebsequent ovents showed that the infection. muy well have been
present in Brishane many days before the two cases in man were notified on 11th September. A decision
as Lo the place at which AH.I. was infected is, of course, not possible ; but, in my opinion, the balance of
reasonable probability inclines {o Brisbane, d

182—B 2k
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94. During the epizodtic term, plague-rats were discovered on a vessel along-
side, which had arrived from Buenos .r":.yn:s ; and, as this was the second vessel (only)
on which plague-rats have been observed during the four years 1900-3; the following

account is placed on record :—
Tie Bargue © ALSTERSCIHWAN."

On 18th Septomber, the barque * Alsterschwan® 2,500 tons, left Tacomn, Washington, with a
full cargo of wheat, and arrived at Callao, December 14th, 1902, Ehe discharged, '_i“’]" in ballast, ll!d
siled for Buenos Ayres, 4th March, 1903. 8he arrived at Buenos Ayres 15th April, and anchored in
the stream ; the Master alone went ashore, Sailed for Rosario, 17th April, arrived 20th; lay in the
gtream, discharged ballast into punts, and took in a full cargo of maize hJI: means of chubes resting on a
eliff about 60 foot high, belew which the vessel lay, and left Rosario 17th May. 1st Juns, shi came to
an anchior 20 miles off Buenos Ayres, and the same day sailed for Sydney.  Arvived Sydney, 29th July,
and was reported by the Port Health Officer (Dr. C. 'W. Reid) as follows :—Crew 26, no passengers ; clean
bill, good health, good sanitary state ; full eargo of maize in bags,

On 29tk July, the © Alsterschwan " anchored in the stream for two or three days, awaiting a
berth, and then went alongside at Darling Tsland, On 3rd Auguse, one of the crew uEe:red 112 rats at
the public depdt ; this ocenrrence was at onee reported to the Department.  On inquiry intoe the circum-
stanees, the Master said that the rats had been found desd near the ventilators as soon as the hatehes
to be removed ; and he added that, with some iden of saving the cargo, the holids had been closed muoch
more carcfully than usual, and so as to prevent enteanee of air as mueh a8 possible.  To this he ascribed
the mortality.

Thi -:-ut.-mt{,-h(-rx were directed to seeure further specimens, and on 4th, 5th, 6th, and Tth August
delivered 1, 9, 25, and 16 rats, all of which were examined in the laboratory ; 2, of the 16, were found
to be infected with pligue. Further numbers were delivered on 8th and 11th August (the latter after
fumigation), among which were & and 3 infected carcases,

Immedintely after receipt of report from the laboratory, the Master was directed to hoist the

ellow flag, nnd to haul off into the stream, while landed cargo was arrested.  Instroctions were given for
umignting the vessel with the Claybon Appamtus on two sucoessive days, with an interval between tha
two fumigations of not less than twelve hours.  This was done on August 8th and 9th, the enging having
been reported by the Chief Sanitary Inspector to have worked on the first day from 8530 am. to noon,
when tests showed 20 per cent. gos in the holds ; all was then securely elosed down, and not reopened tll
6 nom. on the seeond day. The second fumigation began at 10030, 9th Angust, and afterwards the hatehes
wore again left clossd till 10th August.  After seration the vessel was allowed to go alongside again, and
to resume discharging onder supervision. No live rata were seen.

The vessel was nnder ra to proceed to Neweastle after discharging at Sydney, there to take
in n eargo of eonl.  She earried no ballast, and relied for stiffening on about G50 tons of maize which wore
consigned to Neweastle, To have enused her to discharge this also at Sydney (as was desived in order to
search for and remove all earcases of rats) would have obliged her to take in' 500 tons of coal instead by
way of ballast. The conrse psually taken under similar cireumstances with producestores, warehouses, &e.,
ashore was divected @ this portion of the eargo was turned over under supervision of Departmental
inspietors ; faulty bags were emptied and their contents replaced in new bags, This, and a general
cleansing and search, cccupied about five days, during which the vessel waz haoled off from the quay.
117 carcases wore discovered in varions paris of the vessel, and no live animal was observed. Thereupon
the ship was released, and sailed for Newenstle,

art of the eargo, landed before detection of plogue, had passed to consignees and was not
interfered with.  Part still on the quay was turned over, and new bags wore substituted for faulty bags
No neration or disinfection of bags or grain was done, and distribntion of the cargo was not interfered
with further. As appears elsewhere, the last plague-mi of this outhreak was taken 15th Aungust, in o far
removed lnne of the city, to which it could not have reached from the quay at which the * Alsterschwan "

Darling Island (so-called, se¢ Dingram), where this vessel lay, is faced with conerete bocks, and
comprises an area of soveral acres which earvies many large sheds ; it is troversed by many milway lines,
Owing to the general construction of these yards, and to the persistent attention of the Rail Com-
missioniers, mts have always been fow here.  No plague-rat has at any time ever been taken on the Tsland,
anid the nearest point at which any have been colleeted was in Pyrmont, in a street at o considerabls
distance from it, and on 13th July, 1902, No plague-mis have been observed either ab the Island or in
Pyrmont during the two years which at this present date have since elapsed.

Th only information at command coneerning plague at ports of Sowth America touched bjr
the * Alsterschwan™ on this voyage is contained in the reports issued by the Poblic Health and Marine
Hospital Bervien of the United States, from which it appears that cight cnses were noted on 14th April
at Buenos Ayres, while the 5.5, “ Duen i Galliera " was roported under date 23nd June to have arri at
Genoa with two cases of p i, and at Barcelona with one case, on board, and in July the s,5. “ Espagne "
was found on arrival at Marseilles to bave plagee on board, both vessels having taken their departure
from Buenos Ayrea.®

The * Alsterschwan " is the second vessel on which plague-rats have been detected in Bydney.

25. The large number of rats and mice caught at Gray's stables, and the
length of time during which they continued to be found, have already been referred
to above as requiring explanation. The circumstances were as follows :—

(inav's Sranies, WAaTrRRLOOD,

The stables wore situated on the margin of a lous neighbourhood, 2 miles from the fecus
in a direct line, and on & part of an nrea of blown sand rather sparsely occupied by factories. A i
number of horses were housed there, but usually about 100, The buildings, which comprised m
sheds

* An regnris an sarliss date than thi “Bur les epilimies de pesto huboni & 1" Assm Paraguay) et &
Rosario (Bépubligus jrgentihb;," par E’ L-o;:u'ﬁn Ur;'n:—-.rg:n:l:lﬂd:a I'mﬁht Pul.g::, 1901, [l\..J s : L
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sheds, feed-stores, and offices, were numcerous, and the area occupied by them measared more than 13,000
square fect ; they were ill.constructed of wood and iron. They were in a discreditable and filthy state,
and greatly infested with rats and mice, to which linings, flooring-planks laid on the sand, and layers of
unremoved horsedang of great thickness afforded harbourage. They were leased to an omnibus proprietor,
anid were in part sublet to a firm of carviers.

In 1902 a plague-rat was taken on 26th April ; and on 11th May one of the average number of
farty men employed was attacked with plague. From that date onwards efforts were steadily made to
cause the Loeal Authorvity to compel the tenants to reconstruct these stables, and to place them in
reasonably sanitary state ; but the lease was to expire in a few months, and the granting of a new
lease was then delayed by desth of the owner. Hence, as the general epizodtic had ceased almost con-
currently with cleansing of the premises from infection, n delay was allowed which, as it turned out,
became protracted until the further ocourrence of plague now being described.

In 1903 the first plague-mb was taken here on 15th June. The premises continued to yield
plague-rodents for the next 36 days, a total of 64 infected rats and of 14 infected mice having been gradually
colleated durinitimt. term, notwithstanding that the general cleansing of the place had been completed in
about o fortnight. The reason lay in the local conditions.  Home of the rodents nested in the cover which
was afforded by linings and socalled “floors,” or in the sand underneath the latter ; these were easily
turned out. But the whole aren presented burrows at many different points, and especially over a rather
large tract of it which, it was found, had at some earlier date been the site of o garbage tip. Hence the
senrch was at once difficult to complete and very laborious ; and although the last plaguerodent was
discovered on 20th June, the rats infesting the place wers by no means then exhagsted, but continued to
be captared from time to time during several weeks thereafter in which watch was kept upon them.

The manner in which infected coreases made appearance is shown in the following Table :—
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nerits eontinued to be found during 14 days only ; and of 134 carcases submitted during
this term only 64, or a minority, were infected. Plagoe-mice were found during 25 days ; but of the G6
submitted only 14 were infected.  During forty days subsequent to observation of the last plague-rat, 32
healthy rats were brought in ; and during nineteen days after discovery of the last plague-monse 19 healthy
mice were suhmitted. Rats eat mice as well as each other.

No person took the infection at these stables in 1903, Genersl information furnished by the
intelligence stafl before 15th June, and concentration of that staff in the neighbourhood subsequent thereto,
shuveﬁnﬂut the latter was free from infection ; and there is no room for reasonable doubt that it wes
conveyed per salinm to the stables from the focus at Darding Harbour, although the proprictors could not
say more a8 to ovigin of their supplies of feed than that they purchased in lots as favourable rtunities
nﬂ{md, and of any dealer in Sussex-streot whose terms suited them.  However, some slight evideneo
of its spread to the contignous land and the buildings on it was gained by discovery of a single plague-rat
ak a soap-works near the stables on 23rd June, and on inhabited premises in a street at & rather greater
distance away (and in another direction) on 24th June ; but further search rendered v probable that these
animals werﬂ{mt strays, fortunately detected before they had had time to become o source of thedisease to
any horde which they may have joined. The omnibus service was transferred to other premises @ this
omnibuses were not interffmd with,

After this second outbreak the premises were given up, and new stables were erceted l}]mw:lmm,g
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2@, Analysis of the records relating to discovery of infected rodents on the
23 remaining premises shows that 16 of them yielded plague-rats on a single day,
namely, the day of discovery and of report; 14 of them also yiclded but a single
specimen. The other, which was a large factory where spices, rice, maize, mustard,
&e., were manufactured or packed, yielded 4 on the one day, and no more were found
during the several subsequent days over which the search extended. OF these 15
places 6 were wharves or piers, 2 were pieces of vacant land, 2 were streets or
lanes, Of the other five, one was another factory for catmeal, maize, &c., one was
a soap-works (Waterloo, sce above), and 3 were produce stores on the water side of
Sussex-street.

27. The eight places from which plague-rodents were colleeted on more than
one day yielded them during terms which extended to 2, 4, 12, 16, and 52 days.
Seven of them were produce stores, situated on the water side of Sussex-street; the
eighth was a wharf abutting on that street. The fables which are printed in
Appendix A show the dates on which plague rodents made appearance among
the healthy careases. They are not complete as regards the after term, but no more
infected carcases were taken. 1In the lastmentioned case (52 days) a long interval
of 47 days, during which 11 plague-free rats and 36 plague-free mice were taken on
14 days, pointed to reinfection of the premises.

28. The two patients were lodged in one half of a small ward in the Infections
Diseases Division of the Coast Hospital, of which the other half continued to be
oceupied by persons suffering from other forms of disease. The rooms in which they
had lain ill at home were disinfected in usual ways as a measure of preeaution,
although our uniform expericnce has been that such patients never communicate
infection to their surroundings. Contacts were examined and recorded, but were
not afterwards interfered with in any way.

20, Tt will have been perceived that the details mentioned in this account ave
fuller and still more nearly complete than those which were given in the correspond-
ing histories of the outbreaks of 1900 and 1902, while the former exactness has bean
maintained. This is to be aseribed in part to the results of teaching and experience
on the numerous members of the inferlor staff, and, indeed, in some measure on the
general public; but little advance in knowledge of many of the phenomena of
plague in this city conld be made without their intellizent co-operation. But all
concerned in practical management have greatly benefited by further reflection and
wider experience. Consequently, plans were laid on this last oceasion with more
assured confidence, directions were given with greater precision, and both were more
completely earried out than ever before; while superfluous effort, the cause of
unnecessary expenditure, was completely restrained.

J. ASHBURTON THOMPSON.

APPENDIX A.
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Tavres showing ithe way in which Plague rodents appeared among rodents eaptured on infected premises from
which plague.infected rodents were taken on more than one day.
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[Form No. 212.])
Depanrsext or Poerie IHeante, New Sovrn Warnes.

“MUNICIPALITIES ACT, 1897."

Mopen By-laws under section 180 (xxii) for better Epmvent:ion of the spread of Plague by Rals; for
regulating the construction and maintensnce of Stables, Produce Stores, &e., &e.; aud for storage
and collection of House RKefuse and (Garbagoe.

{As passed by the Attorney Genoral, 2nd July, 1908}

1. The owner of any produce store in the Mumer Iilj:, the Moors of which are of such maperial,
or so construeted, or in sueh o siate as to permit the harbouring of rats in or about such store, shall,
within one month after service upon him of a notice purporting to be signed by the Inspector of Nuisances
requiring him eo to do, cause such Hoors to be so reconstructed of concrete, stone, or other material
impervious to rats, and shall so repair, alter, reconstruct or protect skirting-boands, partitions, doors,
ventilation or other openings in the walls or elsewhere of such produco store, as to prevent, as far as
practicable, access of rats to and Imrbuurn.ge of rats in or about it,

2. The owner of any premises within the Municipality who, after the passing of these by-laws,
shall construet or let any building therein for the purposes of a produce store, or who shall convert any
building therein to the pur of a produee store, shall upon such construetion, letting, or conversion,
as the case may be, cause the floors thereof to be constructed of concrete, stone, or of other material
impervious to rats, and he shall so construct, alter, repair, reconstruct or protect ekirting-boards, itions,
doors, ventilation or other openings in the walls or elsewhers, as to prevent, as far as practicable, aceess
of rats to and harbourage of rats in or about such premises,

#. The owner of any building, other than a ir::lur.-e store in the Municipality, which is in such a
condition as to permit the access of rats to, or the harbourage of rats in it, and whether such eondition
bo in the structure, or in openings in it, or in doors or ways of entrance to it, or in its floors, skirting-
boards, ceilings, partitions, or the like internal _E.Ll::infn within it, shall, within one month after
upos him of a notice purporting to be signed by the Inspector of Nuisances requiring him so to do, caunse
such building to be o repaired, or as re ita doors or ways of enirance its floors, skirting-bhoards
ceilings, partitions, and the like intornal fittings within it, to be so altered or repaired, as to prevent, ns
far aa practicable, nccess of rats to it and harboy of rats within it.

4. The owner of any premiscs within the Municipality with which is connected any area grating,
or in the external walls of which is any other opening of such a nature as to permit the entry of rats
thereto, shall, within fourteen days of service upon him of a notice arporting to be signed bg-et.hnwgr
of Nuisances requiring him so to do, cause such area grating and such other openings to e co with
wire netting of euch a mesh and in such a manner as to prevent the entry of rats through them.

6. The owner of any stable, cow-yard, or cattle-shed, within the Municipality now constructed,
shall cause the same to be paved, flagged or floored with concrete, stone, or other material impervious to
rats, and to be complelely and well denined, and to have proper sewer connections where available, within
one month aftor service upon him of a notice purporting to be signed by the Inspector of Nuisances
requiring him so to do.

6. The occupier of such premises shall, upon production of the notice served upon the owner as
aforesaid, allow the owner and s workmen free access thereto for the purpose of Ellﬂhﬁﬁ; him and them
to comply with the terms of the preceding by-laws.

7. The owner of any premises within the Municipality who shall, after the passing of these by-laws,
construct a stable, cow.yard, cattle.shed, or pig-sty therein, or convert any building therein into a stable,
cow-yard, cattle-shed, or pig-sty, shall cause the same to be paved, f , oF floored with concrete or
stone, or other approved material impervious to rats, to be completely and well deained, and to have proper
#ewer connections where available.

8. The owner or oceupier of any stable, cow-yard, eattle-shed, or pig-sty within the Municipality
shall, within one month of service upon him of a notice purporting to p;o signed by the Inspector of
Nuisances requiring him 0 to do, eatise any feed-store connected wiih such stable, cow-yard, eattle-shed,
or pig-sty to be floored with conerete, stone, or other material impervions to rats, and shall so reconstruct,
repair, or alter any floor, wall, and any ceiling or pactition within it as may be him-tad 80 as to provint
the harbourage of rats therein, and shall protect all openings in the external walls thereof as may be
directed so as to prevent the aceess of rats t‘:orebn.

