The intermediary hosts of malaria in the Netherlands Indies / by Frank H.
Taylor.

Contributors
Taylor, Frank H. 1886-1945.

Publication/Creation

Glebe : Printed by Australasian Medical Publishing Company limited, 1943.
Persistent URL

https://wellcomecollection.org/works/hx4rq5tf

License and attribution

Conditions of use: it is possible this item is protected by copyright and/or
related rights. You are free to use this item in any way that is permitted by
the copyright and related rights legislation that applies to your use. For other
uses you need to obtain permission from the rights-holder(s).

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org










Med
K28783

COMMONWEALTH OF AUSTRALIA

Department of Health

SERVICE PUBLICATION (SCHOOL OF PUBLIC
HEALTH AND TROPICAL MEDICINE)

NUMBER 5

THE INTERMEDIARY HOSTS OF MALARIA
IN THE NETHERLANDS INDIES

By
FRANK H. TAYLOR, F.R.E.S., F.Z.S.

Issued by

THE SCHOOL OF PUBLIC HEALTH AND TROPICAL MEDICINE
(UNIVERSITY OF SYDNEY)
COMMONWEALTH DEPARTMENT OF HEALTH

UNDER THE AUTHORITY OF
THE MINISTER FOR HEALTH

Printed by

AUSTRALASIAN MEDICcAL PuBLisHING CoMPANY LIMITED
Seamer Street, Glebe, New South Walea

Issued 24th December, 1943,






FOREWORD.

QUITE apart from war-time conditions which have abruptly
abolished international boundaries, peace-time relationships
between such close neighbours as Australia and the Netherlands
Indies compel a close study of the disease-bearing agents in
ailjacent countries.

While traffic between the islands adjacent to Australia
atd the Commonwealth itself was slow and intermittent, these
matters had not so great an importance as they now have when
traffic is speedy and almost continuous.

Mr. Taylor has assembled all available information relating
to the * Intermediary Hosts of Malaria in the Netherlands
Indies ", and this compilation should prove of very great value
to all those whose interests and duties require a knowledge of
these important facts.

J. H. L. CuMPSTON,
Director-General of Health.
Canberra, A.C.T.
153th October, 1943,






PREFACE.

THE information eontained in the following pages has been
gathered from the following sourees: Christophers, Gater,
Swellengrebel and Rodenwaldt, and Taylor.

Gater's work, a classic, on the larve and imagines of the
genus Anopheles as represented in Malaya, has long been out of
print. 1 have not hesitated to make use of his deseriptions and
illustrations, IHis deseriptions are brief, but contain all that is
required for the aceurate determination of a species,

Christophers’ descriptions of the two varieties of Anopheles
hyreanus Pallas have been substituted for Gater's deseriptions of
this variable species,

The use of already published deseriptions and illustrations
has saved the time and trouble that it would have taken in
drawing up descriptions from the actual specimens.  Due
acknowledgment is gratefully made to the various anthors.

I have ineluded some species where the evidence as to their
cfficieney as intermediary hosts i3 perhaps not clear-cut.

There are three Anophelines in the Netherlands East Indies
which are extremely efficient intermediary hosts of malaria
wherever they are found : A, maculaius Theobald, A, mininmus
Theobald, and A. ludlowi var., sundatiens Rodenwaldt. Of the
remainder two, A. barbirostris v. d. Wulp and A. banerofii
Giles (the latter found in Netherlands New Guinea, while the
former extends to India), must not be overlooked as potentially
mportant  species. A, barbivostris has been proved to be
important both in the Netherlands East Indies and in Malaya
a8 being capable of originating epidemies of malaria, while
A. banerafti has been found to be heavily infected in nature,

My thanks are extended to Dr. A, B, Walkom, Director,
The Aunstralian Museum, for the use of the block of the wing of
A. banerofti. 1 desire to tender sincere thanks to Colonel
Howard F. Smith, United States Army, for valuable suggestions
and material assistance. T also wish to extend my thanks to
Mrs. Garrard, Dr. van Leent and Mr. Perndt for assistance
cheerfully given.

Control measures and other cognate matters have not been
touched upon as they are to be found in Serviee Publication
(School of Publiec Health and Tropical Medicine) No. 4, Mosquito
Intermediary Hosts of Disease in Australia and New Guinea.

Frank H. TAYLOR,
22nd September, 1943,



INDEX TO SPECIES AND VARIETIES.
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Names printed in bold type are species recovded from the Netherlands
Indies. Those in roman type do not belong to the ares under consideration,
Synonyms are in italics.
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KEY TO SPECIES.
Kevs of the adult females and fourth instar larve of the
Anophelines of the Malayan Region, as defined below, and of
the Australian Region have been taken in toto from Russell,
Rozeboom and Stone (1943) and are here duly acknowledged.
All systematists will see the wisdom of taking in the whole of
the Mal&van Region, since several species from Malaya are to
be found in the Netherlands Indies and extend into the Australian
Region, e.g. A. barbirostris, A. subpictus, ete.

MALAYAN REGION, INCLUDING SIAM, FRENCH INDO-CHINA,
MALAYA, SUMATRA, JAVA AND BORNEOD.

