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‘It'is intereotingfto apooulnte on the qQuestion as to
oathor falaria vas established in Australia prior to white
settlemant. All the other continents 01 tho Zlcbe at the ang of
'the 18th Cantury had 1arge areas which vers nnlarious and 1t would
"pr _ ' . seam remarkabla for Au:tralid Lo’ escape the atigna nevartiheleas,
| ' 1t is highly probable that maglaria at thias period waa absent in
‘Anstralia or 'if preaent, exiasted only to a dagroe brought about by

ot

' 'occasional infections from the daat Indioa and their :ublequent
'dying out. . To whnt faotora then did this oountry ove its
) 1mmnn1ty’ The answer cannot be found 1n aithcr of the svo raotoro_

;t\7;""*-f”f%af climate or annpheline population- both these nre favourdble 1n

"gtiofgitfogéoh'fro;

The population faotor haa throughout Auotralia B hiatory

"l*baen ulmost 1nvariab1'°'nravourable to the. opread ot malarin.

_Prior to white settlement the-habits,oulture and -ocial organization

_of the nboribinals accountad for this fdﬂt The aboriginals vere

"?-few 1n bers, they had no fixed abodes, They vere not tillers of -
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" the soil,but huntera and fighermen. They wandered over large zraas

%

. of country where apeaking'ganerally native game was compuratively
'soaroe and dxriicult to kill or capture 4ith the rather primitive
| . Weapons used by the blaoka.f The consequence af this wag that they
‘- f "_ .: had to shirt camp very frequently and - it was therefore onl; rarelym‘
| that their atay in camp was sufficiently long for the development
-of the p&rasite in'the_bodx of the_insect. it-waa generally mEny '
_monthz before the} retﬁroeo to the same cump. Jn rare occasions it
is said that éhorigin#ls in the Hortn of Anstralii did make more
tpermanent samps in the wet season, but theae oanps vwere left asg soon
as tha rains begun to lighten. '

The vet season howsver is & vory unfavourable tima for the spread of
malarin in Northarn Australia, the majority or casea oocurring

_ (17) '
.,between Hay and September/(ll). %o doubt the oontinual flushing out .
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' of brieding placea prevantod mnsquito hraeding on a lnrgo soals

LN
during “this season. ﬁhatever tha cause, there seems but little doubt

that the Auatfélian aborig;nalq_did not,vwhen liv;ng in their wild
_stgte;huffer_frnm.malhria and.didfﬁot':ét as a reservoir for the
~ virus of the disease. This'freedan fron diseaae was not the resuli
“of nutural 1mmun1ty for once the ahoriginal ahandonad his old cuatoms
and came to live with, and work for, the’ white man he began to contract
_.the diaease wnd to-act an a reservoir for the virua. The diauasa-then
- apread. to neu corners ta ths big cattla stations and mining fields, -
‘on which the aboriginals were employed.- (17), (18), (19),(20), (21},
"(23). Several amall foci af 1nfestion have been discovered in the |
t'.aboriginals fron time to tino e.g. at the Palm Inlanda (3) and

"fuelvzlxe Island. (18) (22}.-

ot distribution.

'1tuda and the 200‘ £ a.latitnda. ﬂest and South of theae

an occasional case in Australia. The 1ack of endamicity a.of the-'

_ ”;_of' .IAtitudn is cxplained ‘on ; climatic'basis 1argely,but

immunity 5. af 166’¢. longitudc is due to the abgence of snitable
mosguitoes. The 1npor;ance of keeping these islands free from
 anophei1nas and preventing the’riae of a fresh‘facto:.fivouring

depopulation in this ares will be realiaod.
K. of 200 g.latitua-, and #. of 160° %.longitude, the

'situation ig very differant.r Hew uuinea.the aolomon Islands and the -

~ New Hebrides are all heavily infected. Australia is but lightly

‘inrected and the reason far this c>mparative iamunity will be

diacussed later.
In Australia at the present time mllarla is confined

-to a smnll ares in Northweat Anstralia,to two areas in the Horthern
Territory and to- tuo areas 1n Quaensland. In the tropical Horth-weat _
of Australia the infection ia as 1t ‘alaso is’ in wueenal-nd and the

: Korthern Territory,almoat aolely confined to cattlamon and ainars.

.
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‘The men woriing the large cattle stations and the miners often live
‘under ‘\fj primitive conditions. Food-hnd'lodgiﬁglrnre‘poor,and
‘contact with natives is elose and frequent.- | , |

In the Horthern Territory Ie find malaria on the two weter aheds
i.e. tn.ﬂhe::ivcra_running into the Timor sea and in thoss running
into fhe_Gﬁlf of Garpeﬁtarin. Here exist oattle stations along the
_5ahks o these rivers,where priﬁitifé living conditions exist,
' -¥iner; perhaps rcéently‘ffbn New Guinc# and with'ahronic malaria
Lconstantly visit such areas drover-.nith moba of oattle, each. yt:r“.
' ;g::?,fran the . Borthnrn Territory and even gueensland right noroasl
the oontinent to Wyndhan and Derby. All thess conditions are

' rnvourablc tn the apread of malaria and the scnrcity of cREes of the
‘”._diaaauc nnnt be :ttribated rathar to the lparlanass of the popnlation

?'Territory nnd Horth-welt Anstralia.,"nbrth dfTGairaa‘thaée is an'arec

'::;whcro occasiounl,elnel still arise.- In thil area thore are. saveral .

'"t.nau aboriginall.; (.4) : (13). | |
' - The first reference thnt can be round to malaria in

 Australia,is that by,Jackson {53}, Jackson states that the hospital
- at Moreton Bﬁy‘{now Brisbane}rbpansd”in'1825 In the year Deceﬁher
1827 to December 1828 there were 956 admitted, and of thene 2? were

. for intermittent fever and 161 are recorded under the nane 'tebria .

f:'Other cases than nalaria were no doubt included under the nans

intarmittent fever. In 1832 1n the month of Jannary there were in the
sane aettlemant 127 cases of intarmittent revar,mainly rrom Brisbane

" and Ragle Farm {4 miles fram Brisbans). in all,for the year 1832 there-
wer§-665 cases of intermittent fever recorded of whioch four died.

_ ﬁn Jatober 1832 the ﬁéyulat;on of the settlement consisted of 858 men

- and 59 wonsnrand 66 dhlldren of whom 782 wgia convicts; the remainder
ﬁostly.belonged'io the 17th'regimght. It is not likely thnt.thc”'

. con}ict: brought the zalaria to ¥oreton Bay. It seems much more
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- 11kely thnt 1t vas 1ntrnduoad by some of the ofrioers or men of the
rggiuﬁg@. In this conneation Lieutenant Breton remarks that
Captain c.ot the l?th regiment is reaponaib;e for ths following
statement.- .“I ﬁm,howeier.fnr from thinking our present plgoe of
.abode ﬁnhealthy,although fever and aéua have of late 5¢en rdtn;r

ﬁravﬁlent;'but tnese were not known wheh firat-I ﬁnnélhpre,and

prcbably.nny not always continue to anhoy us. It is utrangt that

during the 1aat rery hot weather,when these conplainta were most

prevalent the soldiers surfered more than the cnnvictn but nnch a

circumstanee never - ocourrcd before nor since® (78).

, ‘ - While 1t would saem that malaria vas prelent at xoreton

-Bay in 1828 and 1832.1t would appear umt 1% d.ld not exist at Raffles
_ Bny in thc Hortheru Territory at leaut 1n endemic forn. nr T. B.¥1laon

' (??) mentions that Dr.R x.navn 1u nis Annual necucal chort from

'31828”to Juna‘1829 ntatol "Hothing 1n th' forn of epineaie or

i;contagious '"easn has hoen obuerved.;_fhe:greater proporticn or the

A T.‘diseanes which hnvo'ocaurred are to he attributed to the want or & dne

o quantity of vegetable tuod........rhe peoyle nlthough generally
1~;oomplniuing ar not posaeaaing na mnoh bodily atrength ns heretofore

 ,’1oak more healthy than cnn be st firat imagined. The health of some 7

"man,delioate un arrival hare has munh 1mprovod.......xo daatha havc
occurred within the yaar.......Althuugh in the summer mnnths the
‘atmnaphere is very hot,and at times oppressive, fov cases of fever or
',athar acute disense at that period prevailed even among those men who
‘were abliged to be much expoaed to the sun & influence..... Captain
‘Iaus also aupportl the healthiness of thias part stating that the
-principal dineaae s&ppears to have been scurvy,which they suffered from-

1

SEEEL after their nrrival.......“.