8. The occapier of any promises in the Muuiqiralit; which contain any stable, cow-yard, cattle-shed
or pig-sty shall provide a bin for the reception of all dung o refuse arising in such stable, cow-yard,
cattle-shed, or prg-sty, and shall cause such stable, cow-yard, catt'o-shed, or pig-aty to be cleansed daily ;
and all manure, dung or other refuse arising in or in connection therewith if not removed from the
premises immediately to be placed in such bin, and shall causs the said bin to be kept covered, and to be
cmptied and cleansed and its contents to be removed from the premises at least onee in every week, and
ahall not at any time allow such hin to be or to remain a nuisance.

10. Ko person shall place or throw or suffer to remain any refuse on any premises in the Munici-
pality in such a manner or for such a time as to encourage rats or other vermin to visit or frequent such
EII'I'.'II'I.IS'."'II, 3

11. Every occupier of ]Tri:ll.uim in the }[unicipulit# ghall, within seven days of service upon him
of a notice purporting to be signed by the Inspector of Nuisances for the Munivipalit uiring him #o
1o do, provide a sufficient number of receptacies of rig[d mutal, oylindrieal in uhulm', nnd!'a“ of aea ity
uot exceeding 2 cubie feet for the roception of the garbage and refuse arising upon such premises.

12. Every such oceupier shall provide all refuse and garbage receptacles in use on such Premises
with a cover, fitting as ¢Innc€;r as practicable, and shall cause such receptacles to be continuously covered,
save when garbage or refuse is being doposited in or discharged from thsas

13.
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13. Every such oceupier shall cause all refuse or garbage receptacles in uso on his promises and
the covers thereof to be kept as elean as practicable, and maintained in good onder and condition, and shall
eanse all garbage and refuse from time to time arising upon such premises to be forthwith njrpmih-d in
such receptacles.

14. Every euch occupier between such hours and on such days as may be prescribed by notice
gorved upon him, and porporting to be signed by the Inspector of Nuisances, shall canse such receptacies
to be placed in such a position on such promises as to be within 6 fect of the gateway or entrance from
the strect abutting on such premises, which is traversed by any vehicle employed by the Counal m the
enllection of garbage and refuse, and =0 a8 to be conveniently accessible to the persons emploved by the
Council in the removal of garbage and refuse. Provided that if, by reason of eonformation of the premises,
it shall not be practicable to comply with the requirements of this y-law, and such occupier shall canse such
recoptacles to laced on the outer edge of the footway in snch strect botween the !I'I'CII:LIH- ond days as
aforeeaid, he shall not be guilty of an offence against this by-law.

15. No person other than & workman employed by the Council in the collection of garbage and in
strect-cleansing shall interfere with, disturb, or remove any garbage receptacle for the time being in any
street, nor the contents of any such receptacle.

16. The owner of any premises within the Municipality shall, within one month of service of a
written notice purporting to be signed by the Inspector of Nuisances, cause the floor of any water-closet
and of any pail-closet situated wholiy or in part outside the walls of the dwelling portion of the premises,
to be constroeted of sood coment conerete not loss than four inehes in thickness, and €0 be so laid that
it shall be in every part thereof at a height of not less than six inches above the level of the ground
adjoining such closet, and so that the said floor may have a fall or inclination from the rear of the closst
towards the door of entrance of not less than one-half inch to the foot, and the riser enclosing the space
beneath the seat (if any) to be removed in the cnse of a water-closet, and in the ease of a pail-closet to
be well fitbed to the seat and to extend downwands not more than four inches from the under side of the
seat.

17. In construction of these by-lawa the words * produce store ™' shall mean any building or portion
of n building whersin wheat, oats, lmt-l:ly. maize, pollard, bran, hay, lucerne, or chaff is deposited or exposed
for sale, and with regard to other words, a similar constroction shall be applied as the Interpretation Act,
No. 4, 1897, provides for the interpretation of Acts of Parlinment.

18, Auy person offending against any of the above by-laws shall for each offence, upon convietion,
forfeit and pay a sum not exceeding £10.

By order,
G. H. KING,
Sydney, 22nd July, 1903, Becretary.

. In the Metropolitan District the following Municipal Couneils voluntarily adopted these
hy-lnwrs 1 —

Alexandeia, Enfield. Parramatta.
Annandale. Giranville. Petersham,
Ashfield. Hurstville. Randwick.
Balmain. Leichhardt. Rockdale.
Burwood, Manly. Vauclusa,
Canterbury. Mosman. Waterloo,
Coneonl, North Sydney. Willoughby.
The by-laws were ultimately imposed (see Public Health Act, section 25) on the following :—
Bankstown. Hunter's Hill. Redfern.
Botany. Kogarah, Rookwood.
Camperdown. Lane Cove. Hyde.
Darlington. Marrickville. St. Paters.
Drummaoyne. Marsfield, Strathficld.
Ermington and Rydalmere. Newtown. Waverley.
Erskineville. Narth Botany. Woollahra.
Glebe. Paddington.

[ Disgram.]

Bydnay i Willism Applegaie Gullick, Government Prinfer.—=1004
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AvrroucH it has been stated in each of the reports for 1900, 1902, and 1903, that,
at Sydney, man has acquired the infection of plague from rats affected with that
disense, the remark is here made once more in connection with further precise
evidence now to be adduced. Epidemic plague at Sydney has always depended
wholly and solely on epizoitie plague; and it has been successfully controlled there
by measures directed, not at man, nor at the filth in which he sometimes lives, but
at the rat alone. The manner in which the infection is communicated from rat
to man is & subject of great practical importance; but it may, and in my opinion
should, be separately examined. The hypothesis of the flea, notwithstanding much
eireumstantial evidence adduced first in this servies of papers, has remained thus far
insufficiently examined by direct experiment.

2. The plague-rat is the source of infection for man; to get rid of it is to stay the
disease. The ground for that opinion has been deseribed in detail in the three previous
accounts, and with completeness; but it is possiblethat it hasnotappeared tobe perfeetly
sound to some who may not have found themselves at liberty to examine it very closely.
Should this have been so, some circumstances which may have been contributory
to their doubt can be mentioned. Thus, the first report (November, 1900) was
necessarily oceupied in the main with examination of the commonly received view
that plagae hecomes epidemic as the result of direet or indireet communication with
the sick. On this point attention was at that time eoncentrated, for until the ground
had been cleared by settling it conclusively nothing further could be done; and
consequently, although the influence of plague-rats was watched at the same time,
and so watched as to warrant those who actually observed the course of events in
ascribing the prineipal rile to them, evidence sufficient to establish this to the
satisfaction of others was not then obtained. The inefliciency of that cause having
been decisively established by the course of the epidemic of 1900, in 1902 the rile of
the rat preoceupied attention. Tt was so examined, and the results were so recorded
in the report which related to that year, as to show its preponderating and, indeed,
its exclusive importance. Still, the evidenee, though full and cogent, was hardly
of the kind which lie who runs may read. 1 point out, therefore, as a second
contributory ecircumstance, that reasonings in which defects in the evidence are
given almost equal prominence with ascertained data are likely to confuse all but
the critical reader; and this is the character which the preceding deseriptions of
plague at Sydney have had, for my object has been to draw a complete picture of
all the known eireumstances—a character which has not been so commonly shared
by writings on the epidemiology of plague as to make reference to it in this place
superfluous.

3. By 1903 the exclusive nature of the role played by the rat had come to be
generally accepted by all in this State. We had not merely learned that but one
thing was necessary to stay, and to prevent, epidemic plague, namely, to kill the
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plague-ral, but also that the plague-rat conld be searched out with sufficient com-
p[{':tgncﬁs, difficult or even ]mlm]l:ﬂ?- as this business miuy have seemed at ﬁ[‘.‘s_fr .‘:i-lght,
Instructions, consequently, were simplified to the last degree. The business of
guﬂjng them pl‘l.ll(:tlh"l."}' uhsi'lﬂ.'l::], also, was facilitated _il:." the t}lﬂ[‘ﬂqgh trmu;ng
which the stafl had by that time received, and by the active and intelligent assist-
ance whieh the public had been gradually brought to render willingly, even when it
happened that their action was attended with expense to them, and with some less
direct injury to their immediate personal interests. Leisure o inguire into the
circumstances of each case, and into the condition of each building and neighbour-
hood, in the most complete and exact way thus beeame available, and for the first
time it was possible fo conecentrate attention on an attempt to learn whether very
close association with plague-rats could not he established in every case of plague,
provided sufficient time were devoted to the investigation. But evidently the method
of managing epidemic plague which had been adopted was inimical to this objeet,
for just in as far as it was well grounded and thoroughly applied it was likely to
prevent cases from occurring.  In point of fact, it turned out in 1903 that although
the epizodtic did smoulder for about three and a hall months in spite of all that was
done to extinguish it, it was so far successfully restricted by the method referred to
that it never attained to considerable dimensions in any neighbourhood, and eon-
sequently gave rise only to two cases. That the completeness of this result was in
part due to some favouring circumstance which has not been precisely identified is
likely enough ; but, however that may be, two cases were insufficient for the purposes
of the contemplated inquiry, and ancther opportunity was awaited. It arrived
during the year under review, and it was ufilised as described below. Tt will be
found that the connection mentioned above between plague-rats and man was
established in every instance.

4. The last evidence of presence of plague in Sydney connected with the
preceding ontbreak was got on 15th August, 1903, when the infection was identified
in the carcase of a rvat. The outbreak now to be described consisted in an epizodtic
of plague of which the first direet evidence was got on 1st March, 1904, the last on
3rd December; thus it continued during 9 months. Its course was marked by
oceurrence of plague in 12 persons who inhabited 11 dwellings, of whom 6 died ; the
first case was notified 9th March, the last on 10th September, 1904, and these dates
defined a period of a little over 6 months which fell within the time-limits of the
epizodtic.

5. The term which it is necessary to review comprised rather more than 13
months, and may be divided as follows. The precedent plague-free period dated
from 16th August, 1903, to 29th February, 1904 ; the epizodtic period from 1st
Mareh to 3rd December ; and the ensuing plague-free period from 4th to 31st
December, 1904, It 15 as well to mention here that the latter turned out to
be very short, but that recommencement of the epizodtic at S8ydney (19th January,
1905, at-the North Coast 8.8. Company’s Wharf) was thought to have resulted
from reinfroduetion of the infection from a district on the northern coast-line
qu dt-he State, which itself was probably infected by sea from another source than

ydney.

6. The way in which watch was kept on the state of the rat fribe during the
three periods just mentioned, and in which the epizobtic was restricted during the
second of them, were precisely the same as has already been deseribed in detail (Report,
1903) ; the officers concerned were the same, they performed similar funetions, and
the result of the general operations was marked by a suceess which was as nearly
the same as could be expected. Description of these details for 1904 would entail
useless repetition and is omitted.

7. Now, as regards the precedent plague-free period, which dated from 16th
August, 1903, to 20th February, 1904, the number of rats destroyed was 53,912, of
mice, 24,249 ; total rodents destroyed, 78,161. Of these the public delivered 41,982
rats and 17,723 mice, total 59,705, for which they were paid. None of these were
exnmined in the laboratory, for reasons already explained (Report, 1903, par. 7).
The remainder were collected by the intelligence staff, namely, 11,930 rats and
6,626 mice; total, 18,456. Allof these were examined in the laboratory (at the rate,
therefore, of about 110 a day), and all were found to be free from infeetion with
plague. They had been eollected on the wharf-line, which extended from the head
of Darling Harbour to the eastern head of Woolloomooloo Bay, from stores and

buildings
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buildings connected with it, and from some closely adjacent streets of the city, being
localities in which experience had shown that recurrent plague was most likely first
to show itself. "Thus, on 28th February, 1904, it &]}pmrcﬁ probable that Sydney
had been free from plague in its rats for more than six months, as it certainly had
been free from plague in man.

8. During the second, or epizodtic, period which dated from 1st March to Srd
December, 1904, the number of rats destroved was 61,657, of mice, 47,279 ; total,
108,936, Of these, 41,263 rats and 23,851 mice, total 65,114, were brought in by
the publie, and were paid for as above-mentioned. None of them were examined.
The intelligence stafl’ delivered 20,394 rats and 25,428 mice (total, 43,822), all of
which were examined at the laboratory, at the rate of about 182 a day. Among
them, 181 rats and 62 mice, total 248, were found to have had plague; the remainder
were free from this infeetion.  Additionally, 13 other animals were referred for
examination, namely, 5 domestic eats, 1 opossum, 5 native-cats (Dasyurus viverinus,
Shaw), 1 tiger-cat ( Dasyurus maculatus, Kerr), and 1 sparrow (Passer domesticus).
Plague was identified in 1 domestic cat, and this was the second in which this
infection had been observed at Sydney (see Report, 1900, p. 39).

Besides the above-mentioned animals, the infection of plague has been identified at Sydney by
Tidswell in the following, which had become exposed to it in a zoological garden :—4 wallabies, 1 wallaroo,
1 pademelon, and 1 tree-kangaroo (all of which are marsupials), in 1 Indian antelope, amel in 3 caped
sminea-pigs.  As plague had not previously been observed in marsupials, the methods employed to discover
and to discriminate the bacillus were of the highest importance ; they were, therefore, described at length
{Report, 1902, parts 157-163), although they differed not at all from those usually followed in this
labaratory in connection with plagoe-work in general.

No other animals, and especially none of the farm-yard species, have fallen under suspicion of
infection in this part of the world. Simpson and Hunter, working at Hongkong, have reported that
various domestic animals (pigs, calves, fowls, turkeys, geese, ducks, pigeons, &e.) were infected experi-
mentally by them, and that the pigs often survived for more than a month, during which they offered no
evident sign of illness except an increased body temperature, although they died of plague at last,
(Simpson: * Report to the Secretary of State for the Colonies on Plague at Hongkong,” 1903, pp. 49-108.)
The evidence adduced by the authors in support of their conclusions was mengre. Bacteriological methods
and results, and the experimental conditions in general, wene not adequately described, so that their state-
ments amounted to little more than assertions, notwithstanding clinical accounts of the cases.  Confirmation
muat, therefore, be awnited,

These experiments were repeated in Natal by Mr. H. Watkins-Pitchford, F.R.C. V.8, Government
Bacteriologist, who reported wpon them, and Dr. Haydon. (“Report on the Plagne in Natal, 1902-3 ;
by Ernest Hill, M.R.C.8, D.P.H., Health Officer for the Colony.” Cassell & Co, London, 1604 ).
The series of animals employed comprised 20 barn-yard fowls, 11 pigs, and 2 calves. The results wore
uniformly negative ; plagne was not communicated in any instance The details were w0 completely given
by Mr. Pitchford that little was left wanting.

9. During the third, or ensuing plague-free period, which dated from 4th
December to 31st December, 1904, 5,435 rats and 2,796 mice, total 5,231, were
destroyed. Of these, 3,504 rats, and 1,552 mice, total 5,086, were brought in by the
publie, and none of them were examined. The intelligence staff delivered 1,931
rats and 1,214 miee, total 3,145, all of which were examined at the laboratory, and

all were found to be free from infection with plague.

10. The several species of rodents examined in the laboratory during the whole
of the year 1904, and the proportions in which they occurred, can he stated. The
total number was 52,014; 35°43 per cent. of them were Mus decumanns, 1406 per
cent. were Mus raffus, and 50°47 per cent. were Mus musculus.

11. The number examined during the epizoitie period alone was 43,822 ; 32-15
per cent. of them were Mus decumanits, 14736 per cent. were Mus raffus, and 53 44
per cent. were Mus musenlus.

12. Of those which were found to be infected with plague, 108 were Mus
decumanus, 73 Mus rattus, and 62 MWus musculus, and these constituted respectively
44°26 per cent., 29:92 per cent., and 2541 per cent., of the total (243) infected.

13. The pereentage of each species infeeted to the total of each species examined
during the epizodtic period was fEr Mus decumanus 76, for Mus ratius 1°16, and
for Mus musculus -26 ; or, for all rats -9, and for mice but -26, although the number
of mice examined (23,428) exceeded the number of both species of rats taken
together (20,394.) As all these rodents were collected by the same staff, working on
the same areas, perhaps some renson appears for supposing that mice may be less
susceptible than rats to * natural,” as they are to laboratory, plague. In con-
nection with the small proportion of the infected to the total rodents examined during
this period, remarks already made (Report, 1903, pars. 13 to 15) should be reperased.
14,
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14. The species of rodents found on the _ninr: wemises ab which the twelve
patients were adjudged to have 1‘1.*:,:[.-51'53:1 the infection were as [ﬂ%]uw?f‘:—ﬂnﬂc A,
Mus musealus (but rats had died in unusual number before notifieation of the
case, and on search some carcases were found at a stage of putrefaction which
was too far advanced for bacteriological examination) ; Case C, M. decumanus ;: Case
I, M. musenlus and M. decwinenus; Cases B, E, and G, M. musculus, decumanus,
and raftus; Cases, D, F, H, K, L, and M, M. musculus and raffus—in other words,
M. musenlus was found alone at one place of infection, M. decumanus alone at a
second, M. musculus and decuwmanus at a thivd, M. musculus, decumanus, and ratfus
together at a fourth and fifth, and M. muscuius with raftus at the remaining four.
1t should be borne in mind that these figures are not cotclusive ; they represent
merely what happened to be discovered, and in reality show only that all three
speeies suffer from plague, and have been found in association with cases in man.
That M, decumanns alone may be an adequate cause of plague in man, however, was
shown in the ease of the ss. “ Antillean™ (Report, 1902, pars. 50-63), and has
recently further appeared from an outbreak in a distant part of the State, which will
be made the subject of a separate report.  In a farming district on a river about 800
miles north of Sydney, 12 cases, of which 7 were fatal, oceurred in 10 houses.
Considerable numbers of infected rats were colleeted, all of which were 3, decumanus.
Large numbers of uninfected rats were also examined, among which only a half-dozen
or s0 of M. ratfus were found.