The keys are based on those published by Gater (1934, 1935). Informa-
tion eoncerning species from regions near Malava was obtained from Borel
(1930), Swellengrebel and Rodenwaldt {1932), Christophers (1933) and Cansey
(1937). Species from the neighbouring areas not included in Gater's keys
have been inzerted, A, badideys, described from a single male, is not ineladed
in thiz key to females, and baperafti harbiventriz is not sufficiently described
to inelude,

Key to Adult Females,
1. Wing not spotted
Wing spotted :
Wing brown, dark e " o " e ais .
Wing vellow, light = i s .. A, vagus (in part)
(==immocudatis)
3. Palpus about three-fourths as long as labium ; vertical seales broad ;
about 5 mm. in length ; wing 40 to 5-0 mm, in length ; large
species - A, brevipalpis
Palpus as lml;,., |1..- 1E||!JII.II::I'I.. 191!1:&1 A ulu-u xm:,r narrow ;  about
3.5 mm. in length; wing 2:5 to 3-5 mm. in length ; =mall
species i o = i oo A, witkeni aitkeni
A aitkeni bengolensis
A, withens polmatus
A, insuloflormm
4. Wing with less than four dark areas involving both costa and vein 1 5
Wing with at least four dark areas nnnhum bhoth costa and vein 1 20

1o
- D

5. Femur of hind leg with a prominent tuft of scales distally . i fi
Hind leg without =uch tuft of seales on femuor, althougsh r:mnﬂlirm'r:

rough apically 2= 8

6. Hind fermur with tuft of scales hl!mk haunlh,- ulul wl'ur-:: .ﬂ,].jlq’ ulh T

Hind femur with tuft of scales black ; with a broad pale basal band

A, awellinglonunns

. Abdominal segment 8 with conspicuous  vellow  seales ; 'I'H-].I"IIH

unbanded or with a few light scales between segment= 3 and 4 ;
thorax with mesonotum sealed only on anterior portion A, asialious

Abdominal segment 8 without yellow scales ; palpus with pale bands ;
thorax with mesonotum completely scaled A annandaled annandaled

8. Wing with costa on basal third entirely dark or with only scattered
pale scales .. e )

Wing with a broad pale mh:-l rupt inn on ]Hliﬂ.] T]ulri 1:f1 st

A. r;n,ru-s sumatrana

9. Hind fernur without a broad pale band it : : Fepan i L
Hind femur with a broad pale band .. A, !'mri'rma-,u CAREFOTE N ETS
1. Palpus with distinet pale bands or markings n
Palpus without distinet pale bands or markings nlthuwrh soonetinmes
with a few pale scattered scales .. . 15
11. Abdominal segment 7 ventrally with a tufi nl" -<-:|_-|.|{-h-.,' «© I."..-'F'ﬂ-ﬂl'-. w |_th
lateral scale tufts .. : LB
Abdominal segment 7 and :-I_vlwu.-e withmlt l.uﬁa: nE H'II.I("H ;
12. Hind tarsal segments 4 and 5 not both completely white .. . 13

Hind tarsal segments 4 and 5 l“l'H]’jIl"TE"l'l. white
. hyreanus wigerrimis H‘nlln rir‘ﬂ-',rrnj'm-'c:l

7



3.

14.

1.

14.

Hind tarsal zegment 4 only pale apically ; wing with subeostal
pale spot equally involving vein 1 A, hyrconus sinensis
Hind tarsal segment 4 pale both basally and apically : subeostal
pale spot only partially or .not invelving vein 1 : :
A. th:umm my-r:r.-‘m.lu'f
Hind tarsal segment 5 completely white ; any pale seales on palpus

restricted to narrow areas .. 16
Hind tar=al segment 5 not {ulnpluleb,. w hlm- pnjpu;-: wu,h pnle-

acales forming broad pale hands o . A, separatus

A, henderi

Hind tarsal segment 5 completely white o ) .. ] i |

Hind tarsal segment 3 not completely white ok ST

Hind tarsal segments 3 and 4 each at least half wlut:- L F
. afliotoeniotis
Hined tarsal segments & and 4 each only tipped with w'him at basoe

and X A, montanns

. Abdominal wegment 7 with a tuft of scales umtmll:,r wing with
basal thivd of costa with some scattered |mln scales e AL
Abdominal segment 7 and eosta not so ; i A1)

Wing with amall pale fringe apot at apex of vein i, sometimos one at
2.1 : abclomen u-ntmlh with some pale seales

A. barbirostris barbirostris

Wing with a large pale fringe spot which extends from apex of

vein 2.2 or vein 3 to apex of vein 4.1; abdomen ventrally
without pale scales .. F A. barbimbrosis
Hind tarsal segments without ;mle mar!nng‘s A. brezod
Hind taraal segments with minute, apical, pale mar Iunga A, wnilrosus
A. novembrosis
A, atmeilissinmins

20, Hind tarszal segment 5 partially or entirely white, some other tarsal
segments white or with conspicuons pale bands i 21

Hind tarzal segment 5 entirely or mainly darck, other tarzal s-sE-p:mt-nla
dark or with only rather narrow pale bands .. i FR [
2]. Legs with speckled femora and tibiwe . . e i HE i | e
Legs with femora and tibiae not speckled . o e S |
22, Hind tarsal zsegments 4 and 5 entirely white £ 23

Hind tarsal segment 4 only pm*tm.ll;, white, segment & pmtm]h or
entirely white a1

23. Hind tarsal segment 2 par tm]ly w hlh’" 4Lj.gl1ll"ll1 h-nm[:lﬂph “Ium 3
palpus with three pale bands, the apical one broad i 24

Hind tarsal segment 3 dark at base ; palpus with four narrow
pale bancds .. A, watzondd

24. Palpus with a single broad &]H:‘:HI pale ‘band, w_u:nmut:-c 2 and 3 not
speckled e )

Palpus with two brosl ﬂ.pu_ |_=|E ].'.I“.ll" !Jumlh of more or Irw.:l Ull.lﬂ.l '.udﬂl

these separated by a navvower dark band, segments 2 and ¥

distinetly speckled .. A A. kp!'fﬂduhm

25, Dorsum of last two abdominal ‘l-l“'llll‘ﬂl"'{ ot Il-l'ii. with golden hairs

and seales ;  inmer one fourth and outer onc-third of costa
chiefly pale .. . A, jamesi

Dorsum of last two ulr:hunuml Hr-i.,nunh-. :mt aip 3 inner one-fourth
and outer one-thind of costa chiefly dark o A, ramsayi

26. Hind tarvsal segments 4 aad 5 white, AR of segment 3 sometimes
white ; palpus with throe pale bands .. 27

Hind tarsal =egment 4 with black band ; palpus with f'-.:ur ;mh‘- Lm.mlq
A. karwari

