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'~_-j;wh1ch in. the matter of

b -,hab:l.tants treat’ thems

 MALARIA IN AUSTRALIA.
_ by o . . , :
R. W. Cilento, M.D., B.S., D.T.M & H., Director, Australian In-
‘stitute of Troplcal Hed1c1ne Townsville, N.Q.
----- o00~~---

When this pager was flrst wrltten, the-only_review of
:malaria-ln Australia was a paper-publlshed by Cleland in 1914, which
1dea1t wlth all acce551ble references to the subgect up to and in- |
oludlng,lQlE. Previous to the ‘opening of Congress, however, thers
appeared an article by Maplestone (192@) which was intended to con-

_finue‘this review of tne'literature-from 1912 to the oresent date.
;Uhfortunately, since Haplestone '8 departure from Australla SO
; much new 1nfornatlon has come forward through the malarla survey

A carrred out in oonJunction with the Hookworm Campalgn (represent-
-rlng the Commonwealth of Australla, the State of Quennsland “and
‘the.: Internatlonal Health Board) that the facts of h1s paper were

-a;already obsolete when publlshed and the sole feature whlch remains

'larlarls practlcally non- exlst-_‘

_allel‘of South Latltude.'

,3Th1= fact has never: been serlously questloned -Haplestone more- -

over, was forced to rely for hlS figures. upon Government reports,

fare notorlously unrellable.' It

indeed -a commonplace that wherever malarla 1s endemlc ‘the 1n-

1th_qu1nine and rarely call in a doc-
' tor unless the attack is one of conslderable severlty The faccs
get out below are bhased, not upon the examination of off1c1al fig-
ures, but upon actual surveys of the areas implicated. The medfc-
al officer nho carried out a large portion of the survey (andrwho,
like Maplestone, was somewhat sceptloal zs to the- constant pres- |
-ence of malarla in Northern Australla) hlmself acqulred mallénant
tertlan durlng hls 1rvest1aat1ons. ‘

-The actual evxdences of malarla in Australla mainly arise
in certaln endemlc areas and are more dramatlcally apparent during

7the occa51onal small epldemlcs whlch follow the arrival of malaria

carriers among a non-immune population, or occur 25 those cyelic

exacerbations from which all endemic areas suffer. Cases from en-

' demlc areas are not as a rule reported epidemios are rare, and

~ the cases whlch most commonly flgure 1n the official records are
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sporadlc cases of 1mported malaria and rare caees of malaria
!acquired in areas where the disease is not usually found. ¥ost
of the eporadlc cases of malarla occur as an aftermath of the war,
which resulted in the return to Auetralla of @any infected persons,
*Tney are generally relapses of an earller 1nfectlon and do not form
a con31derable problem, tnough the potentlalltles in tnls regard
have been a matter of greve concern. . Certain occasional cases of
'lOcally acqulred malarra however have been reported from ‘the south
.ern States and are of con51derable 1nterest elnce they 1ndlcate.
'flthat in areas as’ yet malaria-free there are condltlons oocaezonally

‘sultable to the conveyanee and apread of the dlsease.

The cases recorded moet of whloh are-mentloned by Haplea

case ‘at-@osfore :N. ﬁ;f(ia@ieson),

1915, 'p. 163

_ A case reported to have been contracted at Wyong,
. . N.8, W but which was actually acquired .in Sydney, N.S.W. {Wilfred.
“ﬁgEvane) CMOTVAYE20/12/1919 0 (A Further ‘account of ‘the case.appears

1n the Annual Report oP tne Bureau of Mlcroblology, Sydney, 1919.)

Afcase at Rosewood —whl
Clayton) M. AL ?/&/192la_

4. A case at Barraba N. S W. reported in a note to No.3.

is twenty mzles from Tumba-

‘ 5. A case ut Forbee N.o.W. reported in a note to Ho.c
- ‘though in this last instance, the evidence of malaria is insuffic-
" 1ently authent1cated ' ' ‘ C

' . 6. ‘A case at St Arﬁaud! Victoria (Gerald Doyle) M.J.A.
Vol.I, 1921, p.42l. B

7. . A caee at Perth, Wéstern Australla
These cases may be looxed upon as- unlmportant to . the broader asyect
'of malarlal dlstrlbotlon. Ae regards endemlcrmalarla and the rare
‘qepidemio ralaria, however, there is a considerable mass of important
evidence which was apparently”ioacoeeeible to Mapiestone; h
The earlier history is chiefly of historical interest only_
~Cleland; rho,carefully combed the literature for references, first
records mentionfof the disease in Sourt'e_"ﬁxpedition inﬁo'CentraI
.Aostralia",.(léeg)where'it.is_mentioned fhat‘Dr{-Leichhardt'e'party
oontraoted ague in the north of the contihentlll The_first medical

_’descriptioh‘of malaria is said by Cleland to have been that of White



ff_ Whltq/
i _ (1867) who descrlbed the fevers of tne Gulf of Carpentarla
_ Qﬁeenslaod. Though ouher fevers are confused w1th 1t there is
" no doubt whatever, that definite malaria is 1ncluded in thls des-
-crlptlon.. Maplnstohe considers that White's series of cases may
- be part of the same outbreak as one referred to by Elklngton “when
- ‘malaria was 1ntroduced-to Burketown, Gulf of Carpentarla, by a ship
. from Java. It is to be recollected, however that there nave been
f_several epldemlcs at Burketown, whloh on several succe351ve oc-
" casions have devastated the town. ' The 1ate Ir. J. T Macdonald
'who was in charge of the expedltlon whloh settled Burketown related
Vto Dr. Elkington, the follow1og facts ;n'oonnest;on with the epidem-
' :"Tne p0pulatlon of the 11tt1e settlement was some 76 _
1 y.a:land settlement company
hei time after:the Burke-
: : yery goods. .
7 ;One-day a stockman rode in t'a sma. 1.sailing veéssel
‘. with & number. of dead people ‘on"board was lying up one’ of the creeks
. some miles away Thls was 1nvestlgated and found to be correct,
.the vessel nav1ng ‘come . from Java, and .the crew having died from
'fever®. A couple of weeks after people in the Settlement began
ﬁ'a;to ‘fall ill;=with ‘an-acute-disease;: panied by . the  vomiting of
~~bile, great: prostratlon ‘and high féver. ' They ‘died ‘rapidly. -
- 'The disease was believed to be yellow feverf(and is still -spoken of
as "Yellow Jack™ by -o0ld hands=1n the :Gulf}): and ‘the . survivors. vacat-
:d"‘the ‘Burketown site. = ~éscaped ‘it until a

few days after he left *o return ‘south’ ‘when he;was taken desperate- :
"1y i1l with it on the journey, and barely survived. . About fifty

of the entire litile community died. This was the reason for the
setilement belng removed to Sweer s Island at the mouth of the
"~ river." ,

At the preseht time there‘is no difficulty in obtaining
verbal statemeﬁts from ol3d residents which bear out:the.account of
Hacdonald ﬁg:; the name "Yellow Jack" has become 1ngra1ned into the
consciousness of tne people and it is emphatlcally asserted that it
wss actually.yellow fever.,_,There 1s_no-doubt, however, that the
‘disease was melignant mala;ie'end it still ocoors occasionally in
g o : " this vlclnlty |

In the early days of a new country, espec1ally when min-
ing is the great stimulus to 1mm1gratlon and road and rzilway mak-
1ng a con51derable feature of progr3551ve act1v1ty, malaria is al-
most certaln to be. 1ntroduced if clrcumstances favour such an occur-.

- rence. There is little: reason to doubt tqerefore that as Cleland

{1914) states there was extens;ve and severe malarla 1n Horth



' North/

i Queenslend for some jears prior to 1885, nor to question the
' substantizl accuracy of the reports of Anearne, 1890, for Townsville
Hunt, 1890, for Hughenden, and James, 1891, for Croydon._ Hunt may
:have confused typhoid fever and malaria, but James certainly describ
. ed malaria, and the disease is still mlldly endemic 1n Croydon, the

locality mentioned.
With regard to Ahearne s cases tne. empha51s is placed not
- ugon Townsville, but upon the northern dlstrlct for which it was the
centre. In cohversatlon, Anearne recently steted.to tne wrlter
that from 1880.to 1885 malaria was prevalent to a vefy marked degree .
among the scrub cutiers on.the rivers between Townsville and Cairns.
He believed thaf the.early‘ceses.of the disease were introduced, but
- definite areas of eﬁdemicity were later esteblishe& between 18 to
.-‘-19°S.,_where as a matier of fact, they still persist. -
' The same hlstory is appllcable to all the mlnlng areas and
_the rughes that accompanled their opening. up There is the eame
1n1flal epldemlc the same decrease 1n the dlsease as the nomadlc
' populatlon followed elu51ve Fortune elsewhere and toe same persist-
ence of‘a mild endemic malar;e tending more and_mdre definitely'to
" restrict itself as population dwindled. 'Cfoydon,_foreexampie, once
_boasted 12,000 peapie, ita mines failed; its present population ie.
from 200 to 300.- It was once a hotbed of malaria; there has‘been'
only a rare sporadic case or tﬁo yearly for several years.
The same siory applies to Kidston, N.Q., where in 1912, of 400
people, 120 contracted malaria, and 24 died, and to Umbrawarra Tin
_Fieid in the No:thern Territory, which spread_carriers all over tnat
-great sparsely inhabited'ccuntry. . Later again, there appeared the
acute €xacerbations which cccasionally arise in all endemic areas.
Such occurred in ehe Northern Territory in 1920 and 1921; in Cape
York Peninsula in 1919 and 1921; in Cairns in 1916,1017, and 1921,
- and eISEWhere..
| At the present date the distribution of malarie may be

described from several endemic centres. In North Queensland the

disease exlste in the coastal areas from Ingham and Cardwell 19°s,
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to BafavieeGg;d_Digginge at the_extreme,eorth-ef Cepe York Perin-
e{,xla;;throughoﬁt the Peﬁinsule iteelf,'and_alehg rhe'ﬁhole.eastern
" and south‘eesfern coasts of the Gulf of Cerpeﬁtaria.  In the North
'ern'Territery three main foci extend frem Avon Downs hear the .
Queencland border (1995.) to Roper River in the gast and Vietoria
'Downs in the west at the coastal Junculon of the boundarles of the
"Northern Terrltory and Western Austrella. ' These centres converge
upon Pine Creek and ultlmately on Port Darwzn in whichllatter
ulocallty the.dleeaee however ~does, not appear to be endemic ac-
—1'cord1ng to record ~In Western Australla there are sald to be
"Acentree along the Fltzroy and Ord ‘Rivers at Broome and at Derby,

:'-but thls 1s 1nsuff101ent1y Sub°tant1ated. e

An examlnatlon was made of all the areas mentloned above

"larra was con-
repute?ef5rhe,”
”.not borne out

by ‘actual obeerrétieh" The town of Derby in partlcular is char-.

a hlgh evaporatlpn rate and a scanty

¥

:acterlsed byma_eandy,501l

m_i;”;i;gmauon is 'ﬁ-et however applicable genmerally in North

‘ Weet'Australia eﬁd-it is prohahle that malariel'casee do oceur
=poradlca11y'1n the riverine dlqtrlcte af the Rivers Fltwrny and
VOrd. The proxlmlty of the latter to the infected area of
Vleterla River Downs 1mmedately across the Northern Territory =
border renders this p0531b111t1ty more probable

In the Northern Terrltory 1tse1f as has been stated

malarla has a tri- radlate dlstrlbutlon. Tne most westerly erea_iﬁ-

" yolved is that along the Victoria River. ‘During 1920/21 six eeaths
oeeerred.at Victoria Riveerowns, and cesee ﬁere reported from Will-
eroo, Delamere, Weve_Hill; end‘Victoria River Downs, which are
‘stations situa‘fed along the area drained by V‘Fhe Vic'eorj:a River,

 Parasites wereiebtained from rhe blood in several cases. Avon
Downs in the southeast, and Roper Rirer'en the weeternrshores of
the Gelf of Carpehtaria are aleo held in a dleropute whlch is con-

-flrmed by occa51ona1 deaths._ Certain_of these cases have.present-



. present-/
ed the parasites of malignant tertian. The trunk rail-
;;y from Port Darwin towards Daly Waters is marﬁed along its. whole
" course by the ooour:ence of sporadlo cases of malarial fever.
Brock's Creek, Pine Creek and Katherine are all affected.
It is possible that theiextension of railwéy which is contemplated
will give‘rise to an epidemic ftom the conceotration'of a non- imﬁune
populatlon in an area where carrlers aod anophellne vectors are not
uncommon. The - general dlstrlbatlon of malarla in the Northern
; Terrltory appears considerable owzng to ‘the fact tnat sporadlc
cases Qeceur over an extremely w1deuaree. The ectual number of
V"oases is not greet; but bears aireiatively:oigh_p:oportion-to-the
popolation which is eicéédiﬁgl&isma;l._ In a,repottlfrom_ﬂarris

dated 20th September 1920 o¢Curfthe'follow;ng.stetemente;:

- azzanvey whites, 14 aboriginals, AL

'tbut four had at one time or another nad malarla or aome feverlsh

:dlseeee yleldlng at once to qu1n1ne.treatment; A-mal:gnant type

" of melatiaAis éndeﬁic.,; At Mount Wells where there were 12 white

_men 10 had at _some tlme or. another suffered from ‘fever_.‘“:Ofl"
'.seven whose blood was examlned two oonta;ned tne paraeltes of mal-
-'rlgnant malarla and one shewedtother evidences of malerta.“_ Harris
concluded that 25% of the whites were malaria carriers.

| Baidwih % Cooling (1922) reported finding three cases of

malignant tertian malaria and one of benign tertian in white pers-.
'onsratoDerwin; One oeee whioh died was aged 50 and came from
Brock's Creek. ‘.Of thesother two cases.of melignant tertian;_one

- ‘was aged 47 and came from Katherine, the other wae,aged SO-end caﬁe
from Pine.cteek; The.pereon'haviﬁg benign tertian was a woman |
'aged-éz.living in Darwin, who had rev1ou 1; nad malaria at M,
'_Bonnie. They found at Marranboy histories of malaria in two indiv-
iduals who hed been in the Territory for 1l and for three years
respectively. At Pine Creek three white adults had splenic en-
~largement and‘a definite history of having had melaria many. times.
At Emungalen-six whites examined.(foor.adults and two ohiloren)

- gave histories of having had malaria. In examinations for splenic



”‘spleniq/

S o anlargement amongst the aborlglnals in the Darw1n compound
.

36 of 159 fullblooded aborlginals (22.6%) shewed 2 splenic en-
 largement. 'Seventeen of 54 half castes, or 31.5% shewed a splen-
‘iec enlargement.  Of the 53 aboriginals shewing an enlarged spleen

- tne following table gives partlculars -

Tribe or origin No,examlged Bo.enlarged gplee g ﬁ en;arged sglee

Warigite _ 51 7 13,7
-Melville Island 33 R '18.2
Larray Keyah 82 -9 - 28.1
‘Bathurst Island . - 18 7 58.9
Pine Creek : 12 2 - 16.7
- Marungana = . - .9 2 82,2
Darwin 7 3 42,9
- . Daly River 6 1 16.7
" Wave Hill '~ 6 S 50.0
- Paper Bark 4 2 50.0
“Katherine _ 4. D - 26.0
..  Adelaide River . - 3 L1 33.3
];Roper Rlver S 2 o 66,0
: FESC T IR A PR 1 ok SR
2 S .50.0
~*2:' ;j;=ﬁ 5-.50.0

Naturally, the flgures shewn here cannot be taken as

'deflnlte 1nd1cat10n af malarla in the localltles ‘mentioned. ‘_Thé .

.q_r‘very fact of the natlves belng at Port Darwin 1nd1cates that they

 ;are wanaerers who may have plcked up, thelr dlaease anywhere 1n the

 1Rortnern Terrltory, and moreover thelr numbers are too small to*

:have any great significance, Tney 1nd1cate however, that mal-
.éria'is probably endemic to a slight degree over'a'wiie area in _
the Nortnern,¢err1tory, and the facts recorded above meagre as

- they are in numbers, have consxderable 51gn1flcance when related to-
the scanty white" populatlon and the con51derable morbldlty rate
when expressed in percen*ages.';‘ :,- . B . ‘ -

' In QJEﬂnsland Iaithough cases are.ioré frequent, the dis-
'+r1buh10n of the disease is more definitely restrlcted The old
cattle routes which were probably the great dlssemlﬂators of mal-
aria in the old days, led southeast from the Northern.Territory
‘and the infected Ropet Rivér distfict to Burketown, and then dir-
ectly south tq_Kéjabbi Junction and onward. _It‘will.be recollect-

. ed thaﬁ_Bufketbwn ﬁas, on one'occaéion at least,afflicted with an
Aextrémely.fétél form‘gf petnibious,maléria, 1eéding to fﬁe apandon~

‘ment -of the town site. At one time Turn-off Lagodns between
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.'jorrthlrty years ago.;

. adic cases annually “part;culariy when new land is opened up".

between/ : ‘ - - .

Burketown and Iajabbi Junctlon was reckoned a consider-

o
able focus for 1nfection. In both localities, however, a con-

siderable reductlon in popuratlon and communlcatlon has resulted in

"a very great decfease in the reported cases. Thls same factor

operates throughout the whole of this country where the practical
cessation of mining and. the great reduction in cattle raising has
brought aboutla very considerable change. It will be recollect-
ed’ that Croydon whleh at one tlme had a populatlon of 12000.
 peop1e is now a v1llage wlth a mere 200 ‘As one proceeds fur-
eher eastward the Government Statlon at Van Rook is reached |

Van. Rook Delta and Stlrllna Statlons represent/endemlc focus for

" the dlsease where cases of a - subtertlan nature occa31onally oc-

1cur_-{ The consensus of opinlon in these areas 15 that the mal-

ar“alcf the present day dlf'er'*'mv"::"'rom the malarla of twenty.
. Descrlptlons seem to 1nd1cate wlthout doubt that thls

,earller form ‘was benlgn tertlan w1th deflnlte ague. The present

'f_ ubtertlan form appeare to have been 1ntroduced later, and 1s
f,tendlng natura11y to decrease..k The absence of marked ague how—

'ever leads to tne local oplnlon that the dlsease is not malar1a.1

Proceeding nortnwarde aleng the western side of Cape
York Psninsula, malaria ogcurs frequently at tne mission stafions

of Mapoon, Weipa and Aurukun, At the Batavia Gold Diggings in-

~ the extreme north the first outbreak of maiaria is reputed to

have oceurred in71901, and itfie said there nave since been spor-
A similar history attaches to the workings at Coen and Tin Creek.
Reports'from_the inland teleéraph'statione ef the Peninsula in-
dicate the sporadie occurrence of>fhe disease with an occasionally

fatal result at McDonnell, Moreton, Pascoe River, Merluna, Mein,

. York Downs, Moojeeba, Ebagoola, Yarraden, Husgrave,_Hunburra_Gold

Diggings {Starcke River), Rossvillej Maytown, and Bloomfield.

Continuing further south,lthe Yarrabah‘uission_between.Falee Cape
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Cape/ '
and_the'Rusaell River shews ccéasional.cases;

' Charlton (;925) foundrpa:asites in one white residént:
who was sick at the time of hig visit. In December, 1922, of 66
slides taken at random and forwarded for-examination to the Aus-
tralian Institute of Tropical Meaiciné, three containédlthe.par-
asites of benign tertian. O'Brien,.1908, drew attention_to this

endemic focus, and it is apparent that the disease has been con-

tinuous there at the least for some fifteen years. Further saih

'again, we réach Cairns, to'which reference has been mzde, and con-

tinue along the Mulgravé Valley to Innisfail and Mourilyan. .