15. The kinds of fleas found on the different species of rats caught at Sydney were
determined by the Microbiologist (Dr. Frank Tidswell, M.B., D.P.I.), who has
furnished the following statement (see also Reports, 1900, pp. 40, 56, and 57;
and 1902, pars. 272 to 202) :—

As opportunity offered during the year, individual species of rodents were searched for fleas,
Such opportunities were not particularly frequent, ns most often different Epecies were put together in
the same parcel, so that fleas from one might easily have become transferred to another. Collections were
only attempted when the animals submitted were all of one species.  The opportunities were still further

narrowed down by the fact that often no fleas were obtained under these cireumstances. However, the
results of this part of the work were as follow :—

Tanre I.-—10904,

Bpectes of Fleas, IJ.I’.'F.h-rwmuu.-:.‘ M. Fettus, M. Nasculus, Tatal.
WP = | = L
Ceratophyline (pulex) fasciadus,., 1 B i} 10
Clenopaylia (fyphlopsyile) muysculi & H] b 17 4
Puler pallidus (cheopis, Rothsck) 7a 1 5 12 L
F. T

16. The 243 infected rodents were taken on 41 different premises between 1st
March and 3rd December, but the last was taken on premises which had become
infected much earlier. Freshly infected premises continued to be discovered only
down to the 10th October, Further, although the first rodent in which €lagm was
identified was collected by the intelligence staff on 1st March at Grafton Wharf (see
Diagram, No. 1), unusual mortality among rats at 157, Sussex-street, on and after
29th February, was reported (see Diagram, No. 2). There plague was identified
in two mice collected on 11th Mareh, or the day after Case A (see below) had
been notified in connection with those premises; it is probable, therefore,
that the epizodtic began in that immediate neighbourhood, if not in that
house.  Although this would accord with previous experience, which has been
that epizoitic plague has always first shown itself at some point of the
line of wharves situated on the eastern shore of Darling Harbour, and in 1903
was first observed at the same part of this line (namely, at 158, Sussex-
street®), yet I do not consider that the infection was thereby shown to have
persisted from year to year. Inthe first place, while the line referred to included
all the wharves at which the produce trade with other States was earried on, hay and
chail with us have been by far the most important kinds of merchandise in relation
to risk of importation of plague; thus they were especially liable to reinfection.
Secondly, although very many distinet areas have yielded plague-rats in number in
the past during some one determinate period, no evidence of persistence of infection
on any of them has ever been got. There has been, indeed, a single apparent

exception ;

* The odd numbers are all on the water side of this street,
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exeeption ; but this was Gray’s stables, Waterloo (see Report, 1903, par. 25), and a
similar explanation applied to it. About 100 horses were stabled there: the
necessarily large and frequent supplies of fodder required for them were purchased
in Sussex-street, and the infection did not reappear at the stables until long after
the epizodtic of that year had declared itself in Sussex-street. All evidence has
ﬁl:ﬁ directly against such persistence, and against the view that plague is “a

se of locality ™ in that sense (see also pars. 40-1 below). The infeetion is
“localised " in the rat. But I have not been able to see in the facts ohserved at
Sydney evidence that it can persist in the rat in a chronie form which might serve
as the Hblt'tingd[mint of a fresh and viralent outbreak, nor, in Dr. Tidswell’s opinion,
has a prolonged and eavefully observed laboratory experience furnished any.

17. Of the 41 premises which yielded plague-rodents, 2 only were in private
occupation. One of these stood next to a builder's yard, distant from the centre
(see Diagram No. 14), where there was a small stable, which was also (probably first)
infected, and from which rats could easily pass to it; no doubt the same horde
infested both properties. Infection was carried to stables at the other private house
per saltum from the Darling Harbour centre (see Cases L and M below).  Fifteen
of the remainder were classed as produce stores, 18 having been of that deseription,
while 1 was a grist-mill and 1 a scedsman’s; 12 of these stood on the water-side of
Sussex-street. Other 14 were elassed as wharves, and stores connected with wharves,
1 of them actually having been a small steamer lying alongside a wharf, and most
probably infected from it. Then 2 others were timber-yards having water-frontage,
1 a builder’s yard (mentioned above), 1 a distant paper-mill, 1 a general carrier’s,
1 a wool-store, 1 a slop shop, 1 a show-room in an arcade, 1 the extensive basement
beneath the same areade, and 1 a public house. The infected eat eame from another
public house (making 42 places altogether) which yielded no rats. 8o that plague-
rats were found only at places commonly infested with rats, with a few exceptions ;
and in some of those exceptions merchandise was known to have been imported to
them from infected premises.

18, The position of the above-mentioned places is shown on the accompanying
Diagram by spots which have been numbered consecutively in the order of date on
which a plague-infected rodent was first observed at each of them; and in a table
printed on the Diagram the addresses of the places are given. These have been
consecutively numbered to agree with the numbers attached to the spots, and
against each is mentioned, not only the first date on which a plague-infected animal
was found at it, but also the last date. These two dates :ﬁ'n not in all cases
represent a eontinuous infection, and probably have resulted sometimes from
reinvasion. By comparison of the numbers and dates thus given, with assistance
of the Diagram itself, it is possible to follow the apparent course of the epizoitic ;
but elose acquaintance with loeal conditions, which cannot profitably be made the
subject of a%ﬂmriptiun, is necessary to avoid error. Further reference to this part
of the subject, therefore, is not made.

19. The 12 cases of plague in man, which were met with in the course of the
epizoitic, were notified from 11 dwellings. Nine of the patients were adjudged to
have been infected at their places of employment, the other 3 at their dwellings;
but 1 of the latter was also employed away from home. Ten places of employment
are therefore shown on the Diagram by the capital letters “ A" “ B, &e.;
and 11 dwellings by the corresponding lower-case letters enclosed within a cirele.
Some houses in both of these elasses stood on areas which did not fall within the
limits of the Diagram, but a marginal note sufficiently indieates their situation.
The number of adjudged places of infection was but 9, 3 cases having been
associated in place with three of the others.

20. The circumstances under which the 12 patients received the infection were
as follows. It will be observed that the clinical diagnosis was corroborated by the
Microbiologist in every case by microscopical and cultural examinations, and that in
some of them the test by inoculation was also employed :—

Case A,

Summary.—O0L.G.. m., aet. 15, unmarried, ereand-boy.  No former attack ; not inoculated ; had had
no communication with any previous ease, nor with any sick person during 10 days before attack ab lenst,
Besidence, 7, Tsabellastreet, Balmain, a suburk about 2 miles (in o stesight line and across water) north-
westerly from his place of employment, which wasat 157, Sussex-street, o produce store.  Notified by Dr.
Shirlow, 10th March, 1 pom. ; visited by the Assistant Medical Officer of the Government (. R. J.
Millard, M1, TRP.H.}, at Balmain, 2 p.m, ; admitted to hospital 10th March, discharged 21st April ;
duration of illness, 44 days.  Right femoral bubo ; morphologieal, enltural, and inoculation tr:f-!t; positivi,

Movements
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Movemants prior to Aitack.—For 10 days prior to attack had moved only between his residence and
his employment by ferry ; his duty required him to visit the North Coast wharf (at the back of his pl
of em nt) every day, and s Newcastle wherf near by once a week.  He took his lunch with him,
and ate it at the store.

History of fiwess. —Rose in usual health 9th March : went to work ; at 9 a.m. was suddenly seized
with shivering, nausea, general pains, and a sharp pain in the right groin ; lay down, ent no lanch, bot did
not go home till 6 pm.  Became delirious during the night. At 2 pm., 10th March, the bubo was of the
size of a amall hmrllll:: thore was a little perindenitic effusion.  Said he had lately canght several fleas on
his legs and body, and had killed them ; the premises (employment) were infeated with fleas ; there were
traces of numerons flea-bites on legs and abdomen ; no other lesions,

Rexidence —~Weatherboand cottage, semi-detached, one storey, thres rooms ; repair and cleanliness,
fair; no fradense; no stable near. Connected with sewers. General sanitary state, fair.  Bedroom
disinfected 11th March. i

Employment. —Stone, good repair ; used as a produce store.  One floor, conerete covered with hard-
wood planks in close contact ; clean ; lighting, fair ; ventilation poor.  Searched and cleansed 11th March ;
no goods destroped,

Hats—At residence : occupants and neighbours said none had been seen in that neighbourhood for
about four years; there were no signs of infestation. At cmployment : 29th Fe pationt noticed
n badd smell; and after search discovered 2 dead rats in the store ; on 1at, Znal, and Jrd March, he found 1
2, and 2 dead rats ; he lifted all of them with a board, and put them in the street gntier, stafl
discovered 7 more carcases on 11th Mareh, 5 (rats) advanced in decomposition ; in the other 2 (miee
plagne was identified. As regards the immediate neighbourbood, one Mus rattus, sick, had been ki
th March on the roof of 161, Sussex-street (next door but one to No. 157), by & man sent by the Harbour
Trust to do repairs ; it was delivered at the laboratory where Mague was identified in it, morphological,
oultaral, and inocalation tests having yielded positive results,

Contacts and further Cases—Atb residence, 6 ; at employment, not noted.  No further cases,

Case B

Summary. —B.W.W., m., act,, 23, married, labourer. No former attack ; inoculated at Sydney,
1900 ; had had no communication with any previous ease. Residence, Underwood street, Paddington,
about 2 miles south-easterly from his place of employment, which was at the Grafton Bond, Darling
Harbour (northerly end of Sussexstrect).© Notified by Dr. O'Gorman Hughes, 13th April, midday ;
visited by the Assistant Medieal Officer of the Government, at Underweod-strect, 3:15 pmn. 3 admitted to
hospital 13th April, discharged 17th May. Duration of illness, 38 days,  Right femoral bubo ; morpho-
logical, cultural, and ineculation tests, positive,

Movements prior to Attack.— Regularly employed for many weeks at Grafton Bond @, to which a
wharf was attached, and which contained cased goods, spirits, drapery, &e. ; was entirely em within
the bond ; went to work by team, left ot 545 and usually went straight home ; on 10th April (Sunday)
went to Coogee ; had not seen any rats at the bond for 14 days past.  Took his lunch to the , and ato
it there. Employers said that although he worked well enough during the day, he drank, and his home
Was miﬁ-nrahl_r o,

History of finess.—10th April, afterncon, while amusing himself at Cogeiees felt pain in vight greoin ;
no headache, &e.  11th, went to work ; about midday beadache and maluise set in, with ineronsed pain in
groin where ke then found a lump about the size of a marble ; slept little that night. 12th April, went to
work again at the usual time ; headache, vomiting on rising, and fever ; was unable to continue after
mickday, and returned home. 13th April, at 2-30 pm., two or three right femoral glands were foond
uulm-ﬁnd, not very tender, the largest the size of a marble; T, 99-2, P, 105, pale, not apparently very ill.
On the right leg were one or two seratehes made by finger-nails, no other lesions ; no flea-bites i
(the skin was very dirty).

Residence—Terrace house, 3-storeys, & rooms, brick ; connected with sewers 3 tleanliness and general
sanitary state, fair, except o basement which dirty and damp. Patient, wife, and infant oocupied one
room, almost destitute of furniture; bedding burnt because filthy. Room disinfected 14th April. Mo
trade use ; no near stable, &

Employment—A new building, sound in all respects; basement floor concrete, other floors not
ceiled.  Searched as far as possible 13th April. :

Rats.— At residence, no signs of infestation ; tenants said none seen. At employment, & little rat-
dung was found in a few places, no carcases.  1st March, plague was identified in the carcase of a mouse
taken at Grafton Bond in a building in which the patient worked when he was not wanted at the building
to which he was more especially attached (Bond G); amd on 27th April, 14th and 31st May other
rodents which had been taken at different parts of the collection of E:iidinga which constituted
Bond, were detected among a total of 796 rodents submitted on 81 days between 24th Febroary and 31st
May. On lith, 18th, and 20th April, 3 plague-rats were taken at Adelnide Wharf No. 1 (otherwise
called Grafton Wharf), which lay within 50 yards of the bond.

Contacts and further Cases—At residence and at employment, not noted. No further cases
oeurred.

Case

Summary.—ILM., m., aet. 36, married, & seedsman. No former attack; not inoculated; no
communication with any provious case. Residence, Morgan-street, Marrickvills, about 3} miles south-
west from his place of employment, which was at the corner of Pitt and Campbell streets, where he had
his <hop. Notified by Dr. G. H. Abbott, 22nd April, 10 pen. 3 visited by the Assistant Medical Officer
of the Government ab Marrickville, 23 April, 10 am.; admitted to hospital 23rd April, 3 pm. ;
discharged 1st June; duration of illness, 43 days. Right femoral bubo (later a right inguinal glmci
became enlarged) ; morphological, cultural, and inoculation tests positive.

Movements prior to attack.—H.M. oecupied a vetail shop at the eorner of Campbell and Pitt streets,
In Belmore Market (vegetables, seads, produce, dee. ) across Camplellstreet, he had o small bulk store, an
apartment built of and floored with wood within the stonepaved market, with a frontage to the castern
end of the latter. Spent most of his time at his retail shop, but eanvassed for business in the markets on
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Tuesdays, Thursdays, and Saturdays. He visited the bulk-store 11th April, and from then till the 16th
was ocoupied at his retail shop; 17th April (Sunday) went early to bathe at Lady Robinson's Beach,
thereafter at home ; 19th April visited the bulk-store, where he remained about ten minutes, and saw
some bags of canary-seed turned over during the morning ; 20th was oceupied entirely at the retail shop.
History of Hineas.—20th April went to work as usnal, and econtinued in usual health thronghout
the day ; went to bed still well ; was roused about 11-30 pom. by headache, pain in the loins, shivering,
fever ; he vomited hefore daybreak. 21at, cat no breakinst; was visited by Dr. Abbott, who examined
the superficial lymphatic glands, and found they presented no enlargement or tenderness,  22nd, afternoon,
in I'lght groin, where he felt a small lump. 23rd, 10 am., exhibited a visible swelling in I'iEllt-
ﬁ?'ﬂ triangle, which was eaused by an enlarged femornl gland and o good deal of pedadenitic effusion
lat June a second femoral and an inguinal gland had become slightly enlavged).  Distinet remains of a
hite were seen 5 inches above the right external malleolus, and there were thres others on the lower
part of the abdomen (patient said he was rarely or never bitten by fleas) ; no other lesions of drainage area.
Heviclenee. —Detached villa, brick, one storey, six rooms ; theee aviaries and o fowlhouse ; no stable
in near neighbourhood ; no trade vse.  Connected with sewers ; elean, and in good sanitary state ; one
badroom disinfected 23rd April.
Employment. —The building was of one storey, and contained one room only ; not in conmunieation
with any other building.
ats,— At residence, no traces.  Tn the course of routine inspections the retail shop had been found
rat-infested, and the owner had consequently been served with notice to put in a conerete Roor on 30th
March ; at the date of attack this work was still in progress, so that few signs of infestation were then
visible. Rat-catchers of the City staff had been at work at the market and in its neighbourhood for many
days ; on 19th April one of the carcases delivered by them at the laboratories was found to be plague-
infectod.  On removal of the stock from the bulk store in the markets, which consisted of about S0 of
mnaﬂ-ﬁeﬂd, to another place (it was not further interfered with), the wooden floor was found to be full of
rat holes, and on taking it up burrows were traced under the flagstones of the market pavement and under
the adjoining streot pavement ; the earth was excavated to a depth of about 3 feet, and it was found that
the burrows extended many yards.  This work was earried on between the 19th and the 25th ; it resulted
in eollection of 83 rats, in 24 of which plague was identified (65 were gatnered on the 21st and 22nd, of
which 17 were infected).  Portion of the stock of canary-seed had been recently Innded at Adelaide Wharf,
where plague-rats had been found on and after 14th Apeil.
Contacts and further Cases.—Ab residence, 4 at employment not neted ; no further cases ocourred.