27 Vein 5 with stem and lower branch sty |:uh-, without any dark

$|.'-t:ri at origin of 5.1 o o .. 28
Vein 5 with stam and lower humf h lmmtl\r ria! k., or at least with
dark area at origin of 5.1 . . i A. annwlaris

24. Hind tarsal -l.-l?gl'er!]IR 3. 4 and & w]nh—- r-'.\muel,mmh- segment 2 white

apically ; palpus with pale apical band not more than half as

wide as dark preapical band B ik
Hind tarzal segment 3 only Ilu]f white ; imlpuﬂ with ]'H'III:" Iumd Imore

than half as wide as= I’I]"l'!hl}lt al dark band, involving half or more

of sepment 4 £ A. schitffneri
Abdomen with %ﬂ.'rtmmi ?-»I.Fl.ll.lﬁ v{ntlu!h uu I'IIUHTa segments,  and

dorsally on segments 5 and 6; H'I‘.!-nmph:'l.lm with defined

clusters of pale scales ; hind tarsa! segment 1 with or witho ut

an apical pale area .. ek o i i PR i 30



Abdomen with few or ne pale scales except apically on venter and
dorsum ; sternopleura without defined elusters of pale scales ;
hind tarsal segment 1 usually with an apical area of pale scales. .

A, philippinensis

30. Abdomen laterally with prominent tufts of dark scales which are
vigible fromeabove on segments 2 to 7; palpus with scattered
pﬂ.lﬂ aeales £1 dark areas of segments 3 and 4 ; hind tarsal
sement | with a pale apical =pot i -I errafudis

(= philippinensis 7)
Abdomen without prominent lateral tufts of dark seales visible
from abowve: palpus without scattered pale seales on dark
areas of segments 3 and 4 ; hind tarzal ﬂ&,l.{lll.r.‘ll.t 1 never with
an apical pale arvea .. A. polliclus
1. Abdomen without o ulmpl: oS v l"IILIH.!. tult-: ui ETe u.luh L*u't pt perhaps .
on segments 5 to 7 where thoy are not pmmulent . a2
Abdomen with conspicuons tufts of dark scales unlmll} on ﬂa-p:nwni:-s
2 to 7, which are wvisible from the side e vo A Rocki
32, Vein 6 with more than three dark spots i e T
Vein 6 with two or three dark spots A. maculatus maculatus

33. Hind leg with a broad white spot involving both sides of the tibio-

tarsal joint .. A .o 34
Hind leg without such a "broad white z-l.p{:rL A, tessellatus (i part)

34. Falpus and proboscizs of nearly same length
A. leuwcosphyrus Ieumpﬁy: W [Jn pu.rt]
Palpus much shorter than proboscis A, J'Hwa#-pm;nm Fapeker: (1n 'p.u.rt.j
35. Front tarsal segments with broad pale bands at joints .. L
Front tarsal segments with narrow or no palu bands at jmnts -
3. Fermnorn and tibim speckled 4 : = - ks ST
Femors and tibie not speckled o s ok e T |
37, Ve 6 with two or three dark spots w e i .. 38
Vein 6 with more than three dark spots .. 4

38, Wing [ringe with nine to ten larger light rspul;-: not -:-nl} at hp of the

vein, but also betwesn veins 5.1 and 5.2, and botween 5.2 and 6
A. parangensis

Wing fringe with seven to eight smaller light spots, at the tips of
the vein and at most alse between vein 5.2 and 6 .. i

A0, Wing with two dark spots on vein 1 below median dark arvea on

costa, and fringe without pale spot between vein 6§ and vein 5.2
A, sundaicis
Wing with three dark spots on vein 1 below median dark area on
costa, and fringe with pale spot between vein 6 and vein 5.2
A. hullowic
40. Hind leg with a broad white area at the tibio-tarsal joint .. 41
Hind leg without a broad white arvea at the tibio-tarsal joint . .
A. Iwml‘!ﬂnm {m p»m‘f:l

4]. Palpus and probozcizs of about same length .

A, l'eumapﬁajriw l'&emmrpi.l__;ﬂm (in [mrt]
Palpus much shorter than proboseis | .
A, meqmymm hackeri (:in pa.l"t]

42. Palpus with width of apical pale band not exeeeding twice the width
of preapical dark band ; eosta between humeral cross vein and
base of wing dark, or with pale spots .. 43

Palpus with width of apical pale band three or more times width
of preapical dark band ;: costa between humeral vein and base
af wing entively darlk A : AL wagus (in part)
43. Palpus with apieal pale band as wide as pn n.puu.l dark band ; wing

44,

with costa at base (between humeral cross vein and huqe ol
wing) spotted black and white, wing base pale . subpictus subpictus
Palpus with apical pale band about twice az wide as preapical dack
band ; wing with costa at buse {Iu—st-wm.’n humeral eross vein and
base of wing) dark, extreme base of wing |nne1th dark .
2 xuhmn‘.w; mr;-ll'nqmsw
Palpuz with three pale bands; wein 4 of wing “Ll-l'l distinct pale
©  areas before fork, and with fringe spots at least at apex of
oither vein 4.2 or 6.1 o oo e o 5 I 1
Palpus with four pale bands ; vein 4 of wing dark to fork, exeept for
a few pale seales opposite origin of vein 3 ; without fringe spots
exeept at apex of vein 1 .. A. aurirosiris

a. Palpus with n,plr'nl and subapical pﬂ.ll' immh as \*.lrtg- a4 or wider

than intervening dark band i 2 o i P



Palpus with =subapical pale band much narrower than preupj:.-ul

dark band .. o 4B

46. Wing usually without ]'ua.Jc: l'nnge spm at upex of vein 6 labium
entirely dark or apical hall appearing pale in certain |:|Hlat5 B

Wing with pale fringe spot at apex of vein 6 ; labium pale on apical
half .. A. aeonitus