- At “the iéstnamed place and along the Johnston River, cases of mal-

aria are by no means rare. . PFurther south again, Ingham is reached

- 80 miles nprthfgf Townsville, _3Here‘the,popqlation,containsra con-
"siderabie proportiop bf_Itgliéns,1many'of'whom'bring'infectionm '

" from their dwn land. . ‘Tﬁiéris:the'furfhgst‘south point at which

mzlaria is frequent, and it was stated to the writer that cases

have increased considerably in number of recent years,



AND FILAniA SXAMINAZIONS = TOWNSVILLE HOBPIYAL., -

examlned. - - Posltive o . Péei.td.v;:_ to
o ‘ o Malaria - BELRMAN,.
21at December, 1922, 45, B B A
: 7] | o | |
@ ih rebruary, ly2s. 49, - e
+tn May, 1w, S 60, o = _ -
fth July, 1y, | : 56, - - _ 2
27th August, 1v23, ' 61.. | - 2.
 TOTAL. . . 271, - - 10,




THE HOOKWORM CAMPAIGN. February. 1923
8 TR ~—CHo  pe st control of hookworm desease Were
.0d" on #n the Northern Rivers District of New South Wales and in

- the Brisbane , Mackay,Ayr, Bowéen, and Townsville Dis:iricts of Quoeninnd.

il L

S ~the month of February. - The sanitary engineering unit was engaged
. in & rerrvey of the Maryborough Distriet and completed the Gympie Lresa
" of that distriet. . The malaria and filsria survey was conducted

in the Northern Ri=xtrimtx Rivers Districtof New South Wales and in the
~Brisbane, Maryborough , Ma ¢ kay, Bowen, Ayr, ani Towsvlle Distriocts of
Queenzland. S - oo ) - _

PaE . . o - - i b o e e e . i -

_ " The lsboratory unit in theSouthern Divisiom examined blood slides
and faecal specimens from the Mackay and Northern Rivers, New South Wales,

Distriets during Februar y. Tha filaris survey was continued in Brisbanre
-and a hookworm_resurvey off the miners of the Ipswich colleries was completeu.

e v T i e e i s e S e e e e e e o -

Page 5. o E : - :
: ‘ In the Horthern Division of the following places were reported as
- . completed areas of the malariz and i laria survey, The bRood slides were
' colleoted and exsmined by the staff of Unit No. 4, -
E .. - Regults of Malaria an d Filaria Survey, Norbhhern Division, Jammary 1.
S -%o -Febm}) 28, 1923. L ‘ ' ~

Number of . HNumber .~ . "Parcantage . Number Percentage
‘Persons - . Having o -with Malj Havihg with
‘ y Lo . Filaria = - Filaria,

| "Exam; .. Malaris

© Yarrabah - .

Mission o i
Palm -Ialand - - R , e L
Aborigines . 489. - 9, - LB, - T 180 1 BT

. Townsville. 367, ‘ 0. 0,0 9., 2.4.

... Stewabis Creek 19, 0. 0%l 0. 0.0
PBeserpine . e b Do T '
cArea i v DBT L0y L 0.0, . 2, - 3.5

Bowen - S LR S -
oode 0 LeB -

ﬁArQQQJ

Zas .6 Blood slides For examination for malaris and filaris wers collecte d
at Mareeba, Yarrabah Liisaiom, Palm Islands, =nd the Townsville Distriect, the
Proserpine Areas, and the Bowen District. . The results of the malaria amd

"fflaria surveys were given under Unit JNo.2.

. Thirty = Pifth Monthly Report of the Hookworm Campaign. * August ,1922.
_' Unit No. 2. has been re- orgadized, largely =s a laboratory unit : :
.. - stationed at Central Offics, Brisbane. Three microscoplists have been assigne d
.. to this unit and are now und.rgoing training in the examination of blood slides
- for melaris and filaria. . . o S :




R S S

. lxamined for Filaria ' 367, _Pbsitive' 9.

-Page S

, EXAMINED - : o . -INFEC¥ED.
' o ... Malaria - PFilaris. .~ Malarhb. - Mlaria.

. Ayr Distr&dt. - TI. 7. C. -1,

_ Bowen arsa, . 40. . 40, 1. -0,
W.E. State 3011001.' : 7~ 3 - 267, - . -
3t,Ann's i s - © 114, - -

. Orphanago. c 34. - 34, - -

Central Stats. _ .. 105. - -
Christian Brothers . ' . 45, - -
8t Patricks Convemt : 31. - -
T, Gramer School e 35, - -
Belgiank Gardens - , - 38. - -
®Bt. Joseph's Convent 41, - A

.. H.M. Pen., Stewart's Crk. 20 - 20. - -

' Qlympis Piotures. - . BB, 28. - e

~  Dispensary. - 5. o 9. - Be

~ Hospital. : s 93. R - 93. - - . Da

291, - 985, . i P 1T,

‘Malaria 1620 C "0,

Theas figures ‘are included 1n the above tabla ﬁnd ghould be subtracted

. to obtain ‘the work dons. during March anﬂ Aprﬁl. K

‘5,£Page 1. : Forty Second anfﬁ;x Rgpntt of the Hook:orm Gampg;gn: Hardhxflszs.c'f

] Tha Australisn 'aign oarried on’ operatio

ff'eontrol of hookworn ‘disease and conduoted a malaria and filaris survey in ths
-Northern Rivers District of New Sauth Wales -wnd in the Brisbane, Maryborough, Hac
-kay ,and Townsvilla Distrieta of Queensland during the month of Harch. .

Unit Ho.B. ezamined blood ‘smears from the following districts &uring

g Maroh Northern Rivers of New: South ‘Wales , and the Brisbane. Maryborough and
y'*iackay Districts of Queensland. ' . Further figures for Brisbane and Maryborough
.. and complete results to date. for Lismore ,ipswich. and the Haokay istricts will

"“Dbe found in the following tables -

o Raaulta of Examinatlons of Blood Smears. - )

Flace ~ Number “Tumber of fercentags
of persons Persons Having
: Examined. " Having ' © Filaris.

T ) Filaria, : i
Brisbane Hospitals B R
& miscellanetds 493, £28. : 5.7
Maryborough Hospitals B S
and Schools 65, . E-TO - 4.6,

. Lismore General .. ' B | o

- Hospital . B0.. 0. 090.
Ipswich General - .

Mackay District

. Hospitals and

Schools. - 576, - - - 2 V 0.3,

in gggggggriégzz' monthly report there were given the results of previous-
bIood sxamingiions in Brisbane, ‘At that time 384 sxaminations with 22 cases
of filariasls were reported. The additional examinations reported here .

bring the total up to 877 persons examined, with 50 persons having filariasis,

‘This is an incidence rate of &.7 per cent. The examinations inclnde persons

from the Genersal, Children's and Mater Misericordiae Hospitals, with a few
migcellansous oases. It seems probable that this inoidence rATE I8 near the
true one for Brisbane as it has remainei constant slnce the first report.



) _Wm‘;,j_ 1928/ xa1 here were 40 parsons examinea ,reported
‘borough, With one sho owing fllariasis, The total is now 105 persons
“‘gnd 3 persons infected, an incidence of 3.8 per ocent, 48 all the
persgns infected had lived in Mﬁryborough for the groster part of their livas
it feems probable that karyborough is a 1lightly endemic area for filariasis .-

A

. One 6f the two persons found to have filariasis amongst the 576 exmmined
in the Mackay Distriot probably contracted his infection elsewhere. Only 96
of thetotal number of persons examined had blood smears taken at night,
However it geemed possible to conclude that Mackay is very lightly infeoted ,
1f at all-

Page.6.

the Month .of March U,it No. 4. conduoted a resurvey of the
achdole of Townsville, and did special work at the Townsville Orphanage. The

" Malaris and Filgsria survey of Townsville was conténuved and blood smears from

Ayr District were examined. The results of thede blood examinations will bs
incldded in the April monthly report.

June 11th 1923 . to DT, Ollento From Dr. Sweet. - suggeating that Dr. Richards
ght do some aria work at Clonourry '

jgg teri£h§J{ %% of Results of Malaris and Filaria_ Survey of the Hookworm
algn Jarmery to March 31,1923.

)

Flacas. Number oFf S Percentage Infected
: Pgrsonﬂ Exam; Number ' with
‘ L infented :
“Malaria. Pllaria. with : , ‘
- ST ~Malaris. Filsris, halarit. Filaria.
Townsville, - 162. 367. B+ N 9. 0.0 2.4
~ Stewart's COrk. 19. 19. . - 0. 0.0. 0.0
Proserpine.Aress 57. 57. 0. 3. 0.0 3.5.
"Bowen Aress - 66, 66 0. 1. 0.0 1.5
Brisbane. 493, 493, S 28, 0.0. 5.7
Maryborough - 65, © 6D . 0. L Ba 0.0 4.6
Lismors. ‘ 20. . 20, O, ' 0. 070 0.0
IPSWiOh. o 66- . ' 660 ) ' . Qn : 2- D.O . 3-0
. Mackay District . -4B0. - 98 R ¢ PO . Bl 0.0 2.1
Yarrabsh Aboriginal S ' o - : ‘
Mission. . .66 - = 3. - 4.5, -
Palm Islands ' : :
AboriginalxStation. ~ 489, - 489, 9¢ 18. 1.8 3.7,
B0Z1, 1776, 1Z% 65, 8.8 3.6

; i de=_ It has besen the custom of the Hookworm
ampalign 0 make iuarferiy reports of work accomplished, on special forms

provided by the Internaticnal Eealth Board., Since th e change fromm the original
survey of Australiaz and its dependencies to the. permanent programme and the
insuguration of the mlaria-filaria survey, the forms are no longer adapted to’
therequirsments. For this reason it seems wise to dispence with the forms
and to issue the gquarterly beports as supplements to the appropriate moithly
reports. This policy, pending approval, was followea for the first quarter

“of 1923, and the tables given below give yuarterly summaries of =all work

reported by the Hookworm Campalgn during the .uaiter ending March 31.1923,.

Forty THird ionthly Repwrt Gf 156 HooEworm Cappaisn. April, 1923.

The Austrelian Hookworm Campsign continusd its work for the permanent
control. of hookworm disease and carried on the meslaris - fllaria survey in ths
Brisbane , Townsville. and Ingham Districts of Rueensland and the Northern -
Rivers Distriet of New South Wales during tre: month of April. On the last

two days of the month a hookworm resurvey and a malaris - Filaria survey of
.- Stradbroke Island and a malaria ~filaria survey 0f Rockhampton were started.
Paze 2, ‘
UNit No.2 4id no faecal examinations during the month., The malaria
and filaria survey was garried on in Brisbane and in Toowooba. Ho Fesults were

ready to be given in Bhis Teport.



Pagei¥. The staff of Unit No.#.oontinned the malaria and filaria survey in
. the thern Division during Aprél, The table below gives the resulis whieh -
" .could be reported by the end of the month. Wwith the blood work, 1528 :
exauingtioms for enlarged spleens were reported from Townsville and vincinity
. . - domé. during Maroh and April., HNone of the children examined were found to
_'have'enﬁgrged spleens which could have been due %0 maiaria.

. Results of Blood Exsminations Completed During Merch and April by
' Unit No. 4. Northernu Division,. o

Flace. Tumber Namber infected FPorcentage Infected
- © Examined. with - with I
Malaris.Pilaris. Malaria.Filaris, kalaris.Filaria.
Ayr District. 1, 71. 0. Lle , 0.0 T 1.4,
.Bowen Aresa. B 40, 40, 1. 0. - : 2.5. 0.0.
: TGmBTille. 18. é_s?. O. 1. 0.0. 0'20
Tstalo 129. 598. 1. ‘2-‘ 008- E: 30

Paoe. 3. Examinations of sixty-six persons of the Bowen Area with one person
hsving filariasis, was previously reported. There has been a total of
106 persons examined from this sTrea, with one having filarias and one melari a,
‘This is sn apparent incidence rate of 0.9 per cent for both dissases,.
- , The examinations reported for thid month from Townsvills
. made the totals for that city 180 examined for malstée with no persons having
the disease, and 854 examined for filariasis with 10 persons, 1.2 per cent
“having it. The Ayr Distriot was not previously reported,
.. ‘Work done by No. 4.Unit Hookworm Camprign from December 1922 to Juns 1923. .

—

' Malaris . =nd - Pilaria.

”“1, .Tfij§1ar1a; R 'Filéria.

Exéminedéagygj_ﬁ?ositive.:-ﬂi ' . Bxemined, -~ fﬁnﬁrositive§_c=‘:

L o — T " S " " v ik o T e - A S

. _:M5n¥h'of-Jun§. " Ingham & Townsvilde

. Examined for Mslaria 64. Positive nil,
©.om.. " Filaria.200. " - 4, -

77 ioperations for the permahent control -of hookworm disease Wwere carried on during
. May .n theNorthern Rivers District and the Muoprumbidgee Irrigation Area of
new South Wales and in the Brisbane, Nambour, Ingham, Cardwell and Townsville
‘Districts of Quesnslahd. The ug&ts working in these aress also did work
for the malarla ard filaris survey. I addition, this survey was oontinued ir
the Rockhampton and Longreach Districtsvand ab the Barambah Aborigina] Settlem
ment,all in Queensland. ' : o
Page 3. L
Miss Walker, of Unit No.2. continued = mosquite; and melaria=-filaria surv
of Rockhamptonand along the Central- Western Railway of Queensland. o '
reports were ready o0 be included here, The same was true of a similar survey
of Stradbroke Island by Dr. Hamlyn- Harris during May. - S

;;gfj;f;'-f_:Foffz-forthiMonthlz-regort Of'the;Hébgmorm Campaign. E@y;1§23.v ‘

Results of Completed Examinationdx for Malaris snd Filaria.

sl i P . o e AP T Eu A e M S S T S S T A E T ey S

Place. Time slides Namber of . - Infected with
' Taken. _ Persons - Malaria snd

Examined. - Pilaris.

Naw South Wales

. Lismors. . C Day smears - - . 35, o Q.
_Woodburn. - " 40, g.
Ballina. A Pon 21, _ - 0.

- Bight " 15, 0.
Grafton, Hight " 18. 0.
~ Casino. . Night "~ 18. _ 0.
- Coraki Hight " -~ ‘Be ' 0. -
%uaensland. : : _ ' o
- Heerbuxmrum - ' Night " ‘ 11. ' o.
- Day Smears 22: 0.

Totals.  Kight R R MU B TG



!l llaroh monthly report the onminntion of twonty poraona from '
as reported , These were night smears and ne infeotions with filaria

' Pags 4
The. examinstions from New South Wales is small but, taken in co

Lismore | '
‘were round. '

- roonjnnotionwﬁh the opinion of medical prasthtioners, it seems: prohs‘blo
that there is very little, if any, of elther filariasis or malaria in the

Northern RCfers D:l.strict o:f Hew South Walia.

-




LT

Bit No.2 exmmined blood smears from the following distriots during
"Wortherh Rivers of New South Wales, and the Brisbane, Maryborough
2Mlcey Distriots of Queensland. Further figurea for Brisbane and

Mary ”Bngh and cemplete results %o date for Lismbre, Ipswich and the Maokay

~ District will be found in the following table,

P

Resulfs of Examinations of Blood Smears.

Place., Tumber of Number of Fercentage
S Pegrsons - Persons Having
Exam; . " Having Filaria.
Filaris. '
Br1sbane Rospitals . _ A
and Miscellaneous. , 493, 28, - D7
Maryborough Hospitals - ' ' , '
" Lismore General " . 20, ' 0. . '  0+0.
-Ipswich Gensral .- ™ ' - 66, 2, 3. 0.
Maokay Distrioct : : . _
Hospitals & Sohdols. - - 576, ’ Be _ 0.3,
Total. 1220, T 5
£ In the December. lggg;ponthly'raportttharo-.iafé given the resulis of previous
‘Blood exsminations in Brisbane. At that time 384 examinations with 22 cases

of filariasid WéF¥e reported. I Fhe additional exsminations reported here bring t

“the total up to 877 persons ekamined, with 50 persong having filariasis, This

«-ig an ingidence rate of 5.7 per cent. The - examinations include persons Ffrom the

“T;Geﬁdrdl;;ghiidrgn's‘andinater'Misericor&iae}Hosritalﬁ;]hith“a:few‘miacellanqous

" 'sasefl . :It Besmaprobsble that this incidence rate is near the true one for
Briebane -as 1t remained constant sinee the first report.- ‘

" In ‘the Oetober 1922, monthly report there Wwere 40 persons examihed, reported frou

HUaryborough., with ons showing filariasls. The total is now 105 persons examined

“and & persons infected, an incidedce of 3.8 per cent. 'As all the persons infecte

“had lived in Maryborough for the greater part of their lives it seems probable
' that Maryborough is a lightly endemio area for filarlasis. - ‘

- One of the two persons found o have fiiaiidsis[émongsﬁ the 575.eﬁaﬁined in the

B
Towmsville and did specisl work at the Townsvikle Orphunage. The malsria and

_ April monthly report,

" Maokay, Ingham j

'i‘Hhokay?DiBtriet probably contracted his infection elsewhere, . Only 96 of the

total number of persons examined had blood smears taken at night. However it
seomsd possible to comeclude that Mackay is very lightly infected if at all.

Durjng the month of March Unit No 4, condunoted a resurvey of ths schools of

filaria survey of Townsville wad cendimhed and blood smears from the Ayr Distriet
were exsmined, The results of these blood e xaminations will be included in the

Relle Australian Hookworm Campaign carried on operations. during .
‘Rivers District of New South Wales and in the Nambour,
@8 Tovnaville Distriots ofm Queensland. A malaris - filaria
d#8 was oconducted in the Rockhampion and Longreach - Emerald

and mosguito s

-Districts.

ago 3. Unit §o0.4 reported the following examinations of blood slides for the

-Tmonth of June, The slides came from the Ingham District;

Examined for Halaria.......-........;.....64 persons
Infeoted‘}ith Mﬁlaria ......}.......H.....O b
Exammedfor Filaria..-...-...--..-......200
Infeoted. With Filal‘iao-.........-......-. 4
Percentage Infeeted...covervavrnvarancese 24 0

13
. yni% No.4. unde® Dr. Richards, completed during June an infensive resurvey
of the Inghsm District. Plans were complefted during the latter part ofk th e
month for Dr. Richards and Inspector Beach to make a survey trip slong the
Charte rs Towsrs- (loncurry rsilway, across to Normgnton and Burktown,and
.back to Cairnd by the Georgetown- Herberton rallway. This survey was to bm
concerned with malaria snd Filaria Whe remainder of the unit procesded

l
T
n

. malnl :
.. to the groserpine Area-to compkete an intensive resurvey. = Thse complete re-

snlts of the resurvey of the Ingham District follow.
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MALARIA 4T RaBAUL.

'Jr By,ifﬁ. Heydon, M.B.,Ch M.,D?T.M., Officer in Charge, Coumonwealth
’ Heslth Leboratory, imbuul, Territory of. Hew Gubnes.

e o e e e e o e e A

GEOB&APHY AND CLIM: X.
Rubaul the capital and lurgest . aettlement of the kendated

Texrritory of Hew Guines is situated on the shores of Blanche Buy, .
which i formed by u hook shaped promontory of high lend which juts
~out from the Northern cougt of the Gazelle Zenineuls, Thie peninsule
- forms the North—euntern sixth of the lurge Island of New Britain.

Excluding Jatives, the population of the town itgelf, in-
ocluding Nemepula, is given as 1350, of which it ie estime-ted that 350
are Whites and 1,000 agiatics, chiefly Chinese, Hutives resident in
~the town &re guessed at 1,500. - - :

‘The mutive population of the suxrounding district, less
gpurse than in many purts of the Territory is composed to the extent
of sbout four fifthe of free local nuiives living in small villages

.of the tybe found in difrferent varieties throughout this part of the
Pagific. The rest of the nutive population consiets of indentured
- lsbour, often from other purte of the Territory. ,

: The Guzelle peninaula u8 well 8 New Britain gmerully,
-oonsists of hilly country, with in meny plaaes & cosstal strip of flut
- land of wvurying wldth. The elevated land is cut into steep ridges &nd
- depp- ravines ‘and oovered Iozr the mnst part with tropical forest or dense .

hus ha

I In the Babaul dietrict the undexlying rock 15 covered with
'8 laysr of volesnic seh &nd pumice, which rendere the aurfhce sull very

absorbent of wute:.

| ¥hile the town proper is on fist land sdjolning the Buy,
8 minority of the White population lives &t Numanuls, on the ridge sbout
& mile to the North-eaet &t an elevution of sbout 500 feet. 7

: - Rebaul is &baut 4@ degzees South of the equator.' Owing to
its sheltered aituetion in Blunche Bay 1t iz notter thuan most stations

- in the Texrito:y.

‘ The everage annuel e infull is given &8 B3 1nches tket for
the Territory geners1ly bveing put &t 100 to 1l5-inches. ,

‘ _ The period of the North—west trade from November to qpril
1s the wetter und slightly hotter part of the yeur. During thet of the
South-eset trede, from May to October, dry spells of seversl weeks ox
“even monthe mey occur. - '

- The seasonsal varistion of tempersture 18 not greut, The
me&n paximum daily shude temperxsture -is given &8 89.4 degrees sthrenhelt,
snd the me&an minimum &z & 1little over 71 degrees, 8o thst the deily

_runge 18 sbout 18 degrees. The &tvermngd relrtive humidity is given ae
70, voarying from & 1ittle over 65 in yePtemher to somewhtat under 75 in

December.,

PREVIDUS WORK ON Mole 3Le IN HowW BRIT. IN.
The writer hxs not h:d access t0 u large reierence library.

Few recorde of esrlier observetions on malaris in New Britein, dering
the Gernbn cccupation or 1ater, h&ve been obtainable &t Bbbaul.

THE oHOrHELINE VoCTORS.