Case D,

Sumnary.—W.0'N., m.. ot 17, unmarried, labourer. No former attack : not inoeulated ; no
communication with any previous case. Residence, Factory-street, Parrsmatta, about 14 miles from his
I:laoa of employment, which was at Wearne's grist-mills, Dixon-street, within the city of Sydney.  Notifted

Dr. R, Bowman at midday, 25th April ; visited by the Assistant Medieal Officer of the Government at

matta District Hospital, and reported for removal at 310 pum. ; admitted to Coast Hospital, April

26th, 6 pm., patient's state and length of jowrney by road having vendered delay necessary ; discharged
3nd June ; doration of illness, 40 daye. Right femoral bubo ; morphologieal and cultural tests positive.

Moverents prior {o défack —Waa out of work, went frequently to ﬁyflnﬁy by train, and visited
many different submrbe,  16th April engaged st Wearnes mill, to begin 18th ; remained st home 17th
(Sunday), and thereafter moved only between his house and the mill.

History of Hiness.—22nd April, 1 pan., felt pain across loing, and at 3 pao. pain in right groin ; he
was giddy and weak, but finisled his day ; shivered during the evening, went to bed at 9 pan., and
remembered nothing thereafter until he came to himself in Parrsmatta Hospital, where he was admitted
23pd, T pom.  On examination, 25th, exhibited s right femoral bubo about the size of 2 pigeon's egg, with
some perindenitic effusion ; no lesions of drainage area, exeept flea-bites.

Residenes.—Detached brick and weatherboand cottage, one storey, four rooms ; walls damp’; pail-
eloset, clean ; no teads earried on ; no stable in close neighbourhood.  One bedroom disinfected 26th April.

Employment.—An old brick building, five storeys, very much out of repair ; wooden fooring in
basement ; a good deal of maize, wheat, and oats nwaited grimiing.

Rats.— At residence, no signs, At employment, patient said he had seen wone ; on inspection thers
wern signs of past and present i tion, and between 27th Apnl and 5th May 71 rats and 29 mice wera

; plague was identified in 2 rats and 2 mice.
Condacts and further Cases.—There were no further cases,

Case E.

Summ.—W.JJ.H.,, m., mt 33, married, earter. No former attack ; not inoculated ; no
communication with any previous ease.  Residence, 98, Reservoir-strect, City, about a quarter of a mile
from his employment, which was at Hop Lee and Company, fruit salesmen, 28, L‘un%h:ll-ﬂlmﬂ, City.
Notified by Dr. Corlette, 26th April ; visited by the Senior Medical Officer of Health (Dr. W, G. Armstrong,
ME, D.P.H) at 2 pm., and reported for removal same time ; admitted to Const Hospital 26th April,
530 pom. ; died, 30th April ; duration, 84 bours. Right femoral bubo ; morphological and cultural tests
positive (later, inguinal glands enlarged as well).

Novements prior {o Aftack.—In his presont employment, fivir YidLrs ; Was occu e 1o earting fruit,
die., from Sussex-street wharves to Campbell-strect every day ; delivered a load at Adelaide Wharf, No. 1,
otherwise called Grafton Wharf, 22nd April; 23nd April (Saturday), afterncon, ;.mmrled with Field
-I'u‘ﬁlhl};; lnst nt work, 25th April, 6 pm. ; stabled his horse at livery stable, 28, Campbell-street.,

istory of Jlness—Worked ns usual, 25th April ; afterwards went to Victoria Barracks ; retired
to bed in usual health ; attack sudden about midnight ; felt first a sharp pain in right groin, and found a
gmall lump ; then high fever and general weakness ; no other pain.  26th April, 2 p.m., exhibited o small
right femoral bubo about the size of an almoend, not painful and only slightly tender. On limba and chest
was an extensive inflimmation of the hair follicles caused by dirt ; at many points there were small
pustules.  No other lesion of the drainage area visible.

Hesilence. —Two-store in a terrace ; brick, clean, good repair ; connected with sewers ; no
trade wse ; no stable near, One diginfected 27th April. Employment.—
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Emplaynient.—Brick, concrete floor to basement, very clean and well kept.

Ratz—At residence, no traces ; at employment, no traces, At Grafton Wharf, where patient hacd
delivered & load 28nd April, and was oceupied nearly all day, plague-rats were taken 14th, 18th, and
20th April.

ontactz and further Cases.—At residence, 4; ot employment, not noted. No forther casea
genivred,
Case F.

Swmmary,—C EC, m., ot. 33, single, lnbourer,  No former atéack ; not inorulated ; no communi-
eation with any previous case. Residence, 08, Druoitt-street, City ; employment, Town Hall close by.
Notified by Dr. Morgan Martin, 12th ?-Ill:.‘. 930 n.m, ; visited by the Assistant Medical Officer of the
Government, 10 am, ; reported for removal at 11 s, ; admitted to Coast Hospital, 230 pom. ; discharged,
drd June ; duration of illness, 27 doays,  Left femoral bubo ; morphological and cultural tests positive.

Movements prior to Attack. Patient had been o member of the cleansing gang employed by the
Loeal Anthority for the City of Sydney for o long time. Was occupied in cleansing Wearne's grist-mill
(see Case 1)), 98th April to 5th May (on the included Sunday he stayed at home); 6th and Tth May he
was employed at other promises where no plague-rats had been or wers afterwands found.

History of Miness,—8th May (Sunday) felt slight pain in left groin on stooping to put on his boots,
anid found a small lump ; was well, ent breakfast, went to bathe at Coogee, returned ; at 11 aum., found
himeelf tos tremulons to shave ; soon after became giddy, frontal headoche began, eyes became suffused
and ran, and he found the lump in the groin more tender and larger.  Afterwards he shiversd from time
to time, amd at 3 pan. noticed the bubo had beeome still larger.  Thereafter he experienced the usoal
symptoms in rather slight degree, including slecplessness ; but on the night 11th to 12th, be slept well.
At examination 12th May, he exhibited a left femoral bubo, which consisted of two glands enlarged and
enveloped in o mnss of effusion, the whole about the size of o pigeon's egy,

Residence.—A threestorey brick house of eight rooms in o terrsce ; cleanliness and general sani
state fair to good ; connected with sewers.  Promises used as a lodging-house ; no stables near by, One
bedvoom disinfected 12th My,

Employmant.—Zee Wearne's mill, Caze 1,

Bats —Nesidenes, one wmt-liole in & front room was evidenee of past infestaiion ; but there wera
no present signs.  Employment, see Case 1, Wearne’s mill.

Contecls and further Coses.—At residence, 18; at employment (engaged together with him in
elennsing the mill), 10, No further cases oceurped,

Case G,
Summary.—GLC, m., et 49, married, labouwrer.  No former attack ; inoculated Sydney, 1900 ; no
eommunication with any previous ense.  Residence, 31, Murray-street, Pyrmont, within the eity, &

half-s-mile neross Durling Harbour from his place of emplovyment, which was at Federal Bond and 8

on the easterly shore of Darling Harbour. )}Iuti.ﬁ-l:d bv o miombor of the Departmental rat staff, 27th May,
D30 aam. ; visited by Assistant Medieal Officer of the Government, 10-30 ; reported for removal, 1145 ;
admitted to Const Hospital, 515 pam. ; discharged, 9th August ; dumtion of illness, 46 dgys. Left
femoral bubo ; morphological and enltural tests positive,

Movements bafire dttack.—Was regularly employed as a store hand at Federal Bond and Stopes
for lomg before illness, amd was last at work 26th May, Walked to snd from work, and ste his lunch on
the premises, =z

History of Hlness—25th Muy, went to bed in usual health ; was roused by severe frontal headache
nnd shivering about 11-30 pm. ; was giddy and weak on rising next morning, but went to work ; at 10
aum., 26th May, noticed o slight eutting pain in the left groin, and at 11 went home ; during the evening
noticed a severer pain in the groin, and found o lump there ; was visited by his lodge doctor at 6 pan.
Un ecxamination, 27th May, the bubo consisted of two or thres enlarged femoral glands, of which the
biggest was the size of a marble.  No lesions of deainage area were visible (skin very dirty).

Besiclanes. — A twostorey brick cottage of four rooms in o terrace ; connected with sewers:; no
bruade use ; cleanliness and ventilation bad ; walls, ceilings, amd bedding dirty and infested with bugs, No
stables in close neighbourhood.  One bedroom disinfected 28th May. !

Emplayment.—A brick building of two storeys, and four large sheds of iron and wood, in which a
variety of artieles were stored, among them a large quantity of oats, wheat, barley, and chaff He wasz
ocoupiad in moving, stacking, Jdoe., the articles in store,

fiots.— At residence, no signs.  From Federal Bond, Stores (diagram No. 15), and ndjoining wharf
21 rats were submitted between 25th and 28th May, of which | were infected with plagne. 24 May,
patient said he found a dead rat in one of the stores, which he wrapped in paper and gave to the rat-catcher
{rat-cateher confirmed this) ; this rat yielded smears which aroused suspicion of plague, but the cultures
which were made became overgrown ; 25th May, he found another, which he also mepud in paper, and
gove to the rat-catcher ; the mat-catcher himself took another mt at the hond, and submitted bnt&u; lngrus
was identified in one of them, but there was nothing to show which of the two was that pleked up by the
patient, (Cf. Case L bolow.)

Contucts and further Cases—Al residence, 4; at employment, not noted. No further cases
gecurred. X

Case H.

Sumnnery.—W. W, m., wt. 20, unmarried, lnbourer,  No former attack ; not previ inoculated ;
hod had no communication with any previous case.  Residence, Raglan-street, Waterloo, shout 6 miles
north of his place of employment, which was at the Federal Paper Mills, Botany.  Admitted to the general
wards nt the Const Hospital, 31st May ; died, Gth June ; duration of illness, 6 days.  Slight swelling of &
right femoral gland (first appenred sixth day) ; morphological, cultural, and ineoulation tests positive.

Movaments bafire dttack.—Had been employed at the paper-mill for a considerable time, and the
books showed that be had recently been absent only for an hour on 17th, and for half a day on 18th May,
when (his relatives said) he had a bad cold. He went to and from work by tram, and had spent his own
time either at home or in his neighbourhood, but on SBaturday nights he usually went into the city for
amnusement. j History
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History of Filnsss.—His relatives said he was an epiloptic, but was well bofore, and on the day of,
attack. He was brought to the heapital §lst May, on a loery, by his fellow workmen, who said he had
worked as usual during the morning, and had eaten a good lunch at 12 ; he resumed work at 1 pan. ; at
230 he ghiversd, boeame giddy, and eomplained of general pains about the hady ; very soon afterwards he
staggered out of the shed, where he was occupied in sorting vags, and fell to the ground ; he was
unconseions, or, aa his friends said, “bis foce was foshed, and ho wonld not answer questions ”; he was
further snid to have had & convalsion on the way to the hospitai, where he arvived about 3 pm. He was
admitted to a general ward under carve of 4 Medieal Officer (De. W. W, Stevens, MLB., B.Ch.) of considerable
clinieal experience with ue,  This disense wos borne in mind in making the diagnosis, and the
| ficial i‘;:mp}mt'ic ganglin were examined daily.  His symptoms consisted almost entirely in high fever,
delivium with great restlessness, a alight cough from the beginning, epistaxis, some diserloes, and mebeorism ;
commencement of the sixth day (5th June, evening) tenderness was found in the right groin, where,
twelve hours later, one of the femoral glands had become a little bigger than & pea; at the same time the
physical signs of pneumonia became apparent over the right base, and were fully developed the next
morning.  He died at 11-30 a.m., Gth June. No examination was made pestiorteamn,

idinee.— A weatherboard eottage of one storey, four rooms ; s poor place, tolerably clean, but
in bad sanitary condition ; no trade use ; no stables very near.  Not disinfected.

Employment.—A paper-mill, about 6 miles south of residence, standing on serub land, near
swamps. The promises were very extensive, not old, and very well constructed ;. conerete floors threughont—
to sorting-gheds as well as to brick boildings.  There was a large stock of material awaiting manofacture,
which amounted to nbout 7,500 bales ; it consisted of some rmgs, bot chiefly of wasta paper, rope, jute
bagging, &e., &e, There were about 2,000 cubic yards of similar matter which had been domped in the open,
and had there rotted.  The ploce was clennsed by a staff of men employed by the company, but under
direction of Departmental sanitary inspectors @ the stock was moved, t-:mﬁme-d unider tarpanling, fumigated
with sulphur for mrulm’nn of rats (if any), and restacked.  The rotting material was spread ot in o layer
18 inches thick, and covered with engine-ashes, after having been sprayed with miscible carbolic.

fate,— At residence, no signa of infestation, At employment, between 10th and 23ed June, rat-
catehers submitted 34 rots, 125 mice, and 5 native ents (Dasynrus Picerinus, Shaw) ; the cleansing staff
found omly 1 rat with 4 young, 6 mice, and 2 native cats ; no holes, burrows, &, Plague was identified
in 1 rmat taken 10th June, ampd 1 mouse taken 16th June: the whole number were examined in the
laboratory in the nsoal way, but all had been trapped. and, therefore, wero either all in good health, orif at
all infected but slightly so.  The premises themselves offered ne signs of infestation, and it was conjectured
that the redents taken were introduced with the bales of material which were delivered daily.  The supplies
referred to were collected at two places adjoining each other in Harbourstreet, Darling Harbour, One
belonged to the company, the other to a mgadealer ; they were situnted next to Wearne's mill (see Case D),
and both had doors which opened on a yard on which Wearne's mill also opened. At the latter place
plague-rats were taken between 27th April and 3vd May, but not later.

Contacts and further Casss.—At residence, 4; at employment, 63 men and 44 women wers
employed—total, 107 ; 37 were ocoupied in the sortingshed, where WW. worked. No further cases
orourred,

Casg I.

Summary—R.5, §, #t. 15 unmarried, milliner's apprentice. Mo former attack ; inoculated

diey, 1900 ; no communication with any previons case.  Residence, Town's Wharf, Miller's Point,

about & mile from her place of employment, which was at 302, Georgestreet, City, Notified by Dr. B H.

Binney, 21st June, :nidpdnjr; visited by the Assistant Maodieal Officer of the Government at 12-30 ; reported

for removal 2 pan. ; admitbed to the Const Hospital 6:30 pon. ; died 22nd June, 6230 p.m. ; duration of

illness, 76 hours. Left sub-pestoral and left cervical buboes ; morphologien] test ullﬂi“i to ligquid from a
swollen gland, and to blood withdrawn from the general cireulation, 21st June, midday, both positive.

Movements bafore Attack.—Between residence and employment only.

History of Hiness.—Was in good health. 19th June went to work as usual ; at 3 pan. shivering
and frontal headache ; 20th June, first*felt pain about the left axilln, which gradually inereased ; during
the evening her pulse and temperature were normal (D, Binney) ; during the ensuing night first felt pain
in the left side of the neck. 21st June, midday, T. 1024, P, 128 ; exhibited a small, very tender, hubo
under the border of the left pectoralis major ; just above the clavicle a slightly enlarged and tender
posterior cervical gland wes dotected.  Death by eardine failure,

Fesidence, —Town's Wharf, where her fither was watehman, A brick two.storey cottage of six
rooms, which was attached to, and formed part of, & bonded storve, from which it was separated by 0 wood.
and-iron partition ; lighting and ventilation bad ; the patient’s bedroom had no outside window.  Three
roomns disinfected 22o0d June,

Ewmployment.—A brick house of three floors, in a satisfactory slate ; patient worked in a room on
the second floor, which was in goed sanitary condition. My 4

Rate— Residence. Doad rats were Found beneatl the kitehon floor and at parts of the adjoining
bonded store ; the carcases were putrid.  During the 115 days—1st February to 20th May—39 successful
visits had been paid to this wharf and the stores in the cnclosure attached to it ; they vielded 136 rats
and 73 mice, all of which had been examined in the laboratories, and had been found healthy.  On 26th
and 27th May, 7 mts and 3 mice were submitted, of which 3 rats and 1 monse were infected.  Between 30th
May and 13th June, 11 successful visits yielded 17 rats and 15 mice, all of which were healthy,  On 14th
June, 2 rats and 2 mice were brought in, of which 1 mouse was infected.  During 136 subsequent days 61
successful visits were paid to these premises ; they yielded 44 rats and 61 mice, all of which were examined
in the laboratories, and were found to be healthy. At employment, no traee of infestation,

Contacts aned further Cases.—No further cases ocewrrel,

Case K.