_ In anoiher plaoe it is interesting to note that Dr Hilson (p.72)

| -mentions the arrival of the ”Amity at Raffles Bay on the 31lst June
1829 and that-;ua men from her died from fever om July 2nd. This
fever was acquired at Coﬁpaﬁg‘(Timor) and vas most érobably malaria.
1r auiihble anopheline vactors were ﬁresent ai Rarfles'Bay,they'nust,
jkzxn as early as this in the 19th century,have had the ohanco of

 becom1ng diaeaaa carriers.
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.‘cpidenic 1ntrodnced hw & Halay trader broke out.
ized by Jaundico and 1n some oases by blnck vomit.

: anaumad.alarming proportiona.

HISTORY OF  MALARIS YN AUSTRALIA

(Tu be inserted as three parag;aggg 1n tha middle of
2a8¢ 5.)

. In 1864 Doherty (92) stetes thet a trading vnnsdllfrbm
Batavia cuilled the ”Jnckmcl“?ackét* introduced yellow fever into

" Purketown, This town had only been founded in'1861.

- Charlton states (93) that in Burketown in 1864 an
It was oharacter=

The'déath roll
The population rled to the prasent

. aitc of Eormanton.

It sgens highly prohabla that since yellow fever has

'never scourred at Bdtaviagor in the east in general that thia

,'d;aeaag.waa really_biliog: remittent fever.
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. We have a number of refarencea that the preaencc of thase two

Caaca did not lead to the disease then becoming endemic in the

Nort&arn Terrztory. _ ,
S5ir George Grey atated that in 1337 and 1838 mularia

,did-not exist in tharheighboﬁrhood of IFrince Ragent Rivaer,iorth-
vest Australia (79). Baron von Hueller is resjomsible for stating

‘that malaria was abnent from the Northsrn Tsrritary and Ncrth-

| vest Anstrnlia in 1855 and 1856 (83),

_ Sturt. ia the first to make mantion of mnlaria in
;Horthern Auptralia. de gays that Leichardt when cndaavouring to
Cross Auatralia from Eaat to-west waa forced to turn back because
his party hnd contraoted the ague.(al}. In this case it is mueh

‘nore 1ikely that the arty heoame 1nfeoted on thc Queenslnnd coast

';'and that'tha treaa strain-and hardship of an explorer 5. life

'hflprecipitatéd?attackain fevei ;fter a certuin pariod.-r

- e clelnnd citen the fact that one of Haexinley 8 men

wua -1ck with a touch of fever and ague in Auguat 1862. pear Bowen,

* North queenalnnd. (82). | .'7 A o '

A. . The firat medical deacription of malaria 13 given by
J n.ghite 1n 1867. wnzte atates that the population in the Gulf '

. eountry suffered from three fevers, the first being tha well known
'intermitt&nt the aecond ‘being remittent of all &rades of severity,
and the third eantagioua and cnntinued. The latter white states is

typhodid which was introduced by @ small vessei,the-"nargaret and

g#ry",and which.daused ﬁanj deaths in the Gulf area. The intermitt- -

'eﬁt fever of couxse-was.malarin. The remittent typé is of great -

7 intergst. vhite gives thé aymptpmslas followag Yefy_éuddqn onset

}11 a.ﬁ. to 2 or 3 p.m, wmith dizziness,alight chi11a:and flﬁshes,

wandering'piins in extremities,fixed painliﬁ the back and

epigagtrum,with an agohizing pain in the frontal énd aupraorbitai

.. region, Nausea exists ihd tounrda efgning a quantity (geqeraLly'

snall) of dark yellow,acrid, intensel} bitter fluid having a foul

‘ndour is diaohargad from tha stomach. Pulse genernlly 130 full

and atrong. Tongue lateral mgrgin purplish but covered with

whi;ish or slightly yellov fur. The vatient ia ‘delirious and

gencfally ngablc to sieep, - Towards 2 or 3 a.n,_thﬁ.symptpm;fnbate,



' 1ﬂfled to confuaion._'

”5;,":lon1a1 ?ever“

':7enteric faver vnriouslj HUdifiﬂd-

ﬂ6-
.but do mot diseppear. Another paroxysm comuences at about 1J a.m.
The seaond is generally the most severe and the fifth,in cases of

recovary;the'ﬁildc-t and last. The treatment given consisted of

« purge and & g¥8. of julnine every 4 hnours.
aach paroxysﬁ.cqnsiats of a hot sthge,which maAy Oor may RrRot be preceded
by rigors or chillinassu;sueating scmetines'doea'and pometimes does not
sceur after the hot atage (6).
_ This dascription reuds very like lubtertian malnria,
:and if go,is interesting in view of tha atntemsnt commnnly made that
subtertian did nrot axiat 1n Australia, till 1ntroduacd by returning
. miners frnn Rew Guinen.

_ . Right - thraugh the early history of madicine in
'Australia,thc applicntion of popular nauna insteud af suientific hax

lt ‘ever a popular tera in thc old dn:s was

-malaria fé“) but tha po;ition is nast canfusing aa ragards the term

. 'f; yolnnial faver uould ‘seen to hare hcen nninly
ﬂfentaria. It alao 1naluded & large numher of cases of bactarial dysentery

In 1269 Br.. Hartin (5) agread that rlolonial Fever® waa elaentiallj
- Ha alao atat.ed thnt malaria was
xiunknown nt that perlod in Victoria.. ¢oma practltloners at this timn
:regarded calonial revar as £y rorn of Lyphus. ,3thnrs when deallng with
malaria culled 1t colonizl fever. Thus sndrews (62),said that in 1874
at Albury‘on fhé %ufray,cnlsnial feiéf %ag ra&ll& malaria. They never
failen t6 yield guickly to lurge doges of . quinine.thouhh some of them
rulapaed next year. 7
o dirsoh statea that 1n Austrdlia from 1859 1o 1866 in
6336 saldicra there were 31 caaés of mdlaria.
From 1267 to 1 69 in 4491 aoluiurs there vere 25 cazes tﬂ4)

se have seen that the horthern Territory was free in
1855 to 1356 and that in 1969 the Gulf area was well infected.
In 1889 wood (1)} states that mularia %up very-prevglent'in Durﬁin in
1875-1887, - | |
B ‘ ‘?rom 1887 to 1899 malaria reached itﬂ height a8 far as
Australia wab concerned. Il was endemic through a large part of

lqueenaland the Horthern Territory and North aest Australia. In addition

frequent little local epidemics occurrod.
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- . The fagtors ftlponnible for ﬁhis prevalence vere largely concerned with
,_Qining1ggtiv1t§. _This %ag a period of great activity in opaening up new

' fielda'iﬁ Jueensland and the Horthern Territory. In adcition ainers were
" returning from the very malarioua #oldfielda of Hew Guinea. Thus :olmes
(18) & (19) statealmalaria wag very prevalent on the Pine lreek goldfisld
and railuay construotion work in the Rorthern Territory in 1373-1883,
Aolmes also states Lhat the aboriginals at Melville Is. had guffered
from subtertian outbreaks with cdnaiderablg mortality. (18).

.. During ﬁhc opening up of the goldfields ia the Kortharn
Territory in 1879-1883, in 1879,61 out of 166 deaths were due to mularia;
in 18837, 61 out af 154 and in 1881 51 out of 130. (19).

There was no doctor in this area till 1885,
‘ In 18B4 Jee stated that mﬂlaria was formerly present in

the Torres Struits Is. (69). . L

In 1885 Browne statad that practically the uhole pcpulatian
. of Charters Towers went down with malaria. There were no deaths. This was

-most probably not mularia et all), but dengue, more weight is lent %0 the
, diagnoaia of dengue ingomuch “s Rockhampton had in this ver; year a
aevere epidamie of dengue. (57). (86}).

| Inrth;sAdecadé {188;.93) = laris ﬁas:fréquently geen in
. Townsville according to'Ahedrne {56};-.It ocoﬁrred-at Hﬁghendeu in

- 1886-1893 when 26 per cent. of all cases adzitted to haspital Lere
malaria, It iz interesting to ndté that whaereas the type was formerly
frankly intermittent by 1891 it '.had changed to remittent.(Hunt) (59). |
This change probably indicated a ahange from tertian to‘subiertian.’