Anopheles punctulatus, occure throughout the cosstsl parts
of Rew Brit&in as mell 8 in meny, probadly most, other pu:ts of the



!
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Ter-itorye. Specimens from Madang, the Sepik River, and Manus _ in
ad})tiony¥o'a ﬁumber of places on the coust of New Britain, have been
geen by the writer. Spedimene of anopheled bancrofti heve mlso been
seen from Medang, but neither this nor uny other species of anophel ine
diffaring mrkedly from snopheles punctulutus huas so far been found in
New Britsin, with the exception of Bironells gracilis, The_lurvae of
this epecies were found ubundently iam the Baining district or New
Britain by kr. G. . H111 wnd the writer. ' _

anopheles punctulstus breeds in nutural surfaos water
generslly, raln wuter pudales, more perm nent pools snd swenps, ditches
and sluggieh gruss~gzrown streums, or -open wells where the weter comes
nesr the surfagsa. It d.es not breed in sartificial contulners Such asa
tanks, covered wells, roof gutters, empty tins &nd bottles, severeqd

“bamboo gtem8, nor with any frequency in broken ecoconut shells, large

fallen lsuves holding wiler, oz besched cLnoes, _ _
Tree holes and the water which collects ut the baces of leaves such

45 banans and pandunus &re never used by this specles. These stzte-
ments &re true generzlly even of enpty tins etc., which heve long 1lauin
in the gruws in fuvoureble sites, _

Several cuses in which cne 0r two lurvae were present in broken cooonut

.8hells are the only exceptions which huve been found. The species
prefers ¢ fulrly open situstion, larviee do not oocur in the Pools #nd

etreams found in dense forests end deeply shsded gullies, eEven where vi:

3_ villuges &re near.

- Round Rabuul, &8 &lreudy mentiénéd; ihé soil‘iS'very abso:bént;'the

| _Suitable breeding plsces coour most sbundsntly in the £lat
cosetal land. ’ : N

deepest and molstest gullies raxely oonle in surfece watér, and the only

| o8tural water on the high lsnd congists of m few tiny rocky pools snd
‘of springs some of which glve rise to. smell etresm8 whioch Tlow for

Bhort distances over the fist land. . Even on the letler, rain watery
poo®, within a couple of miles from Rubsul, huve never been obeerved to
persist long enough to breed 4nopheles. - ifithin this sree moet of the
breeding pleces consist of Swimpy p0Qle or ditches guite close to the:

-8horey where the sub-soll wuter ¢omes very netr the surfuace, though

larvae huve been found in & dew pPléces where the flat land meets the
hills and springs from the lutter flow into the open. The importence
of welle dug netr Chinese gzxdens, wmus pointed out by lir. Walluce, until
recently Senitary Inspector -in Rebsul. ' dese &re merely wide holes dug
down to sufficient depth wnd uncovered. They &re generzslly conecesled

by the surrcunding serub sna eugily averlcoked.

: In short then, im dequete .drsincge t&long the shore line,
together with suritce welle ¢nd one.or two omell gtlresms neer the

foot of the hille &re the cources of anopheles in Habaul, To dexl wit:
them radicelly would involve no lerge undertukings.  rfor wbout the lasrt
81x months periodic 01ling hee been curried out by. the public Hesalth

. Depertment =nd res couged & berceptible diminution in the numbers of

agqult anopheles. £n limportent ewsmpy putch necr the jntive Hos pitel
hae elg0 been filled in, &8 well =8 ,/Chinese wells. '
& number of

, While the zbove remerks &pply to anopheles. punctuletus
generelly it heg recently uppexred Irom the examinution of I¥.Tterisl sent
to the Austreliun Institute of Tropicnl Medicine that two vurieties of
anopheles punctuls tue occéur neur dsml snd in otHer parig of MNew Britain,
These show differences in both the larval «nd sdult steges. dne variety

- is Anopheles bunctulstus, Donitz, var, moluccensis, Swellengrebel, agree-

ing closely with Swellengrebel's descriptions and figures, and the other
18 described us nesr to but not ldenticsl with inopheles Punctulutus,
Donitz, typicul form. they will be referred to 8 the moluccensis varie

“&nd the "D veriety”,
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i Definite differences in the nubite of these two verietiea
exist. The "D vuriety® is found chiefly in temporary puddles and
often muady but not foul, Buch £ ocour

shellow pool8 of rein wuter,
atlroadsfdes. in hoofm:rks, or in local depressions of the ground in
locelities whete the soil is pot too porous to retain such weter.

It hus not been found in pools in any kind of relation with selt
wateX. The moluccensis veriety occurs in moxe permunent oovois &nd
gwomps ofzen of lees pure wiater, in open wellis if they COLe neur the
suriuce, tand in depressions generulily which tap the subsolil water.
1t is often found within & few feet or the shore, in pools &nd Swemps
whieh muy vary in level with the tides, or even ghow chapnels cf
periodic compunication with the seu. suchn waters however congist
w.inly of souktge from the lund, und lurvae buve not been Zound ia
uny which were decidedly sult .to theifuste, (that 18 which contéined
more thin sbout one part in seven of ses wter). Ihis varlety hos
. been observed living end sppsrently thriving in & pool which, tnhough
. pot £:£1t, wus. completely emptied &t ewoh low tide. for &a houx or more,
 the rotting leuves on the bottom remaining wet during this intervel.
Young lurvae of the two. viarleties were tested ws to thelr tolerwnce of
‘set wuter, and it wee found that while both died within eighteen hours
- in & dilution of 1 in 2, thoee of the moluccensis vuriety &ll survived
~1 in 4 for 36 hours ut least, .ond same oI them Ior 72 hours. vn the
. other bsnd &1l -of the "D vuriety" died within 36 hours 1n & 1 In 4
dilution. - o o _
. £11 the :dults ouught in Kebaul iteelf wiich huve been identified have
"~ belonged to the woluccensis variety, &5 have the specimens obtained
v through the courtesy of medicul: officers of the Territory Ldministratd
from Madehg snd Munug. - Probebly the moluccensis variely is the
‘predominant one in New Britain slong the cosstul strip, especislly
where Bwamps exist, while the .other is relatively more numerous on’
-higher land, &nd perhupe-&lso .1n 'the wet seuson. -
- The tversge duration in psture of the lsrvsl ste.e of the "D variety"
appeer8 to be somewhst shorter than thet of the moluccensis variety,
an adventage of course in the .temporary breeding places of the former.
. The shortest period frouw ovipgsition to imego observed with certainty
in this vuriety w:e nine ¢eys, but it is doubtful if this is the _

::minimum}

: - In the laboratory observitions described in this paper °
specimens of the moluccenslis viriety were infected with rlstmodium
vivax &nd both werieties with Jé&iversniu melariae, In the cgise of the
specimens ctught in houseg ete., snd dissected, the variety wir not
accerte ined, but it is prcbtble thet the majority were of the

moluccencis variety. : . _

| The hebits of the cuults, which sre very imperrectly known,

‘wre 0 Ier v® hes been observed, £imiler in the two verietlies.

Both freglent houses, where the feo:les bite throughout the night,
and cun ve found duxing the deytime, most eirily in the suwsil hrits und
roome . ol netives, which sre often durk, snd &t night full of humanity.

~They rest on the welle, often nesr the ground, on the undersides of
‘beds, on wooden floors nesr the welle, and in sheltered ana ususlly’

- derk situastions generally. -
In pleces visited by the writer this epeciee never bited by dmy, or
even it dawn or eurly evening, but 1t 1= ssid to do 80 in locelities
where 1t 18 very numderous. ; _ , :

Ereeding occurs throughout the yeer, the wdults becoming nore numerous
sufter the onset of the wet secason, &nd scarxcer &8 the dry udvadces,
They are not numerous in I daul. In the euxly pzrt of 1%2:2
1t weo slwsy8 possible in the course of en evening spent in slwost any
bungtlow 1n the town to céteh from two or three up to & dozen speclmens

‘while resting gorged tfemales could be found in smell numbers by ocareful
searching ia thée morning in the sleeping querterse of natives, At

- present they sre quite Bcarce, even for the dry seasonm, owing, &8

&lrecdy mentioned, to snti-larval mezgures.
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' if 4g regprds reénge of flight nothlng_certuin hi:¢ been ayger-
tﬁined- ’ . . .

How far isnopheles punctulstus or &ny of its varieties has
been direatly proved to be ¢ vector in other perts of the world
ig & matter of uncertuinty to the writer. :

' " The best evidence &s to the importance &s & vvetlor of sny-
apecies_of spopheleg 18 genereliy cunsidered to ve obtalned irom
the disrection of specimens captured in their nuturel hzunts.

This wmethod pue the disadvanituges nowever, thet the egpecies of
parzsite found is often unuscertuins ble, snd that the percentuge
of the sume species tound infected viries enormously with the
sxact plege and conditions of ctpture. ‘
. AB & Specles muy Dbe 8n importent vector for one gpecies of purasite
- and not for another, the former congiderstion may be of importance.
Obsezvations on mosquitoes infected in the laboratory &ré free frpp
this diffioulty, but cre subject to the gre:. tdr one thst it appeare
“'to be unsafe to drew. too definite inferences from the degree of
infectivity found under given conditions in ceptivity to thut
" ‘obtéaining in neture.- S : :
- The following observations -on anogheles punctulutus &6 &
‘meloris vector heve been mede &t Reboul &t verious timed during

-1922 and the preseant yesr. -

S  he LeBO IOHY 24 2B InBliS » : _ '
~Plusmodivm vivaX tnd Loverani# melerise were found ctpuble of
. completing their development in & lurge parcentege of sanophels s
" punetulatus resred Ifrom captured jurvee ‘&nd pupte end fed on blood
oconteining the gametocytes. . - S
in the two experiments summerised .beiow the mosguitoces after
emer gence were kKept in wooden boxes of about three oubic feet
_gapaclty, in the dark. - . T

: ' They were kept at temperatures verying from sbhout 86 Gegrees
. ¥ubhrenneit during the hottest pert oI the 48y ‘to about 73 or 74
degrees in the coolest p&ri of the night. The humidity in the
. boxes waB much shove that of the open alr.  Halee were alwey
' 'present in the boxes, 1 sny rate untll some duys after the .
. blood feedB. - #rom the dey boelore the first.ocoscion on which they
-~ ' were offered infected blood until .24 hours after the lsst no other
- “food wue given : &t all other times they were fed continuousliy on
benéngd onlye - _ , .

i few experimepnts broceeding tue two deseribed, in whleh
however the mosguitoes were Xept under different conditions, were -
thdse which resulted in the largest proportion of infected
mosquitoes in the case of eccoh Bpecies of paresite.

"In tddition to one or more examinstious of the bluod of thne ctrrier
before the mosguitoes were fed, & number oI thin films were mede
. and 0.1 to U.15 cubic mill imetres .of blhod exxmined[€&ch dey oI
feeding in order to exclude && fur &s possible the existence of

‘" double inTections. - . -

EXBERIMENT 1. The currier used wes spn sdult nitive whose blood
showed Pluemodlum vivax, ssexusl snd Bexusl Torms, und no other
perneites. = Of the moeguitoes,2ll of the moluccensis vorlety, Whté
fed on this currier und were lerier dissected &ll ndd fed on o
November the 6th &nd nsd hed additionul opportunities to tfeed on
November the seventh, ninth &nd tenth. :

Bight were extmined between the l4th end 16th ianclusive,
und three of tnem Bhowed oocyste 1n the midgut, &nd none infection
of the salivery giunds. : '

Phree out of seven exsmined between the 218t &nd 23rd in-

. clusive, ehowed sporogzoites in the sslivury glupds, o
: Totel infected : & out of 15..
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EXJRIMENT 11, one lot of -mosguitoes dissected all of the moluccen
18 veriety, had fed on & crescent c&rrying native ohild on one or more
of the following deys, 6th, 8th, 9th, 10th, 11lth, &nd 12th of
Pebruary. On none of theee deysS were more than 200 cres8cents present
per cubic millimetre. . : ' -

-Disgections &8 follows ;- : : ‘

On the 17th four were exsmined und oocgysics found in the midgut in

_ esvery otte = 8slivery gilends-infected in none.

© un the 18th wnd 19th three were exemined - &1l showed
infeoted glunde znd one hid nine gocyste in the midgut.
_ S fotel infected « 7 out of 7. S

Some- further snophelee punctulstus of the "D variety" were fed .n the
seme cerrier et sbout the wume .time, Thoee which did not feed were

© - not seperited rrom the othere ' end .of seven dissected leter the pro-

. portion which hed fed ies 'anknown.. %Two out of the seven ghowed
sulivary gland infectiom. S : . B

T 4 Bingle experiment in which feeding took plwce on not

. more then two occecione on & netive child infected with Pleemodium
melerive resulted in 10 out of 18 mosquitocs showing infections.
Owing icwever, to the period within which the selivery glsnde showed

- infeetlion nanely ten days, being shorter than the minimum which -
Plusmodium melerise is auid to requize in other &nophelines &t iis
coptimum tempersture, it is thought that gametocytes of Pleemodium ,

" viveX pey ©l80 h&ve been present in this cuce, though no Benign tertian

.purecites whatever could be diecovézeq in the blood.- : :
- ~ .1t 18 Loped to repest the observetions with another carrier

Ly

v of Plusmodium majerize, It would Seem thet such obmervetions ought
oy alwsys to be mdeé.with .more thin one ctirier in order to diminish the
" -probebility of error . -from.undetected ‘double infections. Swellengrebel
- hgs suggested feeding experiments us & ditgnoetiec mescure in ceses
. where purssites ctarot be, found :. he must therefore be of opinson thet
snopneles canl be infected when parcsites tre o sokres &5 to be dige
goverzble only with grest difficulty. Derling, however, inferred -
- from his experiments-in Penems thet blood containing lese thsn 12
‘gemetocyles yper cubic millimetre is not infective.  ‘But difierent
- Brscies of inophelce end of perosite mey well differ in this regpect.

~ - Be " DISCBCTIONS OF HOSQUITOES CaUGHT I BOUSES ETC. '
- - In moet greee the mosguitoes were kept for & few deys before
- dissection. - | : They were 237 in all, - '
Of these, 63 were cauught &t the #hite hospitel, Nemsnula, esrly in 1922
and ¢ further 28 at different times in the writer's bungslow. Most
-of there 181 epecimens were csught &t night while stiempting to bite.
None showed infection. The exeminetion of the sslivary glunds was .
.-omltted or totelly fsiled in 20 of these, £nd of the midguts in 9.
: The remsining 136 weres ccugkt in priive guerters or village
huts, chiefly wiilse reeting during the dey.  koet were ccught within
o . ten miles or Fubbul, wnd chicfly during the wet sesson.” OFf these:
S 136, 8 shwwed oceyetle in the widgut lerge envugh to be detegoled with &
A low power, und 8 showed sporozoites in the gelivery gltnae. '
T . The selivary glinds were completely missed in 11 of theee cutes, &nd
~the midgute in bB. ' ‘ . : :
; ‘ - The percentige® work out e&s follows

Totel sporoxmoite rrte, 8 out of BO6 weweccwcomamcnaoaao 5e9%
Iotel percentsge showing oocyets, 8 out of 280 wr——-em "3.5%
Specrozolite 1 te in those.crught in netive gquerters,
S8 out 0f 185 memm e e e 6+ 4%
_ Percent:. ge s.oving ooeysts i3 those c:zught in
netive gquarters, 8 out of 128 ~—m——mmm-me e m— e ——— 6+2%

It ie not oltimed thst thcse percentages &fford wny
. indlcetion 0f the true cversge xates, e, tpurt from the smallnese
-0f the numbers, there wes no &ttempt &t riondom senpling. .
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In some of the mosquitoes infected in the luborqtory
ap. 8howing sporozoites ina the selivary gl:nag, 8 well &8 in one
or two of those cuught im huts, tae tioircle muscler and body
fluids were examined in the fresh condition for sporozoites without
result. )

It would Seem however thet if waytning like the generel distribution
of eporozoites throughvut the body descrived by iuluhlens ig sone
specimene of inophneles i culipennis were pregent, it would not be
essy to deteot, by this mcthod &t eny rtte, cxcept in insccte nuch
more beavily infected thitn snophelss puwictulsius Lppesrs common;y
to be. vome concentration of &porocuzcites
in the sclivety gflunae mus t certuiniy occur in =nopneles punctulatus.

* .
.Hb-L:'.ii.arJ-h - .IH anles

. Muleris of epidemic type hes not been wet with, nor nsg any
cerebril or other reully pernicious ecte been geen (epurt from bleck-
- guter whien 18 not heXe clecustedij. _ '
411 threc species of muleriel pirirites sire endemic &t :
Rebsul. The writer h.s found gw-rtin grresites in the blood of nutiv
children in Beverul viilugee clore to tre town, &8 well u«8 in the Duke
of York Islends. '~ This form sppewrs to h:ve been obgerved in New
Brituin by Gernen- investigutors, but in whet districts the writer is
Un8we re, ‘ . B o . . ; : C
. Apn eBtimete of the wmount of endemic meluris in & locslity
. .is moet retdily ocbttined by the exsmim.tlon of the lovil non~immune
. opopulation, ‘whien includes pztive .tnd other children who heve been
_hprn &nd bred in the plsce, &8 well at white £dulle who heve rever
vigited other lwiuxiovue regions snd heve teken no guinine. - QOf these
‘cleesses neilves indigensus to the plece uvre often the most numercus
and. tccecsible; wb toe spleen snd-piresite rutes of guch huve been
determined in miny parts of the world etindirds of compricon tre
afforded. - The ruteg in the€e nxtives slould be tken pot omly in .
. . echildren but &t &1l uges, becuuse z1lthough the &bsolute rates in yorng
. ehildren are roughly direct mesrures of the malariousness, the lorm
‘which the curves tzke sf cge &né teguired immunity incresce gives
. further vtluible informstion. The more malariocus the plsce the
-earlier is the &ge ¢t mlich mexipum rttes sre found, end the higher
- ‘they.zre tt thies ege tnd £t sges bBelow ite 4t luter dges the lees
malorious plsice muy EBaow higher zretee, und it is £&id thet « low
spleen z&ie in sdult netives mecns either very little maleris or a
grest deal ol It, ¢ hign degree ol immunity heving been uscquired in
the Lzitor cuxe. In genecrel tne pererite rste rises to &n ewrllex
meximum, &¢nd fulle sooner, then doeg the rete Ior eniurged spleens.
¥hen rates =i simil:I sges are oiapirad ia a4iflferent clusses or races
in the scme pluce, very diflferent rasulis nay be gut, quite spurt
from gquinine or deliper:te protsctive m2msures. They swould still
often ve differeat even If ln ezck elcte the rute of new infections
"were the same, for the resson thst tie gener-] stendurd c¢f life, -
quelity ond fbundince of fuod ete., heve £ greet efriect on the
cduretion of sttzexe tnd on the freguency with which relapses occur. -
Turning then to the considerztion of thet pzzxt of the hekd
popvlation whick ntt spent ite 1life in the plice, two clucges sre
cave jiluble, 1ocEl melives, &nd Chinese ehildrens
o Locel Jeiives. The vill: ges neer Rebeul show grest
“difrerenvés, but tae Iigurces collected irom & number of them tiken
together, show & .odelt te tvorige tnount o»F endende malerie. Benign
_ ites ¢ e more ¢oixecon then eubtertisn, while guerten
18 comin0n in gome villuges. ' :
: Zne £pleen ruteg at different uges in nitives of villages
within five miles of mebiul, (most of thew within three miles ), sre
' given below tnd viown in figure 1. The totcl numbe: of ex&minetions
&t different timss wau 2084, vut the nunmber .of different individuals

teriien piresi

2o om

A

exemined ‘congidersbly lecs.



-2 3-6 . 7-11 12-17  Over 17.