47. Wing with costa Pntu'f-h dark on basal llm-(i labium pale on apical
half . .. oAl varies

Wing with costa on basal third marked h!. i pnlc mtermpn:m which
may be very small 3 labiom unifor mh dark, or sometimes with
amiall pale ventral area = A. mininius

48. Wing with pale fringe spots at apex nf' u!il veins -E":prt vein 6 ;
vein 1 pale at base up to basal dark area ; anterior promontory
with some erect pale scales it A. fluviatilis

Wing with pale fringe spots only ot apex of veins 4. | or 5.1 or both :
vein 1 with dark spot opposite humeral white spot ; anterior
promontory without, or with very few erect pale scales

A. eculicifacies

Key to Fourth Instar Laree,

The larvee of A. bancrofts boarbiventris, balkefeys, aned errabundes hoave
not been described ; that of alengensis, deseribed from larvee only, has nog
been included beeause of lack of information.

1. Inner clypeal hair= approximated, the distance between their bases
ot more {uziuﬂlly much less) than the distance between the
hases of the inner and outer ::I'n.'pea.] hairs on one side ; antennal
hair usually branched® : ; S o e i

Inner clypeal hairs placed far npml "the distance between their

bases twice or more the distance between the bases of the inner

| 2=

and outer ¢lypeal hairs on one side : antennal hair simple e 2
2. Frontal hairz well developed : subantennal hair with numerous
branches ; antennal hair hnmrhﬁl L 3

Frontal hairs poorly developed ; subantmmul hair ﬂ:rmple or mth
only a few branches distally ;: antennal hair simple or branched 5

3. Some abdominal palmate hairs well developed, with leaflets. 4

Abdominal palmate hairs without leafletz, the latter I‘E"]'Ilﬂ-‘ﬂ"'nl{"fl
by filamenious branches .. i
4. Abdominal palmate hairs with leaflets t;-n at ]oa.m wgnmnta ']. g0 7. A2

Abdominal palmate hairs with leaflets only on segments 4 and |

or 4 to G o S e muumimw

5. Thorax and abdomen eclothed with innumerable minute spines ;
subantennal hair branched distally A. annandaler annandales

Thorax and abdomen not clothed with such :api'rms: subantennal
hair simple .. A. asialicis

. Outer 'EI'I.' peal hair with Imt T than t\'l-l.II!"l.- T.llrm! branches, not
f-c:urmm;[ a tuft T

Outer clypeal hair with numcrmm hrmw!w-s f'm mlﬂ::l: a hrnnm It]w
tuft with thirty-seven or more thick branches.. A, similissimus

7. Inner clypeal hair simple or divided into several ﬁm‘a branches at
extreme tip .. #

Inner elypeal hair with numerous short side hairs on the distal half,
appearing like test-tube brush .. A, wnibrosus (in part)

8. Posterior clypeal hairs simiple or divided inte two to four branches
at the base .. o

Posterior clypeal hair with a distinet stem l'.-ﬂ.]l\lflﬂ four to seven
branches b, 2 A. brew rpfdprf
9. Lateral hair on uh[lummal &eg'mr_-ntd- vni.h not more than 5 branches. Lk

Lateral hair on abdominal segment 4 with seven to ten branches,

A. baezai
10). Posterior clypeal hairs simple .. . o F |

Posterior clypeal haivs with two to four branches mmmg from near
the bhase o ; A. umbrosus {in part)

11. Outer clypeal hair 1.1.|t]'| HIX ‘tn e hIHIIl]'Il"r- : antennal hair with
soven to thirteen branches : outer occipital hair with two or
three branches i wo . hunderi

Outer clypeal hairs with eleven to sixteen branches ; antennal hair
“lﬁl saventeen to thirty-six branches ;| ooter ur_'vr_tptt-u] haar
with five or six branches .. e i iy A, separalus

* In auriroetris the clypeal hairs are all close together, but it is keéyed out in the second
part of this ecuplet, because of the minute, simple, antennal hair,
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12.

13,

18.

14.

21.

28.

29.

30,

Anterior tergal plates very large, oceupving neavly hall or more
of the dorsum of each segment .. i A, aitkeni palmatius
Anterior tergal plates small exeept on segment 8 .. i e

Antennal hair small, less than half the length of shaft, the branches
reaching nowhere near end of shaft ; outer elypeal hairs simple
or with not more than five branches, not bushy o 14
Antennal hair large, half or more the length of nhufl the br ﬂilL]'llH:
reaching nearly to end of shaft or beyond ; outer ¢ L |n wl hairs
bushy, with at least six, usually many more branches. o

. 22

. Inner clypeal hair with two to six long branches .. i i
Inner clypeal hair unbranched . o v o . o 1T
Inner elypeal hair with two branches Lis
Inner elypeal hair with three to six branches A. aitkeni frnyfﬂnm#
Inner elypeal hair with fine sice bairs on middle thivd A, aitheni aitkens

fin part—*" Malayan type ")
Inner elypeal hair without fine side hairs on middle third.
A. aitheni aitkeni (in part—* Imlmn lv;m il |

. Inner clypeal hairs approximated, their bases noarly lu'lll.]nl‘lg.

no side hairs . : .« 18
Inner clypeal hairs p!nmi about the same distance u;mn, as the
distance between outer and inner haivs on one side ;. with fine
gide hairs on middle third. e A, witbeni aitbend (In part)
Lateral hair on abdominal m-m:wm 3 with more than eight branches 19
Lateral hair on abdominal sepment 3 with only five to eight branches
A, insrlafloram

Outer and posterior clypeal hairs branched .. ]
Outer and posterior clypeal hairs simple, or with two or r three hranches
distally on posterior hairs only .. .. 21