_ In 1888,Heydon (13) states that mularia ¥us very prevalent
" at Yarrabah and Jairns. - : '

o In 1859,Dyconi (11) says it oecurred st Normanton, the
" Fulmer goldfieida,crﬁydnn,th& Johngtone Hiver and Jairns. Indeed whecrever
virgin counﬁry was being turned over,

In the decade 15890-19.0 a change for tae better cocurred,

‘unt (7) shama that 1t was definitely on the decline at Hughenden where

- percentage of admisaions to haapital ror mularia were as I'ollows ;=

188 | o2
% | gg.u
1889 20.9%
1890  15.%¢
1891 - 19.1%

1892 - 8.58
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Other .r..j reflected the same trend. Ahenrha (56) says the disesas
" wagm rare in rownnville in 1892 though previocusly frequcnt.Jéfferia
Turner ‘58) in 1890 said that in 15 mnntha in Brisbane he had only
ssen three cages 1in children and that .one of these came from the Korth.
In 1929 malaria Waa 8t111 Tairly common in Cairns acgcrding to 3'3rian,
but in 19)5;1908 there wag none.(55).
: In the Horthern_ferritory the position from 139#71933,

‘while it'had,iﬁproved aomewhat-did-not do ao to'thé Qgha extentAaa in
_.'gueeﬁnlaﬁd The nuuber of daaths due ta fever in the Eorthern
'-Tarritory for 40 yaara in & populatiou varying hatveen 3)33 to 43«0

of mixed racas,white and eolourad wua 412,

- . . 1879 6}' 1887 4
18720 1 .- '1888° 61 - 188 z
-.1873 13 . - -1881-51" " ‘1889
1874 7. - 1882 "9 ' 1890 6
4 2

fhc admiaainn book at the nrﬁin_HOSpitai gives the -

2 rollowing tigurea ror malaria.-‘ .

" ~?3%§3§

. ... - Adnissions.
1907 ccl2 T D11k
1908 230 136
1930 : 1910 27 165
1901

This gives & total of 166 for 14 years. Thesa figurea are from

. _Breinl 115) and (16},

'The high fizures for the years 19ﬁ8 1999 and 1910 vers ngain agcount-
ed for by mining activity. 4 payablg tinfield wag discovered at
Uﬁhrawarra Creék 19 miles.fron Pine Creek,in 1909. ¥iners were

. attractad from queensland Hew Guines and ¥getern Auutralia and malaria_

' very quicxly broke out. _;he type waa subtertian. Ldving conditions

nere bad.and man camped fight.on the bénks of the creék. Lumerous large
' BQuare hules on each side of the areek were exuavntad by miners sgearching
for alluvial tin. The miners worked up to their hips in water a larga .
part of the time. (17). _ '

| The decade 1901-1917,despite the fact that a nuﬁh§r of
aoldiers returned from the South Arrican dar with nalaria saw anothar

'changu for the better.nt lenst in @ueensland though 1n the Horthcrn

_Territoryng nentioned abavo,the opening up of the Umbrawarra tinfield
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“Malaria vwas Qtill bad in Nortﬁ-weat Australia nt‘ﬁyﬁdhan in
l903\acoard1ﬁg to lelgrave {63) and was on the wuthority of :'Brien
{y5) still occurring zlong tiue Earth _ueenslund goaat in 19 5-8
¥hile in 121> it was ocsurring ugain near Cairna,but benign in
ty?e {72).

A very bad eridemic occurred in :ueensland in 191:, and
iikington {(67) reports »an thisg sutbreak as follows.= "The outbreak
securred at ﬁidstan on the iinusleigh goldfield North \deanaland._
The population was 4)!;_ Two miners from New :uinea with subtertian
infecﬁian'inoculated the lacél moagquitoes. Befdré_ane autbhreak
subsided in thia popﬁlaiion oi" 4 ), there were 12 cases with 24
deaths. | |

Breinl re@n:ted in 1919 that a few cuaes were still sccurring
”inaﬂairns,raaktawn and the Gulf cauﬁtry; The type *as beni&n tertian

excaps for a few mslignant tertiana from New Guinea. (32}.

In. the ﬁeoade-lgll-xgév;in thé'opening'hglf,15provemen£ still
- continued,but in the later period a larg& numbeyr of saldiers infected
_?ith rmlaris returned frém Hew auinea raleatzne and oiher malarious
-wai'afeha. According to the figures given luter(on page 10) this.
had very little influence on the tutal numner of deaths recorued tor
the <om ;OH&Edlth, .lt did,naaever,becauae of the relapses,reflect
iteelf ip the atatiastica of thuse staves anicﬁ 1nsi§tgd 4n the
notification of mularia as an infectioﬁs‘dise&se.

Thus “estern Australia

vagesg of ﬁalaria ) _ Hemarks.,
notzfied :
1513 . al ' Hone im Zouth of State.
] 1914 N 19 . . R " " " w
- 1915 2
- 191 : 15
191 .
1319 _ 686 6890 military cases.
1929 : 57 - 16 from wyndham,
1621 IR 39 _(2) from ayndham.
. : g from Darby.
: 2 from Broome.
1922 41 (22 from -yndhan.
. { ¥ fron Broome,
1923 .. 23 ) .
. 1924 29 o J N¥uinly imported or
1925 26 )} from the North.,
1926 18 )

The notifications are back to pfe-war'numbers again now,
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The dnnger to. Austrnlin of these raturning soldiers was
roal!zod and a Conference in 5ydncy drev up resolutions for the
protzztion of Australia.(4?) ‘These resciutions in brief were as
_f:llotn. . | ‘ - | |
1. Returning soldiers from New SJuinea infec.ed with m2laria
" to disembark at Townsville for treatment,
2. The colléction-of 1nvalidnd and diascharged soldiers who
. have suffered from malaria,in one place for trentment.'
3. #ilitary pay. to continue during treatmant.
4. The trentment officially rucommended to ha used.
n Juae 3, 1916, the first three of these resolutions were
puL into efxect (48). '

In addition to thece meagures the Jammonnealth Government

 T ‘ordered a uurvey of the Hurray kiver Irrigation Areaa. Tnis *as

7“¢;oarried out by Taylor. )ctober 1916 to January 191?. Bespite rnther

%~;junravaurable &eather cnnditions he found anophelines braeding 1n
.most of - the areas viaited and in thoae sreas uhere they were not
found conaitions Were auch that it was almaat certain that had a more
';nfavuurnble tine fnr a visit been chosen,snch nnsquitoea ﬁould harc ﬁ'
"been disoovered (83).' ' , _ o _

: _ In the lant decnde 1921-1929.1t nay be aaid that nala:ia
_haa raauhed a figure so low that the deaths. atiributed to mzlaria,
"abaqt 4 per million at precent,are not likely to be permanently
reduced. this sﬁatemeut_ia made because it must be recognised that
 1n areas where mali;ié does occur;there is & definite tendency to |
label fatal and unclassified fevaré aa ﬁaiari#."fhe fairly constant
N malaria level im revaaled by. the ieaths,ittrioutéd to malaria in ;he"

“lﬁst 23 years.{76).

Year. Dea Yenr. DNeuaths. Year. .eaihs. Year “eathﬂ.
190 %% 1911 19, 191 4q 19273 21
19 1912 V) 131 41 1924 27
: T A613 24 1913 . - 34 ©o192% 35

_ 19 1914 22 19223 19 1926 25
..1909 191 o 30 1921 43 -1927. 29
3910 55 . 19k 52 1gz2 21 : o

The 1ncreaaed death. in 1916 1917 and 1918 due to returned soldiers

will be noted.
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Queensliand 1s almost free frun.nnlaria'now; Horthern
Territory gnd Horth-ﬂuat Augtralia still providc ca-ns but not 8o
frequently as formerly. - |

- The Australaaian Hedlcal Jongress held in Briabana in 1924,
passed a resolution asking that the activities of tha Australian
Hookworm Sampaign be axtanded to include = survey of australla for
malaria and filaria.(71).

The Auatralian &Jokworn uﬂﬂpﬁisn LYY finanned by the. Jommonwealth
‘Gavernmcnt of Australia, the Intcrnational Henlth Bourd, and the.
'Gavarnnent of that partioular State of the Comuonwealth in which the

Hookworm udmpaign was working.

dork on this survoy c:mmenced 1n Augnat 1922. The. reaultu_are given

';,1n the table below. (4) ‘_j:, o MATARTA. o _
. : ‘_:humher' " Humber - . Dercentage
. Examined. ' Infegted. - . nfected. -