Age g‘oupa , ) .
Number of splenic. exeminstions 382 30 347 116 939
.Humber in which 8geen pulpuble 39  bb 81 56 - 213
'Percentrae in whiol spleen - o T ' ' ,

: Pilp‘ ble 7.8 18.3 23.3 48,3 227

It alll ve Becn thut both the —QIJ o the curve £nd the setusl percent-
“ageg in children &re of the sort chu:rcteristic 0f & moderetlely
melirious locallty.
The villages froum which toe se fighrcs weIe got gre in +Le followinsg
- loculities, the positious of wnich &re roughly shewn by their nemes
1p the <ccdmpenying e - Malakune 'matupi Islznd, T&lunt Bei, Nodup,
‘Reburni, &ere:e.'Vl-vulo dutevul.
" The huts belonging to wict is in hMLe tE 81nble village ere often much
. . .. . Boattered, so .th&t & village of say & hundred inhebitsnls myy be spxead
T s g_-over sever&l handre“ "ers fa am&ll gIOupS af 8 few huts euch. 5

‘ In these f*turea tnd- otners glven in ‘this papez coneidersble
di&tort*on hes been ctused by errors in Judging uges, snd slso by
dnegqualities in the proporticns of dirfierent zges whiuhaere gecured
~for ekemination et different’ ‘villegen and &1 different times. Ihe
'~1atter Bource of error tpplies eepecially to the tdult &ze group, "over
whiile ‘both have beend operatime in the group l2-17. - Spleen rates
tuken strnqxng, ox in the cuae of infants while held by the mothev.
B 5-6 ? 11 12~17, &nd over 17,
-t hi ne;t fourx, -the next
r ne*&dult nativ&a_;f '

ji} e n‘ nd parasite rates 1n a
from some of the sume villages

T number of n&tivea namely bgo
given below brid Bhown in Iigure 11. - Mése included & h1zher

-ﬂproéortion of the more m&lzrious villtges.‘

Age'sxuupa  %°"‘*"’“ ,” e *%5-5 “moli 12-17 . Over.17.
Fumber. OﬁéXAminthadS ' 175 ' l?u S '.f'“a .. 107
Funber in whieh epieen . L Tl e

ipnlpuble. 26, 20
:Percentage.in .which 8pleem . .. . 0 ol T R R
et ' palpable 1Ao8 BY.4 39.05 44.2 : 18.7
Number in which perusites . : ‘ -
i S : found 43 - .6 34 - .19 7
Percontage in whieh _ e . : _ '
pilI&Si tes Jound- o 2‘3:-4_ 32,3 37,4 Z6.5 S5

~ In the 158 eused in this group in whicn purasités were Jound Plusmodiunm
Yivox was prescnt 98 tires, Luvaranis pelurize 43, &and Plesmodium - '
‘mulerive 19, wnile 11 were doubtrul, . Double infections were noted in
13 cuzes, chiefly Yloemodium vivex with lsversnle melarize.
_— - Thin filme only were uszed. ip obteining tne puriueite reates nere glven,
= .. " apd the vmount of tlooa. f?‘mined &verutea between 015 & na sz cubie
s willimetres,
- The ailstricts of Luiuht, Bbl, Bodup, nabhant. wnd {orere showed wuckh
lower epiecn wnd :retite rates then ald the villspes on the srore nf
‘Bitnche Eay (et "‘lﬁku‘~. ing Me.tupil Islendi. Jn the cor €t on ewnlchn
~the former sre gitu.ted the l’nu rieef rnpidly rrom the bELCL tnd there
is 1it:le riyt lend.
There tnd olher ngu*es Ior tives were coilected Irul 01‘*5zeu+ Llices.
&t verious tines oi the yerr, both refore wnd witer the introduction of
snti-enopheline mecsures by the 2ublie Hewlith Depe rtument, in fuch &« Wy
thst unfortumn tely tre acture oi the sesgopnl veriution in tne retep is
- not spperent with tny certuinty. However they posvibly lend some
gurport to such riguree for Fhites && mwve been tvuiluble, 100 to the
‘writexr's gene:ul impresiion, which ie thut benign tertiun xises to neur



{t5 maximum nesr e miadle of the wel seeson, while theT of sub-

tertisn is not stisined until the end ol the wet sewgon OI et I1ly

~ in the Aary- The aifference betweel tpe wost w=nd jenct maloarious
villegee 18 much grenter thn the se.gonul vexiation in any vne

. VillﬁgEa

chinese Children. Moet 0L thoTe ig Hmbuul huve 1ived

there all their 1ives. Chintown 1lying pout plf @ mile Noxth
of tne'ﬁdministrative centre of Hebuul snd ebout oae third oL &
. miie from the 8h0I&. 89 Chinese‘cnildxen of ©11 Lped up to 14
were exsmined in Junu.Ty oL this yeuvI. oply thrce hed ptlp=Dle
spleens pnd welaerisld preelles weIe found in 3, of which all weIxe
pleemodium VivuX. Thege LIE€ gtrikingly Low figures und probably
‘ releted in purt to the sitastlon gf Chinetown, within seversl
hundred yerde of wnich, in spite or 18 low lying poeitiaon,
tnopheline breeding pluces &£1€ gCBICE. put the difference in the
~gtsnderd end mode of 1life 18 probebly regponsible for the gree.er .
pext of the ;eletive immunity of Chinese children compered with those
of nutives, mne Chinese 1in Rubsul live well und more or less. efrecti
mos quito nels &Ie comuonly useds . one ciiildren BYe seldom glven any

" quininee

the congiderstuor

A8 regerds Whites meny aigfficulties srise in
the f£igures &EIE

of statirtios of meluT el morbidity, especially when
emell snd arrivels from other stationd frequent. ,
f the Puhlio-ﬁaalth-nepartment of the Administration in
REubaul, &nd some gexman figures which h&ve been evtileple, indioute
however, &8 rggprde-the.mattér of sessontl prevulence, that
maxipe occul jp Junusry-FebIusIy end in M&y—June,.with the minimum
in SEptember-OQtdber- L8 regurde the goy-June creat ite height mey

poesibly be incrgaaed'byrthe.onset of the cooler wes¥BT disposing to

. relapBee. K .
The figures of routine die gnoetio blood tilm examinations of whites
and ssistics in this ltpore LOTY, t1though smull &nd impeired by die~-
continuities, eleo Bhow & minimum -tows rds the end of the dry seueon
end & meximuméout May, snd thut the lutter ie due to gubter tian CLEC
In the eighteen monthsa ending with June of this ye&r pulariel pureelt
were found in 62 of tnese'examinatians (ehiefly Whites ). Pleemodiur
vivex waB found 23 times, Luversnia pelerive 42, &nd gusrtzn once;
" in four ceses double infections wele noticed.  The proportion of sul
‘tertian to bvenign tertisn is of course highex than the true xetlo, &
the former cares EBIE more 1likely to comé under notice.

three coEc¢® hevVe been collected of newly srrived whites, who
could never previously h:ve been infected, gucoumbling
molaria within fouxr weeke of arriwsl .in .puul; these were disgnoBeE
microscoplicelly nd two were pening tertiun und one gubtertian. I
couplé of lesE certeinly sutnentice ted CHEES there lx.s been no gtibc
within the fizet ye&T of recidence in Rubaul vlthougp not MmOIE then
dozen smell doses of quinine nltogetner WeIe€ T KEN. mhegse extremer
of course quite coneistent with tne laws of ch&nce: g pperently the
me jority oF tnose living on the fiut 1in Keboul &re infected duxing 1
first wet sexron it not beifo.s, v1ltiough quinine 1 wers my of cOurs
snow no gigne Of it. Nemupuls 18 definitely le=t - reTious. '
- Syndry other observitiong -on nutives, other thun villogers .
-~ ‘Rebsul, mhy now be referred to. - : _ :
" The nieghbourhood of Tomt, sbout 14 miles south from Rupbuul, 18 of
some interest. moma iteelf coneiets of & plentstion ¢nd & hotel,
jetter used &£ B holidey &nd convelescent resozrt. it is voout 138
fect sbove the 8e&, the neerect pert of which is distent vbout six
miles. It is cooler end wettexr thun the couste
4 pumber of villeges in the districet, most of them & few miies to U
North snd Weel of Toms, Showed gpleen Intef ip the children &% foll

in December 1922,

Lge s_roups‘ o-2  3-6 no11 12-17 over 17

Fumber examined - 24 73 101 10 3
Rumber with pelpuble gpkden - O 0 1 1 0



" never oontein fnopheles.
‘¢o find u single inopheline larve or wdult near Toms.

" pther districts

Ctraect, &t mission etetions @

g, . -

. Jﬂ".f ) . ) o
Thege vill:gens sre &1 lower levels then Toms Hotel, down to sbout
al mileB of the geg.

600 feet: none sre within sever
{on in the lmmeditte neighbourhood

L mission etation znd & pltntet

of Tomu: &howed -

Age Groups D=2 . 3=6 . 7-11 12=17  Over 17.
‘Fumber exasmined 1 3 15 5 46
Q. J (21 2 12

Number with pelipeible spieen.
y low, #nd sre correlsted with the
scurcity of anbpheles breeding -pluces neir these villeges tnd in the

neighbouring country generally. The deep revinee, unlike those

neer Rebeul, ususzlly conteln cleer decply shzded stretns. Thege
Ar., G.i 4Hill snd the writer were uneble
A few pools

formed in tne m:rginel dreins of Government mude rosds were the

The viilege splsen rutlea &Ie Ver

:'only surfucé wter existing which seemed &t ¢1) suitable to
tnopheles punctulatus. - : _

it will be noticed that the plantetion &nd the mission showed &
luarger proportion of enlurged spleent. It hue been obeerved in

thet the spleen rutes of netives living st

n8 sre Bometimes higher then those of- the
¥hile boye.on plentstions commonly come

Yerritory under & three or two yeeIS con-

larger.proportion of the adults &nd

espeoislly ehildren heve ususlly been born in the locslity.

plentetions end missio
nelighbouring villiages,
from other parte of the .

~ .Phe reeson for this increuce of Kuluris &t some gettlements is

rger numbers in smaller &rees,

- probsbly partly sggregution of lu _ 7 :
wikilisstion's desling with the bush

" but partly-the fuct thet eome of
" ‘undoubtedly bdften tend to incresse:

the npumber of breeding places

' highly fsvoruable to inopheles punctulstus, eBpeciully perhaps the

The formstion of & White station nesr low lying

"D variety”.
depressions below the level of the

cotetal swumps or pools due to
subroil weter no doubt usu&lly lesds aooner or later to &t sny rute

ﬁ'Vpartial1dr£inage of thew, but on the other hend. & settlement a little

inisnd, or in & plece where previously only & few pools in dense
bush .end -1ittle fuvoured by inopheles punctulatus exieted, will often

" lesd: to & mérked lncreace in the numbers of theee mosquitoes.

"‘*fcle&ring'and"p&thﬂ&kins often tend to the formetion of open rain-welex

~‘for the tapping of subsoil wgter,

1ittle of which is drawn from locul boys.
In April 1922 out of 387 extmined 47.5 per cent

-pools &nd roedside puddles by interiering with petursl slopes, cong
pacting the surfsce soil, &nd reducing plent trenspiration.

Pondse
or Burfuoe wellr muy be oonstructed, one of wnioh may conteln more

"tnopheles larvee th&én could previously h&ve been found for miles

-&round. It mey be mentioned thet netives' notions of paking & water
supply sre confined to the scraplag of evuneecent Loies on the beech
or to cétehing & little water by
lesning & cut bambuo cgeinst & tree.trunk. A villsge will often be
found to hebitually cerry its weter from & distance, or 1o depend
mainly on Ereea coconuts. During & luter visit to Tome the writex,
wee £gain unvble to find any knopheles, except st the notel itself,
where sdulte were tbundsnt, snd were found to be coming from & smell
pond which hutd been dug in the open .; they wele of the "D variety".
mhis observution, beeides illustreting the rrevioue remtiks, 8hows
thet the scarcity of snopheles &n this neighbourhood, shtred by :

- meny inlend distriets in New Britsin, is due to luck of suiteble

breeding pltcee eénd not to climste ar elevation, &t &any rate &5
regarde this verlety of inopheles punctulztus.

The following ere figures for nttive lebour in Lnbaul,
hed palpeble spleeng,

and of 76 examined for pereeites 7, or 9.2 per cent., were pos itive
(Plasmodium vivax 5, Levemnis meleriue 2], The inferences wiich cen
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' BéfGly be drewn from such 2dult rates inmon-local natives are atill

& matter of some doubt to the writexr ond will nmot be diecussed here.
The epleen ¥ate in lisbsul police boys teken in July of this year by
the Public He:1lth Depertment wus less than 20 per cent.

& Pew sdditionel locelities mey be mentioned. _

The Duke of York Islsnds, & group of smsll low lying iflands 20 milea

. Age Groups. | U=% .

Eust of Rebsul, the lergest about 4 miles scxoss, &re somewhst highly
melzyious. #lguree for villegee on the méin Duke of York Islend

and the islsnd of Mioko, teken in July 1922, were ag follows.
-8~6 7-11  12-17  Over av.

sumber of $plenic exewinutions 93 78 87 16 76
:-Iumt;ex with palyible spleens 22 40 52 9 8
Percents ge with.palpwhle epleens 24r 1l - 6D 56 10
.’, Nunbex exa@inéd for vbragltes ' 33.‘ 10 v | 1 0
| Number-sﬁbwing perteites g. 5 9 1 o
Pexcént:ge showing prragites. 27, 50 53 - -

Of the csses in which perecites weré found Plesmodium vivax ogourred

- in 13, lavertnis molurise in 8, &nd -Plssmodium melurise in 4 (1 doudls
~ infection noticedi. = :

.. . Spleen xetes teken in the-Baining:distriét, towerds the
North-west end of the Guzelle peninsuls, in June 1922 a2t & numbsr of

‘villages, plentttions, and ‘missions, both on the coust mznd &t short
- dieténces inlend, are glven below. - , 3 '

Spleen 16tes 4n nutive villages,Q Béinings.

$pleen rutes in nutives

o

0-8 36 7-11 12-17 Over 17

Age Groups ,
. Number exzpmined. o 54 . 6 .14 7 143
. Number with pslpable spleens = 1- 8 - 7 6 63

at plentations and missions - Balnings.

i

Age Groups 0-2 . 36  7-11 12-17 = over 17
Yumber examined. . 3, 8 37 4l 233
Number with pdlpable gpleeng. 1 3 wE 59 116

- Kokopo, formerly Herbertshohe, &nd at cme time the cepiggl, on the

cotiet 11 miles South-sust from kebsul, e&ppeared from thetfew figures
collected in netive children 8t & mission stetion there to be less

. m2larious than Rebsul.

" differing more or less Trom the well recognised types hu.ve been

from time to time =t Rabaul_forms*of melaricl purasites

encgountered. _
Forms resemvbling the younger forws . of "Fflasmodium tenue™ have not
been rare, ond one cuie occurred showing n.re advanced Jorms of this
kind, ug wee polnted out by Dr. H..n. Cilento to whom vexrious films hes

" been sent. No fully grown &sexuul .forms or gauetocytes were seen

in this care. Thege Torms &ppesr to the writer to be vari:stiung of
Laveranis malarisne, ' ' '

" Ope film seen from the Duke of Yorkilalands s howed forms recembling

those which heve been described &g Plasmodium vivax, vsr. minuta.
The view populsrly held thtet melsria in the Territory is of

" importsnce chiefly to #¥hites {s of dourss quite & mistake. The ghle:
sufferersg are native infanta. & nutive buby -i8 & new &rrivel in the

country, snd unprotected by acgquired resistmunce to malaris, when it
fslls fstally sick, without 8igns of the more obvious diseaecs, the

' oause remsins obscure, or 1s attributed by the village to & ghost in. /



[P

PR

- the night. - Malerls {8 certeinly &n important cause of the high

. infanti{le mortality in the nstive. . Feturclly not much in the way

of infantile mortality figures vre yet svaileble in the Texx itoxy.

It 18 however of intezest to note thut the cversge s8ize of the
fsmily, &8 shown by figures collected by the precent Distriet

Officer for Kokopo, 1S Ligher in the Neighbourhood of Ivoms than in-

viiliges on the wdjecent purte of the conet, peopled by the eame tribe.
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e Rt gt 1 4

,‘1_8 L JBI' 1‘ [ ts uI'uB Jhut._l" ?}"'lﬂ L.JJIAL"'ml" sroecvoderm.

R oL Enbomplagy:fgéogniées tnat 4ivision of the Phylum Arth-
ropoda known as tna Class Hesapoda (more QOQuLafly Inaaéta?'tnough
by tno law of Hriority, 1nadm1ahable) Tae Claas'ﬂexéyoda ia
divided inuo several orders of wnioh Hemiptera. Lepidogtera, Dip-
iera, uoleoptera. ato, are rerhaps the bstter known. dur creg-
ent studiea involve the . Aedable pae Sy _

| Ordar Digtera (§£E£E¥$a"-- with two wings)

o Hembers af tniu ordur are cnaracterined'by the presence
1of only 2ne pair of winga of masotnoracic origin' the hind wings
are vestizlal, buing reduced aor. ly to a pair of sta kad knobs or -
"drum ahick' processes called gg_g;;gg ar balanoea (Ha_ggggﬁ -
vei,nba neld. 1n tne nand to bive impetus in Jumping),_unicn prob-

bly functian 1n mainuaining an equilibrium f Taey are conacant

é and are rcgarded by evolubionista aa being a .

C coBartof nonoured heirloom of 8 pair of Q;ng winga paasaaaed by a
:ffour-xingel progenitar.?- In exwant four-winged ineacts fgﬁg

‘,bees' aasys, etc. ) bnere are no, nalters. Tne mouah-parts are

‘Aadstelaaue : 343 formed Ior sucxing or plercing ‘The mata—

o asrphdsis i 'lete --‘1+§ tne Joung or. larval form is decid—f'
edly different rvam'tab adult. | | :"_' '_ - B
The ﬁih*era are ilfided ints wwo 'uborder Qzﬁnjgzngnga

. 099 u% pd:}. ! B
(ﬂrtnos - ubruight ra he - seam or suvure),_xnd 3‘9L2;~3g2ga

"h h .

-fggggga - a cirole) according to tae mannér in wnich the pupal

. gase s;lits wnen tae 1imago (uiult insect} emer*gé; of taese two
BUD-- *ders e navn to J3 anly with the former.

o  Tae members of L.ie sub- arder GrLaarrinpia 51ew eruci-
form tarvie — 1. e., a form of Lqrva wisa a3 well J;f erentlﬂ*ei

Juﬂd — JUJ t.u cuticula™ 3f tae puparium :;l;;.ln‘

lown to oack,-zo.a;lay tae Jdelivery of t.ow imajo. e manner in
anica tne lasago ie delivered -- whetaer Jribliorraaghous or Cyclo-
rrazphous -- is reflectel in tue structure of tas head of ine

imago, so that the phenonenon is one of more than transient

T The name Incecia as applied to a Claas is nistorically incorﬂeat
and ¢tymologically more lnappropriate.
* Tne gubicula of an inssct chould be dif;erentiated from tae gut-
cle of a vertebrate,tas former being a aardened fluigd, zhile the lat-
T GO §§s s of tne 09113 toemselvee in a dead and rlatvened conditdon.

ae ¢u g8 secreted by the unlerlying layer of 1li ells
J_zg;g - nau tne hypydermis as is zreguegtlyyapplied E n%ngb iaysg EE&

A Y, e



::%ranaient/ o , o _
. inbereet. | Tha.Qpb-ordér'O;thorrhupha'is again dividqd
P e 1.  1ntoridng-horned or'“tnrﬁaEQno:néd".fbrma -~ Hematocera ( nems -
| '.a'thread{ keras - norn or antenna); and . "short-norned” forms
.ABfaényderar(brgchyh - ahort; 'xeraél. -_Amon38£ 0£bnofrhapha Nemm
utbdera ge=r1ndimosquitben 1.8., Fﬁ:ily éuliéidae'(CuLex a ,nat)

Tne syatam of claseification- snowing the position wf the
Cullcldac in relabion tc otnar *amilies ma; be exprﬂased as fol-
.{\ilows. ' '
erer Qiptera )

oub-o*de“ xI. J:angxrn&pha

e FWtscem includings Families,Culicidae .
S ‘f:“Paychadidae :imuliidae bhironomidae.

gctiéhahiﬁﬂracn"cara xncluding Families rabanidae.
HMaTcH Flies) cptidae, -and. othars.{_

uection e. Aschizu
W .

. ': \
Sectlon d.

Schizo

calypuratac ard kuscoidea Calyptrnt_
as, Liue latler 1nc;udin3 Ha;ee xlias
néir:allias. e ‘

t- Paxi;ig a asquito and
Cexaainins ib wiﬁn a hand lens Y ﬁ&;eon‘s aplanatip lens x Z0 1is
mos ¢ deéirahl&3-we find it ﬁrQSunfinr tﬂe,follbwing charactersof'
the Jrder and uub-nrde;,.ar nay be fou”u.in any of the recogni°ed
smanusls of entomology:-

i., Tzo wings atiacned t> tne «80inorax;
_ ii., haiteres on netathoraz; : :
1.11., probosceis alap ed.' o fucklng.
iv, - palpi JJln,cd and pondulous; :
v, '¢u,01n5é wsually long and fre: .uently taving whorls
of lon; hairs, Lﬁrec=ﬂ¢Ly in tie male;
vi, lezs lond and slender;
vii, abdomen uru lly iong and si.nder;

i1, [Frobosels lon: and slender in sub-Lfamily bulicinae
snort and soft in sub-family Coretarinae;
11, Winge slender, veins bearinz small scales (hairs 1n
Corethrinae), and the d;st&l and hind marsins 1ringed
#ith seales.  Tnere is no :iiscal cell.™

g;seaL cell is one not reacaing direetly on to the wzing .argin
or ving-base but bounded entirely bj v»ins. ‘ :



-'~?;te"d’d or elongated in. the male

L e RS L wre
- .- . 1

E 3 The one distinctive reature whioh divtha the family culiaidao
rrom all olher flies ia'.ne #ing venation, tne ohief point of whiuh
'ris_tnat toaurds the tip of tae wing vnere are_uﬁo'ozfurcatad veins
geparatadifrom ane.anoanar by a eingle simpleuveip; aparﬁ ftrom
this tne ?uina‘érc clotasd +ith aoales..,'Tnusé bao c;arﬁcters wilr
| pezarate tne ¥idgec and Judiy uOHg Lerb ;hica are frewuently mis-
wagen for nosrultoeﬁ.