Palmate hairs on metathorax and abdominal nl:?‘gmm‘lt j w lth |Dnﬂ1‘t:-=
A, aitkeni aitberni (in part)
Palmate hairs on metathorax and abdominal segment 2 with

filamentous or at most slightly fattened branches A, gigas sumalvana
Prothoracic hair 2 with fifteen to twenty-two branches ; lateral
hair on abdominal segmentsz 4 and 5 with two branches
A, avellingtonianis
Prothoracie hair 2 with fwelve to fifteen branches ;  lateral hair
on ahdominal segmenta 4 and 5 with three branches -
A. lindesoayi rmnrm-rmww

2. Inner elypeal hairs approximated. their bases nearly touching .. 23

Inner ¢ J::,."I.H.'ll].l hairs pllu.ﬂtl II.E.II.I"].'I,." s far apart as the distance between
the inner and outer hairs on one side . .o AL alboteeniatis

. Prothoracic hair 1 with branches nearly as long as the whole hair. . 24

FProthoracic hair 1 simple or with a few short branches at the tip .. 25

. Outer clypeal hairs with twenty-seven to fifty or more branches,

forming a strong, broom-hke toft A. barbirostria borbirostris
Outer clypeal hairs with twelve to twenty branches, not forming
a broom-like tuft .. vo A barbumbrosis

5. Outer ¢lypeal hair with t]’lll"t'l.--ﬂ"l-t"ﬁ or I::I'I"I"ﬁ'l lhu'lc branches.

: A. fiprearns sinensis ; A, hyrmra.zn- mgerruuew
Outer clypeal hair with not more than fifteen fine branches A, monfanos

. Anterior tergal plates on abdominal segments 2 to 7 small, not
involving the small median posternor plate i o )
Anterior tergal plates on abdominal segments 2 to 7 very large,
involving the small median posterior plate = o i
. Duter elypeal hair simple, or with short side hairs 5 ok Ay
Outer clypeal hair with long brush-like branches . . P R

Clypeal hairs with side hairs: posterior clypeal hair branched
A. aconites (in part)
All elypeal hairs simple . . A minimns . A, varuna ;. A, fleveatile |
A. oconitus (in part)
Prothoracic hair 1 with large. darkly pigmented root: the hair
tending to stoutness, with numerons branches | 30
Prothoracic hair 1 with small, unpigmented or |tp;|'l”_!||" p|p:menlmj
root ; the hair tending to slenderness, or with few branches .. 37
Abdominal palmate hair 2 fully developed with well differentiated
filaments o 41
Abdominal palmate ilﬂ.lr 2 1\1lh ﬁ]anmnh:nm hram_,her;, [mlf_q_*l_rlut.e
leaflets or at most with very poorly differentiated filament= .. 34
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31.

32,

HHE

3.

7.
8.

iR

40,

41.

42

43.

44,

One of the long mesothoracie pleural hairs with lateral branches. .
A, parangensis
Long mesothoracie pleural haivs simple A L
Filaments of abdominal palmate hairs less than half as Imig as blade ;
anterior tergal plates not much more than twice as broad as
long, saddle-shaped 33
Filaments of abdominal pulmam hairs more than half as Iml_g as
blade ; anterior mrga.l plates three or four times as broad as
long, oval S A, culicifucies
Bages of inner, outer, and pmstannr Cl}'pﬂﬂl hairs on one side forming
an approximate equilateral triangle A, watsonii
Bases of inner, outer, and posterior clypeal hairs on one side forming
a scalene or isosceles triangle A <. A, lewcosphyrus hackeri
Outer clypeal hairs with side hairs ; ‘abdominal palmate hair 2
with lanceolate leaflets or with a poorly differentiated filament. . 35
Outer clypeal hairs simple :  abdominal palmate hair 2 with
filamentous or only slightly flattened branches,
A .Eeuumwjh;;nw Ieutmphr;rux

. Lateral hair on abdominal segment 5 with two to six branches, on

sogment i with three to six branches . a6
Lateral hair on abdominal segment 5 with =six to Fuurleeu I:}mmhw,
on sepment 6 with seven to sixteen branches .. . A barwari

Filaments of abdominal palmate hairs with nareow hases ami sharp
ints ; metathoracic palmate hair often with a few, narrow,
ancnolatﬂ leaflets ., .. A. maculatus maculatus
filaments of abdominal |mlmnt43 ‘hairs with broad bases and blunt
points ;  metathoracic pu.]ma.-t-ﬂ hair always with filamentous

Fzrra.ni:-hen i I A. splendicdus
[nner clypeal hairvs plamd far npml thr.- {lmtmu_e between them
twice or thrice the distance between inmner and outer 2=
Inner clypeal hairs approximate, the distance between them less
than twice that between inner and cuter R A, aurirostris
Posterior clypeal haire long, placed in line with or external to inner
hairs and some distance from them : 20
Posterior clypeal hair short, placed close and internal to the inner
hairz .. o AL vagus
Filament of leaflet of abdominal }mimut&- }mlr puvm T:,r duﬁ"m entiated,
not more than about one-third az long as blade . 40
Filament of leaflet of abdominal rm.ll'rmi.(‘ hairs sharply d;ﬁ'i:*ri,nlmlui
nearly az long as blade .. f A. sundaicus

A, ledlows
A. sibprictus subpictus
A, sulpictus malayensis
Outer clypeal hair simple or forked at tip ; about one-fourth as long
as inner ; metathoracie palmate hair well developed. with
lanceolate leaflets | v ~ S R |
Outer clypeal hair with Lhmk -q:[p- halm one-halfl or more as long
as inner ; metathoracic palmate hair llH{iI"\'E':i{!'p'l.’tl. with three

or four Ii]amentmi.s branches AL A, ramsayi
Abdominal palmate hairs 1 and 2 with Imwcrnlﬂ.tr leaflets : antenne
lightly pigmented .. wa o Koohs

Aldlominal palmate hairs 1 Emd 2 'l.!.-lt.h ‘L']'u-1 hra.m'lw-l filamentous
or only slightly flattened ; antenna heavily pigmented
' A. teasellatis
Posterior elvpeal hairs with two to nine branches from near the base 43
Posterior clypeal bairs simple or forked only at tip. . " x
A. rnrrrufmeﬁ z].- schiiffnere
Inner oceipital hairs with two to nine brauches from near base .. 45

Inner occipital hairs simple or forked only at tip .. : O
Abdominal segment 1 with well developed palmate hairs ; usually
dark grey larva, with two or three silvery spots on dorsum
A. annlaris
Ahdominal segment 1 without differentiated palmate hairs ; usually
pale, dirty yellow larva, without conspicuous spots A. jarmesii

. Posterior clypeal hairs with five to nine branches ; filament of

leaflet of palmate hair less than half as long as blade A. philippinensis
Posterior clyvpeal hairs with two to five branches, usually three ;
filament of leaflet of palmate hair at least half as long as hlndf"
;rmﬂ':fi‘ﬂﬂ
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ANOPHELINES OF THE AUSTRALIAN REGION.