:f;gi}r;ff fof7

Mortnera Rivers.La.e. 145
-Bri:bane - uouthpart.,_ 3194
ﬁ i¥arybar0u8h;#7f;;;:273:“

ffﬁRockhampton Pistrict.;}é-'-._22§,_ B :j} " ;f 1 7; T

”7sackay District. ”;\5"f ;‘834_f‘7H';-f'? T
Bowen -.Iawnsville. S 1168__ 7 ' 10: o " 3.8
‘Ingham - Innisfail. | | 183 0 7.0
Cairne. . . . 1620 25 L6
%... sueensland. - : - 654 1 o J.1
St Queenslind. _-' " 7 361 : 07 . e
| 922 44 7.5

| The vulue of such an'inveatigatiqn is open to qﬁuatiqn.
Shrmnic‘carriersrmay‘only.nt-timcs have ﬁafaaites in the pefipﬂeral
circulation in'damonatrabie mumbers. Agsain malaria may be seasonible
ané only be prevalent at ane period of the year. ;2§aluation of
: _malhria'in 2ngountry is always a-difficult matter. Notification is
seldom satisfactory. .ili States but one in ustrulia have now
instituted compulsnry notifioation but in the last 20 years there
-_‘hava beesn at 1enst ten alterations ln the. number of States natifying

mnl;ria; at timga ogly‘one State has demanded 1t: 4in one year ali



el2e o
Statcn did ‘0. ¥hen malnrid iuinild a medical practitioner is nﬁt
g.n&i?or_ Hany malaria attacks ocour in Australin in arems remote
' frau:;adiﬁal attention. Again the large sale of tonics containing
:quinine which occurs in malarioua areas tends to maaque the afrect
.'of that disease in the community. l '

_ ¥ost of the cases of malaris in Australia are 1npofted
ones from fapua,ﬁew.suinea,ﬁaw Hebridaq,and the'Salunnn Islands.
It must be remembered that Ansfrnlin does a large tfade with these
1nfected aress and that shite people uorkinb in thasa inlnnds aro
rlargely recruitad from Australin.' Agaxn un 1ncreasing numher of
'people in India and the atraitu aettlaments not having time ar not
' desiriug to taka long lenve 1n &nbland make a short holiday trip to

'Anatralia or Hew,Zealand. In cold Wedther auch peraons not infrequent-

oy suffer rrnn malaris relapues;”

jpartn ofrAuatralia than'tho:e ordinarily'regarded aa malarious. Thns

in Hew South Wnlaa. Jamiesun repnrteu a cape cantract d at uOstcrd in
- T54)

. (49)
‘19159/Evana reparted a case contractod at iyong in 1919,/ulayton and

;-*Utz reported a caae cuntrncted feay ﬁagga in 1;2 and aoney reported

'?a caae contrdated at ydney in 19&6 (?0)

.TIn aeat Austrglia Baldw1n reports & case arisinb'at ylinda near

Perth in 1929, {388).
There is much work to be done 1n connection with the

insect carriers of the disease in astralia. The gnophelea

represented in Austrxlia are as follows.= A.annulipes, s.annulipes

var wmictus, A.bancrofti, A.punctulatus, i.punctulatus var moluccensis,

A.atratines; A.atigmiticus.

_Th?ré is no scientific proof as to the efficiendy of any but two of
these varieties.{87). Heydon (14) has shown that in New Guinea

"i.punctulatus and S.puncetulatus var moluccensis are efficient carrisrs,

From regent private correspondence it would appewr that malaria used

tharapgutica11y°has been conveyed by A.annulipes. At the pienent time
the Troﬁicai Institute at Towrnsville ia investiguting as to vhether

A.banerofti can act as an,efficieht 6arrier,ns previoualy nugkantod

- by H¥aplestone.(3).
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rhe.diétrioution of A.annulipss extends throughout the
con®}yent and this variety occurs in large numbere wsnd can convey
the digewse. To what factor or factors does iustralia then owe her

immunity from malaria? de have the vector,we have had large influxes

of infected ?ersons into areas where the vector n>t only existed,but
unéro meteoralogical conditisns were favourable for tie apread »f the
diseage. 30 far was the spread of malaria.f#voured gy mun, that in
,trapical areas soldier settlements wera formed,tnues providing a
maximms congentration of malarial gumetes for the infection of.
sosquitoes, Despite ﬁhis.ihere were no epidamics;f '

Ross (97} discusses the fuctors necessary for the spread

" aof the diacasc;f These concern largely the number of anophalines,ths

. mumber of human being:. the’ number of hum-n being: with malaria,and

thu eharaeter of the human population. He_algo discusses the qqeatian

of the.slow change in the nalarin atate of 1.:@- 2Yead and instances

' the increasa in Mauritius and the diaappearanal 1in Sngland.

‘ To theaa might be now ndded the r&aent apread in Barbanoes a lacality
_'believed_immuna on account of the fish which inhabit the.rrenh waters
.éf';tu afen. . : o | N | .
'Rﬁas'discussbs'ihe féotofﬁ'suggented ror taa a1aappearance'o£ malaria
from England namely.= B - o R

i. Reduction of anophelines by druin&ge.

ifi. FKReduction of population by emigration.

111. Use of guinime.
‘He believes that the firat fuctor is all important and the last, in
ﬂparf important., He alﬁo Buggeéts that the gemerazl use of glass
windows in the last century,may have had something to do with the
deuline of the diaease.‘

‘#ie have seen in Australia that there is no suitable native

population to act «s a reservoir of virus., «e must also recognise

that the population in géngr#l ie sparse in those areas reputed to be
; malarious,but it 1a'not‘considered that these two factors are
sufficient to acoount for the absence of the'disegse, #¢ have had on
" many occasions a congragation of human c#rriera, & sufficiency of

suitable mosquitoes and meteorological conditions suitable for the
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iprend'of the disesse 32X yet the latter has spread on soms

- oecyajions and not spresd on others. A more careful .conaideration

of the data reveals ths faet that,malaria hna apread when conditions

for the white population have besn primitive,vhere hardship is rife,

' ﬁh.re sanitation is poor,and shere work is haavj. Thus we have had

'outbreakn on mining fieldm and on cuttle atations. In the latter

localities, no doubt the factor of a native ressrvoir of 1nfaction

| must also ba noncodcd. on the-other hand where conditioua hare been

1bcttcr in soldier nattlementa and augnr growing arens nalarin has
die¢d out, It does not seem to be duu to any 1aok of numbers in the

_ anﬁpheline poPnlation. No delibarata uttempt has been made in the

directian of ‘drainage fnr mnaquitoea and- farm drainage in general -

. :is not ﬂell advanced. It vould seem that in Australia the all

- _importunt factor is tho econonic and hygienic status of the pespla..

'ffﬁlt 1- 1nteresting to speoulato as to whcther this 1: dne tn increased
ﬁ,budily roaistanne, to lesn op,urtunity tor uonquitoea biting. or to

'_soma ditferencc in the tima of appaarance or the abaolute nunbera of

o ;malarial gamatas in the blood. There is however nothing at. preaent

. 3to guide one in chooaing the faotor or ractors concerned 1n this
’ relntivo 1mmun1ty.,u One other ractor deaarvaa eonsideration and
.ffthat is,in agricultural Areus there are nany domastic aniuals.'

' Re;ant work geems to show that anophelines of ten prefer such & blood

.‘éupply,thna &iverting the insects attention frnm mslla

It ia interesting to note that in other pdrts of the

world the importance of the economic fuctsr has been rocognised.
Thus ¥Yarchoux (91) compares tvo rural areas in the Rnine Valley.
 15 both malaris wus formerly § scourge and in both i.mgculipennis
h‘is,abun@dnt'at the préaeﬁt @ay.. In one.ho#evar; Les Dombes, mularia
na 1onger exists. In tﬁie districi the peaganfry‘ware formerly sunk -
'_vin nxtieﬁerpnverty;underfed and n#efwurked. Druinage of more tnhan
‘half the area of the anopheline bfeeding grounds during the {irat
half of the nineteenth century‘produccd liitle eftect on malaria.
During the latter half of the c{ﬁtury,hozever;tha conditions of the
| _peasantry vastly inprnved they were no’longer overwbrked underfed,
and_qpp;essed by care; the number of cattle increnscd. Coincident

with these changes malaria deorensqd’and_final}y disappeared,
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:ilthoagh somo of the drained breeding grounds have bsen restored.

In Le iccb;d district.Lﬁ Camargus,although A.maculipennis is less
: abnndgn§ than‘in Las'Donhea. walﬁria 1s'ati11 prévalent; but here
the lnbonr ia niaerably ludged and badly fed.

Seeing that the mosquitoea are. still prevalent 1n both
_thase areag, 1t iz in the ooanonic fastor ve must seek our cxplanat-
ion of the phanonena above. Drainagc len&ato bctter land, to noxe

: " & higher -
animala, 1o betler housea,and/%connmiu status.

. o iinor rantor- which harc influencod the declluo of
; ‘n&laria in Anstralia are the dying out of the nborigincs. and the
Aﬂhite Australin policy leading to the dcportation of the kanakn

‘J.workera 1n the. uueensland sugar-cana fialda and to tha non-

.7admissinn nf fu:ther colourod 1ahourera.hut of -upremn 1nportanoo '

 fhns been thc high aconsnic atandard at 1v ng cnjaya
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' Freedom of lamos from malaria.
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Preedom of Yallis Is. from malaria.
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. Preedom of Gambia Is. from malaria.