&mz.&gn&magm; R &;I_g,-mz..lx__.;_Cramim The
antennae il;ustrate,generallf: typlical sexJal dimorphism -- being
‘plumose qr;"bot:{é-bruthﬁii;ézin the mile and pilose in-tné female
It is oniy ne fémale whié& éuok§ Llsod. .fne palpd also.éfrord,
"ec%ndar‘ zexual 11MJrgnlc cuaracaers oJ GEAN3 nr ﬂhicn hne two
_ rrinclpal "roups of x:scuitoea c&h be d'sninguiahed ¥Yiz:- the
K _Agggglini and tne gg;;g;ni k Tne ;ulpi are almost invariably 6x-
baquitq@jjmg;, they are generally
alxﬁhtlj ion;ar than tno pro-

boscis -— and they snew a ,an cg ta‘ba clubbed in soma kinds

L e made - o
'esﬁecially in tng «nopneli Generd.l; in tns female uu?;czni .he

galri are short e @r most about half vne lvngth of the probvscia

'.ana romc,imus_onﬁr abouu a r xth tne length.A In all fcmale Anof .

lﬁnelini t.a y&lU’ "u‘ezsuﬂe _ ngth a8 those of fne male'

are a oul
out tac sexual Jif ference ig t.au uhey'ﬂa not ghew tendency to be

‘elubsed. The male of Aédes fSteiqmyiaJ Aepyeti (waich is a Culie-
ine} has palpi*fat@er rescqbling tbe.female of AnganLgs-ggngggggg.

Tne segments of tine abiomen and the segments or “Jbints"‘of the

lezs anj antennae are namberea from- udu wraximsl horuion 34twa-ﬂs'
‘che large-glbba s¢ ue1uent af Lk angenna -- tle ‘ap;arent flrsz geg-_
ment -- i atiacned to tho aeadcnly through tie zedium 5f a small
incanspicuius uﬂicrlying‘ségment,;and iz -aerefsore ic, in'fguii;y,
tue segond segment or Lirus;  tae ?Pkf hegment whnich is long and
cylindrical is spoken af nawadajs as Lae fire flagcil ar regment,
alzhouga tae earlicr worke (wrfitten ¢ven as reagently as 1914) re-
fer to this first flagelliar segment‘as tae Zni Joint,_and 53 Ol
A11 Diptera are regarded as possepsing a rife-sagmented tarsus {not
faur as some textbooks éayi.. The first e;dngated viaiblersagmsnt

'3f.tne-leg is tae femora, the nexi wae tibla, the next tng it Lap-



1&1,_ggggn§“ and 80 on. . The distal tarsus is usually tipped w;iﬁ
a pair of olaws (yngues). - The poutellum is_the asonicircular

_'piece of the posierior end >f tae 1689539 TaxX from whioh it is sep-

urated oy a transverse suture, Tne ainder edge of the sout.llum

- may be sroduged ints a median and two -ata’al lobes -~ waence it

h«sm hw
lf‘ ,#_

is tcraed r,ru:foea,_ ag is fou:rd in tae m members of
the group ¢uliecini: or it a8y be aimple (i.8. withou; lobes) as
ie found in_ine M Anpohelind.

>

Mgwmummumm
taxonomic groupin af- tne“ﬁémily uu;ia;gég has been,

" and still is a subject of great aiscus‘ion, sach worker naving

‘:some preforence to whzcn nzs‘fexlaw~worﬂera d5 not ‘accede. Fwere

_are many ar;uments as to tae _phylazensetic rela:xonﬂhip of various

flis.rqcuarea, but iv must be ba*na in mind tnat every =fasum 31

- palpal lengtns

:s bo a *reater or leaae*,eltentrﬂrbitrary and art—f.

ﬂd probaol; avery basia for iivision ‘nas. somc valae ‘amd

anne are absoluuely ;itnouu aojection. The early division on

'  aev:rely arltlci"ed ¥ o038 althnubn re bained by:

g‘enually éoad Euhhafiuies “tae dzvisian on acaLe atructure {Taeo-

jfbald‘s saatem) snarek 4 aimil 2 IJte alnhaugh mdwards g "It ig

Lrue’ tna 'broups 3f Myeulus fre;“enrlv'fﬂew tne rame tjpe af ornan-
entation in ail tneir memoers , 2nd 1t muci probably nave soze vale

ue ~r a basis for clascificatisn, but in very recent years the un-

gues nhave been concilered s ainor ‘ncidenta in claesification.

aAny '-~3°lzxc“ isn d;iCl ais for i,e basis the structure of the

male hjp:yygia wlthous o d;fferences in taie female, auce be,

o= -

a2t ilcast, ver, incon?cnicnt. . In recent ye rg, 1t nab be-n ssewn -

| shat-Las nehai of inpehl ion znd tac 1u_7n'af tie Sth oioa-

ar proad,  Sruacate and non-rotr ot

inal Lugment 1ﬂ tag femle, snesaeT it he slender and retractile,

bt

e, are mrre or less correlated

" wih moadificatisne in the male nyzopyzia, an! in toe ungues.

¥sr instance, in thosc mosquitoes with broad, non-retractile ab-

domina, L.i8 egus are 1aid in rFftE and fha'fewale unzues are nevear

to-shed }3dw. F.Ww. u,napsia 2f tue nyBBlBB of- Lf*zcnn Culigidae

a.her than Anoﬁhelps“ Bu1l.unto.ﬁes 1ii.pb.x.p 1) In Lne group

: 11:;q¢ t1e ablomen =Lende* and 1Fuwxly retrsabila, Wie eg.s arg



R _ - ' 7 AR
B Aa Edw&rds‘ system dupends to a graat extent on the .
Jr'*J'n:!rac;aic;i.].ct;zuw it is escential to very briefly outline the

struoture of the thorax teog mer with the grouping of the chaetae. |

In tne namqnclature of the cogstituent parts of the )
'bnorai #e nave followed the berﬁinolpayiof Snodgrass (1812). The
éaalcsoencd of.tneicnfeé pArts - QrataIrax, 3&&2&#&;&4 and zeta-
L40rAK ~- nés made it not an easy satier 50 deteraine‘theip exact
| Limi tations a:_:d'nc:mo'ogues, 'tae gonfusion being made worse by _u;e
exceasive hyper )phj T atrophy of cer ain parts._--Tne thorax

Q'fof the- moaquito 18 rouwhly wedpe-aha~ed tue base of waleh is
}'ubrongly convex represanbing tae. dorsum and the. lateral part of -
_tqe wedge. tne pleura to tqe truncated ayex fventrallj) are at-
”,acned yae taree pairs af legs.i'h@acnﬁgffthaqtpqrgc;q segments is

ou : “Qigishh;ér~ngigﬁ, the two
- .éféiﬁﬁﬁ;-i nach of
'fxdaxxxt these parts may be 2

'formed of 8 d°“33l_BCLzr1terf?”

-located'between_tﬂe ggiﬁﬁg;ng ag - a-veﬂtral-breast-ylate, and
,ncreforﬂ, gannat 30neraLLy be absarvad in a lﬂraval aspact.__ To

- the eternwm and pleural pieces, tae legs are articulated.

Y

| fhere ére_two“véry convenient latlmarks in e form of the
7-_ﬁ§i2&nlgﬁ; eacih 1s a larée black-rimmed aperturé—in taeiinter~
_ -sesmeniai,@embrapous areas, tne-ji;gg'hear tne middie of ize ang-
= irior half of tae side, tne mecond somewnt behind tae middle
' of t10 }ostarlor nalf. : - " | | _
| Tae ;}n&hgﬁgz conaists of tares plates on each side, the
5oct prominent of which isc a sausage-sqaped plate, e protersum,
or g;gﬁggxagin_;ghg; eaon of the proterza projectsmslightly be~
| yoﬁd_the sdge of the dorauﬁ,.the_edges'being‘slightly curved.
Tae second. plate or the protnbréoic episternum is roughly triang-
ular above the proximal end of the ford%oxa The third plate
--or mmmmm (proepimeron) lies behind the first two and is ‘con-
: nected-nizh both of them; it extends posteriorly to tha.first
whoracie spiracle and is toe largeatbf.the_taree.



- "i{"."f

Ghidtas of tag prothorax:-
o Tne protergum oarriea gene*nllj hair-lika chaatae. tarmnd
by daards the pronoial bristles. The proe piabernum garries
bristles -~ tiae g;oste;ng; bris sles of FEdwards ~— whioh Carist-

ophere considers important in the 5532g5;;g_ but wnich appear to
be constant thiroughout-tae Culicini. Fae groepimeran 2ears |
bristles which are regavded as belnﬂ of 1mpartunt taxonomic value;
. these onaetae in consenuence arc termed the 3;g4gim“;gl_gx;§ﬁlg§
'_.Phe avoepimeral chaetae ‘are uauallv arranged 1n a row near tae
posterior margin of the proepimeron. | | i
_’ Lodgin betwaen ‘toe proepimeron (and saparaubd tnera-
_froﬁ‘by a wall-markad ridge) and the first choracio spiracle is a

small more or leas triangular area. The éhaetae which are.found

in th1s amall area aren«ermed by mdwards tae ggi;ﬁggl;x_h:;ﬁjlgg

' ‘€ﬂ:when preaent the are irewted pasteri,rly coverin; and guarding

L the’ spiraclea

Whan the spmracular bristles are absent their '

'jffunction is often assumed by tga proupimeral cnaecae. : It is nec~

ecsary that ¢cloge obssrvation be made to ietermine whether the

.ficnaetae Prescnt”are 5p1racular ar J,roepimc:ral Or perhaos botb

T nncess1ry lactor.r"

"?,.1eiv 1ocation relatiVu to tne'rld Erev;pusly,alluded,to is the

7 The ggtgangzgg Cﬂna titutes tae largesi 21rt of the entire
thoracic mape. . 3 wrsally. tae ﬂedoJe“*um consicte of four picces,
ithe Lrescubum, ggu&gaa Mgg;g;;ym and yggg-ggggg Lum_(p0Sunatum of
fnaigracs), . ?ueabqldjcalled tie pozinoium the "métanoztm“,tnére-
by implying a.me;harécicrderivauian, but it 1o mprpnolo:ically
mero:horacic inaomuch as tné'mutanqtum lies béhind it as a distinet
bridge. o | |
The mgsgﬁ;cggﬁn {mesa leurun) ic'roughly triun;uiar, it
coOrners béiﬁ; mrrked by the firsﬁ thoracic SPiracle{ Lie wing base,
land theAbase of tae mid coxa. Tae parts-of the mesopleuron, whioﬁ
form the lateral wmlls dr the mesotnarax, are difficult Lo mmﬁ
-with certainty;. they cohp“ise taree large ylatas. viz.)a more or
less divided plate constituting the mﬁaﬁnlgigxnnm {the gesoaternum
" of Huttan.and Snipley) and one the mﬁggnlmg;gn_(ggggg;mgxgm).

The main portion of the cpisternum mcets its fellow sclerite (of



‘the opposita aide) in the uiddlo line ventrally betuaan the

, *bdaes ol the firet and second coxaa.”_ Tne 1uscpimsron (m&sepimarun\
| is a fairly largu plate loiginu behind tne main epi°ternum

- Below it is a acaeri{g lJing o9 erior to tae mid coxa and conneot-
'-ed vantréi1y with tne'neéqsternum. | | '

+

_ : caqulse a ila.inct Zroup of_
some importance siﬁuauud £lightly benird tae firass uqaracio SpiT-
~ acle and beloa tis &.rgin of the nesonotum.. |
7 _ mmgmmmemgmMatthtmymdu,NMMme
,:{of tne mesepisuernum. : Tney are apga"ently ulxajn preaent but |
variable in nunbur.- . _ _ , _
qu gjgxngnggxﬁ;_gnagk;$ are fOund 1n a vevtica_ row  __;m _

: *ffextending aarass tﬂe meseplatvrnum almoat 1n t1e same line with the

*“-wbich ia always”present. .'fhéwﬁﬁbﬁdf”:bﬁsii£ﬁfiﬁg‘ﬁhﬁhldﬁer”
”;mgggy;mﬁxal_gnaggag ia variable and appeara to be nf great phyl-

: ﬁﬂenntic importdnce,

tne cnﬁét’b of thlgvgroup may be’ absent oxr.

”For'-f~‘

few casea t

e instance 1n ‘tne genus Lugrla, tneru are ac least six lover mesg-~ -
ep*meral cnabtéé wnile in gg;gz tiere are 0 -4, bhut ;enerally one.
Pogtngial ggg etad !p 0g %~ gg,g; ar Qﬂ, Btaa) - Tae £TeB~
"ane or abeenos of cide tae on tae pottnotum nas been used.by Tleo- ‘
:1_bald 1e] separaue tie bection hagang, !; ggﬁh f“aoeynlnl of Edﬂards)

Tae Orlnnual Sabstinines are’ almost all devoid of taese chaetéh.

L — —

dkizilazs gt . == The ,Juifion of tnbse-=t exiluined

oy tae name.



“fﬂ* g“m;1y uu¢icidaa ne gonus ﬂégﬁ'

1 are/ . |
laid singly and tne olaws on tne fore and iadnd lege of the

female ars nearly always toothed. _ These differences have rofer-

'_ ence %o the general group Sulicini and do nat apply to tne Ang-~

The f:mily Culicidae was founded by uatrcilTe in 1525,
‘He did nob consider it Jb_rgpreaenting a higner group than a 1rids.
Inly the forws with an extendsd croboscis wers'kﬁown'to hiam,
Tne snort yrQbQSClddtb farma were ‘arected by tiae . ¢,alian naturalist
Hondani 1nto a diquinot Sub family, uarethrinae in tn& year 1856.
_dondani evidently uzed tn& name in. tne sen*c af a f uily namna.
' hczlner in 1864 re&ardad the uovehnrinae, ag. beirg rely 3 sub-
faailj cf tae uulluzdme - 7161 nowada;n na'd by many and upﬂcld'
 f7in tais paper.: Iﬁ_tne Jear 1885“Br uer-nrooased to include in tha
upon which chiner. fifteen years

re?iouSly hnd vetablished fhe ramily Di;i . Iq 1905 dyar sug-

oe‘ted the union of tae uix1¢ae and tne Ccrethriae -- the two groups

.:LO Aorm one ramily.“A;stinct from bne Cdllcidae.

t 13 unioubtadly cne aasﬂ that tqesﬂ vﬂfﬁ’ 5rJUu3 13

:*‘i;e;fgdh Cox eunrin;e and the Cu‘icinae are clov,ly related.

< A

R
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*"is mareover. “Vlient taal the U ire:! h*lnaa are'xucn noTe closaly B
rh‘gtci t3 the Culciidae chan thay are 19 sne.ﬁixiiae. Taus, e

Inerm of tae latser are provided sith 2 pnir of flesy snal prolegs

+y
.

* W

weture fou~d in sama of tae Cairnnomidae buf never precent
.innzny of tne xnom ldrvae ol ﬁne uurevnrinae nar wae Gulicinas.
'In bae ~lulis tag sgbdosﬁa'in Jixidae terminates a? a polnt opgos-
e Ze "root™ 3f sae Ridiul seotor [Ra); iﬁ thg atacr Lwo STOUDS

" i% i9 pralonged nearly sne nalf of its entire-ienéth seyond the
origiﬁ af Hsa, in tag Lix:dae vae posterior margin ol tae wings is.
provided with 1 irs only, in the otaer L4 groups i e iringed with
-séalgs. .ﬁqain, in the Dixidae tne =niennze are almast bare, and
:Qre gimilar. - in ne two aéxaa;' in the Culicime, »ith a eingic
—excbguion or iLvo, and In tne Corethrimre, thes- organs beé* nany
v%,rls of nairs fverticillata naira} whioh with few exoeptlona

are longer and much morernumerous in tne aals than in e femaleg.

It io, therefore, qbvious_tnat'tne wizidae arz egulflciently iistinot



jffollowing this sug:
;,sub familiea and more tnan 100 :enera, many of wﬂxch were sub—div—

(i tingt/ |
l to be maintniﬁed asfa'eepafaée family.

Tne differenge in ti. structure of the mouth-iarts in

Lne édulta ér the oiher Lwo Sroups together witn'tna differencoe in

tﬁe ford nabite of tne female, nad been'considgrﬁd by some $0 war-

rant their eeparation into distinct families; thus, Iéllowing the

iead of Randaﬁi, some consider tne siort proboscidate forms to con-

sbitute a'faﬁiiy by tnemaelves. tiae Corethridae. In Volume I of

neabald'a Aku1;gxann_9I;j¢EL_Jakan;iag_zi*&ag__gxli hs recosnises

8 aub-famllies of tne’ Cullcidas of anich tna uarethrinae aro re- .

garded a5 one, and tnzs;grouping is renainad in Vol.III published
in 1903. “In 1905 kyaell publisned a paper in which he sugzests.

‘%tne aeparation of. the coretnrinae from tne bulxcidae. raising

.tggm_po fam;;y':a_ :-— ‘tae family uuLicidaa being retained for A\ 
osqui toss ‘alone Tneobald 1n Volumn IV of hia monograph (190?)
stion; dividcd vn1s family Culicidae into 10

iuzans ety o;der genera.L Tue)bald cuaersise adopts a madification

‘13f Lutz E clas~1floa,isn in umyloying une cnaracter of tbe pres-

_f.ence or absence :f sntae on tne yoscnonum af tue .norax.__ in Vol-

e ? publisaed in 1910 ae retains taic clas;ifxcat;on, but adds

' scveral new genera, ¥illision and JL1Gre lave baﬁen uxcePt;on to

tais sysitem, holding Laat scale-structure is not of saIficient piayl

“agenetic impartance. Since tae year 1811, ”dwards 348 been re-
95 J

C‘jsulfjlng asqultoes upon funismented baces ouier Laan scale-
ciructure, and nc aas. myiified nis views from iime to time in ae-
¢ordance wiia cAr" n.,uonuu,txons. JJe " tribe Anophelini® fof .
Sdaardu,'cur*avopner;, Alcock and - 3,ners) begcomes bne'bub Immzly
Annpnelinae of ?neobaldrand JLaers; or, in Staer wordo, if we
expuhge tae sub-f2mily C:fenurinaé from thne family Julicidaa, 5o
a.tomatically raise tae "ﬁribeu'Ana;nelini and dul;éini' af Kad-
ﬁqrds to gub—f;mily rank., 'It_is more natural, however, L0 con-
sidef the family Culicidae ag oonstitusing twolsubnfamiliea, Gare-‘
thrinae and -Cullcinae, and if we disregard the Coretarinae as of nc
sathosnoric ihgartandé. tnen we can define tae sub-family Culicinae

as inclﬁding two maln tridbes, tae Culicini and tna'Anopneliﬁi.
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_ Amongst the latter tribe are found the malarial pathophores.