Summary.— LB, m., wt. 40, married, shipping clerk. Residence, 187, Edgecliffe-road, about 3
miles south-westerly from his place of employment, wfnir.:h was at 170, Clarence-street, City. No former
attack ; not inoculated ; no communication with any previons ease, Notified by Dr. O'Gorman Hughes

191 inl
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3rd August, 1-30 pam. ; visited by the Assistant Medieal Oificer of the Government at 3-40; reported for
ramuvalE:t-t‘E-'ll}; E-dmii:tﬂd tatll?ﬂmnt Hospital 9 pm. ; died 4th August, 930 am. ; duration of illness,
96 hours. Buhe, left sub-pectoral ; morphological and cultural tests positive, .

Movemenis before Attack.—Had beenat his business regularly for o considerable time : he was chiefly
occupied at his office in Clarence-street, but had to visit daily the head offiees of various shipping companies
which were not near wharves ; and be had visited only one wharf during the ing three weeks,
namal ¥ the office attached L HIJ'I.'F.I'I.I'III Smxithy nnd CUII‘IPH.I‘IJ"H- wlmr,l': whgm he ﬂll] A0th J“]_},’ uihemisu
he had moved only between home and place of employment. :

Huslory q,;.i"lhm.—{!ﬂth July (Saturday) in good health, went to work as wsual ; in the afterncon
bad headache, but eat a L tea, went to an election meeting in the evening, and slept well at night.
Jl1st, shiverad at 8 am, felt gencrally unwell during the morning, headache, giddiness, and vomiting ;
uneasiness in left axilla about 9 pam.  1st August, still felt feverish, vomited soveral times, restless, no
appetite, the axillory pain was much increased and a lump was felt. 2nd August, sume symptoms ; did
not feel very ill.  Jrd August, first sought medieal advice.  Abont midday was found in bed feelin wiak,
not apparcntly very ill ; had had some dincrhos, complained of axillary pain; the bubo .mnmgd in &
large doughy mass, in which a gland could be felt ; T. 102-8, P. 99, R, normal. Lesions of drainage area,
none.  He subsequently said he had cut his left thumb slightly on radial side of nail with u&annﬁn
24th July; this had bled on 25th and 26l while he was ot his office, and he had dreied up the blood
with blotting-paper. Died 4th Angust, 930 am., eardise failure, mind clear.

Residence.—Brick terraee house of five rooms, with basement ; connected with sewers, very goud
sanitary condition, and very clean ; no trade use ; no stable near.  Bedroom neeupied by patient disinfested
Gth August.

.gﬁmphymmr:.—r.& warchouse wsed by a firm of carrying agents, brick, four floors, excellent repair,

neral sanitary condition good, cleanliness fair ; patient’s office on ground-floor ; no stables or outhouses :
nent conereted § all reoms ceiled womd., A considerable store of general merchandise, including a faw
bLales of hops and about 2 tons of bird-seed.  Searched and disinfeeted Sth Aungust,

Rate— At residence, no traces, At employment, search revealad abumdant signs of present infestation,
in the shape of fresh dung, and the carcases of three or four recently dead rats ; rat-dung was found in a
drawer of the desk which decensed used habitually ; plague was identified in the carcases of 2 rats and
1 mouse eollected in the store 4th to Sth August.

Contacts and further Cases.— At residence, 1 ; at employment, 11 men, 1 woman. No further cases
oorurred.
Case L,

Swmmary.—P.D., m., wt. 26, single, a coachman in private employment. No previous atlack ; not
inoeulated ; no communication with any former case.  Residence and employment, Curzon Hall, Marsfield,
a supurb of North Sydney; but on Sth September, after falling ill, went to his father's house, 298,
Trafalgar-street, Annandale, a subarb of Sydney. Notified by the Coroner 11th September ; duration of
illness, 51 hours.  Notes of the post-merfom examination were Furnished by Dir. Steatford Sheldon, by whom
they were made about fourteen hours after death :— Rigor mortis and post-mmertem lividity well marked ;
no swellings or marks of identification. The inguinal glands were disseoted out ; they were rather high-
eoloured on both sides, but not enlarged ; corvical and axillary glands wore not enlarged.  The blood was
dark and tarry. There were signs of ecchymosis in the loose tissue around the right eye, and sub-con-
junctival ecchymosis of the left eye. Brain, intense venous congestion, Heart: aboub two drachms of
clear fluid in the poricardiom : left side engorged with clots ; right side empty ; petechial subserous
hemorrhages. Pleurm contained about an ounee of clear fluid in each ; the lungs were quite normal in
appearance, and there was no congestion. There were very marked subperitoneal ccchymoses on the
posterior wall of the abdomen, and the areolar tissue round the kidneys was intensely oo i
dark venous blood ; there were subserons heemorrhages on the small intestine at various poinis ; the kidneys
were swollen, soft, very full of dark blood, and showed subserous petechial hemorehages, The liver was
about normal, no marked congestion. Bpleen large, soft, very congested.  The bladder was . Baoth
iliac veins were congested ; the left appeared to be inflamed, and was full of breaking-down'clot.” To a
portion of the spleen which had been preserved in carbolie solution the Mierobiologist applied morphological,
cultural, and inoculation tests with positive results.

Movements before Attack.—Had been in his present employment two years, Went to Annandale
drd September, returned 4th, evening,

History of Niness—It was ascertained, after examination of several members of the household,
that he was in his usual health during the forepart of 7th September ; but that . while driving a
carringe to mest the train late in the afterncon complained of - shivering to a fellow servant who
accompanied him.  Having returned, he put his horses up, changed his clothes, and went to a pardtjy aka
neighbour's, but was too unwell to stay more than half an hour, &th September, remained in bed all day ;
he was visited and attends] from time to time by ML (s M, 50 below), the houss r, and by Mrs.
G., an occasional domwstic assistant: he had headache, fover, and vomiting. On Oth September, he
decided to go to his parents, at Annandale ; he went to Sydney by train, and arrived at Annandale about
midday. At 5 pm. he was visited by Dr. H. B. Ludlow, who found him suffering from diarrhea and
vomiting, tongue and lips dry, T. 103 ; he had o swelling alomg the inner side of the left thigh, which was
not markedly tender, and tenderness in the right hypognstric region ; his general state was described ss
having been “typhoidal.”  About 8:30, Dr. Ludlow returned, and found the patient had just died ; he
noted that the body was already livid, and growing darker. He declined to eertify to the cause of death,
and informed the police.

Residence (of parents at Annandale)—A detached weatherboard eottage, one storey, five rooms, one
fowl-house ; general sanitary state good ; connected with sewers ; no trade use ; no near stable,  Pedroom
where patient had Inin disinfected 12th September,

Employment (Curzon Hall, Marsfield).—A private residence standing on a considerable area of land ;
built of stone, two stories, twenty.six rooins, large basements ; generalsanitary state satisfactory, The patient
inhabited the stables. These were of stone, two stories.  On the ground-floor was stabling for six E:nm;.
at one end a kind of office, at the other  conch-house, harness-room, and a lumber store. On the u
floor was a large loft over the stalls, which contained about 220 bags of chaff, cat husks, &e. ; over




11

coach-house, &e., were some empty rooms ; and over the offiec was the patient’s bedroom. There were
other structures in the nds which, after examination, turned out to have no special importance in the
present connection ; and about 400 yards from the honse was a large building, partly of stone, which was
sometimes used as a church, [ contained one room, used as o bedroom by some out-door servants, as well
as three basement rooms, of which one was used as a store for chaff, and contained about twenty bags,
Between 12th and 17th September the premises were cleansed by a staff of six men, furnished by the
gro]xriatm, assisted by two members of a former cleansing staff, under direction of Departmental SBanitary

nspectors Getting and Lloyd.  Occasion for cleansing operations was found to be contined to the stables
and the distant building last-mentioned ; they were dizginfeeted and lime-washed.  The bags of feed were
examined, broken l%:reing opened ont.  Between 30 and 90 such bags were burnt, together with their
contents ; the sound were merely ransacked, and were not otherwise interfered with.

Rats,—~Tnguirics made of different persons showed that before he foll ill deceased had killed o sick
rat which he saw crawling neross the floor of his bedroom when he rose one morning, and had ot the same
time found two dead rats either in his bedroom or in the loft on which it opened.  He had told this to
his sister at Annandale, to a friend ot Marefield, and to one of the ontdoor servants at Curzon Hall, all of
whioim wore tely questioned.  One of these witnesses thonght he had said he found the rats on the
fith; ome could only remember that he had said the finding happened about the Gth—that day having bean
the duy befors his attack, and the time referred to about 30 hours before attack.  The thind witness thought
he was told it happened @ two deys before he fell il,” or on the Sth. Tt appeansd that no other dead wmis
hud been observed with exception of 2 reported by the stable boy; thedate on which he saw them could not
be fixed, and they may have been part of the three above-mentioned.  The stable was found to be badly
infested ; rut dmppj_“ﬁu were thickly strewn over the floor of the loft and the chaff bags, which latter were
also rat-caten ; much loose chaff, intermingled with mt-droppings, lay aboat the floor; three putrid carcases
were found in o coil of rope about 3 J.Ia.rtln. from the bedroom door ; the other rooms on that floor, and the
rooms (except the stalls) on the ground floor were similarly bestrewn.  But there were no burrows or holes
in the uﬁwk, and nests were found only among the chaff and in the harness-room (the baildings were
not only solidly eonstructed and in gowd order, but stood on o soil which was either shale or, in places,
very hard clay). A similar state of things was found at the distant building above-mentioned, in some

of it ; and the chafl stored there was part of the same consignment ns wos stored ot the stables,
ny stacks of timber, as well as green-houses, bush-houses, &e., and other places existed in the extensive

g, which seemed likely to afford harbourage for vats ; they were esvefully examined and found not
to be infested. The house itself offered oo signz of infestation ; traps, decoy-haits, &e., were set, and 1 rat
and 1 mowse, which were healthy, were caught ; but it was thought I!Il‘:}‘ had wandered in.  The state-
ment of the expericnced officers who supervised the operations thronghout was that the presence of rats
wis connected with the forage, and as a matter of fact it was conlined to the stables and to the distant
building, in which two places alone the forage had been put.  Between 12th and 16th September remaing
of 6 rats, collected on these premises, were referved to the labormtories.  Eleven were skeletons only 3 24
were decornposed, but had died rather recently ; 14 had been trapped ; 2 had been killed ; 5 had been
Fownd dead, PIuFuu was identified in 2 trapped rats from the n.tnl]fm, anmd in | rat killed at the distant
building. Additional were 4 mice trapped at the stables, in one of which plague was identifisd.  The
horse feed found on the promises b n supplied by a dealer teading at 9, Wharf-street (Dingram No.
24), from the beginning of the year; he made the general statement in reply to his customer's inquiry by
lotter that the latter's supplies had been wsually forwarded direct from the milway yards by teain (that is,
without having been at "q'i?hn:.-f-atmut.}, but that 167 bags of chafl, delivered 11th May, had lain for 3 or 4
months previously at Federal Stores (Diagram No. 15), while the corn, or some of it, had been forwarded
direct from the North Const Company’s wharf (north of No. 10 Diagram). Deliveries by this dealer at Curzon
Hall (to limit inquiry to the important period) had beon ns follows :—11th May, 167 bags of chaff; 12th
May, # bags maize ; 27th May, 70 bags chaff; 25th June, 14 bags maize; 27thJuly, 10 bags maize, T hags
bran ; 1st August, 80 bags chaff. Then as regards rats, it is only necessary to say heve that plague-rats
were first detected at Federal Stores on 26th May, and were agnin found there on 14th June; they were
also found in great number at the dealar’s own store, 9, Wharfstreet, and ficst on 24th June.  But under
the circomstances, while any produce store in the neighbourhood mey heve had importance in velation to
infection of Curzon Hall—and many yielded plague-rats at one or another time—at all events two produce
stores next to No. 9, namely, Noa {a.nd 5, should be noticed, although they were not, as far as conld be
learned, in communication with Moo 9 for rats, and at all events were ostensibly separate premises,  Then,

rats were found on No. 5 on 16th June, and at No, 7 on 7th to 11th June, and again between st
and 9th July. These are the available facts; nothing further could be discovered, but it can be added
that feed was supplied only by these dealers.  Comparison of the dates of attack, of delivery of supplics,
and of discovery of plaguerats at the stores does not make it possible to fix on any particular delivery as
having been that which conveyed the infeetion. One point, however, scems ascertained it is that the
infection must have reached Curzon Hall at least 36 days before it was revealed by its effects on the stable
rats, because the latest delivery was made st Aungust.  Ouwr veconds in general show, however, that
pligue may persist among a horde for long without making mueh progress or infecting a large proportion
of it it mny well be that the infection was eonveyed in a still earlier consignment.

Contacts and further Cases.—At Annandale, & At Curzon Hall 1 further case accurred. (See
Case M.)

: Cast: M.

Swnmary.—M.L, f, wt. 31, single, housckeeper. Residence and employment, Curzon Hall,
Marsfiehl. No former attack : not inoculated : had had commupication with P.D., Case [, whom she
attended while he lay ill in his room at the stables. Notified 12th September, 12:30 pan,, to the Assistant
Medieal Officer of the Government, who was then examining the premises in connection with Case Lo
Died 3:50 p.m. ; duration of illness, 53 hours. Morphological and cultural tmmﬁ'fmiﬁw.

Movements befors Attack —Had been employed for a considerable time, and bad not been away from
the premises for fourteen days or more. :

History of Hiness.—10th September : rose in her usnal health ; at 11 a.m., headache, shivering, and
“bilious feeling” ; slept well during the ensuing night. 11th September : norning, felt generally worse ;

vomited frequently theneeforward ; in the evening diarrhoa set in, and continued lhunm{‘nr;:r:;mhlﬂth
P F:
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.r: parly in the day noticed n small and tender swelling in the right groin.  Medieal advice was
ﬁ{lm;:l:;ht.. i 1:-)‘]{ (‘Enl‘lii!ﬂﬂ.i‘ill!l at 12:30 pom,, T, 1032, B, 152, R. 534 ; tongue lightly coated, moist, lips
dry : evident appearance of illness ; very nervous, and frightened by the death of P.I). ; a right rl'cm?ml
gland was slightly enlarged, not very tender, and thers was also slight enlargement of right ]'"'E‘-“.mﬂ'l
glands ; morphological test applied to liquid nlhﬂnwt--cl from the former, and to I:lnf:-l taken from the right
middle finger, positive ; the former contuined innomerable, the ]alt_or abundant, baeill. A!.mur, five small
punctate marks, like flea-bites, over surface of bubo; no other lesions. A fellow servant with her nt 3-50

. said she had been talking rtionally, when she suddenly gasped and died.
F Raridanios and Rﬂ"‘g_._L,HE\u Caze I. above, ML slept in the hoouse. Sth September she visited

P.I»., who then lay ill in his bedroom over the stables, to gee to his wnnht,_nncl was mPnrtan to have sat
with him during part of the night Sth to Oth. Mrs G. (the ::-naunl assistant mentioned above under
Case L) also sat with P.D. from time to time, Contacts, 8. No further cases occurred.  The bedroom
oceupied by this patient was alone disinfected.

21. The buboes were femoral in 7 cases—A, B, C, D, E(d)*, I, and G ; in cases
C and E(d), some or all of the associated inguinal glands became tangibly swollen
later. They were subpectoral in two cases, K(d) and I(d); the former remained
solitary, the latter was followed by painful, hard swelling (a secondary bubo) of a
cervical gland on the same side.

23, These 9 primary buboes made appearance as follows:—There was pain in the
eland before other symptoms in cases B, E(d), and F, accompanied in F by slight
swelling ; there was pain at the onset, with other symptoms, in Case A ; in Cases
D, G, K(d), I{(d), and C, pain (accompanied in C iy observed swelling) was first felt in
2, 10, 13, 18, and 40 hours after attack, respectively.

23, It should be specially noted that in at least 3 cases ont of the 12 the disease-
process eclearly first manifested itself in that gland in which a primary bubo
subsequently developed. This was also observed in 13 cases of the vutbreak of 1902
(Report, 1902, par. 24.)

24, In the other 3 cases, I (d), L(d), and M(d), defined huboes were not exhibited.
In the case of H(d) there was no tangible swelling of any superficial gland (careful
daily examination was made) until the 6th and last day of illness; in that of L(d)
there was no tangible swelling of any gland during life, but all were found
engorged post morfem; in that of M(d) there was slight tangible but not very
tender swelling of the right femoral and inguinal glands only, which was detected
about the 45th hour of illness, when the patient was first examined—i.e., about 4
hours before death.

25. The following note on the bacteriologieal diagnosis of the cases, and on
presence of the bacillus in the blood-stream during life, has been furnished by
the Microbiologist.