See "Arch. de med. navale® 1876. July. p. 12,
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Oceania Generally no cases seen in 5 years,

*Ila race Polyngaiaﬁﬁe; son origine, sa dispositioan”.

. Paris. 1876.

~ Types of malaria & insect vectors in Dutch East- Indies,

8'-F1{1, Gilbert & Bllice, New Hebrides, Western Samoa,

&f a?Diaease-Distribu:ioh in the Pacific Basin!
"Proceedings of the Pan-Pacific Science Congress
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REPORT OF INVESTIGATION INTO MALARIA AND FILARIASIS IN
CAIRNS AND ELI-WHERE.

A

By G.M.Heydon, ¥.B,,Ch.u.,D.P.H., D. T.7.% H., Parasitologist to
the Australian Institute of Tr;pical Hedicine.rpwnsville.

REIARES ON MALARIA.

It seems clear that the prevalance of endemic malaria on the
North Gueenaland coust has declined very much, and 1s posaibly on
its way to gradual disappearance. '

L ir AnoDhelea annuligeg or amictus are suitadle vactors, the )
decline in many localities at any rate cannot be attributed to any

scarcity in the insect. 'If, howsver, as haa been maintained to

be probable by Yaplestone, Anopheles bancrofti iz the main vector

then a decline in the numbers of this mosquito auch as ap; ears to

have oecurred in some placea, m:y be a factor.

: ,-Aa_regards_the-town‘oﬁ Sairns itself, howevez,'evén Anoghe;gg
gnnulipes appears now not to be very plentiful, =2 result, no doubt,
_-due to the abolitlon 1n renent yeara of many of ths swampy patches

-}i’fl;fA more. probahle axplanation of the history of ‘malaria.on the
“ ‘North Queensland coast than any lack of ‘siitable vectors is; perhaps

 :fft0 be sought in other -epidemiclogical factors, such as the standard
" of 1ife of the white popu’ation. .Kenaka labour began to be

- brought to these districitsnot long after the middle of the nineteenth
- century,and continued to be imported until after the year 1900
(apparently until 1904), The distriet from which these boys were

.f'fbrought {New Hebrides, Solomons, Bismarck archipelago) are
" mglarious, 'so that & fresh supply of persons infectious to

: mosquitoes vwig always being kept up, since although adult nativea or

- such places may seldom have severe attacks of malaria, their blood
"+ is liable from time to time to contain gametocytes, and, moreover,

“definite bouts of fever may be brought on by change of cllmate,

- or adverse conditions. This necessarily would involve the infeation
of a certain number of Australians with the discase, assuming that
suitable vectors existed. . It would not necessarily follow,
ho .ever, that the disease would continue to spread, >r even to
mgintain itgelf indefinitely aft:r the importation of infectious
" persous ceased. On the contrary, if the conditions in North
Queensland are unfavourable, the course of events to be expected
~would be a gradual decline of the disease in an irregular fusnion
and with temporary local recrudespcences and small epidemics, until
2 low level of average endemicity, or even total disappearance was

reached. . Fossg hapg discussed from a methematical point of view the
‘=pidemioclogy of malaria in a scif-contained commnity. If conditions
are such that the number of new infections is smaller than that of
~recoveries, the malaria rate of the population will gradually
decline until a :evel of eguilibrium ls reacned at aoue detrinite
average malaria rate which m.y be zero or above it. Hut even if
conditiing are such that no malaria can eventually aurvive the
- importation of a few fresh carriers from outside will always he
~ liable to cause & greater or less number of infections; suwall

-epidemica which, in their turn, die out. In the early vears of the
- war, many soldiers from New Guinea were coming in with malaria.

Although the abundancs of suitable vesctors is undoubtedly a
main factor in determining whether malaria cun spread or sursi e
- in a country, it is not the only one. In parts of Cambridgeshire,
whare malaria has gradually died out, it is a much more simple
matter to catch a large supply of anophelines {known to be suitable
- vector) than it was, for instance, in Rubaul, when malaria was
fairly prevalent there. Jne difference betWeen the two places ia
that, in New Guinea, there is a native population with a low
'standard of 11fe, living 1n huta,.not using nets, and not takine
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quinine. Such a population to act as a regervolr seams to be

“one of the most important factors in a permanently malarious

cauﬁ w. 1%t may consist of a coloured race, or of a whii{e peasantry
with 4 low standard of 1ife. There appear to be few countries
irhabited solely by & white population, moat of which has raached

a fairly high standard of life, in which malaria is not declining

or already gone. In Italy, Pussia, Greece, and the Balkan A
countries, there are jeasantries at a low level; in France, Z2ngland,
the Netnerlands, and Australia the disease nhas vanished, or is
diminishing. In some parts, at least, of the ssuthern States of
America where the disease prevails, there is a consideranle
population of negroes and of poor whites. :

An intaresting paper by Marchoux is noteworthy in this
connexion. Two rural districts in the basin of the Khone are
compared. In.both tracts, malaria was formerly a scourge, and
in both inopheles maculipennig is abundant at the present day.

In one of the rsziouns, however, Les Dombes, malaria is now only

a memory. In this district, the peasantry were formerly sunk

in extreme poverty, underfed, and overworked. Drainage of more than
half the area of anopheles' breeding places, during the first half
of the nineteenth century, produced 1little effect on the malaria.

During the latter half of the century, however, the gondition of the
' peasantry vastly improved; they were no longer overworked, underfed,
-and oppressed by care; the number of cattle increased. Colncident
witn these. changes, malaria decreased and finally disappeared, although
. gome of the drained_breeding'ponda’haveipow-been_rgstored.. in the
o 'iaécand;tract,consiﬂe:ed,'La‘Gamargug,ualthoughﬂAno heles maculipenni
4ﬁ;iaTleaaﬁabﬁnﬁaht-than~1n'Les mebea;:malériayingat 11 prevalent; but
"~}1here:the'1abaur,ia_miéerahlyflodgedJand,badlyifed.~'rhs_author - o
concludes that it is to general well~-being that the disappearance

‘of Paludism in Les Dombes is due " (causing increased resistance
to_the,disease), not to measures of drainage, nor aven'to'better

It is suggested, then, that the important factors in Queensland

. which have led to a decline in malaria are, firstly, the cessation
-of any noteworthy immigration of persons containing, or liable .

.. to develop, gametraytes in their blood; secondly, the decrease in -
numbers, partly as a result of the ¥nite Australia policy, of a

coloured population living under inferior conditions; and thirdly,

the comparatively high standard of life of the white inhabitants.

It is of interest to note that, in the eérly days (before

‘about 1863), the aborigines of the far north were said by

travellers of the time .to be free from malaris, which appeared
later sometimes in virulent form as small settled communities arose,

- and intercourse with racific Islanders and Yalays ingregsed. The

fact, if it be one, seems rather surprising, since some intercourse

‘with islanders and ¥alays is believed to have existed from far

earlier times. The nomadic habits of aboriginea may possibly be
the_axplanation. : .

-Some,'at ieast, of the uagﬁ in which a high standard of living

‘tends t> reduce the mularia rate, can be understood. ‘odern

houses are less attractive to anophelines than hovels; abundance of
good food increases the resistance, aand accelerates the recovery
rate. In yueensland, we have, in addition, the general use of
mosquito nets, probably a very-.important faectox in diminighing

‘the nuymper of bites, even though the nets be usually defective,

and not universally used. The common use of Quinine mixtures in
Gueensland has also to be remembered. ' : .

A factor to which mueh attention has been given of recent years
in other parts of the world is an abundance of live stock preferred
by the anophelines to man. It ia a factor which probably becomes
of greater importance as improvement takes place in the lighting,
ventilation, and cleanliness of the human habitations. 1 do¢ not

‘know how far the habits of .inopheleg annulipeg make 1t probable that
_this.may_be a factor of importance im ustralia. S '
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kuaria is certainly still io ba found in some parts of
Aus .}raxla for instance, in some of the atations on the Galf
 pentaria. it ssy pusaibly preve ihat the aboriginal
campufin these placec are the stronghalds of the disease, in
" ‘gpite of some reports that aborigines do not suffer from malaria.
' But prabably even in these regions the disease is not very prevalant.
‘The only cases of mularia admitted to Towneville Hospital during
“the last twc years have teen from New Guinea.

ﬁut]thanxa are,due to the staff of the Yarrabah Xission Station
for their hospitulity, courteey, and the trouble they took to give
- uas every asslstance; also to the medical practitioners ox Jairns,
Dart Douglas, and Innisfaill for their condiderate helpfulness.
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3  MALamIa.