Sr oty

The Culicinae are arranged into four tribes, viz:-
ribe I. Mesalorhind -- Proboscie very long and finely
" tapered, the iisial half curvad-ventrally backwards. | The free
zarzin of:;ne seutcllum is indistinotly trilobed;, Abdomen with
2 dense vestiture of scaln.  Usually large metallic species.
| Tribe II. Anpgppelini -- Proboscis more or lees straight.
#alpi long'inrfemaief Scﬁtéllum simple {not trilobed). Taers 18
a ﬁendénoy vowarde the supsression of scales 2 the abdomen; if
zresent, they never form imbricating areas. |
Trive 1II. Guliednd -- Scutellun very iistinotly tri-
" 1nbed. Proboscis s;raignt. Abdpﬁén with a camptéte vestiture of
, ' ‘ . . without
scales. Potnotum in Australlan genera .4 a central ridge.
Yesonotua usua;ly_winn'loﬁgituiinal-rqws_or,cnae;ae. Head with
a well-defined median palr of cnaetaa.projedtiﬁg anter;orly over
. tioe vertéx; o | '
| Tribe IV. Sabethini -- Postnotum with a median xeel-like
‘ridge #ita or without cadetae.  The Jriental Sabethines are al-
niot ﬁll devyoid of ﬁos;notal-setaé. vertex with a paif.of[;ong,
caarathiétleS'projécting_moge'or-Lesé harizontaily'above tne ayes,
Proosoels, scutellium and ablomen as in lae Culicini.
Tae ggﬁgigngini and §Q§g§g;n;‘are not of }athoPnaric importancs
2nd need not be considered further.

are = Aomosencous goilection, and as a (ribe can

~pe eagily distinguished from the Culigini by the slongated female
Lalpi, and tac simple scubellum,  Yery often (there are only a

fey cxieeptions) tie wings are rpotted, and generally &tne adults

at.an angle o tie surfage upon which taey stand, -- 1ot as

*
ot

wish bne majorivy af‘suliciq; ﬁiuh Lne'body jarailel to e surface
surkbhnermore, tae ,rabJSGis,.héad, tnoraxrénd abdomen in tas Ano-

- zaelind are almoct in tne same siraiznt line like an awl, whereas
iin tne Culiziniy toey are not s0; the nead being partly concealed
{posteriorly) by tne anterior edze of the mesonotum, the appear-

ance of fulicini is somewhat *hump-backed®. The difference he-
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tween the two groﬁpa'efan oommﬁncesrgh_gzn for wa find a -

- gpeoial davelo;mant in the form of frill- like "floats® on the

- egg: the larva is & sypnonate and 1eref3ra iies awash, a con-

dition facilivabad withouu guscular éxertion"by the provision of

,almate hairs whicn grig the surfage-film and 80 maintain bla boqy

in 2 horizontal position. . _

It is tais tribe with alioh tne eanlﬁarién iz concerned

'on acooﬂﬁt’of the fact that, zo far as .is known, it:is the only
~one which comprises the . several siecies of pathopnoras ranpousiblt.
for the diffusion of tne numan ﬁalarias. The daecripaiona al the
fsur principal #nopnelines of Borth Auatralia and Hew Guinea are

derefore embodied 1n tnls paper. -

R Life Hlﬂtory }iﬁ;-u L Sl el
It vilt be deairabla to taka lenx_gningggxgggia&ng

¢common domestic aasquito of tue tropics and aubtropics -~ a5 8

'ﬂanveniant syacieu for dEMailed atudy, 3nd as represantative of

tie family generally , Tne e.ructure of ﬁnopheline Larvaa will ne-

e :_,=,noted m&.&n&

The mo“qaito like the silk-worm moth, bectles and very
many'o;her inﬁecns under#oes a complete qe tamorphasis in its

davelopment fram tae eﬁﬂ to tne imago.. Thua it nas a definite

.;l rval or “sgrigsler” exxstence #hizin is folliowmed by a 9upal or

a3l
‘semi-quiuscent stage before Lne appearance jf'tae-fully-flédged
insect.  Differen! cpecies > msequitoes ars more or less sel-
30&1&3_35 to the_kinds of water unel for breeding, and a careful
etudy.of tne habit:te_tageﬁher-witn.ﬁhe,oecﬁlbgical factors is
‘inlispensgble‘aa a[Juat_camurenensioh t3 tie subject at large, and
in ﬂ?SleuO -gcontrol opevatianu. faus, C,ﬁ-fﬂggiﬁgug prefers

fyal wacers lize zewage—co;lacbidns, peptic tanxs, O8B5DUOLS,

: ] segvptl shews a de-
cided ,reference for the clean waiers, 1odging only 1n ﬁ:&iﬁiﬂiﬁl

{:,'.,s-.

117 juld m-nure barrele . #nile te

uavity trecs which nold water are inoluded In the term *art-
ificial® receptacles, althoush strictly incorrect. Parhaps it
would be bet:ier Lo state that this species never brecds in water,
‘naturally loding on the ground, as in pools and swamps. .
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aljﬁ;ngnﬁ etc. breed in salt-water,

receptaaz.ea. Others like Am_xzauu mn.mzm m

7 Ovipoaiaian and the Egg atage.
Tae egis of.Q&Q“Iaﬂnih&HE are cyllndr10a1 ahick, éd;
roundei at one end, dnd siighcly taperzng to a poina'u. tiie ommyr
{ug,er end) tos individual egz madsures about 0.7 ma, long ¥ ad-
Jut 2, 16 o, in iiamﬂtar at tne thicker end fbase) On the '‘Bluk-
‘: €r end is a fringed cap Sur"oundina the n:c:opyLe.  The egga L3 g
aing 1n number 250, are arranged 1n une form of a narraw ﬁwiﬂd'
J:ooab or rafc. eacn ez bcing placed in an aprignt position andiaa—_
",ened to iis reizhbours by a vlscaus secreiion., Tae maat couns.
_shape of eggrafb is tae pointed LlLirse cvncava..uove and Qonves
‘ bclow.' Viewed from abcve the eg —raft appears to. be blue bladh
'ﬁbu* inJedaavaly afaer ua?ing been laid it.islmilky-'“

'”_Ly remaved from-aaue? and examined from une under surfacn, it 13
szlvery white. due Lo lzgnt 1ncerferance of -tae inin Iilm of air
.. owith- wnioh‘tae urfaoe is investei Iu seema 1mpoasible £ wa: La-

fﬁﬁr"ft owin ' no doubt to tae enbrapginb of air in tha Iine 2

'“3ﬁ}cerqticef rarmed oJ uidicant egga. 5_r4us,'1f the raft ba pushsd

4nder water it will bao up again none tae #euuﬁr.

w{ia} a.;g,,,,u Ades (Finlaya) n_uM dnd Ledeog
: 'L_ingxgiaignl_zig;;ga depaait whedr ezza sin,: Sy on uae RS R

face, and tae e‘*s 2y thus be founi adnering to Lnxves and minuie

.Ha:hlcles on gatur surfages, or “*rarded aan and dry dgains i ine
aides Sf vekuuls.(in ailich Lat;er onil,ian taey §ilg AM;cn, in iu -
1oe Jr_JLﬂﬂuldii only aftur a-subsequgnt oubacrsion)., ‘nophal-
zzne" dep)ait uneir cgls aegaraacly in'small.nunburs”on-aae‘aurfaoe
of t1= #3rer >f oausz, 04 aboulb tae edgcs I grasz-a0otrysted
wabercaurses; S tide €305 are curved u. 2301 wnd i1ige a-baat and lie
witl taeir long axes ,aralgel {0 tae wuter surface (no- Lerpendio-
-.ula“ly as in taose eoua anicn aru dupa ;.ad in ruft-lise mABses ),
The egg of ﬁnophelincs #1en vieweg Jorsally -8 2 a rather regular
l'ip*ical ou.line tae two ende having praotically the same eh&?ﬁn

7isecn rrom a laceral aspect it is strongly convex inferiorly and

»
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riearly plano'dorsally. ' The éggs'are kept afloat by a
psouliar hydrostatio float, a partial enValope of cacular shape on
sacn side in tae middle third and nearly seeting Jdorsally in. the
midile line. This fiat is draped over ae side in transverss ¢or-
ruréted frill~1lize, arrangement‘ “it céntaina air and neips the
boat t» float aad nain,ain an aven ‘keel, ?ne.”plaa&ed fold™. 55
well as the 5eneral unaye af Anopnellne egos is’ varioualy modifiad

“according to species. - ' B

dnder favourablaléondiﬁians af wafmtn the egz2s of C.6 fas-

‘giatus hateh in from 16 to Eﬁ‘ﬁours; ir éold weatner supefvaﬁes the

- srooess is de;ayed; The'eneLL,erAKS roﬁnd-tha,hhickesb part, and
' b3e ;e;acnéd_portion,is~ofteh‘suapehdédrby é‘bit 5f Ligament or

f;faqu_ofr.en#;rely' Pae larva slipa out ua Luad an aqaatlo lifb.‘:

RN Sgon afta* tne larva emarges it oommences to feed. Toe
"¢9 1 varies aocord1n$ to the sfeclea but in QL§;£§§Qi§§§§ it usual-

.-'-ly conaista af iucajln animal and ?eFEaabLe matcer. ‘ Soxe Species
= of ﬁusquico lurvae are- carnivorOua - eitnar devouring dead or 117—
}Qgglnq arganlsms, Edcﬂ aB carrlan.. and tne-iarvae of tnuir own epecles._‘
”';In 5'nerarg .nera aTé taree 1 rval eci ees fmoults} befors the yup-
5L stage ié rescned ~- 3 period involving aoqut‘aeven days oy even
lésr in‘ﬁummcr Icather, | -

.rne body =f Ldex wrva goncists of thirieen chihlnous seg-’

Cments, one 31 waiza consLiiuter tae aeJd, Larec latcriused tie thar-

2L, 4“1 nine tac _aganen.
T.e akfcdiaveu 3 Lne nead are 2 palr of anzennag curved -
2nd rad-lik, ciisiaed wisn sionrd, minube 2ppressed srines. - Apoul

cao-tiiirds froam tae bude on Lae inner iurface is 2 sosch ITom wnich
aricec 2 siou. clunter or suft of anirs (24 -390 in nuaber) -- called

ar sulb. Sive bristles, unvqual in length =2

' safing from the Lip of the antenna. The antennne can mave later-
ally in 2 s mi=rolary fashian, 80 as t> touch each other at their
apices; they are of greatrimpartancélin apééific idéntification.
Tae 3ntennal.tuft Zay b repreaéﬁted by merely a single bristle, or.

may nave as many as 30 plumed hairs: The saaft of the antenna may



T e eitpei simple or irregilar in thickness. A pair of zand-

B ;hlgg'is fiund at the sides of tae uUpLer 1ip; ‘below these a pﬁir of
. maxillag, and triangular‘t;&g;g;;nlgiﬁ"(-—- soe LogelR 14p” Of Mein-
ert ar lahiuy --‘ooé;essing iﬁtera¢ teetn.  I[nle plate is of value
in ietcrmininm species, bubt in tae great. na;orlty afl b#ecimena Qan-
nat be seun cigopi in b)eclmens sleared in potascium nyldroxlde; it
can, nowever. be vbserved cxcellently in ‘arval sxuviae,

_ At;ached Lo tae, mandibleq and naxillae ars cn;ainoua brunh-
oea"inis plates uhicn ¢an be projected sutwards or retracte.} into the

.ouccal cavity Tnis projection ani retraction in rapid suooession

.sive a veryi rlxinw effect on Lue ﬂsvument of uae so-called 132555
| 9;45033 - ‘aaving brush Lixe tufte of aa; rs or fii&menta..

daen a Larva 15 viewad unrouun a nandlens ,Je conSUant vibrauil&

actlon of tnese brusnes 19 seun a: casa a cuArent af aauer to ilow

.f i :o .ne ouccél}c{vity alonr altn a sup;ly of minute aquatio org-
nisus (aueh as tae s,aras Jf Alwae a,c.) and unner ;ar»iclaa.

In this manner the larva is- enabled o fbbd 'ne brusanes are of

Jse in tas re W, ian of sone a;‘sae l"“vivarauc -,rvae {likﬂ _ygrt

Aﬂu§HL145£nanﬁ .&Q&.L&.&ll&i&ﬁi

sevefaL‘ou.‘va) x*ence'.aej ﬁre Been’ Lo be . oombad or acrrated

Tne ragaclity al tauagis;eciu. ia.u“uld FthT&dh’B ¢pr_
shen = few afltngir LuTYIE ATt confinei uaduner in sma;l aje.aria,
anly a fas.survivars #iLl be ooperved i wwr a fow nours, Lae smaller
s;eciméns covariably failing vich ime o uicir L;:gc?_rapac;pus lel-
:glaw srenLures, ~ni likc_agu cod:uinn 9l ¢v.nis in fu;é:oh‘s dreaa
of "L, seven ill-iuvourcd wed lesnfleshed Kine” shicn "did eab up -
LG BEYEen W llef 7Iu iredl ani {2t kin;ﬂ,‘i;; eurvivore {izrvae} gen-
erally aé,ear none Jhw beiticr afier Laelr S8l )ngnlc LYl g siony

Latre Lug larsa i not

Jec :Lign?lLJ 1dxe Jeles (3.1
iapv.vorous, Ghe mousa-brush ic also combed; L.ue inner aairs of

alio Jbrurved Lo be

tne brushes al £
miﬁutélz combed, but generally cpeaking,-#hcn'tne mouth-brushes are
aighly chitinibad and combed or serrated, the larva must be viewed
#ith suepicion as t> its La rvivoraus',umlities. |

The varioua “haira” waich must be considered 1n studying



studyins/

e (nninly) Anopheline monui to larvae way s tabulated in
the rollowing arrangement uaing chiefly the terminology of Btanton

:(1915J

. ' - {inner
_ Clypeal hairs { anterior suter
o A . o posterior
‘Dorsal head hairs [ frontal nairs- _ -
' S : inner -
occipital hairﬂ outer

antennal nair
sub-antennal hair

o \antarior aub-1ﬁd1an 3r0up (tne ”snoulder nairs"
: ' ‘ Er or Swellensrobol)
Doraal thoraoio naira ' )

palmate nairs.

T |palmate nairs '
. Abdominal hairs ~ (lateral halrs of ‘segmente 4 to6 -
ST »lateral csmh of segmant 8 .

The thorax is broad Blivhtly compresaed dor&o-vanwrally,

"T"tne bnaracio turts corresponda roughly to Bne divisions of the thor- '

pro— masufu and mﬂta-thorax

L agie lumeé is élso of use in tle seyaration of larvae..

From tne dorsal part oi penul ima*e bodj segmﬂnt (i 8.,
tae apparant eightn abdomndnal aegment). protrudea a long or short
Atubel:nearly the tniockness of tie body iiself, nnd it iq this.tube;
:qr.érgspifatoryvsiphon" wihico toﬁdnég tne:adrfaoé-of the water when

“tne Larva'risés Lo tae surface for respiration. - ZIae brecthing

hJ»JHKLJLh_JLJLLiqlhlle 4
It is ceual to ref r tos tne mosnuito iarva ¢t aaving nine
‘U ablominal reguents, ‘Tile gpiracular ap.aratus is conviderecd ac an

outgrowth from tae terzite of tie eignta cegment, wailst t.c fo-
ca;ied'nintn-segment in taie nataaiﬁn is tae ldbula; piscs whicn
bears the sub-dorsal hairs or dorsal beard, and tne VBntrﬁl beard.
Recantly, however, ‘Cnristopﬁerﬁ {19:2) nas very ably gontested this
view by ontogtntmio sbadies on’' mrsquito larvae and the fundamental
pre- imaginal developmenth enunciated by this observer ahould form
the basia of 'all tae nmor: nalo tioat rela.ionships in Culicini and



,4‘.-"3 f'Anapheiino larvae (#_a well as in the adult structures) and _
| should be es tablishad as the nim.eua of any regular system of home-
lbgiaal terminology. By a study aof th. abdominal segmants of the

| larvs and ;neif‘ontoéanetia nintory, Cnrisuopasrs naas spnewn .aat
snilot muéh of tae apparent eighth segmen;'ia 20tually tais struc-
'turﬁ, hha grﬂater §art of tne npiraoular apparﬁbus miznt Pe assign-
“ed toa cergite of hitherto an unresognised ninth abdominal sagmant.
on tnis basis, tne tc minal segment is morpholorically the tenth
-ﬁbdominal segmant. - 4rthermnra, bne toothed atructure 1n Anophsl-
ing larvae vhich has beLn fmmiliarly known as nne "gomb" is not
‘nomologoua with tne g_m of Gul;cina lame but xith tae pecten
jgngngg on the sipbon._‘ Our vzewa as: uO we - application of one or
;”other of the tarmﬁ mast tnerefore be’ modified and as Cariscophsrs

”5igpoint3 out,‘less trou'le'is lisely to arise from calling the comb

' 5f;in._ngnhﬁiﬂﬁ tne pectan _nandzigg;zgxga J In this work tnis tarm—

uinolosy has tnerefore baan followad.1
' During respiration ay tne wacer-surfaoa. tne larva nangs

"-___'.?'.head domwardfs (in the Culicini} at _various angles ( ometimas) ghar-

”acteri tic of tlc speciea.;ﬁ Ab toe tip of tne ‘tubs is a3 spiracle in,_;

“5*9 whiah open .wo main tracheae ahicn extend uﬁrougnou the length

af the body of tne larva, sending ous branchﬁs %o all parbﬂ of the
tissue. - Inrculiciné larvae, lae ;roportipns af Lae Sipaon, and tae
relative length {ta_obnér sarts of tae body) are 2 great diagnostic
‘falue:‘ I7ie pumber, cnaracter; di_,_ib‘tzon of e tuftls of nair
- on tha'aipnon,-and alog fae dispositlon »f the pecuen ‘cpines, are of
._5reau-impo rtanee in upecific identification,- Tae tip o2f tne siphbﬁ
N is srovided ﬁiuh 5 zlape.wnich m;y'be'opened or clased at_ﬁill, and

" shich, when openél, form a s=all cup-shaped receptacle #bicn L rev-
lunta Lhe surface'filﬁ'af wmler en:crihg the air-tube. Ynoee flaps
are clqsedrwhén tae larva is about to descénd, waieh prevents the
"air'wlzhin.tne breathin;_eipnon esoaping.  20 fegaining'tne Bur-
-face, tna_la#?d~carries tae pointed tip of these flaps tnrbugh the
surface film. Altaough ths specific gravity of tae larve is great-
er'taan that of water, the phyaical propertiea of'tna so-calied suy-
,faoa film of the water, gnd'tne_method by which tne flaps 'grip'

thic film, enable tie larva to rest without effort jusi below the



) adrface. ‘ _ _
: " Owing to tne abaenoe of a agiphon in Anophellni tha 1arva
ie obliged to maintain a ncrizonbal position just beneath the sur- -
- Tage of the water in order tnat it might bring tne spiracular op—l
enings of tae brdoneal sgatem inta communication with Lhe alr,
To maintain this aorizontal-poaition, sas larva_is provided on the
dsrsum of several aof tnc ibdominal Fagmenta; with a palr of pecul-"
‘iar *glmaggAugzza shaped more or lers after tae fashion of - cabbaga
: palm or an umbrella tarnad insade out with four ribs mleaing.,-
Thege 9&1@&,9 nairs ariae'at equal distanges from tne-centre of the
back, and'eacn'“palm"%prings"from é Bnoft dhannelled ﬂ;alk; thﬂ“
'tips af nne "Laavas" grippinc the surface film. ?qug the combinad
"pull is 80 st.rono tna* tae body of thi larva lies awash with tna
.greanast:easa. and aithout any muscular exertion. To sum up. the'-
- : J”e*nairs ia al carrezatad developmant in
Tne Btructurs of the 'palmte hairs |

_75a31phanate?(Anopnelina):larvae A

. 115 of importanae in distinguishing Anapn 1ine larvae._

Lo _' On tae 1ateral portions af ‘the apparent 8th abdominal sag-'
:tfoment - Just bclow ‘the basa af tne aiphon - ia a serias 35 a few
Vj“[or muny spiny scalea. syaken of Az tqc $gdggglﬂgggh rde namber

‘size, - arrangemnnbs and snape of spines Oﬂnﬂaituvina tne lateral

‘¢omb ave of. vrea* dxa;n:stia VBldB.- For instance, in Aedes ' AT ol

' gj;ialﬁ*gg;gix vie Lateral comb ism compriaed af from & u: 12 rathsr

elonated, lmrge. si1apie, gnarp sointed splnes in n single, and more

Cel m'- nyefaegiatus iv com@rises a

or less'ssraignt,_line. In
sraup af Ju té 40 minli spinous siines distributsd in a cld~ter.
| The ,erﬂinal uegment 2f tae qbdomen is tae ninth vicible
2bi~mainal (fqe ﬁovpaalo~1cal lO:h :biominal 3cgnenb)'or anal seg-
‘ment.  Dorsally, the anal segment is covured with e caltinous
Llate, the iarg&s; truly cﬁitinised;gtruct&re in tae larva with the
'éxccption of the ucad-sclefites,' Iﬁ aany cases this sclerite is
produced ventrally éo that the whole eegmeht consists of a ring o
chitin. Pdsteéiorly are the ifracheal zillg {or 353;_gapilia§).
Taece tracneal gills (two'vantral and two ﬁoraal) are hyaline and
_ their funotion is partly branchial and partly natatory. In the

zalt-mter breedihg species, it is a very remarkable fact that the



P et .

'fiy‘ anal papillse never sscume (at least in Auatralis} any more than

a rounded or ovold form, while in the fresh water breeding species,
une anal papillaa ars clongated. Their atzaphy or devalopmant li
antirely one of adaptatii :n, dependinb on tae salinity or: fraanness

or'tne water resnectively. It recalls tne classical sxperimenis of

Schmankewitseh on tne Brine-sarimps, Astemis sdlima and A.a@ilhausend

This transformation of So-called distinct Bpuvcies' of Srustacea by a
cnange in salinity is no morc remarkable ihan tne case 2f modificats
ion of snal papillas {tracneal zilla) in mosquibo larvae by change

in the ealinity or freshnesa of water. If we maintain a natatory

funotion of these anal papillae, then the question of their reductio

 in salt- water'li ¢., water of greater density) -and their elongation

in fresh watsr. is agrely one of flonation, and it is ooviouﬂly

- UNNeces sa&Ty fpr a larva to pOEBBBB elengated papillse in saline wat-

ers. On tae dorsal edges of the sagment Juat behind the postarior
border of ‘the ;ergai plate are long nairs. while on tne ventral .

_portion a number of plumes which may be quite at the end, or fringe
" tne vénter} _this latter 15 she yentral beard. The chitinous plate

wnioa bears tne gentral beard iz azosmologised by Chrislopaers as tas

tenth sternite of tae larva.