The results of exnminations of material taken from the buboes o enlarged glands, and of blood
taken from the ear (including with the Intter material from the splecn of the Case L. (seen only after dﬂﬂt-h}

are given in the following table :—
Tante I1.—1904.

Matorial from enlarged glands, Blood,
O | - — Trsue,
| Smycara. } Caoltures. | Inoculations. Siears. Cultures, i ]nﬁ:l.lhllﬂh!.:

A + -+ | + ] I 0 Recovered
B + + - 0 0 . m

L + + - ] i} . o

I o+ 4+ a i o+ i i

E + + . 0 + * Thad,

F i o 5 i (i 5 Revovered.
G + 4 E 0 0 . n

H - 3 1 2 - - - T:.i("ﬂ-

1 + + | % + + s -

K * o+ | . + o+ . 3

L . . ; + + + =

M | + + . | + + . "

The bacteriologieal examination resulted in the detection of plague baeilli in all of the cases.

Material from buboes o swollen glands was examined in elevon of the cases,  Smear prepurations
of it showed plague bacilli in ten, all confirmed by culture, and the fivst three of them by the positive
results of inocolations performed on guinea pigs.  In the other case (H) enltures only were made.  They
gave a growth of bacillus pestis which producsd fatal plague in the guines pig inoculated with it

The results of the examinations of the blosd takon from the enrs or fingers of eleven of the patients
during li'e, and of mat-rial raken from the spleen of one case after death, show that six of the twelve cases
(I, E, T, K, L, M) were septicoemice.  Probably Case H was also of this type (vide elinieal account), making
in all seven septicamic eases.  The bacilli were not found in the blood of the other five patients

OfF

* d=died.
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Of the seven septicemic cases six died and one (D) recoversd.  The speeimen of blood from Case
D, which yielded positive results on culture only (the bacilli not being detected in the smears),
was taken on April 25th, 1904, A second specimen, taken two days later (April 27th), gave negative
results with both smears and cultures, In the interval between the two examinations the patient had
received 340 com. of serum (Yersin). Of the fatal enses, one ﬁ:l;l wad not definitely proved to be
septicemic (vide supra), and another (L) died priov to exming under observation.  The other four wers
ghown to be septicemic during life.  Two of them (T and M) died on the same day that the speeimen
Fil}ll,iir}g plagne baeilli was taken from them ; one (K) died on the next day, and one (E) on the fourth
day after the sopticemic blood was taken, The five non-septicemic eases all recoveread, F. T.

26. In the nine cases which exhibited primary buboes search for points of entry
of the infection resulted as shown in the table below :—

Tapne TIT.—1904.

Case, Hituation of Bubo, Lesion of Drainage Aren,
A .| Femoral... vee| Tracos of flea-bites ; no loeal renction.
B.. [ T oo o..) Bocent finger-nail seratehes.
i I e oot Traces of flea-bites ; no loeal reaction,
R i e o =
E(d) il ...| Inflammation and pustulstion of haiv follicles (dirt).
F.. i arer vea| DNOTLE,
G - P e s S I
T(d) ...| Bubpectoral ... et ok
K(d) - - & el ae (Dbub see note),

Norh.—On reference to the account of Case K{d) above, it will be seon that the patient had cut
his thumb with a pen-knife 7 daya bsefore attack ; that the wound had bled on the Gth and S5th days before
it 3 that he had dricd the blood with blotting-paper at his office ; that rat's dung was found in the drawer of
the office-table he used ; and that plague-rats were identified on the premises during search after notification
of his cnse. If he received the infection through the wound {(but I know of no experimental evidence
touching possibility of infecting animals with plague by inoculation of the dung of plague-infected rats),
apparently his bubo should have occurred in the axillary glands ; in fact it appeared in a subpectoral
gland, while the axillary glands were not tangibly enlarged.  This case should be compared with that
related to the Plague Commission in India by Captain H. W. Elphick, LM.5, (Q. 9568), in which a
hospital assistant who had wounded the back of his hand with a rib of a plague-corpse fell ill with plague
within 48 hours afterwards, and exhibited no axillary, but a subpectoral bubo.  Captain Elphick accepted
the ease as showing “ that the bubo is not necessarily situated in the group of glands directly related to
the seat of inoculation.” It is worth noting that when his patient was first examined (namely about
48 hours after receipt. of the injury) the seratehes had quite healed, and showed no signs of local reaction.
Absence of local reaction and of lymphangitis were noted in the ense of K{d), and in the following also
which oceurred during the eurrent vear at Newcastle.  Dr. Lo wounded his left hand twice in making a
post mortem examination of the body of a man who lwd died of plague ; pure carbolie neil was at ones
applied to these injuries. Almost exactly 24 hours later he began to feel ill, and at the same time felt
discomfort in his right axilla, where a bubo subsequently developed.  This drew attention to his right
hand on which a very small breach of the epithelium was discovered at the base of one of the nails Tha
diagnosis of plague was bactericlogically confirmed in the nsual way.  The wounds of the left hand
seemid to give no trouble,

27, In the case of E(d) alone, then, were there visible lesions of the drainage
area (as well as of other parts of the body-surface) which might have furnished
points of entrance for deposited infection casually encountered; for the finger-nail
seratehes in Case B had an appearance of recency when they were first examined at
the 72nd hour of illness—mueh longer, therefore, after the hour of infection—so
that it is almost eertain they were made after the infection had been received, and
were not the point of entrance. So also the traces of flea-hites in Cases A, C, and
D, were first observed at the 29th, 55th, and 72nd hour of illness (much longer
after reception of the infection), and for that reason could not be conclusively
regarded as points of entry. Lastly, in the 4 cases I, G, K(d), and I(d), no lesion
could be found. In point of fact, any lesion of the skin which was minute, though
sufficient to give entrance to the virus, had had ample time to heal before these
patients fell under observation ; and, in general, it is not to be expected that such a
lesion should be identifiable, unless the virus had caused inflammatory changes in
its neighbourhood, or unless its infliction had been attended by sharp pain, or by
some other circumstance which attracted attention at the time.

28, As regards inoculation of the virus into the (damaged or broken) skin of
drainage-areas %y easual eontact with inanimate bodies infeeted by wandering plague-
rats, it is to be observed that while the dwelling was the place of infection in cases
I(d), L(d), and M(d), who, therefore, were certainly exposed to that risk, the mfuc_:tmu
was received at places of employment in the remaining 9 cases, These Y patients

were
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were then shod, and, the season having been winter, were otherwise fully clothed.
Case K(d), having been excepted in view of remarks made in a foot-note to Table I1T,
it is difficult to see how the skin of the lower extremity eould have been brought into
easual contact with deposited infection in the eases in which femoral buboes were
exhibited (Cf. Report, 1902, pars. 262-70.)

20. A sugzestion has been made that the infection may, perhaps, be commonly
received by way of the stomach, through the eating of food that has been contaminated
by the exereta or by the secretions of plague-rats. It is perhaps worth while,
therefore, to refer specially to the 9 persons who were infected at their places of
employment, and to point out that workmen earry their dinner with them in parcels,
in which it remains until eaten. It eannot be reasonably assumed that the food of
these 9 patients had ever been exposed to infection, although it may have been eaten
in an infected place.

30. The foregoing details (pars. 20-9) comprise not merely what was learned
of each case, but all that was learned. They are complete in essential respects, and
they provide a conspectus of the epidemiology of plague, althouzh as the number
of cases was but 12 no safe induetion eould be framed with them. They do not
stand alone, however. The conclusions to which they point can be tested by refer-
ence to the 303 cases of the outbreak of 1900, to the 139 eases of the outhreak of
1002, and to the two eases of 1903 ; and when this has been done, it is seen that the
phienomena recorded in 1904 agreed preeisely with those recorded in former years.
That this was so as regards the more important points is shown in the following
paragraphs.

31. Inthe first place, the question whether these 12 patients owed their infeetion
to cases which had preceded theirs must be examined, and with it the correlated
question whether any of them communicated infeetion to persons with whom they
were in contact during their illness.  Now, the infeetion in Case A was not received
from an earlier ease—(a) hecause attack in the last preceding case dated 9 months
earlier, (4) because absence of communication between A, and any other sick person
during more than 10 days prior to his sudden attack was positively established ;
and (¢) he was positively known to have worked down to the time of his attack
on premises where rodents were dying in unusual number, some of which were
ascertained to be infeeted with plague after his case had been notified. The
infeetion in Case A, then, was not derived from any previous ease in man. Nor in
the 10 eases, B to 1., which next followed upon it, was the infection derived either
from A or from any of them. Inter-communieation was positively ascertained to
have been all but impossible, and certainly did not take place. The 12th patient,
M(d), was exposed to L(d) during the first 36 hours of his illness; a possibility of
communication of the infection from L to M consequently existed, which will be
examined immediately below. It is certain, therefore, that the cause of illness in the
11 cases A to L, did not consist in infection derived from man. The inference thus
suggested, namely, that direct communieation of the infection from the sick was no
factor in produetion of this epidemic prevalence of bubonic and of septiceemie plague,
is shown to be sound as soon as it is tested by eomparison with the experience of 1900
and of 1902. In the former year (Report, 1900, p. 82), 276 households furnished
289 cases; 266 households yielded but a single case apiece, In the latter year
(Report, 1902, par. 195), 124 households furnished 139 cases; 115 households
:.riu:]ged but a single case apiece. These broad statements, based as they are on
the observed facts of 2 outhreaks, each of whieh was sufficiently extensive to avoid
error, and which were widely separated from each other in point of time, suffice by
themselves to establish the proposition mentioned above, namely, that these outbreaks
did not owe their epidemic character to direct eommunication of the infection from
the sick. And when, as in the year under review, the circumstances of each case
are examined minutely, that broad inferenee is found to stand the test of individual
application perfectly.

42. After having shown that epidemics of bubonie and of septicemic plague are
not due to direet communication of infeetion from the sick, an answer to the
subsidiary question, how often such communication does oceur, may be sought,
The three couplets constituted by cases B and E(d), D and F, L(d) and M(d), were
respectively connected with two places of employment and with one residence. A
primd facie case for direct communication appears therefore, but it breaks down as

800N
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spon as the cirenmstances are examined. Thus:—B was a labourer regularly
employed at a collection of bonded stores to which a whart was attached, at both of
which plague-rats were found ; while E, a carman in other employment, was
not attacked until 15 days after B, nor until 12 days after B had been isolated.
It is not possible that B should have received infection from B.  But he had
been exposed to the same cireomstances as B; for he had worked at the wharf
during the whole of the third day before his attack, and the last observed
slﬂg“ﬂ-mt at that wharf had been gathered by the intellicence staff the

v after he had worked there. So also, although the cases of D and F were
connected with the same mill premises, the two men had never met. 1D was
employed at the mill, while I' was merely a member of the cleansing gang which
entered it 6 days after I had been seized and had gone to his distant home, 5 days
after he had been isolated. Communication of the infection from I} to F was
impossible; and again, there was here merely exposure to the same circumstances, for F
was engaged with others in collecting the dead and plague rats which were found at I's
ﬂ]um of employment. Between M(d) and L{d) there had been close eommunication

uring some part of the first 36 hours of L.'s illness. 1L, who was a coachman,
inhabited stables attached to a large mansion ; M, was the housekeeper, and lived
in the house, whence she went across to the stables after 1. had fallen ill, to
see to his wants, and she sat up with him at night during the second 24 hours
of his illness. The house was not infested by rats, and it was inhabited hy
other people none of whom suffered. At the stables, L was known to have picked
up two dead rats, and to have killed a sick rat in bis bedroom above them shortly
before attack ; and after notification of his ease, while putrid eareases were found
among dunnage in the loft on which his bedroom opened, and close to its door,
plague was identified in 2 rats trapped at the stables at the same time. M was
exposed, therefore, not merely to L, but also to the very cireumstances in which he
had received his infection from some source which quite certainly was not a precedent
case in man ; and thevefore, although the possibility of direet communication eannot
he excluded, I am unable to regard it as the most probable explanation of M’s case.
Thus but a shadow of doubt whether in one couplet out of three the infection may
not have been directly ecommunieated from the primary ease, falls on the series of 12
cases now under review, 1 take the opportunity of saying distinetly, however, that
I am far from denying the occasional occurrence of direct communication which,
indeed, not merely must be possible but has been actually observed by others in
specific instances; and of pointing out that my chief concern at this time is not
with the oceasional causes of individual cases, but with the general, constant, canses of
epidemic prevalences of hubonie and of septiciemie plague.

88. How does this part of the teaching drawn from the short series of 1904 stand
eomparison with the wider experience of 1900 and 1902? In the former year, 10
households out of 276, and in the latter, 9 out of 124 yielded multiple eases ; and while
in both years some of the secondaries might possibly have received the infection from
their primaries, others of them in both years could not have done so. The evidence
that this was so cannot be summarised, except at cost of depriving it of all its

ney ; reference must be made, therefore, to the original records (Reports, 1900,
pp- 34-6; 1002, pars. 196-207) where the cireumstances of the two series referred
to were deseribed. Nevertheless, attention may be specially directed here to that
important group of 7 cases (Report, 1902, pars. 199-202) which actually furnished
examples of both the contingencies under discussion, in that while some of its
component persons could have received the infection direct, 2 of them could not
have done so, for the sufficient reason that they had left the premises before the
first of the remaining 5 had fallen ill. On the 2nd and 3rd days after having left
they were themselves attacked, on premises to which no suspicion of infection then
or afterwards attached. It appears, then, that experience on this point also has been
uniform and consistent.

34. But were the other members of the households to which these 12 patients
belonged exposed to them sufficiently long after the beginning of their illness for
direct communication to have taken place 7 The time during which such exposure
continued was as follows in each ease :—E(d), 17 hours ; A, 30; G,86; I(d},51; L(d),
51 (at home till death); M(d), 52 (at home till death); K(d), 60; C, 63; B,72; F,
96; D, 99 (partina general ward) ; and H(d), 144 hours (in a general ward till -:leat}_t[}.
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If with this statement, Table XII, Report, 1900, and Table XX, Report, 1002, be
compared, it will be found that all are practically identical. For the most part, the
infection had ample time to spread from the 396 cases thus analysed.

35. Thus, secondary eases have occasionally been observed from the beginning.
In some of them direet communication was possible; in others, the clinical and
other physieal econditions of ecommon kinds rendered it either extremely unlikely or
even altogether impossible that direct communieation should have operated. An
unreserved answer to the question—how often the infeetion was directly eommuni-
cated from the sick *—therefore, cannot be made; but at all events it is eertain
that this occurred very seldom at most, and that direct communication was not a
fuctor in cansation of any of these epidemices,

36. The infection did not spread direetly from the sick ;—might it have become
diffused by indirect means, that is to say by fomites * That there had not been
dissemination of articles from any of the plague-houses of 190k before they had
fallen under the disinfecter’s hands is certain ; and there is no reason at all for
suspecting that such dissemination had taken place during any of the earlier out-
breaks as could have explained the epidemie prevalence of the disease, if it he
assumed for a moment that the infection can be commonly diffused by that means.
Further, if it be granted, for the sake of argument, that there had been dissemination
of articles from plague-houses, how could it happen that an infeetion which did not
spread within houses by (direct or) indirect means should become capable of being
spread by those same means, provided only the articles were carried outside houses ?
In short, nothing on this subject of importance can be added to the remarks I
originally made (Report, 1900, p. 30), except that no ground for suspeeting that the
infection may have been diffused by inanimate mediate channels has since been seen.

Were the infection known to be communieated by fleas, then it seems possible that removal of
articles outside howses might incidentally cause them to bé infective, although (apparently) not so within
houses.  For during transport the fleas would be starved, and would seize the earliest opportunity of
taking blood (Cff Report, 1902, par. 284, Tidswell; Guuthier et Raybaud, Revue d'Hygitne, XXV,
p. 426, May, 1903).

37. The importance of the foregoing observations to all who are practically
interested in prevention of plague eannot be exaggerated. They show that the
infection was not diffused from the sick, either directly or by intermediary of
manimate bodies; yet they show at the same time that it was diffused. Thenee if
necessarily follows thai ifs diffusion was incidental to conditions which obtained
independently of man. For a clue to them, the circumstances in which the
infection was received by man must be serutinised.