Anopheles and malaria are E:H-]im od to oceur in nearly all the Pacifie
islands between the equator and 20° 8. from New Guinea eastwards to 1707 E.
Belep, north-west of New Caledonia, is free from malaria, as are a fow small
islands such as Tucopin.  Outside the area Aneitym, a few minutes sonth of
20° 8., iz malarvious, New Caledonia iz appavently free, although there has
beon a hittle doubt about this (Muoamford, 1942),

There are anophelines throughout Australia and Tasmania, but malaria
iz not endemic in Tasmania or in Australia, as a rule, south of 20° 8. North
of thiz approximate line malaria is faintly to moderately endemic and
oceasionally epidemic in Australin. It is hyperendemic in such areas as
New Guinea, the Solomons, and the New Hebrides.

The list of species in the Australian area has been compiled from Taylor
(1927, 1934). Edwards (1924). Swellengrebel and Rodenwaldt (1932), and a
mimeographed article by J. M. Mackerras. The keys to adult=z and larvae
are taken from Mackerras, with some modifications,

Rey o Adull Fewoales,

The adualts of A, incoguilus, and B, walek: are unknoswn,
1. Stem of vein 4 and vein 5.1 distinetly sinuous (Hironella)
These veins not sinuous (Anopheles)

u-;u-:

2. Firat fork-cell very short (about one. l-l].lnl Ll‘m ].I.‘I!]I;'[h of Lhr .smm}
or absent :
Fivst fork-cell of normal IE"I\;!”'I "B .'mw:sn.'ux ¢ B. hollandi {-—w«rn'.'cht #)
3. First lork-cell present .. B. gracilis
Firat fork-cell not |1+_1-1.1.-|u|w{i: unh IIJP apnnl port IIIII of wein 2.2
present ; B, papuee ;. B, derooli ; B, soesiloi
4. Brown or black species ; m-:l.-n. with at most one or two white spots.. b
Brightly marked species; costa with at least four conspicuos
white apots . Ll o 1K
5. Bmall, brown, conc olorous. :-:pﬁ-r e ; “mg seales uniform .. T
Larger, blackish species ; wings with patehes of dark seales, Ty ol
i, Basal four-fifths of hnd femoera creamy to yvellow anteriorly . T
Hind femora uniformly brown m:.t.f-rmrly ; e umrﬂq’rﬂ-r}rum

7. Hind femur pale yellow on about hasal three-fourths withont a
dark dovsal line ; w mg scales (exeept thoss on costa and fringe)
slightly pale on apical half of wing; a slight grey cloud on
membrane towards costa in middle A. stigiracticus sttgmaticus

Hind fermur pale vellow on about basal three-fourths with a dark
dorsal line nearly to base ;. wing scales aniformly dark and

wing membrane uniformly clear . . A, stigmaticus corethroides

8. Palpi normal ; costa without a white sput beyond wniddle :  hind
tarsi unt.m:-h dark: .. - - A, olratipes

Palpt with h‘l.l.ztll‘,. outstanding scales ; wmg \uth a white spot beyond
the middle of the costa ; hind tarsi with narrow white rings ., )

%. Hind femora with scattered pale scales ; fringe seales of wing with
white patehes at the ends of 4.1, 4.2, 5.1 and 5.2 A. banecrafti

Hind femora entirely dark ; fringe seales of wing with white patches
only at the apices of veinz 2.1, 2.2, 3 and 5.2 A. barbirostriz

10, Femora and tibiae without rings or spots ;. palpus with apical segment
and apical part of fourth segment entirely white, forming a

broad white tip to the palpus .. A, sulrpictus
Femora and tibim conspicuously ringed or --|.-{:t ted with pale A{ul-m-:.
palpi not az above .. : 11

11. Probosciz one-fifth longer than tllc' |1||.|pr black on I'IIFL‘HI.I hnif brown
to golden on distal half; palpus with three broad pale bands

on distal half, b ek A. longirostris

Proboscis but little I:mu_rc: than the T.mlpu o : I
12. All abdominal tergites with mmmerous rmelnlmw w=]i|tm arales,

sternites with =cales : L
Ahdorminal tergites with at m:J:-d qunmwi & |1~nm~. ﬂ{ull‘h inereasing

posteriorly, sternites bare . = 2 P

13. Tarsal segments banded apically unl!.-' S A, .r;mi-.f';.-ra- (in part)

A, meraukensis
Tarsal segments with apical and bas=al bands, forming relatively
broad white ring across the joints L A. amictus (in part)
14. Last three sepments of palpus with hroad 'l.'l.]'ll:TE" ap]rqﬂ bands,
that on the thind (antepenultimate) segment covering one-third
to one-half of the segment and never intervapted by dark scales. . 15

13



16,

L0

11.

13,

14.

Palpus similar, but pale apical band on third (antepenultimate)
segment always obscured by dark scales which often form a
ring subdividing the pale |m!.__ into two parts .. A

. Proboscis pale on at least a portion of apical half A, rmnuh;tma i stersi

Proboseiz almost entirely dark exeept for labella

Al fmnu!'qms aiiiiui-l.peu'
Proboseiz dark except For labella e A, prunctulatus moluccensis
Proboscis pale on apical half .. B A, punetulatus punetulotics

EEY TO FOURTH INSTAR LARVAE.
The larvie of 4. stigmaticus corethroides and B, hoflandi are unknown.