. The enquirieu aade bafom tha trip had 1ed to the
hope that Yarrabah Misnion dtation might provide cuases of
malaria and prove sultable for experimental work with
anopheles and fuwrther that the Cairns neighbourhood was
the mont likely loczlity in queensland in which to find

- malaxia apart frtm some pieces on the Gulf. o

On arrival in Cairns the local medipgal m-acutiomks
wers interviowed. In.Clarke who sees all the aick from
Yarrabah satid that there used to bde malaria there.,but that

-he had seen no case for some times. On arrival at the

Hionlion Station the staff all expressed the opinion that
nalaris still exiasted but that it was formerly more

- prevalent. All tho cases aof fover suspected to be possibly

malaria vhich occwrred dwring the stay were examined and a
mmber of other children and adults were .sxamined,  ¥No ocass
of mularia,of enlrrgsd spleen,or of parasites in the blood

wan found and it became clesr thet the place is now free from
. malaria or very nearly so.  Probably some existed in former -
. timss but the fact that old aborigines who had lived there all
- ‘their lives showed no splonic enlargemont suggests that it .
S RS neres eztmly prevalent. anophelss were very abundant
L and in the  fumedinte. nexghhwrhnnd nt ths nath’t hutcr ‘
Annphalu bmcrafti ms m fom S E

. AB regards calrns ﬂmezf caram and :rnll enquiries

" were made from the local medical practitioners and il

cases of suspected malaria,u number of which they kindly
brought to notice,were exumined.  The conclusion was reachad’

_* that there was at the timmmhrmarmrdkarwiacm
' This was the opinion of some of the local doctors; Dr. Iemgan
. for instance believes thrt thers has been none atnce 19:z2

* " {except occusional canes from Few Guinca) when a small

« - cpldemic occurred. - This epidemic occurred mainly in the
- months of April and May 1922 and practically all the cases
-were confincd to the locality bounded by Bunda and Dutton Sta.

onr the North East,Severin Si.on the South ¥est,Mulgrave St.on
the Forth Went.ami Kenny & Comport Sts.on the Scuth Bast. Malay.
Town was not involved. The bulk of the cuseés ware in the two
blocks extending North Weat from the Railway line between
Bunda ‘and Draper Streets/

s ! some of them simg ul,olished) were situnted in thise
locality (see map in Brein) and Tuylor's repert). ‘ ‘

Others of the local doctors holieve that mlaria ptill
occurs to some extent and diagnose it fairly often,but in my
opinion mistakenly. The popition is complicated by the view
prevolent smong some of the oldor residents of the district

that almost every fever is mularia and by the genernl ractice

of preseribing a nixture contuaining ouinine for most febrile

- . capes,thus obmecuring the dizgnosis. *XKoch's nixture” a

febrifuga containing quinine,the prescription of a medical man

- -in Cadrns in the days vwhen malaria was common is still
: popula.r and supplied by tha druggiots,

There in genercl mmnt anong the doctore in cai.rm

- that oames of pyrexis during the puerperim such as would be

rogarded with concern down South are freguently of dbenign

- eharacter in Calrns and amenable to yuinine,and there is a

theory that thay are malarial r_ealapseu. om.y one such cans

" pould be exanined; no parasites could be found.



TS A m———— s g .

-

~_diagnoses
dengue with a change of doctors,

' been quits prevale

for )
8
L .

=5

. The existing recards of Cafrns Distriot Hospital

1 *%:,anck to 1886. No clinical detuils survive however except

diagnoses. Some considerable time was apent in
extracting all fevexs from these records as it was hoped
that when they had been plotted and studied interasting
light might be thrown on the incidence of malaria. This
idea had finally to be abandoned however in the absence of
any sufficlent gulde as to what was prebably meant by the
-different names glven to fevers by diffarent doctors and by
the sare doctors at different times. These numes included
"fever", "Malaria” jconstal fover® (Monsman fever) “dengue®,
climatic fever”,“continmued climatic fever®,*intexmittent
fover® "remittent fever”, "agus” and sevaeral othors.
Fevars. otho» than malaria,particularly ceastal fover and
dengue,ars of course very prevalent in oone scasons in
Calrns. The last épidemic of muilaris ( of 1922) for
instances was recorded entirely as *fever”. In another inntance
of numeroun cases of malaris ohanged suddenly to

| However thess records contained abundant conelusive
evidenss - that in earlier days true malaria was quite -
prevalant. X4 was noted that at & time rallvay construction

was going on,in 1008 and neighbouring. years,such entries

© as “zalariel cachexia and enlarged splosn® “tertian ague”

when Dr.Breinl snd ¥r.Taylor carried out
thelr survey - the repcrt of this wds publiched in 1918 but
#r.Taylor inforne re that the work was dons and the bloed

. specinens faken in the month of July 1917. The doclors who

"* " Comps and tanhels. . In Jater years malaria i known fe heve

T IBvereeidedlmg!nthe ‘Horth,meh g8 Iv.Clarke of Cairns,
- .&re also unanimous that malaris was formerly much more common.

A nothsg furtier of valuo somed obtuizeble b

_' Yarrabah ar Calmns it was decided to visit the Dafntree River
‘whexre canses of *fever” were reported to be prevalent end were

‘believed by soese o be mularia. .On arrival at Port Dougl an
Dr.Burton was interviewed. Jie saild he did not. think that

there woa any malaria. On arrival at Hoasman aborigines many

of thom from -the Dalntree were examined for spienie enlargesont
and tirough the comxtesy of Lr.Burton some of the fever cages

from the Duintree were seen. No evidence of melaria was found

and it was decided thet it was uneless to proceed further.
Cooktown from all reports was a less likely field than evem
the Calrns diatrict., A rumowr was heard of “fever” st
Lockhart Hission Station,between Cooktown and Cape Yorke and
& wire sent to the Biashop of Carnentaria concarning it ag a.
-private launch was procecding up the coast by which it nizht

‘have been posslbles to visit the place, The reply to the wire
‘howdver was aganinot the supposition that the fever was malaria,

After feturnim to Cé.irnn Innisfail was visited amd

Drl.tralg interviewed there and the hospital records abetracted,

It was evident that this District too is now free from

. malaria,as was thoe opinion of Dr.(ralg who sald he had seen

none in aeven years. Put here ngain the hospital records
showed prevalence of the disease in earlier days. It was hore
that the only swrviving full histories,with blood exarinations

- for parasites,were found; they waers a few by Dr.P’ridhem in

b | » Beveral of thase histories reocorded aplaniécenlargenent
anm presence of mslaris parasites, in wvhite residents of the

- 1immediate neighbourhood of Innisfail.
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. from various parts of North g;eensland

e

it The following 18 a summery of thé malaria

examinations carried out during the trip. No enlarged

spleans nor malarisl parasiten wars found,-

Aboriginal and half-caste girls;
dormitory Yarrabauh ages 2 to 15 years.

Aboriginal and half-caste boya;
dormitory Yarrabeh. ages 7 to 16 years

Aboriginal and halfecaste children;
village nts Yarrabah. a.gea 3 mntha

'thllamm

¥rom the same children

Adult mgle aborigines natives of
- Yarrabah where they had lived nll
their lives

Adult m].a aborisima angd half-easte
iiving in village huts at Yarrsbah

:':_",A‘borigtna.l chﬂdren md men at _'
. wvillages of Umbingl and Budda badoo..
- about fouwr and six niles renpectivaly

_r.mn Yambah

Yever cases at ’!a.\:rabah

B i~-f'm1natiom of white pat:lents in.

" Calrns and Cairns Héaspital gnd at
- Hos gman rmspacted to

be suffering
tron Halar:la RS

- Avoriginal camp at Hossman iimntaa

- moatly fram neighbouring d
Cdincluding Daintrea River

stricts

Dnmsira. aboriginal camp
near }zossmm.

46 splenic exmminations

39 " - .ﬂ

;-

B £ blood maum

; for parasites.

3 éplenic' examinations.

‘23_ . : | R
:  6 blood exmminations.
a3 1ncluding blood

‘axaminations in all
) C‘B_BGS- )

15 nplonie exominntions
(10 men and § children)}

' -?0 splenic examinatiom

men and 12 ohildrnn)
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REMARKS ON MALARIA.

_ 15 It seems clear that the pravalence of endemic malaria
© On’the North (ueensland coast has declined very much and is
o s poasibly on s way %to gradual disappeararnce.