35. It has been positively shown that the sole bond between Cases B and E(d)
was resort to the same premises; so, also, with Cases D and F. The two premises
referred to stood on the same small area within the city. It has also been positively
shown that while A, C, G and K (d) were the only eases which occurred at their several
dwellings, and in the separate uninfected distriets in which their dwellings stood, all
of them were employed within the above-mentioned area : lastly, that I(d) both dwelt
and was employed on that area. It has been further positively ascertained that these
latter 5 had had no communication with each other, nor any with the four former
cases (B, E, D, F). It is equally certain, therefore, that the infection was not
carried to E(d) or to ¥, and that they travelled to the infection; the same ean be
confidently asserted of the cases A, C, G, I{d) and K (d) between whom, also, the
sole bond, besides that of their attack with an identical disease, was their resort
to the same small area. Thus it appears that the infection was associated with a
certain locality, and even with partieular premises upon it; those alone suffered who
resorted there. IF this conclusion be sound, it should also follow from the distribution
of cases in each of the preceding outhreaks of 1900-1902-1903. It does so. Data
recorded in 1900 (Table XIII, pp. 84-35) showed that at each of 17 work-places
more than one workman was attacked ; the groups of eases thus formed numbered
from 2 to 4, and the total number of persons comprised in them was 43. These
43 persons dwelt away from their work-places in 48 houses (which yielded but a
single case apiece), and were ascertained to have had no communication with each
other except at their work-places; they were also ascertained to have had no
communication with any precedent case of plague. The neighbourhoods in which
they lived resembled each other in having been distant from those in which their
places of employment stood, but differed in that some had furnished indigenous cases
of plague or plague-rats and on that ground could be regarded as infected aveas, while

others




17

others had not done so. Now, in the first place, there were 2 eroups, which comprised
3 and 2 persons respectively, of which all the members lived in different, uninfected,
neighbourhoods ; the sole bond between them was resort to the 2 places at which
they worked, and which stood on an infected area. Secondly, there were 10 work-
places at which 28 persons were attacked in groups of from 2 to 4 persons at each ;
14 of them did, while the other 14 did not, reside in infected neizhbourhoods, and
each of the 10 groups ineluded representatives of both kinds of neighbourhood. As to
the 14 who lived in uninfeeted neighbourhoods, there was no other hond between
them and the remaining 14 than resort to the same work-places; as far as they were
concerned there seemed to be no room for doubt that they were infected at their
places of employment and nowhere else, That being so, no reason appearved for
preferring the snpll’lnsitinn that the other 14 had become infected in some untraceable
way in the infeeted neighbourhood in which they dwelt, rather than at the work-places
which had certainly been the source of infection for the 14 first-mentioned. Lastly,
5 work-places furnished groups of 2 each, of which groups both members resided 1n
infected neighbourhoods; from them, taken by themselves, nothing to the present

could be inferred. They were included in the table beeause it was intended
to exhibit frankly all known facts of the elass under examination; I now maintain
them there partly becanse the evidence afforded by the 12 groups already
analysed was so nearly demonstrative ; partly, also, beeause the expression © infected
neizghbourhood ™ was intended to, and did, represent a mere chanee which was
mentioned as a precantion against omission of a eireumstance of possible importance,
rather than any probability of efficient infectivity towards the persons now referred
to. It will appear presently, indeed, that a neighbourhood or area is not infeetive
in general, but only in virtue of particular buildings which are infected and which
stand upon it. Similar observations were recorded in 1902 { Report, 1902, par. 208,
Table XXIIT), though in smaller number, as well as in 1903; they had more
apparent (not real) weight from the greater fulness with which the details were
deseribed. Thus the data recorvded in 1900, 1902, and 1903 resembled those now
recorded of 1904, and the third conclusion drawn from the experience of 1900
(Report, p. 41) is now seen to have been fully corroborated by the results of further
ohservation during those later outbreaks. This was that the infection was associated
with localities,

39. What was the nature of the association between the infection and localities
in which it had been shown to exist by attack of persons who had resorted to them,
but who were ascertained to have been dissociated from each other under every other
aspect # The infection is living; it must be present, therefore, in or upon something
which not merely permits it to survive, but enables it to flourish, for it must other-
wise be confined to the spot whereon it was first deposited, which, of course, does not
happen. @Qud localisation, its possible niduses appear to be comprised under the
three headings, air, water, and soil. In the air it could not continue and, above all,
could not flourish any more than-other infections of like nature. By water it was
not conveyed at Sydney (Report, 1900, p. 30; the reasons there given apply equally
to the outbreaks of 1902 and 1904), and it is now generally agreed that by water it
cannot be conveved (Conférence Sanitaive de Paris, 1903, Procés-verbanz, p. 85,
exceedingly eautions though this Conference was in expressing itsell on most points,
it adopted the opinion l'ean potable ne joue aucun role dans ln propagation de lu
peste without discussion). In the earth it might live, continue, and in some sense
flourish, as some members of the gronp of organisms which cause hwemorrhagic
septiccemia (to which b. pesfis has hitherto been generally considered to belong—
the pasteurelloses) appear to do.  But this has not been established for the partieular
micro-organism now under notice, and, without denying that it might find a place
in the surface soil of ecities, it must be admitted that there it would be exposed to
a thousand inimical accidents. Apart from that consideration, did it grow in the
soil it would probably persist in it. But the association between place and the
infection at Sydney was not persistent. The uniform experience of 4 outbreaks has
been that the most ordinary processes of seavenging and cleansing sufficed to banish
it at once and for all.® On the whole, the observed phenomena indicate that the
suggestion of association between the infection and the soil in relation to attack of
man is unpractical (Cf. Reports, 1900, p. 40, or 1902, par. 263). 40.

® From Table V. (pp. 20, 21) it appears that some areas have becomee infected moro than ence. 1t in pointed ou £

that the names which indicato them are these of extensive municipalitivs, apd that the reinfection did not eeour in the
neighbwurhomls provicusly atiacked.
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40, Yet cases did recur in certain localities after rather long intervals. Of the
0 places of infection recorded in 1904, 7 were situated on an area which had yielded
ingigenﬂus cases O months earlier (1903), 12 months before that (1902), and again
15 months before that, namely, in 1900, Were these recurrences consequential or
merely accidental * On comparison of Diagram I, Report, 1902, with Diagram C,
1900, it appeared that several large areas which had yielded many indigenous ecases
in 1900, were entively spared in 1902, They have not since been revisited, In 1902,
again, several areas were infected during the earlier part of that outbreak, at a date
when they were so widely separated from the central area on which it had begun by
uninfected tracts which for the most part were covered with houses, that they were
Fiuinl:.' entitled to be regarded as seats of distinet sub-epidemies; these also have not
ween revisited during the 3 years sinee elapsed.  One of those sub-epidemics, which
under this aspect was complete, may be specially mentioned; I mean that distinguished
as the Paddington sub-epidemic (Report, 1902, pars. 88-96, and Diagram ITI). The
small area on which it oceurred was completely isolated from any other which was
then, or which previously had been, invaded ; it measured only 16 acres, had 163
buildings, and carried 8 eases which oceurred in 6 houses during 32 days. Nospeeial
treatment was accorded to it, yet the disease has not recurred upon it. Thus it
appears most probable that the 7 places of infeetion which ocenrred in 1904 on that
eentral area which had been previously visited 3 times did not necessarily do so in
consequence of those earlier visitations, for other areas to which reference has just
been made were finally rid of the infection by the same measures as were applied to
it. Plague is not communicated to the soil; the soil does not communicate it to
man ; association between a loeality and the infection is a transient condition.

41. But perhaps the territorial subdivision indicated by the word “arvea™ is too
extensive. The ground on which areas have been reganded as infective has been (so
far) the occurrence somewhere upon them of cases in man, At all events, then,
the investigation can be carried a little further; for if any one fact of importance
has been brought out more eclearly than another in the course of this
inquiry, it is that the infection of man has been contingent, for the most
part, on his being within buildings of some sort. And therefore, although
nothing has appeared which points towards infection of the surface soil, it is
yet possible that the “soil ™ (earth, dust, surfaces of inanimate bodies, &e.) within
buildings may have proved a suitable nidus for the bacillus, which may have
persisted in it from outbreak to outhreak. This point has already been full
discussed in the light of experience (Report, 1902, pars, 36-44, and Diagram I).
In the first place it was shown that of the 221 houses which had been adjudged to
be places of infection in 1900, 215 were spared in 1902, although a majority of them
stood on the same area as was invaded in the latter year. Secondly, out of 8t houses
which were adjudged to have been places of infection in 1902, 80 were in that year
infected for the first time. To take another aspect of the matter, 286 houses me
harboured cases in 1900 (a statement which disregards the place of infection,
takes cognizance only of the presence of cases in the houses); only 8 of them
again harboured cases in 1902, But even of those 8 only 4 were adjudzed places of
infection in both years. Although 2 were regarded as places of infection in 1902,
the patients they harboured in 1900 were then considered to have been infeeted
elsewhere; while the remaining 2, adjudged to have been places of infection in 1900,
could not be soregarded in 1902. No evidenee of place-infection, by which is meant
extra-corporeal persistence of the infection in efficient form during more or less
long periods of time, has been revealed, therefore, by the data concerning infected
houses, just as none was revealed by those concerning infected areas.  The connection
between the infection and individual houses is as transient as that between it and
areas. But renewed invasions of any area must probably lead, in course of time, to
re-infection of some of the houses upon it ; and this seems to be the best explanation
of the apparent infectiveness of the very small minority of 4 houses in two epidemies
which were separated (it iz to be additionally noticed) by so long an interval as
15 months at the least. 7

42. BI}' broad induetion from, I think, a sufficiently large collection of data it
has been shown that the infection was not communicated from the sick by direet or
indivect (inanimate) agency, that if must, therefore, have consisted in something
external to man, that it was distinetly connected with locality, and that this
connection was not persistent but transient. Consequently the source of the infection
for man must be looked for elsewhere, Animated nature alone remains. Now, it is

notorious
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notorions that rats and mice alone among animals are specially susceptible of plague,
and at the same time habitually infest the dwellings of man. The sole questions,
therefore, which remain to be answered are whether connection between plague
cases and plague-rats can be positively established in a large majority of instances;
and, il so, how the infection finds its way from the rat (to which animal, no doubt,
it primarily belongs) to man.

43. The latter point has been considered in previous reports, and nothing of
importance ean yet he added. Inoculation through the skin is the mode of
infection in bubonic and septicaemic plague which is best supported by the
pathology of the disease. The suggestion that inoeulation commonly results from
accidental apposition between minute lesions of the skin and infectious matter
deposited by animals has been considered to overlook practical considerations to the
contrary (see Report, 1902, pars. 251-60, 261, and 29%) ; the argument was cogent,
based on experimental data and common knowledge, and it has not been answered.
As regards possible inoculation by the flea, a good deal of ecircumstantial
evidence has been adduced in this series of reports ( Reports, 1900, pp. 23, 40, 56-7 ;
1902, pars. 202-71, 272-92, 203-4, 295-9), but nothing of a direct character ; such
direct evidence as has been offered by others both for and against that mode still
stands much in need of examination on more exaet lines. The infection of man by
feeding—the only other mode which can be suggested with due regard to practical
possibilities—is negatived, in my opinion, not only by the Piltll:}lﬂfé‘j’ but also by the
sﬁptﬂmlﬂlﬂgj of the disease (as well as by other considerations; see par. 29
above).

44, As regards the former question it may be inquired, first, what were the time-
relations between epizoitic and epidemic plague; and, secondly, by what feature
were those areas on which the epidemic manifested itself distinguished from others,
besides the oceurrence of cases upon them. As to time-relations at least two points
should be clearly made out—plague-cases should be met with only while plague-rats
are present, and the beginning u% the epizoitic should precede that of the epidemic.
The record is set out in the table below :—

Tape IV, —1900-4.
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45. This table does not show that plague in rats always preceded }rlugue in
man. Quite at beginning of the first outbreak no adequate search for plague-rats
was made, and no systematic watch was kept on the rats during the 15 months
which clapsed between its elose and beginning of the second outbreak. During
the latter, search besan only after its first case had been notified, so that the
position was almost the same as in 1900, when the disease first appeared here.
But the ascertained facts on both of these occasions, although they did not
absolutely demonstrate precedeney of the epizodtic, vet furnished very d
cround for assuming it. (@) As soon as the nature of the first case had been
ascertained (25th January, 1900), the public were requested by advertisement
to report any unusual mortality or movement of rats which they might have
observed. No response was made until 14th February—that is to say, during the
interval of 29 or 30 days which elapsed before the second patient was attacked—
when a Customs Officer drew attention to mortality among the rats at the wharf
where he was engaged.  On search, 3 or 4 carcases were found in which the infeetion
of plague was identified, while wide spread of 1t among rats along that wharf-line
was ascertained immediately afterwards ; and when, several weeks later, an inspector
of imported fruit in employment of the Agricultural Department mentioned that
he had first noticed an unusual number of dead rats at the wharf at which he
worked in the same neighbourhood, as far back as the first week of January—that
is to say, before attack in the first case—no other reason for doubting his account
appeared than that he spoke from memory. (&) The first case of the outbreak of 1902
was not notified until the 10th day of illness. It was then found that the
patient’s place of employment yielded 69 earcases of rats, all of which but one were
=0 far advanced in putrefaction as to be useless for bacteriological examination ; from
which it was inferred that the disease had attacked the horde many days earlier,
S0, also, search along the Darling Harbour wharf-line revealed the presence of
plague in the rats there as soon as it was begun—that is, 2 days after notification of
the case referred to, and thus showed that the disease was already widely spread.
(¢) Onwards from conelusion of the 1902 outbreak a systematic and thoroughly efficient
watch was constantly kept on the rats, and this resulted in establishing presence
of the epizodtic both in 1903 and 1904 before any human being had fallen ill.

46. The time-relations, then, may, on the whole, be taken to have been in fact
what in theory was required. If, now, we proceed to examine the place-relations,
it will be found that the feature which distingnished areas on which cases oceurred
from others which yielded none, was the presence upon them of plague-rats. The
record is set out in the next table :—
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47. Again the evidence regarding the first year is defective; it suggests that

in 1900

plague occurred independently of infected rats, for many districts

yielded eases rather freely from which, as it appears, no plague-rats were gathered.
But failure to colleet plague-rats is not ground for asserting that none existed, nor
even that none eould be found.

It i
to mark it

t e thought that this point handly eoold escape attention : wet it i= not unnecessary
or, during the preceedings of the Technical Bub-committee of the Paris Conferenes, 1903,

one of the delegaties of Great Britain eited the cases of Glusgow (first outhreak) and of Liverpool in proof
of his assertion that plague in man had oecurred in places where it appenred that the rats were uoa ek
Discussions : A54-0).  Nocht (Germany) raised the logienl objection that it could net be
concluded that plague-rats were absent mercly becawse none had been found ; and he descanted on the
difficolty often met with in detecting them (on which T have mysclf had ocension to remark at length ; see
Report, 1902, par. 114 &f seq. ), oven within the restricted area of a vessel. It suiliced for the cccasion,
but it might well have been enforced by reference to the extent of the search mode. This was quite
inadequate.  Thuos at Glasgow, *from the end of August till the middle of November, 236 rats were
canght within the plagoe area—mostly in the neighbourhood of infected houses—and no trace of the
disense was discoviered in any of them.”  The duration of the search was apparently about 75 days; the
number of rats examined was equal to 8 mte of about 3 a day.  “ Most ™ of them, not all, were gathered
in the neighbourhood of infected houses ; none were got from the infected houses themselves (Report on
Cases of Plague occurring in G w in 1900 : by A. K. Chalmers, M., Medieal Officer of Health,
August, 1901, p. 86 Again, at Liverpool, where the first identified eases of plague were encountered
about 23rd COetober, 1901, * the total number of rts which were cxamined from October to December was
150, In no case was any rab found to be infected with plague™ (Report on the Health of the City of
Liverpool during 1901 : by E, W. Hope, M.I}, Medical Otficer of Health, p. 169).  Doultless the trans.
actions of an international sanitary conference, whose members are largely precceupied with political
considerations, are not, speaking generally, the best authority on scientific questions : yet the President of
the Technical Sub-committes (Commendators Roceo Bantoliquidao, Ttaly), in which the remarks under notice
were made, had formally declared that the Sub.committes was concerned solely * d'une mise au point des
notions aequises,” (p. 228 And therefore it may be regretted that the delegate referved to should have
LIHE ]

* Gray's stables, 78 ; the yard of & neighbouring fnctory, 1 ; a street, L



seen fit to support his argument, * that the danger from rats is nol so great as has been supposed,” by the still
more illogical citation of the case of Cardiff, in which no man sulfered, although plague was preseat in the
rats.  Dolegates of Franee (Proust, Brovardel, Boux, and others), and of Germany (Gaffky, Nocht),
ag well as those of some other Powers, were at one in declaring that the danger from rats was much greater
than from middl, and even in h'gu.niirlg it aa the llrll:l." dunge-r to he h-rimlu]_‘,.‘ reckoned with © o view which [
have advoented in and from the year 1900, solely on grounds furnished by direet observation.  That the
danger referred to has not in |1r;|r:'1i:'|‘- berne seen to take offect quite so often, perhaps, ag might have been
expected a priori, bt that it 15, nevertheless, the only danger run as regands the dissemination of plague
OVErsel, Af-ars to me to be a more exact statement than that 1'||,:|nh~d whove,