. Thorax with both mesothoracic and metathoracic Imiunatu hairs

{(Bironclia) @
Thorax with metathoracic pulnmte Imln 1:;|nh or none {-lna;}hr.fr.ﬂ i
Antennal hair small, with few branches, and situated near the base

of the antenna ; outer elypeal hairs very short ..~ B, papues

R. derooki
B, soesiloi

Antennal hair lavge, plumose, with many branches, and situated about
the middle of the shaft (except in walehi) ; outer clypeal hairs

long, as long as, or about half as long as, the inner clypeals .. 3
. Outer clypeal hairs with four to six branches. about half the length
of the nner hairs .. B, gracilis
Outer elypeal hairs simple or forked near the 1|p more than half as
long as the inner clypeals .. - : ik

. Prothoracie hair 1 larger, with thirteen l:n --nhauu f}r.E.nH:lPe-
B. travestitus
Prothoracic hair 1 small. with four to five branches. . B. walehi
. Inner clypeal hairs close together, much nearer to one another
than to the outer clypeal hairs .. o B = S
Inner clypeal hairz widely separated, much nearer to the outer
elypeal hairs than to each other . Rk A ]
. Duter clypeal hair strongly amnd conspic 1=.r;u-4h branched . . |
Outer clypeal hair single o - o s
. Inner elypeal hairs with minute lateral hnllu ||: E e A. bancrofti
| FRTITSIE oJ_} peal hairs -..|ar|.p]c . A, brrlivostris
. Duter elypeal hairs very stout and npmﬂnlikr about one-third the
length of the inner clypeals 5 wen ina'llifﬂﬂﬂr L
Chuter ﬁx{mﬂ] hairs more than one- Im]f ﬂ:"—" !:—-ur_rtl!l of the mner
elypeals e D
: Lnrgﬂ. hilaclk ianfu- wi:h thv nnwmml hair ]m';m:-. and :--t-l'ml;::i:.
branched A. atratipes
Amaller, brown Iunn- w :th the umelmul Ium very -umlll and finely
hranched ot 3 A, stigmaticns stigmalicis
Posterior elyvpeal hairvs ua-l_',f Inn:g umi projecting well beyvond the
head .. 11

Posterior clypael l!m1n=- :-chult, never L‘Lachmg m the untermr mar gm
of the head L |
huter and pu-g.l:ermr cly pe-a.] |1|_=|;|H ni'mz:lgl hlum hml .-l ineognilis

Outer clypoal hairs single, posterior clypeals single or '-‘.:nhd
A. amictus ; A nuh;mﬂus

. Duter elvpeal hairvs simple or very finely plumose ; posterior clypeals

very short, single or occasionally bifid .. = e i b
Outer clypeal hairs definitely plumose or branched ;  postervior
clypeals larger, with five or six branches o i )

Inner zurface of antenna with short but stout apines ;  prothoracic
hair 1 with short, stout baze and radiating branches somewhat
resembling a palmate hair 2 - A. longirosiriz

Inner surface of antenna 1.1.|thm|t t'hww nt,nut APIes ; IJII:JIZ-I:I.UI'H.L]L
hair 1 with a long main stem with lateral branches arising
along its length i 14

Inner and outer clypeal Imlh very '-_r'p.l:lT'hl"I'l.- ritl'l.'ﬂd outer about
one-half the length of inner; prothoracic hair 1 with main
stemn slender . . ; A. punctulatus punctulatus

Inner and outer clypeal quw dwhm: tl‘l.' 1ra\red the outer about
two.thirdz the length of inner pmi‘hmm ic hair 1 with swollen
main stern .. = i -G A. punetulatus moluccensis

. Oater elvpeals plamose . i Lo A. annulipes mastersi

A. annulipes annulipes
Outer clypeal hairs strongly and conspienously branched |
A. mmw!-z.;uw :mi'mp
A. meraukensia
14



Genus Anopheles Meigen.
Anopheles Meigen, Syst. Besche., 1, 1818, 10.

Charasters.—Adult : Head with the neck projecting directly
forwards and supported by long lateral cervical plates. Antennse
of 3§ plumose ; of ¥ with whorls of hairs at bases of segments,
the hairs evenly spread all round. Palpi normally about as
long as proboseis in both sexes, rarvely somewhat shorter, never
muech less than three-quarters as long as probosecis, even in .
Palpi of § with the last two segments rather conspicuously
swollen (somewhat fattened in seetion). usually turned outwards
in repose. Thorax always distinetly longer than broad, not
muech arched dorsally. Anterior pronotal lobes more or less
prominent in front. Posterior pronotal lobes quite bare,
without hairs or scales. Sentellum evenly rounded, with a
regular row of bristles on posterior margin, Middle part of
sternopleura without bristles, those of the upper and lower
series short. Hypopygium without basal lobe on coxite, but
with from one to five spines or stout bristles in this position.
Legs variously ornamented or unmarked, rarely with white
bands at bases of tarsal segments. Fifth tarsal segment of
front legs of 3 longer than or subegual to fourth, with a bristly
swelling at base and bearing only one elaw which has basal and
median teeth. Fifth tarsal segment of middle legs in both
sexes somewhat longer than fourth, without bristly swelling
at base, and bearing two rather small, equal and simple claws.
Wings with or without markings., Upper fork never much
shorter than itz stem  (sometimes longer). Stem of lower
(median) fork always straight ; terminal section of C'u, rarely
slightly coneave above. * All veins rather densely scaly, including
An.