If Anopheles annulipes is a suitable vector the decline
in many localities at any rate cannot be attributed to any
gecarcity in the insect. If however,as hus been maintained to
be probvable by some,anopheles bancrofti is the main vector
then a decline in the numbers of this mosquito such as appears
to have oceurred in some places (vide Mr.Ta lor's reportg
may be a factor. ' ' ! :

. As regards the town of Cairns itself however even
" Anopheles annulipen appesr now noi to be very plentiful.a
- result no doubt due to the abolition in recent years of many
~ of the swampy patches, . o : -

. A more probable explanation of the history of malaria on
 _the North Queensaland coast than any lack of sultadble vectors
is perhaps -to be scught in other epidemiological factors. :
~ Kanaka labour began to be brought to these districts not
long after the middle of the nineteenth century and continued .
%o be imported until after the year 1900 (aupparently until
. . 1904). .The districts from which these boys were brought. .
s Rer EghxidoaiﬁSola@ons;Bismarhkﬂarchipelagé) are malarious
at 'a fresh supply of persons infectious to mosquitoes was
‘always being kept up. . This necessarily would involve the .
. infection of a certain number of Australians with the disease
" ‘agsuming that suitable vectors existed and a sultable climate
for the development of the parasites in the insects { such as -
of course does exist). It would not necessarily follow U
.- however that the disease would continue to spread or even to
i maintain itself indefinitely after the importation of
- ‘infectious persons ceased.  On the contrary if the conditions
. in Yorth Queensland are unfavourable the couras of events to
s i M he lexpected would be & gradual decline of the disease in an
U0 T irregular fashion and with temporary local recrudescences and:
sreall epidemics until a low level of average endemiclity or even
‘total disappearance was reached. Ross has discussed from a
mathematical oint of view the c¢pidemiology of nalsria in a pelf
contained comrunity. If conditions are such that the number of
new infections is smaller than that of recoveries the malaria
rate of the population will gradually decline until & level of
equilibrium is reached at some definite average malaria rate
which may be zerc or above it. But even if conditions are such
that no melaria can eventually survive the importation of & fow
. fresh ecarriers from outside will always be liable to causec a
zreater or less number of fresh infections - emall epidemics

which in their turn die out,

- Although the abundance of sultable vectora is undoubtedly
a maip factor in determining whether malaria can spread or
~ purvive in & country it is not the oniy one. In parts of

Cambridgeshire where malaria has gradually died out it is . a
much more simple matter to catch a large supply of wild
anophelines (known to be suitable vectors) than it was in
Rabaul when malaria was fairly prevalent there. On@ difference

 between the two places ie that in New Guinea there 1s a native
aopulation with a low standard of life,living in huts,not
using nets,and not taking quinine. Such a population to act as a
reservoir seems to be one of the most important factors in a
permanently malarious country. It may consisti of a coloured
race or of a white peasantry with a low standard of life.
‘There appear to be few countries inhabitated solely by a
‘white population most of which has reached a falrly high
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L : standn.rd of life m which malaria 18 not declining or already
' T . In Italy,Russia,Greece,and the Balkan countries there -
o A& %a peasantries at a 100 157!:1 ~ in France,Bngland, the
therlands.,and Australia the disease has vaniahed or is
diminishing. In some parts at least of the Southern States
‘of . America where the disease prevdils there is a conside.rablo
popula.tion of negroes and or poor whites.

It 1a suggented t.hen that the important factors in
Gusensland which have led to 2 decline in malaria are firstly
the cessation of any noteworthy imnigration of persons
containing or liable to develop gamatocytes in their blood,
secorally the decrease in numbers partly as a result of the

~ White Australia Policy of a soleured population living under
inferior conditions,and thirdly the comrautely high staada.rd
of l.tre of the white ‘inhabitants. .

' It ip of mtereat to note that in t.he early dny-
. (befora about 1860) the aborigines of the far North wers
sald by travellers of the time to e free from malaria,which
appeared later sometimes in virulent form as smil se”’.led
. commnities ‘axrose _and intercourse with Pacific Islanders and
¥alays increansed.  The fact if 1t boe one gseemn rathey
_ surprising since some ‘intercourse with Islanders and Malays
. 1s believed to have ex;latod from far earlier times. The nomadie
' ,_.habita of 1811 ly be the prhmtim. :

i modern hunues are’ ‘le88’ attractive to Anophelimu ‘than lwﬂlr

“atundance of ‘good Tood increases the resistance and accelerataa _
the recovery rats; in Queensland we have in sddition the

. general use of mosquito nets,probably a very important facstor
in diminishing the number of bites,even though the nets Dde

usually defective. and not unimsally uaed, - The commuon use of
'.'quinine aixturcs in Queensland lma also to be rmnamhered. _

R A factm‘.' to which much attmtion ha.s been given of

_reeent years in other parts of the world is am a.bundance of
‘1ive Btock perferred hy the- anophelines tc men.
It is a factor which probably becomes of greater :lmportance
as improvement takes placa in the lighting ventilation and
cleanliness of the hman habitationa. I do not know how far .
the habits of Anopheles ann. :lipes make 1t probable that thia
may 'be a factor of impertance in Australia. ‘

" ¥alaria is certa.lnly still to be found in some parts.
. of Anstralie for instancc in some of the Stations on the
- (ulf of Carpentaria. It may possibly prove that the aboriginal
campg in these placea are tie strongholds of the disense,in
‘aplite of some reporte that aborigines do not suffer from
malaria. Bui probably even in these regions the diseanse
- 13 not very prevalent. The only cases of malaria admitted
"to Townsvilie hoapital dminb the la.at twor years have been
from Mew Guinea. .

It was suggested in th& letter a.lready referred to
twt a trip should be made to one of the stations on the Gulf
in order to promsecute the work on malarial vectors. I should
like to su> plement the remaurks then made by the following.

The Gulf station will probably not be sultable for work on
Filariasia,so that if the work on this condition be considered
‘more inportant than that on malarla it would be better to do it
~ in Tovnsville or EBrisbane,instead of going Horth. (The Gulf
- 1s not accessibls during the N.W. ceason so that a trip there
- would occupy almost the wholse per:lod from the end of By leave
to the date of the next course; it is .not possible to conduoct
‘any exacting research while tha course is on with the staf‘f
: -availa‘ble to me at preaent). ' .

st e g T
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. Further there are ponsibilitice of 1ncasmiete suceess in

e malaria work oven in a station on the Gulf where

'ﬁlaria does cccur if the incldence of the disease there is

but low. In that case 1t might be impossible to find wild
infected anophelines which is the only satisfactory way of
ineriminating any apecies of Anopheles as the actually

tmportant vector; the infection of laboratory specimens is

. not so satisfactory and may of ten tixrow no iight on the
- relative lmporumce of %wo species under natural conditions.

y A% Calrng an epldemic of "Coastal fever® (loesman
fever) from a district whero there was a consiruction camp
in the bush mbichxwae just ending as I arrived.. I was able
to ssc several oases in hospital and took blood Tilms and &180

:..aspirated an enlarged lymphatic gland and made smsars.
- Hothing was discovered. o | , ‘

' In the event of a trip o the Gulf being deolded
oz I hope 4t will be posaible far Mr.Tayiocr to be ong af

the party. Iis cooperation on the ianst trip wan most

voluable in every way and is bound to be still more se in
the far Horth &s would also be his collections of mosquitoes -
and other parasites, o S = . o

The A/Director, .

. 3&.1.’1’-?‘5;

Rariactipedes
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! The resarks as 4o She comparative scarcity of
fiiariasis 11 loxth Jueenaiamnt should be rentricted Lo
narts of the Eant coast of Horth [uecngland. "he urvey
of the Hoolororzt ganpaizn shoved a fatrly bLish incidence
 on thae ceat coasi of the Uane York peninmilia .

. The Hoolworm Cum wign surveys in 1923 found 18 cascs
of sularinl purasites in 534 persons in Calims and 3 onses
in .66 ahorizines at Yoarrabah. Adshough the remrk is ‘
made in a repors of the Hoolgrorn Cexzondign Shat thelr
ficures in tho Caimo distriet wore lower than expecteod
sy seen o ng t indlcate a considerabia anount of
madnria at thnt date.considering the dinsses of paroong
oxnainad. o wmuch rate axiots at proascnt. C o
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_ 1 have %0 repurt in conneotion with the
research into the distribuiion of Malaria and Filaria
recontly undersaken hy Dr.¢.M.leydon and myself as
follows,in regard to tho disiribution of ¢ tioang
¥ied., and jedes (Steiomsin) argenteus (Poiretl:- d

o Salmg:  culgx fatigang ved.. wes Tound to
e an atumdant apecles M two la, Thy Strand

‘and The Pacifie,alno a borrding houne situsted on the

Beplanade in which I stayed while there.

| | ) don (ates ) toug {Foiret)
also fg an alurndant apeei;s in Cafrne beling %mﬁ .

abundantly in the same situntions as above noted for

C.fatisana.