But diseussion of the particulor question (whether plague is spread oversea by plague-rats, or other-
wise) is somnewhat beside the point; and it s needless to do moee than mention the narrowness and
inexactness of such statements ns, that rats are the chief means of diffusion by sea (ns distinguished from
diffusion on land) or, that rats are the chief means of starting opidemics in clean places, but afterwarnds
mwn beoomes thie chief aprent in eont ihLIi.ng thasm, What it i= NEceEsLry Lo Ieu'lrn s w]u:l_:lu-r ]:'lll.gl.ll'. WS !i.t-
disstminution essentially to the rat, for thus every contingeney inte which plague-rats enter, or may enter,
is contemplated.  The view entertained by English writers on plague in India and in China i that the rat
15 not an essential factor in l‘p:itll.:llll'rs s aml in the following sentence, which cecurred in the Rl;p.urt of the
Imvchimm E’]:l.j{m- Commission, sec, 277, the repson ]|||]|I||~r|ﬂ o have im-“ VEry .[\-h:;ﬂ}- Hi""-'“r na follows; —*“ Tt
is, however, important to note that the outbreak of plague among rats has not, in all cases, been followed
by seenrrence of plagus among men, and that explosive outbreaks have sometimes been due to canses other
than spread of the infection by rats.”  The first of these two statements may be correct, no doubt, but its
benring on the discussion i= not plain. 1t is not antithetienl to the second statement, although the
comstruction of the sentence makes it appear so; it stands by itself as an observation of the negative order,
amd, as such, is apen to explanation by circumstances which in no way touch the capability of rtsto
plague, and the share therein taken by them. The second puint is of a yoite different character; it
purports to be a fact.  Whether it is 5o is matter of evidence.  Now, while it is patent to these who bave
compared the epidemiological seetions of the Report with the testimony on which they were based, that tlu:-_y
derived very much of their fores from the manner in which that testimony was represented in them, it is
also very difficult to find anything laid before, or elicited by, the Commission, either for or against the
ageney of rats, which can be called * evidenee,” even on the most Jileral interpretation of the waord.
Omission of an epidemiologist from the constituent members of this Conumission was an oversight which
seems likely to have far-reaching consequences in Tndia,

48. The record of the first period shows, indeed, that plague was identified
only in 23 rats in all. The smallness of this number was due in part to the
plan of record which was then adopted, and which has since been adhered
to.  This was to confine the term *plague-rat” to those animals in which
presence of the disease had been bacteriologically demonstrated (¢f. Reports, 1900,
p. 395 1903, par. 18). If findings of putrid careases in numbers during progress of
an ascertained epizottic of plague had been taken—as, no doubt, they fairly might be
taken—as valid evidence of death from plague, the strictly accurate record of the
first column of the table would have assumed a very different complexion from that
it actually bears. But, secondly, it was soon perceived that the meagre resources at
command during that year, and the necessary concentration of attention on the then
most important question whether epidemie prevalences were due to communieation
of the infeetion from the sick, would prevent the rat-search from heing thoroughly
carried out. However, nothing appeared to prevent a systematie attempt to
it far enough to define the area over which the epizodtic extended ; and this was
done with the result of showing sufficiently clearly that the epizoitic area and the
ug:itlr:mie area were practically conterminous (see Report, 1900, Diagram B).  From
the Diagram just referred to it will be perceived also that the rats, which in
Table V are ascribed to a particular district which there appears out of all conneetion
with any other, may well have oceurred on its border-line, and, consequently,
effectively near to some district which has been entered as having furnished eases
but no rats. The complement of these negative observations is furnished by the
three succeeding columns of the table.  In 1902 the conditions of the rat-search were
much improved, and in the remaining two years became very complete; it appeared,
consequently, that plague-rats could be found always on areas which yielded
indigenous cases.  On such areas, however, plague-rats were found in some occupied
buildings which, nevertheless, yielded no ease in man; sometimes, also, a whole
area which at some part earried plague-rats, furnished no ease in man. But such
facts, frequently observed elsewhere in the case of ships, do not show that plague-
rats are not the eause of plague; they show only that apparent exposure is not
always effective exposure, and—as 1 have so often pointed out—that several
circumstances which do not commonly concur are necessary to communication of
the disease from rat to man.

49. 8o broad a loeal association, however, might be merely coincidental never-
theless ; in order to ascertain whether it had that character it must be more elosely
examined. Let the localities with which Case H, and Cases L and M, were
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reapwtiveli_’ comnected be first considered. These places were remote from the
focus (or Darling Harbour avea), and they were still further removed from each
other, for while one stood about 6 miles to the south, the other stood at a rather
greater distance in a northerly direction, They were thus isolated from the focus
and from each other by very wide fracts, which were covered with houses in
numbers which diminished gradually as distance from the focus inereased, and whieh
yielded neither cases nor rats, Local infection under such conditions is a point
of so much importance that it is necessary to quote the two following paragraphs from
the Report of 1902, in order to show that in these instances it was not at all
exceptional :— :

235, From some part of each of the 8 wands* into which the city proper is divided {total avea,
2,880 aeres ; number of houses, 21.137), all of which yielded cases, and from some part of el of those 6
of the 40 municipalities comprised in the metropolitan district which yieldsd cases of plague, plaguerats
were collected, Nulplngui.--mt:i were got from districts in which no indigenous cases oceurred.  Neither
were any got from districts into which enses had been merely imported ; the extent to which the search
was carried in such districts is shown in the sixth eolumn of the preceding Table,

230, With nssistance of the details already given (see Mode of Spread, p. 18), the general indication
afforded I:I}' this Tahle can be xl.LI:lErl‘lrlH: a litthe more lii!‘n:l!l].'. Thus, H.l.l]'IHIJHII Alexandrin and Waterleo
have a combined avea of 1,830 acres, which carvies 3,947 houses, the Gndings of plague-mts were confined
exactly to those neighbourhoods in which the cases of plague were found : or, although Paddington has an
aren of 403 aeres, which carvies 4,388 houses, plague-mts were found only on that very small part (of about
16 aeres, carrving 163 houses) which has been named the Paddington area, whers the 9% (or 11) cases which
constituted that sub-epidemic were found.  Again, Camperdown covers 450 acres, and carvies 1,608 houses,
but plaguerats were identified only st premises in that steeet where the two indigenous coses of plague
were met with, So also at Newtown, where the municipality covers 442 acres, and contains 4,621 houses,
the only case of plague which hoppened there was found within halfadozen doors of the botcher’s where
a loeal manifestation of the epizottic oceurred, and at the same date. There is good evidenee, then, of
l.."!ildﬂ n.u.u-u-r_'iutima in '!'l-]ii.n’.‘l- !:-E:twm-.n ||-|1:HI,:||~ LR ||:|'||:| ]llrlgm'-rrl.l:x.

50. Clearly some special circumstance must have led to occurrence of the disease
in Case H and in Cases L and M on those remote and isolated areas; and if it be
asked what that circumstance was, it can be replied at once that it was the presence
upon them of plague-rats, sinee this alone distinguished them from very extensive
tracts of town land which entirely surrounded them. The reason why these two
distant places earried plague-rats ean also be assigned, for it is known that goods of
particularly dangerous kinds were transported from infected premises at the focus
to each of them. Thus the matter seems clear bevond reasonable doubt. The
association between plague in man and plague in rats which has been observed to be
logalised on comparatively small areas, and to be confined to them, is not eoinei-
dental, but is that of cause and effect. The criterion by which infection both of
areas and of buildings is to be decided in general, therefore, is presence of the
disease in the rats which infest them, not in the persons who inhabit them.

51, When the form in whieh the infection reached these distant loecalities is
sought, doubt begins. Plague-rats have not been detected in goods earried, or in
eourse of being earried, to a distance by land, although, of course, rats have been
commonly seen to be so carried ; but plague-rats have been observed on two ships
(the s.s. © Antillean,” Report, 1902, pars, 50-G5, and the barque ** Alsterschwan,”
Report, 1903, par. 24). Might it have been merely deposited by plague-rats at the
focus on rags, old bags, &c., and on chaff, and so have been communicated to the
rats at the paper-mill and at the private residence* Perhaps; yet in view of
considerations which have now been sufficiently indicated, 1 think not. Had the
agency of the flea been removed from the region of hypothesis by the results of
sufficiently numerous direct experiments, that would be as likely a form of
eonveyance as any other; but this has not yet been done. Actual transport of
plague-rats appears to me to be the best supposition.

52. This is a convenient place at which to point out that the infeetion eannot
have reached the premises on which the cases L and M occurred less than thirty-
six days before attention was drawn to disease among the rats by attack of L,
and may have been econveyved to them much earlier. [ have many times

inted cut that presence of plague-rats has often been observed not necessarily
to entail attack of man on premises on which they have been found, and that
when the infection has taken effeet on man usually only a few of all those
apparently

" Now 12,

# This nuniber has been given oz 8 in paragraph 40,  The sub-epidemic consisted in 1 cascs ; Lt ghe sab-epidomic
area carried 3 of them only, ﬁcrs:lu ninth was that of a workman who wes infeeted upon it but who lived and lay ill at a
considerable distance.
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apparently exposed to it, and most usually but one of them, have suffered. And
just as all in the neighbourhood of plague-rats are not attacked, so those who are to
suffer do not do so as soon as they come into that neighbourhood (for another
example see Case A above). This latter observation has been made by others, and
often, I think, has been misinterpreted.  Such an interval means nothing, in my
opinion, except that the lengthy chain of circumstances on which I have so often
remarked, and which seems to be necessary to infection of man, is not easily
completed under the conditions which usually obtain in ecivilised communities. The
interval which elapses between the first appearance of the disease in rats and
commencement of it in man is sometimes short, sometimes long. I believe the
fact to be that the necessary conjunetion between several coexistent, but insulated,
conditions is not brought about until instances of those conditions have so multiplied
that the chances against it here and there fail altogether, and conjunction oecurs.
This also seems to be the explanation of the erratic incidence of the disease on
persons who seem to have been equally exposed to an infection which finds in
man so congenial a soil that if’ taken it almost always flourishes in him and, very
often indeed, overcomes all his resistance speedily and kills him (on this point see
also Report, 1902, par, 209).

53. But if the inference of causativeness which, I think, may be drawn from
the peculiar features of the observed association between cases and plague-rats on
areas be just, it should be eapable of corroboration by tracing it more Pa.rﬁ{mlnrlg,
and by showing that it existed, not merely in relation to areas, but in relation to the
individual houses in which cases ocenrred.  As soon as the attempt to do this was
made great difficulties were encountered, which have already been deseribed at
length (Reports, 1902, par. 22; 1908, par. 13); they attached in part to the search-
conditions, and in part to the habits of rats. In practice it is not easy to find plague-
rats; it is equally difficult to find their carcases in a state of preservation in which
the presence of plague in them can be demonstrated. To overcome these obstacles
was the special object kept in view during 1904,

54, The kind and duration of association with plague-rats discovered in the twelve
cases has already been given above in detail, along with other particulars concerning
them ; but the following summary will, perhaps, make these points clearver. The
word “ focus ™ is nsed to indicate all that central part of the eity over which infected
rodents were gathered (see Diagram) ; for the value of the expression “ remote from
focus ™ reference may be made to the notes of each case (see paragraph 20).

A—Attacked 9th March, Emplovment, at foeus : had handled dead rats on three days, ending
drd March ; during search after attack [1th March, dead mice found and plagoe identified in them.
Residenee itin.t.i.ul from focus ; no !liiH:I]h of infestation,

B.—Attacked 10th April.  Employment, at focns (Grafton Bonded Stovea) ; at one or other of the
eollection of separate buildings at which B worked plague-rodents were identified as follows :—1st March,
I4th, 18th, and 20th April {(on the adjoining wharf), 27th April, 14th and 315t May. Residence distant
from focus ; no signs of infestation,

C.—Attacked 20th April.  Employment, near focus ; a plagoe-rat had been identified 19th Aprnl,
and others were identified during search at time of notification. Nesidence distant from foeus ; no signs
of infestation. i

I — Attacked 2% nd April. I':mp'lil}'mt'lll-\. ab foeus {“'nllrrw'x Girast Nl ; ll-]ﬂ.gu[‘-ruia whentified: on
search, after notifiention, 27th April to 5th May. Residence remote from foeus ; no signs of infestation.

E.—Attacked 20th April. Employment, near foens ; no dead rats found, no plague-rat identified ;
but on 22nd April had loaded goods at Grafton Wharf, whenee plagnerats had been taken on 14th, 18th,
amed 20th April (see B, above).  Residence not far from foous ) no signa of infestation.

F.—Attacked Sth May.  Emplovment, at focus (member of cleansing gang); plages-mits identified
at I¥s place of cmployment (Wearne's Grist Mill, see I, above) which F had helped to cleanse between
28th April and 5th May. Residence at focus ; no signs of infestation,

GG.—Attacked 25th May. Employment, at focus ; plague-rats identified before attack, G, havin
handed in two doad rats on 24th and 25tk May, as well as afterwards during search.  Residence separa
by water from focns ; no signs of infestation.

H.—Attacked 31st May.  Employment, remote from primary foeos; plaguearats identified on
search after notification, 10th o 230d June. Residence remote from primary snd from this secon
focus ; no gigns of infestation,

L—Attacked 19th June, Employment at focus: no signs of infestation. Residence at focus ;
plague-rats identified 1dth June, many putrid carcases found on search afterwards.

K.—Attacked 31st July. Employment at focus ; plaguerats identified on search after notifieation,
4th to Sth Augusi.  Residence, remote from foeus : no gigns of infestation,

L. and M.— Attacked Teh and 10th September. Residencs, remote from primary foeus ; on search
after notification, dend rats Found and plague-rats identified 12th to 16th September,

55"
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5b6. Thus close association with plague-rats was shown to have existed in every
one of the series of cases which constituted the outbreak under review ; and given
an experienced staff and the requisite leisure, I see no reason for doubting that a
similar result would be generally attained.  But neither directors nor staffs can, as
a rule, afford to give the necessary watchful attention from day to day to each case
as it arises, nor spare time for lengthy enquiries into details ; vet these must
always be indispensable conditions of success,  Even when they have been fulfilled,
the result can rarely be complete. In any considerable series of investigations of
the kind defects must occur from time to time; and, indeed, one such was met with
last year, when a minute enquiry appeared to exclude every source of infection in
Case A (Report, 1903, par, 19). But no one accustomed ‘to epidemiological work
would lay much stress on negative observations of that elass after having eiven
them due consideration, as long as they remained in a proportionately small minority.
56. 1 am now able, therefore, to redivect attention to the eleven deductions which
I drew from the first outbreak, and to point out that they remain substantially
unaltered. They represented the main features of epidemic plague at Sydney quite
correctly ; and as in these days mere speculative opinion tends more and more to
overlay the results of observation, and the chronology of events in any case is
likely to be overlooked, I shall be excused, perhaps, if I remark that the total
inefliciency of communication with the sick as a cause of epidemics of bubonie and of
septiccemic plague, together with its all-important corollary that the source of
infection must exist quite outside, and independently of, man, was first established
five years ago in my account of the outhreak of 1900, on evidence which was
furnished by a sufficiently long series of eases. The deductions referved to were the
following :—

1. The disease was not divectly communicated from the sick to the well—in other
words was not ** catching.”

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

3. The anfection 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 transported
mechanically from an existent foeus to a considerable distance, and there initiating an
independent focus.

5. In the buildings in any infected locality cases occurred irreqularly, and showed
no special proneness to occur in adjoining howses.

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

7. An epizoitic disease among rais preceded the first case which occurred in man.

8. This epizoitic disease was plague.

9. The area’over which the epizoitic extended was practically coextensive with that on
which cases of plague in man were observed.

10. The epizoittic died out as far as can be learned at the same time s the epidemic
ceased.

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

57. The aetiology of plague must be essentially the same everywhere,
Individual cases of an inoculable disease may have their origin in many different
circumstances, but epidemic prevalences must be due to similar causes wherever
they may occur. The behaviour of the intermediary hetween rat and man, which
latter though still hypothetical is also still indispensable, may give rise to slight
variations ; but these, when they come to be fully understood, will be found to
have been apparent rather than real. The rat is the fous ef orige of infection. That
this view should speedily receive support from further exaet ohservations recorded
elsewhere is not to be expected. In many other countries where plague exists,
conditions of race and creed, of customs and civilisation, of housing, morals, Emd
instruction, notoriously have rendered accurate and complete epidemiologieal
observation impossible; save, indeed, when the conditions of search have been

49—D entirely




