Tne lar ral life continues in suitable veataer. for 8 or
13 13;8 at the end »f 3nicz ulﬂﬂ L6 Lﬂrva srancforms into the pupa. .
ggg pupa ic sbteated, i.e., it ariscs DY s“eiJinb tas
11535 larval skin. Tae wnole ap,earance‘ls mach iike taat of a com-
) - & condition due to tae enormous increase of the ihoracie
{or razhsr capnalc;noracicj resion. . Pae abdomen aas becoxe muoh
onsrtened and noy terminntes in a pair of oval fins or swimming '
fans; _tne abdomen is psinted after tae puatiern 2f a lobuter.

At firet tae pups -s of a ligzat hue, bubt is rep,idly caanges L0 a

darxer tint, owing to tie —ction of the ligat. If exanined in a

. 3074 lignt we may be able to Lrice inc wings, head, antennae and

lege of the future fly, tarough tae pupal cass. The respiratory
tubss no longer open at the caudal end of the body, dbut through two

trumpeﬁ-anaped pclerites on tne cephalothorax from which 1t results



:'resulta/ ,
e that tha pupa remains upright et the surfaos instead of .

'gith omphalic end downwarda." Thers is a very obvious reason for
~ the reversal of the position of the body,irasmuch as tae imago ies-
ues from the cephalothorax and requirés thc'cbrécoid'pupal case to
support iteelf shile its winbs are expanding.
_ The speoifio gravity of tae pupa being ligater tnan that
of water, the pupa is ordinarily iound in a-motionles- gondition at
- tae surfane of tne water, hut whan disturbed darting about with
- great activity._ It doea nat sink gitnout effort, &2 doos the 1arva

'\but is only cayable of deaoendinb by a violent muscular acbion,n;

mainly by sbrik;ng the abdomen witl its awimming-fans against.thc
" wyater, it moves by a_sefiea”of;jerkp;‘.'lnmediatqurthe'violunt Bus-
-ycular'activity'ceapeﬁ'“ﬁherpupa:fisee ;éshifély to the‘éurfaoa by

" ;it3 own buoyanay L noe_the pupal staae 1a a more or lesa quies-.

'5i°'taking placa and tae imaginal organa are daveloPing, the pupa ia
an assentially f=st1ng 3ﬂbanism - draaing its nourishment from that'
'lreverve 8. pply accumula ed during tac periad of growth -- i.e., ‘the ..

- larvdl atzge. _ Iﬂeecus once they rehah Lne imarinal state,or in

' fi{general terms,'onae they acqulre ainaﬂ, nevar brow, there 15 1n~

deoed no trua urOTbh 1n &n adult moﬁruito, and the narely meuhanical
dictension of the abdomen of a :orved female mosquito 19 not "growth
in a pnysialo;ical senge. | Hence it follose shal the so-called

' "Jaung' Ifly or Jounv 1987 uito, when referring Lo the wing sctages,
may be none otne“ than an adglv whica aas arise from a‘starved,larf-_
al form, or .erha;s mey relatelto 2 &istinc; ¢.ecies, Lhe adulis ar,;
which 2nly attain tae size under JSSGrvitiaﬁ. From wia. .26 been
#aid,‘it my be inférred tnat tuér;upn‘namrno.necd af-ﬁ mouth, and
inde;d,‘ic daeé not possestc one. hating, iz an impasﬁ;bility'even
S20uld an andomalour pupa develop Lie angs uf'apgeﬁiﬁe.

| It 1s‘ﬁat an &8y mattéf to diétinguish rupae of Angphalec
from those of Culex or 4edes by naked eye appeérancas It is neg-
esgary ﬁa'use a stréng hand lens and examine tiae breathing trumpéta

_ ahere 1# will be seen that in Anophelgs they have 2 square Lruncated
- end and are proporﬁiana;eiy much enofterfthanlinlgnlg;. '



In sohn species of gg;gx,théj;may be long and narroq;'ﬁh&fjbdéégh h:
.ﬁth-Ilkn opaﬁ;ng.jf IﬁAAﬁdga_Lﬁ;gggmxiad_angzn;;fthey nre hrq#d and
_triangular. N | — ' o |

In warmer weatner tne pup&l atage is from 48 hours to 3

or 4 daya. varying with tne 8peciea ag well ab with the Lemperature.

aﬁllIEXE_QI_Iaﬁaﬂ

Ag the important crisis draw* near, the pupa bacomes

atill more buoyanc till its baok rises slxgntly above tae surface
';film._ ?na oubioul& now begins to dry, and then splits longitudin.
ally between tna w0 breabhing trumpets, and gradually ‘expanding T

forme a_coraola in which restc, unsetted and securc, tna yerfoot in-

sect or imégo. : Firntly,- tae nead, antennae and tae probogcia glow-

: 1y eaerge” througn tJe vent, The érdthorak'insuantly-réLloas.ren-'

”; La:g;na,tne break*ithqe pupal skin, 50 a8 to render tas extrication

'ay endages companaaively easy.zz It raisee At

:ffﬂféélffwell”up.'witndrawnkita wings and carefully triea tnsm wnen
;_tﬁé ﬁaﬁwdité naa'extrxcated'iuself all but tae tip of the -abdomen,

| Ti;zt f;rst stratoaas Qub its forelegs, and then the hind Laga, bend-'
_;Cing them down to feclfar tae surfaoe Tila upon which it iz able to

""'-j.'l‘,',,.v:xlk as upan dry land o :r.e.xlng mnuue dim,gles upon the. .aurface _

" film -- tne only aquatic faculty which 1t retains after the com-".

mencement of arrial life, Yitn the luverage of iis flrs» two yairs
of lugs, tao tip of tae abdomen snd the aind legs are withdrawmn. -
uandin“ n the buoyant coracle of ics osm pupa2l casc it lifts it-

self w61l inso tne alr, ani aftersards flies sway on ltS me ssion of

annoyance znd death,  Iamediately after.a:tcaing, cie insects
may be secvn resting suietly upon tae wmter surface, o .2 refusing to

take flight even . wiaen 4isturbed.

e delivery of tae imagso is a risky undertaking and re-
suires only ghaznant sater -- illusirative of e "goreelignt” or ine
stinet on tane part »f tae parent in selecting asr plage for ovipos-

% ‘ ¥ ng 3] P

1uion, a clace dectined ta be tae nursery of aer progeny. During

' wcllvery the most lmportant and inde»d most indieperoable part of

the .eohaniam ias tae . ninuenance of a ve*bical poeture, ©o as not

to zget watted shich yould otnerwzse sp0il icB wings and 50 prev-
TIA -a(,\,i

? ent flignt. Its cniaf-su;port is the sayihmity of tne pupal gabe



' body perfoms the duty of a sail as wsll az & mast;

) thidh it 15 disoardin and which now servea it as & life-boat
. till its wings are sct at liverty and trimmsd for flight. The
- body of the inseat serves this little boat a6 a mast, 'wnic@ is
;raised in a manner Eimilxr to movable masts in livhters sons tructed
for passing baneath 2 bridga, with thie dererence that tze nog~-
_.quito raises ita hody in a vertical girection from tae ;irst.

" When one obeerves waat depth of water is d.raim by me prow nf tne
_miniature boat one becomss anxious for the fate of the linsle xar-
ﬁiner. particularly if a puff of wind ripplea tde surfane. for, the

least agitation of tus air will waft 1b rapidly alonb, ‘since the
. but, a.s'it

‘ f5bearﬁ a much grcater pT opor*ion to tne amalL ooat th,n the lo rgest

L fflsail does bo tug ship, it appoars in 5rea,er danger of being cap-

'”?Vﬁmoaqulto.,ifﬂ”V':"

”ﬂjseen uavered Nl»h tne bodies of mJ 4 -uDhu-ﬁﬂiOh had ,eriohed in

"fthis'way'f but for tne most pnrt all «urmin1tau favourablv for the




sralian Ounamae in 1888

Wnern Smusb monographed tine Aus

only one Anopheline ‘mosquito from this Gan»inent was known -- viz.,

Angghglgg_ﬁnﬂnljpﬂﬂ Walker, 1866 -- and se included this species

along with two other valid ongs,,&ngpng;gg_ggzagingg and _ggpgglﬁg

N =tigmaticus. Hia species Apyciyus* and ﬁmagjg;gl*‘naye_aince been. -
-  raduned ta- synonyms ‘of Auﬁnnnlipgg ralker. In 1902, Giles deaorib-
.ed nis ﬁaggnglga_gangxgzii whicn m:dern systematists regard as being

:!'-skeoleﬂ jf Anophelinas are liste& from Ausbralia.

”‘ths newly*defined”f'":“

| “then wa:may number:tue-recorde_w

merely a race of MM van der Vulp, 1884. In

1907 Theobald addad anotuer nans to;cne list

' valic
'by tne 1nclusion of Anggng;gg_ggzggg;giggg . Thus, only five e

e.-nci if we. inolude

gg;_q_m,ﬁ of rdmrda a5 a. diat.inct npeciu

kﬁhbpnelines on the mainland as. six.‘

In view of tae 1Lmss. unlimited in ergradinu of- varieties
of “&_ggngliggg we must ah least loas askance wu.on. ‘the raising of -

. the farmm of '«".dwarda £0 specific’ rank. . Agsuning, fnz‘ the
"ff‘presant with every Jaﬁtiflcation, tna gm;gjyg 15 but & grade in a

—k Lymorpnlc“ h,eOLes txere are Jnly vyo from tie- Alsurallan nain-

land ﬁnicn eould warrarc ceparate discussion ag "common“ An:pnelines,

. taese axe ._wnslﬁa_.a_enm_mﬂﬂ“ and ..ngmﬂaﬁ_bssm;_a_;u var. m-
Cerafti.
Anaphc vipes Gxuse, is decidedly rare even in the

ni. abourqood cr tae uj*c locality Qerovra (H#.5.7.) and WHGnever 8n~.
-caun;er&d, usuallygonly in slngle specimens., A, £timnideua Skuse

¢

ic almast ae rave, wiils A

Taeo. ir present to the ex-

tent thab, over 2 ¢ourse of o decade, a collector .aas only raxed in

- onc specimen in tae neighbourinood of tae type locality! If we ad-

. mit ptae very feasible aasumption'tnat new specles are arlsing daily

and that tae rarer forms are undergying extinetion -- even in the

very ahort lapse of tize since they were agtually desoribed -~ then

| “we may find a means of explaining now;freqﬁantly the'dase arises

waere type specimens are tae only "survivoers® of a :lven Yc-.eocles
' -k :

of Australian Anophelin!



..-"-,‘

“species/ .
~* ' in Mature®. It zay, therefore, be not unjustifiable to

‘regard,ﬁb_gnxﬂﬁnzgiggg as a gﬁrontic speciae.

0f tne two common «nthclines o tae muinland only one
sgeoies viz. A*_ganglgggn is of widespread distribution on the
cantiﬁent The rariby with whieh A, barbirsstris var. hgnghgxxi og-
'curs in the more soutnern placee lixe Brirbane {about 289 S. 1 titude
will become onvlous when 1t ia mvnazaned LAz’ only 8 recently 3zs
1920 were tne larvae and pupas described from theee sﬁeoimens secureA
for the first tima about Briab&ne. '

' Anopheles annulipes %alker, 1850

.

{The 'Spear dosquite” -- The "Pile Driver” of Tyndham, Western
Aungralia and the “ﬂp-ender“ of -the Nortnern Territory. j

plendur nmosy qito wi.n slate grey soaled thorax, with

ﬂ _:qumzﬂa ) : '
'1«,;g¢g1 witn shite scales in front and dark scales hehind f bwo long
" “tufts of .wnite hair project in front. - "Antennas in male dark
. brown with band of waie socales and iale hairs; in femala,
brown, with white pubcscense and basal sazments testaceous in
. .colour, first two flageller segments ~hite scaled. Froooocls
'~Leithar ‘wholly dark, or pale cn the diszal” 1alf female palpi -
‘brown, ‘siightly enorter than proboscis, with 4 «nite bands,
. e iistal onuve broad, - tne Jroximal narrower and pometimes re-
:-'duged -to a-few -soales; .male: ‘palpl clubbed, with three distal
J.-oegaents with satches of white scales. 1b9ve. ~In Zcneral tne .
Cpdalpi u&ve tnree well iufined shise bands, and ont or two 2d-
ditional f‘more prozimal) hands tae size of which is subjeci 4o
zreat varia.ion. tx\ distripution of tae palpal banding !in
:raner%l teras; .5:- £ jarraw Jark bands on a backsround of whit
comprising the distal half, ang & narrow _ale bande on a dark
' bagxzround cam.ricin: tac ,rﬂxlmcl nalf.
Iiorax covered wisa slate grey scales with Lhrze ratnur faint long-

itudinal lines.  iHalteres, brownish-yeTlow at base #izh the
siem pole and tae ¥Knob- dark.
Abloden brownish-black wiih yellow anairs and either Wiuﬂ a few

~ealee confined to tne dissal segments sr with miny scales con-
_ stituting more =T lost o vestiture, -
‘¥inzs rrofuuely £pecklzl, costa witn four well-defined bl.cik .uata'
. -ihe polnte  f bifureation of veins enclosing cells Ry and X
: tae seats of pale interrugtions.
‘Lezs ir2fusely banded witn wliernzte tlack anld Jellovi"u-vnztn sczle
- in {emora and tibiae. tarsl wita aylcal and basal pale bandse,
involvin: the articulaiions. :

An ylines oae a wide dluarlbd‘ioﬂ in A.stralia

iand it is probably, on epileaiolozical evidence, the ‘cnief natural
carrier of tae alar;al parasi.es in tie north of ‘Aurtralia. Xin-
o=hita in Formoea has 5 newn that this species is capable of trans-
mitting unier ex_erimental conditian». P um faleiporiam.

It does not sesm to cause a very great nuisance in tne Southern



it

'Southsrn/ | . _

.ifﬁk ' portion of Auatrﬁlia._but'in tne more_northern country"
plao'en {Roper River, N.T., Wyndham, W.A.)-- 1&_@:;33 sometimes ocoux
in abundance, so much 50 ﬁhat.vernacha: NameE ﬁava been conferred
on the specles by the publia. A&_gpnuliugg seems Lo oibte chiefly
tﬁough.nat exclusively at dusk. ' |

fnia masquibo:redts as ths'majdrity ni Anophiclines de, 1.9
‘at an acute angle to tné.su;faoe updn,ﬁnich it stands. -

Life History. -- Shallow, grassy paols,'tné woedy edges
of marsnes and slowly running crécksg surface wells, are tae natural
breeding places of A.anpulipes. S&lt'mﬁrsnés are_soicbimea sel-

'~ ected as brecding p;aceé for th;srsgecies, but tne condition is not
H3:y§;y;tngal, §ﬁd it seems to ve quite a recently acqu;fed*nabiﬁ..

 ;An a;rophy‘oflﬁneﬁﬁnal papillae_islqbsg?#ed aocording to s danaiiy
of tne water. Tno'larvas, have a grea predilsstion for green
i i o Seaavuabls Saey s bolsieed graon'es o Fesult of
 th§ ingéstiqﬁ pf suéhhfddd{ff:b. R . |

: Bgg.- Length from 0.7.to 1 mm, by O.16 mm. in width; of
. s black colour marked with nexagonal recticulations. - Tne ends ara

'iigurved Like a boat and from tne centre, a delidate pilk-like membran

.1¢:is¢e end drapes over on. tne sides in transverss folds »r festoons.
.h.: ‘ l;f?i§hiﬁ'5 dagﬁ ié5s§m@§§3wé§£ae?{j£hc}gggfspii;s”transV¢rse--
iiy‘néér oné—éelé-gnd L0e larva,égergéé.' JTné:numﬁer &gpoaited‘aﬁ a
‘time varies froa 30 in 8O, ?Ju‘ggga dre laid'singly and not in-
{req.ently they lie :ide oy side liie‘a flast of ganses or adnere by

their ends into stelimte groupa -- o Jurely aschanical condition a-
rizinz as 2 resuis of the wind.

Liarya.- ilead gomparatively large. Antennae covered with
gaarp, more or less appressed spines willca sre distingtly lonzer on
tine medial odze, and when secen in silhoueste, res-nting the apiecar-
 ance of a serrated edge -- owing t2 o gligiat crojection af tae’
cpines (more or losr equal in length -- altlodugh forns .CIur which
- ehnow liccimilar lsnotns; between tohe buses of tae wo Jisztal spines
- a very fine 1ifid seta arires, and 15 lengtn is aboub squal to twic
t e lengih of %ae cpines. Sub-inner anoerior glypecl nair simple
a-d zinately lusmsd, uber anb rior elypenal halr concissing of &
tuft of hair of about 10 brancaes, Lwo or wuree of which latier are
dicantomously branched. Tie .rothorax is provided with a coupls of
‘featinired hairs waich project anteriorly towards the cephalic port-
© iomn. sbdomen wita .ong, branched hairs. Thorax and abdomen with

long, branched lateral nairs. On tae dorsum of abdominal segments
¢ to 6 {zeneraily cpeaking) ani sometimes on the 7ti scyment, there
is a peir of palmste nairs. Feoten with sany simple splke~lixe :
- spines, a short one raughly. slternating with a long one. Anal pap-
illae squal a.d elongated when tas larva occurs in fresh water, but
reduced when it 1s found in salt watsr. Ventral beard provided

uolour,is-absolutu%y no gulde to sgecific distinction of either
_ o rTsnTo ot Yeset dmoan oy oae Avebraldia e



yrovided/ _ _
Pl with numerous long, branching hairs. Dorsal beard with ‘,
the usual type of "grappling masts"; consisting of a plume of 5 or
6 hairson each side. ‘ B ' _

7 The duration of the larval stage is rather variable, oo-
cuéying from 14 days to ags long as a monih and much longer in winter

The pupa is distinguisned by the broad, triangular breath-

. 1hg trumpets, and they are pale and ratner mottled. In summer

‘weatner tae pupal stage covers about 3 days.

Distribuytlon.- Australia generally, especially in the A

'{hartharn'laf;tﬁdes; Formosa.

Anogheles punctulatus Doniiz, 1901,

A species recembling and cioaelyirelated to"&;gnng&inggi

but differing in”tﬁe palpal bandingland the male hy@oyygium.

. Length.- 3.5/4 mm, L o
“Head.-~ ' ‘black with theé usual type of obsagitiate scales and with &

© o fronital tuft-of white nairs and linear soales. -Proboscis
©.- pblack:on  the proximal half and at tip; - {ne rest tawny or
© 7 white. +Palpi slender, proximal 5/6 almost entirely blaok-
- scdled, with the exceptiion of 2 very narrow bands of white
scales pitusted (approx.)at 1/2 and 2/3 the distance respect
ively from the bace; distal 1/6 is white-scaled and involve
(zenerally) slightly zore than nalf the. distal portion of
“the last segmenit. © In addition to tne definite banding, th
palpi are scmetimes mottled witn an occaeional shite scale
~on the groximal segment and belwecn the fourth and third:
", “white bands.,  Antennae wiin pale hairs, = L e

"5- gngg;.¢'brown'with frosty tomentum, witn two dark'spote'in,front

and laterally, and a darx area near the scutellum. -  Taese
dark spois are more¢ or less the effects of Lignt and shade
ang are apparent on tae denuded surface, as a gind of

Abdognen. -elowned with nairs, but tae bBypopydium cirries In addition
a few lignt scales; otherwise, 3bdominal scaling appears

" to be zup.ressed {cf. A.znnulipes) : o
Fings - nrmueh spottied black.and tawny, tae veins clathed with rather
' broad noales; costa with -4 large and 3 o7 4 small dark

" gpobs tne tarec proximal ones small, tnen z lzrge one, then
a =::all one, followed by 3 large onnes. Veln "R ® with
plack-scaled areas corresponding to tie ouser & costal
arers, but tae alddle ares is divided into 3 by 2 small

~wnize ppots. VeinR  (2nd long vein) with 3 black-
scaled areaz on "R's", and eacn branch aas four or five
small dark cpots, *R]. * pith aany very saall blaek area

The 4th at ius proximal third is chiefly Ligat-scaled, its
midile third 1ls chiefly black-rcaled, its branches .ave 2
or 3 lzrk areas on seach. Veins Cu and Anal have zany small
alternate areas of black and white scales. Tie wing-iring
Cdis lignt-cezled at tae apex and to tne level of vein.
"R ", tne remainder is dark-scaled except at tne temmin-
als of tae langitudinal veins. '
hegn - . dark brown, tae femur and tibia copiously, t.ae ist tarsal
.segment less coplously speckled with light tawny spots;
the next 3 segments (i.e.,; tarsi Z2-4) aave white bands at
their distal and {except in the hind legs) proximal ends;
these proximal and distal bands of tarsi 2-4 (in fore and
hind legs) consequently involve the articulations, and in
the forelege they show as broadish bands, The 5th tarsal
.segment is neitner banded nor speckled., . : :



-

wal;engrahell Svnaf

fner ard}‘wellengrebe??de Groof (1919),

_ 7a,found tnat experimentally, tne Dutch nqst.Indian strain of

- .*_..aomglmmm;;m ig sweplr-able to _Amgdm.LLJLm to tne

of 4% bu: bhat in 1391 specimens examinea nonB ﬁere seen to

extent-
be. natnrﬂllj infected Hejdon (1912 anl 1945} in Habaul Perritory
*”ra itiaing lOCal strzin-r'

ox'Nen Guinea,;su ceaded in experimen LLy

'"*'Qf A yunctulabus zitn. all the taree sEec#es of numan ﬂalpﬂial par-,

asites. (Plasmoddium vivax, ¥. malarise ani k ia;g F;ggg) in all
- the above investligoiions of deydon “a large aercentage” of speci-

mens of thls s ecier oeca&e Da?ﬂSlblSPd {no fijurec ziven).

nophe Lee bagblg_gﬁxig van der “ulp, 1584, var.hanero ;;1
‘gdlles, 1902.