- o mmg_( Dr.Derrick has recently sent me
brad spesimens of jedes (3%sgoymis) axgentous from this

TR Yarraban Jw Statlon: Culex fatizana ¥isd
was found here £ during our visit was not an abundan$ =

apeclies.  Thrae adult specimens were eaplured at Combingt

Setilement {part of the Hission,sbout three miles distant

from 7arraboh) in native huts. 7hose specimens may have

- bean atragglers from Yarrabah as no btreedin: places were

obnerved. . R o _ .
- Larvae of this speclaes {adults bred out) were

found in puddles under the bathroom at the Superintendent's

‘residence. Hurface diaing,which are entirely lacking and

which could eaelly be constructed as the gound swrface has
8 good fall,would X conaider destroy the potential breeding

place of thin mosquito.

@deg { comyin) argenteus (Poiret) is
entirely abgent an %n g0 a8 there are no wmatey
tanks ,casks ste. on the settloment.

‘The water supply 1is by a system of pipes,the
waier boing obtained from a danm supplied by a snring about’

& auarter of a mile from the settlenent,

Hurandg: (ulex faticans was found here bugp

R wan by 1o neans corvion. .

' : . podes (Stecongria) argenteug is
m}g%rtm%v absent. I nav no specirens in the lLotcl wimre
gtaved neither did I f£ind any evidenge of them at
Hy. V.2W00dd % residence whore I ssent the Sunday afterncon
of the waok end I spent at ‘uranda.

M;Q%: e werc only here threa
hours from 10.30 s.m. to 1.30 p.zm. on our way to Mosgman

elther Culex fintliang or podes (Steqomvis

durdng widch time I was unable %20 find ar\.g evidence of
argantoun.
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Y Andes (3tesgnyin) argenteus was s
. comron and irritatiug apeciua especially annoying at
_ nlght-tlm
Hgunt Molloy: £ was present in
' fairly large numbers in my room at ths hotel here.
o ) wms
- comson hars bGeing axcoedingﬁ %.-r tat to mo whan engaged
in mounting ry 'dally -“catch® of mosquitoss, . :

Innisfail: ggg_m is an abundant specles
1n this locality. '

1ikewine an ubtmdnnt cgen in _InnE?u.ig .
JTM either G y nor pedes
arn are in thin locality, h 48 about

' 14 oufrrm!nn fail on the Yerada line and one of  the
© mopt mtereating localities. I have ever collected in.

' _F,gg,x g%_ msfmm& apa.ringly hare
. but 0 W& 8 could not be found though
e d rus: lmtel. m I uta.,fed. .

:31 : uas m hnre m m

| | | m'e_qt ) gus -though
lcolrad for in four xooms of the !mtel ta presence was. not

o _revaaled t.hous;h uweral hmxra \mre spent iamum fo:r is.

S e apmmg absence of this specles

. from nmm 18 diff‘iauli; to. expiain since the town is an

. 0ld estublished ond. :X a}mad say that the spocies fe most '
‘" probably present and thet the very heavy rains wihich had

recently buen exporienced may hnve reduced tha species to a

minimm for the tim being.

_ . since our return to headquarters I bave received
Asdes (gtesomyia) argenteus (Petret) and Anopheles anoulipes
Walker, from m « Derrick at Irvinebank. _

I have noticed cn scveral occaaions whaen travelling
in the Brisbane~Calrus mail train,that Culex fatis wus
generally - to be found in e lavatory. of the cars which
I travelled. 7This circumstance has not,as far as I am aware,
‘been recorded for Australian trains,though it %5 a well
satabiished fact in othey parts of the world that tratine play
' an 1nrportant. part in the sprend of mogquitoes.

The enquiry in% the spread of Malauria ard }ilaria
by Or.leydon and myself has been very productive in the large
nunber of other mosguitosa,either taken as adults or bred out
from thelr irmature stapges,

Sore of the specics of mnquitm found are of

consideradble interest zooloiicenlly in that ti.e known rangs
is greatly extended,pariicularly that of jsedi
- albogcutellstus { Theod.) which was recorded by myself in 1915
on 4 specinmen taken by Hill at Doctor's Gully,B.australia,
has now been extended to neveral localities in (ueensland
- vig.» Tully,Innisfail Listriet,Calirns ount Holloy and Mossman.
-In additlion to thin extension of dlstrivution; I was very :
- fortunmate in finding the male sex of this species which has
nover borore besn taken in mtrn.lia._ o
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umm outatanding spocios is rapresentod by two

remle'opec!.am one from Tully and the other taken at

Berner Cresk,Innisfail Mstrict. It ?omnnsea S THnRL aa), el

bead and thoracic morkingsfof \sdes (3te %
{Dol.) but is moat probably a specios ‘ ot

caxrd: 1in1y a new apacles,

Tho following is a proviaioml 1iot of the
m:squitoes collected:-

' W,m. Innisfoil; Cairns.

M sp- mm Molloy.

Hodgeaia sp. Tu.u..v, Innisfail.

n (Taylaor). Tully; Innisfail;
HtMolloy; Hosomsn. :

'mm_mm {skuse). fully; Inntefail;
Cairns; Kurenda.

i Mmm (M%i
W (Weoti.). Hosmaan.

__m ¢ }a ('i'heob.} m;
: Dis t ; Ht.Holloy;Hosszan.
 Aedes (%; g?}gﬁ! 13_; { skuse). Cairns; Kuranda.
This specles omekmmasthc'salt- :

L Harah Hosquito® or "Riack Dush-Hosqulto®; the formex -
" nams is somewhat erroneous &a this specles is more
“often Tound in fresh wvater swanpe end other

collections of fresh matar than in salt,or brackish
water according %o my okeervations which axtend
over n long perlod.

Sty
- Aedes (Rinlayn) notoscripts {gkuse). Inniafa.il;
Calrns, Ht. Holliwr; }:Imammn.

- ' ___(ng (Finiays 7) gggtmllmain- (-ﬂwob.) .Innisfail.

asdes (Psemioskusaa) Two specles. Tully; Cairns;
: . %, ¥olloy; iosgman.

- Lutain nalifaxi (Theob.) . Inuisfail; Cairns; é-inamén;-

| Culex squamosus {Taslor). Innisfail; Cairns; Nt.lMolloy;
: _ Mosmmn.

Culex bitaeniorhynclms? Giles. Cairne.
Culex gitiena? wied. Innlsfail; Cajirns; Ht.Molloy.

Culex (Iophoceratomyia). Tvo specles. Tully;
in: ,hfail Cuirnas ;f:uranda'}it «Holloy ;Kommman.

Culex nh. Innisrail- Cairns. This is doubifully
roferred to Culex %Q.j_c_m Janlius Theob., for
the present. atiay specles was orie,imlly
‘deseribed from ﬂeﬂ Guinea until I recorded it from
the Innisfail District on specimons red by me
when on loave in aeptember 1926.
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.Anopheles bancrofti,Giles,appears to bave

~ 4igappeared,or on the other hand,has become Very greatly
diminished in numbers in the City of Cairmns since July
1917 (when Dr.Breinl and I carried out our enquiry into
the incidence of Malaria there - vide Aust.Med. Jnl.,
g .10th,1918). This anopheline,at that time,was a
moderateY¥y common spedies being taken not infrequently on
the wing whilst its larvae were found in mumbers in
certain swamps within the city area,notably in ths
vicinity of the General Hosepltal, Since that date a
considerable amount of reclamation of swamps has taken
place so much so that the abovementioned swamp has been
‘f11led in and built upon. Other swamps in which

- Anophelineé larvae were them (1917) found are im the course
-of reclamation. : . o '

' Anopheles annulipes ,Walker,which breeds. in amall
collections of water,hoof holes of animals etc. as well
" as in swamps ig also much less coumon in Cairns at the

 present time than formerly {1917),probably due in a
 measure to the same contributory causes as for A.bancrofti.

It peems probable that as time goea on the reeding

" of A.bangrofii and possibly that of A.annulipes may
entirely cease actually within the city area. o
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“ ' There are in addition to the gpecics listad above
‘about twelve specios of mosguitoes which for the present
rerain undotermined. They ail belong %o the tribe

u__l_l_gg% subfanily Culicinae. It is possible that not a
few of them mny bhe new speaios though it ig difficult to
say until thaeir relationship vith low Guima and IDuteh
Indies species 1s worked out.

_ Other blood-nuakmg Diptera = axclusive of t.ha
Culicidao ‘are raprcsentad !ay the rollouim upecies:-

- Fandly mmm _ :
' _s_m 8P Innlsfall District. Prnbably
: a - ney 8! mcles.

mer m : - :
mmm% 'x‘aylnr- cairm- .
&mmm Himdﬂ- Cuirns.
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“The ;'wum D:lrector o
Australian Institutn of ?ropical Hedics,ne,
TOVASV ILLE . _ _