A lnrﬂé blacv'mo rquito easily rucnwnleed bj ite densely an
1**ilj—ccaled nd enulrcly plack l,alpi

L.‘:np" - :ibOUst 7 %l

S Hacald - clothed chiefly with broad 3o,wult,ate “cales wiilcih are
tlack on tiae cxireme scciput and sides and whiteon the
neairut anseriorly. on thne vertux a few white curved

scales and a tuft of nalrs sroject forward, Palpl un-

. banded, .n;c&lJ clothed. #ith broad gutstanding black
scales which are mor or lest densely agsregated and longer
on the proximal than tie distal segments. ~ Proboscis

C ‘ gclothed entirely with black scales which are rather out-
: ; cianding on the ;roximal nalf. Antennae with blagk hairs
o gggxgxx-‘_b*ack' the dorsum i th grey bloom, with some indications
' o R £ linear markings imparted by 1rregul&r lines of soat-

_-tered golden linear (nair—like scales, Frothoracic
1lobes with a tuft of brocd usaice projeating anteriorly.
‘Scutellum fringed with pale brown setae and with a few



- soales like those on the dorsum. Pleura mottled blaok and

' h#own. Halteres ochreous, ,with black knobs.

gg g black, with tiae dorsal surfdace. of uegments 1-7 clothed with
valden ‘brosn nairs. On the venter there are true scales

- " (black and white) on segmenta 3.7.
- Fings #ith the veins tnickly clothed witn large broad black scalea
The costa nas a small patoh of crsamy-white scales at its
‘distal end -~ i,e., at tne tip of tne veln "R," and another
small pateh at a point two-ithirds the distange from its
vase - i.@., opposite ths alddle »f the stems of the fork-
¢ells. Proximal nalf df vein "R." with a few wnite scales
interspersed irregularly. Yein "d." witnh tae apex creamy~
shite; veln "R;" sometimes wita a simiiar spot near its
vase, tne dis;al part with a Burll pateh of Ligat scales.
Veln "R 4., " with a few light scales towards its distal end,
the remainder with irregularly scattered tigat scales.
Veins "M . " and Vil 5 with paiches of white scales {some-
times with only a faint mociling of "M,"}. Vein "Cu* (%th
‘ vain) irregularly clothed with patches of black and white
o scales; on "Cuf%, aand "Cu," the wnite scales form two dise’
o “~. tinet patches, n vein "An" some of -the scales are blagk,
- -\ some white, 3zaa white socales foraing two more or less wBll
: 4;:!_.r ot Fia g i .marked spots. The wing-fringe is mostly dark-scaled but
_:(L,Ql)z,.fumamﬁn“ wpere ig a.tsndeney bto show lioht-coloured f inoe—katchel
' ‘near Gthe Tips of the longitudinal veins.
e Lexg - lizat brown to sooty, clothed wostly with dark scales, uith
R 0 .'emall ‘but dlstinct apioal rings of creamy s¢ales to the
”mﬁtarsi {i < iv of hindlegs; .i and 1i f fore and mid lege) .
Titen tarsi:1ii’ and iviof: nindylega.-Tnere are in addition, .
“proximal bands of- creamy ‘scaléc, the bandlng of witich;: to-
~ getiher with the adjacent aplcal: vands. of tne adjoining seg=
menta, invalves tae artzculabione. '

o Tle Lﬁrva iu lhrge and verj dars, with very lxrge and pro-
:‘rjnaunced galmaue asirs Ju ilscerniblg Lo hnaided vicion under the

'lOeah 11Lum;n4ulan lluCldﬁnt aal;; ely);‘

Lo ;gxza}#3 Leng th 7 wn,  Head ani anal ﬂ~3ment dark and
neavily pizmented. Anuennae slizhtly cuuved, covercd aztn =any
caarply-poinsed bub siapie spines thwe nirze of «nich lat.er decreases

from bhiaba L3 AFSK. Froximl . portion of antencae sil nblj swollan.
Antonnal plame sub-dedion in peaitden, consizciing ol aboub 1E
brancaes; - Lig brancies are more ar leuc equal in length and give

S tne apoearanee 28 a ralial grouping. ASn anvenna is tipyed with
tws stout srine-lixe .rrcesses, weakxly chitinisel, also with an ex-
Csreacly delicate, Jrancagd oela of zbout I brancihes.,  Houth brushe-
gg.consisiing of molerately gaizinized rinple "azmirs®, Lanrum

- glaakd wiex mifiwie slightly rescurved ani idlstally serrated selae,
¥:andibles conziidlng of small but neavily chi:iinised tectn. Labdial
plate roughly irian ul::, tie base sbturely and symcnstrically cren--
ated; - tnere are zboul ¢ Lateral, maorc oy Lges 1rresuliar, bluntk
zectn and o .edian (opiczl) oav i -verase size. An osymmetrically

" saaped forzamen occJurs on cliusr wide 2f tie melian line 21 tng
Luodlal piabo. sae frontel "aalre ' -of toe sead exist as six well-
deiined brancaed cstae. .  Inner anterisr clyienl aalrs, long, stoub
znd Vvery alnubtely wrancaed - Lae, branensgc being few, and gardly '
more tiaan iag diansicr of tae halr. zZach of vae Juser znterior
ciy.eal neire counscint of uimple tuft of branening, tree-like hairs,
Thorax: - in addition "o tne usual chaelotaxie grouping;, tinere lc a
Cgroup of 3 long oimple nairs which arises from a moderately chitin-
“ised tubercle on tuag antero-lateral msrgins of the taorax, in the

- prothoracic region; at the base of sacn of tnese hair tufts are
t¥0 unequal spines, one marxedly chitiniced, the other {longer one)

. seakly so. Jn tie inner side of thesehair-tufts arc two minute,
branched cetae, one on each side of the median line; these com-

. prise tne anterior sub-median roup of Stanton. There ic a small
but pronounced featicred hair on eaoch side of tae mesothorax and a

- maller and lecs Lronounced one on the anterc-lateral aspect of the

protnorax. - Several very minute palmatie nairs are to be found on



on/ | '
- the thorax. The abdominal segments 1-3 have Dranohed lateral

gd3a8 rather much 1ike those of the thorax; segments 4 - 6 with

- long bifid ce-aae. ALL tnhe abdominal getae arice from distinot

chitinous tubercles, and in addition %o the ordinary ldteral
setae there aremuch smaller brancaed ones.arising near their bases,
Tae typical palma:e nair taxes tae form of ratner large and wottlied
enarply tapering "leavee? tas edges of whicit can bc obsserved to be
pinutely serrated; fraz 15 to 18 such "leavee”™ zo to make up one
of the larze -palmaie hailrs. Thnerse are large palmate "aairs” on
cegments % - 7; .inute ones {lece noicined) on seguent 2, and 8till
nore minute ones on tue thorax (4 pairs). The 4norax and 2D iominal
.almite nalrs saow 3 grajual transition potn in eize anl complexity,
wnich-a good example in the development of tae typical vsalm” from
a simple "nalr-tufi”, Tae spines of ing .ecuen take tae form of
simple undifferentiated (except for size) spikes, large roughly
alternating with saallesr ones. The nuazger is about 14 in each
zide, and aliogether tne coxmb is very sizmilar to itaat of Anonheles
annulipes. ¥Falksr, Tae anal segment ic of 2 mahogany colour and its
e.rizce is invested with numerous minute, snarp, simple spines, of
2lmost the same shape and size as those existing on tie shalts of
‘the antennae. Ventral beard arranged in about 10 paired. groups of
typically brancited nairs. = Dorsal beaxrd «.ll reprecsented, the
ngrappling hooks” consist of a plume »f © or 6 brancies on eagh
side; owimping fans {znal gapillae) cjual, moderatcly elonzeted and
ahiurnely pointed. ,

Lups: A most striking feasure of tae pups 1s the linear

‘extenaions of maottled or variegated colour-markings of the cephalo-

tnsrax due to the chitinous incrazcations of tne pupel cuticula.
Caudal fine ratner striking by reason of taeir relaiive diminutive-

‘ngss. The fans are also closely approxizated amd. do not SNOwW any

sendency to lateral sprealding.  Breathing irumpeis small, broad,
and triangular. - Tiere iz a pair sf large tree-like plumes of much

" branched prtas at the base of tae cephalolhorax. - Jn cach of the
sides nf abdaminal segments 2 o 6 is a caort, eioud, wluntly :
- sointed and strongly chitindised spur. Aach cegment nas a pair of .

|3

branched setae eaca of wilca brancaes. Irom a siaorit sialk into five

‘mare or Less ecual and rezularly disposcd "aairst. - Tacre are also

minute bifid -ani trifid "anirst. on eazgn segment.  Tue 7ih cegment

peirs 2 -air of saall plumes and pecullarly brancagd inirs on the

posserisr angles. T:ae texves of tnc caudal fin ars ayaline, each
ctiffened in tus ordinary woy by = aldrid, which latier It vsry
faintly strizted transversely and terinnien in 2 snor. chiiinised

"sgur or hristie.

-

gopney comamon in tae Northern.

ipary, =erecially in ihe slands 20 bne mrinland, and at Roper

river. T s eggles extends no o 52U 0B Irizvone
Fupuz ot Mew dulnoa, Lroaity Cstilement;  Cloger 3urmah;
Oarin "ary frvvindés a7 India;  Punjab. ' ) |
Csndlary ImooTRanger - fiophuena and Cgris,apnersrilgoz}
iodited to traznomis :léﬁma?ium folei-nidm gxycrimuﬁuully By n e

they o nabt iaclude (1006) the typicel species

{

sntiapnore, - Caristomncrs (1815) says tnal Lecause

i

of i3 cvivan hadbitc, it ie belisved nat o “play much port in the

transmiscion of malaria*®, though it oy act us a carrier in the

~cnse of forectu comps. Jamee {1902) Yo ouUCCEDL UL in exgerimental-

ly infacting and securin; de#alapmcnt ol oocyste and sporozoltes of

the m.-larial parasite in A.varbirostris. Stanton {1912) watz unable
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: unabJ.e in ei@a trials to inreot. tne Halayan st.raln or thiu

aﬁ%c*o~ w;th biae ,avahiteb of; n.faﬁcinarum.j: onurfner (1902) -
_ _llwd to xn;ect "Anagheles I« which is ed by dal&er and, Barb-
er ilqlil a8 bein; snauioly .a gg;;gggﬁiu ?alﬁer and :;‘bar

Liaie tnag chis s:ecies-car;ien 12 Livo- autumx;¢ malarla exyari-
'zcnsaiLy, out Bd;'suScagt 1ity co'infection iz rather fe.ble
".dr¢ tddt Lig ma:,alqo ETobudly plays a-subbriinate pare in tne
,gruud of .zziaria iy .o Failippine Isiands. Swﬁllen;rebel {1919)
uecared ex,uriaen»a iy & uﬂlrtﬁun t.«;:rc.nc-.n..at(,‘a of mii~5at infagtion
,oi _...agmmﬂm @ith i
| Zcnofiner ard unslﬁnnbrenel de Gr“u¢ (lQlQ) found ﬁ;ﬂg{hﬂlﬂﬁiﬂlﬂ
‘”¢n tac-bubca Baw b Iu»-eb, £i ural;y-pa:aaztiaed Wil P Yivex 1o

[* IlIQ£'(" 14 15} baalzsnsrebel.

;nree out of 575 Sy601m€no czazined, anile under laboracory con~ .

”¢;d1tions tqere ﬂas a rec-»tiv1ty to tne same s;eczee or p&ru&it& of

Lrasasaizaisn af.ﬁ;;aria,_wc a_vn a3z 4~-*u.e,ucle tlfic [“ACS}t

li¢u4030ui0dl *nd aaageaérufni )unds) praui of maxarial

.gu. ....J..J.LJ). AL l;:b 4ia -\un ul‘u......il.

Bi 5_&’ a 7;§g;115 Thaobeld, 1905.

™is Anapneline ig uold by tae very abnormal wing-venation

- eell *R * beins very cmall. Tne abdoaen ié devoid of scales but
_lhairy.q | | a B |

Len?th 5'5 il . . . .
Head — brown, it auwisroun yellowisa ziad Dimek oteagliiate xales
' tae yellowish ones being hroxd wioh oxpanded apices, the .
slack ones thain. Taere uare cmall, thin, subsianding lrreg-
ular seales, and aver tae vertex.is an expanded suft of long
wnite naroow-curved scalss, and o tuft of light yeilow setae
Tne scales an tae ~cciput are long and lanceolate and taeir
golours =reé lisasv grey, derk srey wnd black. ralpl in male
gligntly shorter saan the proboscis, bub longer than those |
oL (esmale. Taey ere frowm 470 to /7 thae lencil of the pro-
boecois in the male, while in the female tney .re .bout 243
“uhe length of the prooosecis;  tne disual segment in both
sexes Ib nlizhily swollen; scaled with decp brown socales.
Proboscle xmoderately long and thin, cleoched wiih deep brown
soales; 1labeliae very. dcuminate, and coxbre grey. - An=-
tennee plumose in male, brown wita ;alé bands below the
whorls of long verticiliate naixs; anirs decp brown. Aa-
tennae clothed with short grey p ubescenoe in both sexes.
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The two distal antennal segasnte of the male scarcely lenger than
_ fh@ preceding two or three which are slightly longer then the rest.
“Porus bars. Hairs of lst flagellar segment implanted irregulax-

ly.

dark brown, the mesoncotum with a slaty sheen and with short
dull golden incurved hairs projeoting bagkwards., There is
a median tuft of lanceolate secales, _rey in front. FPro-

- thoracio lobes well developed, clothed with ;jolden browm

hairs. . There are linear extensions of denuded areas, para-
median in position on the anterior 2/3 of the mesonotup, and
denuded lateral lines on the posterior half. Hairs darker
above tine bases of the wings. BScutellum pals yellowish-
brown; post-scutellum desp brown, and provided with long
Zolden~yellow hairs, Halteres with une pale stem much
swollen proximally, constricted distally; the knob dark,

. Abdomen black; without scales but with golden-yellow hairec, nume
“eroux all over segment 1. In the male the hairs on the dis-

tal segments are slightly more pronounced than in the femals
: basiandropodites (side-pieces Edwards)

- ‘short and stout, less than twice as long as their width at

the base, basal mexbrane large and apparently striated;
from the outer basal corner of e:ch side-piece arises a
stout curved finger-like process, which is more than half
as long as the side-piece, finely pubesgent towards 1ts
base, otherwise bare, its apical half strongly chitinised,
tip blunt and slightly lobed. Apert from theso Lprocenses
tnere are no spines on-the basiandropodites, Eplandropod-
ites {claspers Edwards) rather long, nearly cylindrical,

- ‘with a post-median lump on the outer side, terminal claw

short .and broad. :Ninth tergite a narfow, transverse oval,

- posterior mnrgin simple. ‘Anal segment membranous, elongale-
.. -gonical, '2/3 as long ag the side-pieces. - Fhallosome

. {aedoeague Edwards} a long, slender, cylindrical tube, with
" a_ single palr of reflexed leaflets at iits tip, the lsaflets

a little over a quarter as long as the tube. Tnere is only
one spermatheca, spherical in shape, with a chitinous duct

© .tne. Length of which latter is about 2¢3 the dlameter of the

o perm;theoa, -

witn spatulaie scales of a Bombre brown hue. Wing-zembrane.

with well-defined misrotrichia. Cell "R " very small,in

. -the female, 1/10 the length of the wing and 1/% the length
 of its peiiole. ° In the male this cell is snorter than ia-

temale; 1/13 tae length of the wing, 2nd its petiole is
longer, from 4 to 5 times tnat of its cell. Cell "M ®
well developed about 2% times e length of cell "R * in
the male, and about twice its widbh; it is about 1/5 the

‘length of the wing. = Petiole of cell "¥ * in the male

"glizhtly longer than or about equal %o tne csll. in - the

female cell "M * is about 4 iae length of tae wing, and 1S
petiole in between 2/7 and 3/% (average ca.3/7 or more near-

1y 2/3) l:ingth of its cell. Pe.iole of cell " " imxihg

ZREALRAMCBEXZBIULXBSRAL XL A bAe ek e xxEn

sakaaxixgRskyxkan _
" shexfemaexarkixxk curved about iis centre. Veln

*R " curved, continued to the base of t.ae wing as a dis-

‘tinot peeudo-vein. - Vedn *Cu* with ize upper branch dis-

tinotly waved after i.s junction with c-oss-vein ".a-cu
(anterior basal crosc-vein). Vein “An" almoct straight un-
til its apex, where it.curves abruptly; a distinc: pseude-
vein between vedns "Cu” and "An". Wing of male nmaller
than that of female., .

long and thin, yellowish-brown, without axrkings; tne COXAE
and inferior surface of the fcmora pale ochreous, covered
#ith small socales., In the femals the tips of the tibae are
elightly swollen. Ungues equal and simple in both sexgs.

. Brug and de Rook stace‘tnat the léngth of the distal and

- tae p:nultimate antennal segments of the male is about 1F times tha

. .0f the

1l1th flsgellar segment. The length of the distal segment in

t.e female is 1§ times that the penultimate; flagellar segments
i xii about equal in length. . . o :
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Theohgld in 1905 founded this species on three males. On acaount
RS 4 its apomalous'cnaracteristios Theobald was nesitant about plac-
‘ing this genus (with i{ts single species) in tne Anophelini-- the

" apparently natural taxomonic position. Taers is s0 far as i

xn wn, no Culicine or Aedine or Megafhinine in wnion the abdomen

_ ie nude and the scutellum simple. Brug’and’de Rébk are of éginion
tnat‘in Plonierbivak [(New Gginea) at least, B.zracilie could not

be regardgd-as of any pathopinoric importance.

Life Historv:- Its breeding places were located by Brug
and de Rook in tihe virgin foreét which encompassed the principal
encaﬁpmént (Pionierbiﬁak) of ‘the French Scienﬁific zxpadition to
 New Guineé. ?ne breeding plaaes comprise very peaty bégs. Tﬁe
, larvqeibeihg only slightly active and not vé:y timid, are easily
#apsgred.' Altnough tae digtanoe from the bilvouac to the forest
i ﬁas_bhly_s;ight,_apecimens of Q‘;g:agilig were'nqve£ rdundzinfest-
ing the tﬁatched cottagea?of.thelencampméﬁt. -On ths contrary,

‘ gmmmﬁnmﬁ ?éi'.mm Smlie_ngrebe_i #ms. abundant
o in the encampment. ' o
| : asyphonate as in other Anophelines. Antennal

. tuft plumosc and median in position. - Inner anterior clypeal

- nalrs cimple ani closely approximated to the zedian line. duter
‘anteriosr clypeal hairs plumose, as long as tne inner anterior = -
clypeals, and arisin; in the same transverse line. Pogterior ¢ly~- -
peal hairs small and bifurcated and placed behind tae outer ant-
erior clypeal aairs. Frontal h2irs six in nusber, plumose.

aere are 4 occipital hairs, all bifurcated and of tac one size;
inner pair mors posierially situatel tnan the oussr palir; tLaese
are arranged aling tae line of a semicircle wita iic concavity
lirected anteziarly. Tae anterisr submedian thoracic pairs form
2 groups of 3 hairs; a small external simple pair, a median plum~
ose, waich ir t.e largest, anl an internal plumose one. Ihare are
s cadrs of palmete nalrs on tue tnorax; tae first aoblominal seg-
ament is without jalmate hairs; segments ii -vii, each with one
padr. Tae "leaflets” of tie yzlmate bairs are narroy, lanceoglate
and simple -- i.e., without serrations.  Tae spines of ine pecten
alsernate irresularly; one or two snort iteeth are piaced betlween
two long teeth. In this alternation there are individual differ-
gnces. Tie spines are cimple and d5 nat saew a wasal fringe af
denticules. Anzl pazillie w.ll developed. '

1] Dighri i - Territofy of NBew Suinea:=-

‘Nuina ‘Biro, 1900); Pionierbvivak, Mamberano River (Brug and de

Rosk, 1922).
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