Larva.—Head without spines near front margin of clypeus
Clypeal hairs varionsly formed, but the three pairs usually
dissimilar and never with a fan-like tuft at the end of a long
stalk. A transverse row of six pinnate frontal hairs. Apieal
hair of antenna (between spines) with few branches, usually
from near base, or at most slightly pinnate. Thorax with the
middle hair of the anterior submedian group simply pinnate.
Pleural hairs variouns, but only two long ones on metathorax.
Abdomen with a long feathered lateral hair on segment 3,
ravely also on segments 4-7.  Anterior median flap of spiracular
apparatus  somewhat triangular, without apical filament ;
posterior pair of flaps without lateral hairs.  Float-hairs normally
present on segments 3-7, their eomponent filaments usually
elliptical, with or without * shoulder ”, but never racquet-
shaped. Dorsal hairs of anal segment and hairs of wventral
brush irregularly pinnate. Skin of thorax and abdomen rarely
pubescent.

Eggs.—Very varied in form in the different species, usually
with lateral or dorsal “ floats ' formed by a corrugated
membrane.

KEYs T0O SUBGENERA.
Adrwelis,

1. Thorax blackish, with a broad grey line from neck to seutellum . .
Subgenus Stethomyia Theobald

Thoracic ornamentation guite otherwise " =l v s 2
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. Wings rarely with more than iwo pale spots on costa; coxite
with 1-3 (usnally 2) strong basal spines zet on tuherclea :

Subgenus .-Incrphefea Mﬁgon
Wings usually with 4 or more pale costal spots 3

3. New world : ecoxite with one apine at base and two more bayond, :
Subgenus Nyssorhynchus Blanchard

Old world ; coxite with several rather weak spines near base, not
sot on tubereles L. e .. Bubgenus Myzomyie Blanchard

Latrie,

1. Anterior lobes of spiracular apparatus each with a long finger-like
proeess 3 spiracles prominent and wide apart
Subgenus Me.hﬁﬂmyw Theobald
Anterior lobes of spiracular apparatus with short pmmm OF None ;
spiracles sessile and closer together .. I

Antenna with branched hair on shaft (except in some tme-]mle

species) FE b i o Bughenus Anopheles Meigen
Subgenus Nyssorfimehus Blanchard

Antenna with simple hair on shaft Subgenus Myzemyia Blanchard

_t.-..

Subgenus Anopheles Meigen, S. Str.
Syst. Beschr., 1, 1818, 10.

Characters.—Adult :  Propleural hairs usually numerous
(only one in A. aitkeni). Spiracular hair usually present and
rather long, rarely few and short or even absent (A. marteri).
Pre-alar  hairs  present. Female without buccopharyngeal
armature. Hypopygium with from one fo three (nsually two)
spines at base of coxite, set on distinetly raised tubercles or a
glight lobe, another slender spine on inner margin of coxite near
or beyvond middle.  Wings nsnally dark ; if with pale markings,
the bases of fork-cells and areas of veins immediately adjacent
to cross-veins almost alwayvs remain dark.

Pupa.—Lateral apical hairs of abdominal segments nsually
short and rather blunt-tipped ; terminal hair of paddle rather
short and usnally straight : hair ' (admedian hairs on posterior
margin) of segments 5-7 shorter than the segments and usnally
branched.

Lairva.—Hair on shaft of antenna always branched, even if
small, and usually on inner surface. Inner anterior clypeal
hairs set eclose together, their distance apart at most equal to
one-sixth of their length (hairs well separated in A. psewdo-
punctipennis). The longer hairs (three prothoracie, two meso-
thoracic and two metathoracic) in the pleural groups are all
simple (one of the prothoracic hairs slightly branched in
A, aitkeni). Leaflets of float-hairs usually elliptical, without
distinet shoulder (shoulder and filament present in A. aitkeni
and a few other species).  Lateral flaps of spiracular apparatus
without long tentacular appendages. Segment 6 of abdomen
usually without long lateral hairs.

Anopheles (Anopheles) banerofti Giles,

Handbook Gnats or Mosquitoes, 2nd Ed., 1902, 511.

¢ —Head (Fig. 1)': Black, clothed with brown narrow
curved and upright forked scales, a few upright forked ones in
front with pale hairs overhanging the eyes from the centre ;
palpi densely clothed with black seales, scarcely as long as the
proboscis, those of 3 about as long as probosecis, black shaggy
toward base, the latter black with the basal half densely black
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sealed ; eyes deep blue black ; antenna blackish brown, clothed
with short white pile, basal lobe with a few flat pale scales at 1ts
apex, second segment about twice the length of the third, light
brown at the base, densely clothed with brown scales, third
short and pale at the apex ;: plumes of 3 black.

Thorax dark brown to black, covered with rather long
dense pale golden hairs, anterior margin with pale narrow curved
scales in the centre with broad brown upright ones on the edges
above the prothoracie lobes, the latter brown and prominent,
clothed with pale golden hairs and broad upright brown seales
on their inner edges ; seatellum with the sides creamy yvellow
with pale yellowish hair-like seales, centre black, nude, fringed
with pale brown hairs ; metanotum brown : pleure mottled
black and brown, with a few scattered white scales.

Wing.—Densely covered with black scales for the most
part. Creamy coloured spot at junction of subcosta with costa.
Five small c¢reamy-white spots on 1 terminating about the
digtance between spots 4 and 5 from the costal spot: fringe
spot at apex of 1 ; a pale apical spot involving the fringe on 2.1,
also a sub-basal one on 2.2, middle and apex black, area between
mottled ; base of 3 black, rest mottled ; fringe spot at apex of
4.1 and 4.2 both mottled ; basal two-thirds of 5.2 ereamyv-white,
a small sub-basal and apical black spot on 5.1, remainder
mottled, a light fringe spot on 5.1 and 5.2, 5 with a distinet
basal spot, then a small ereamy one, rest mottled ; basal half of 6
mottled, then a distinet black spot, apex with a black spot,
intervening area creamy-white.

Abdomen black, clothed with golden brown haiars ; venter
brown, black towards the apex, clothed with flat white scales
and brown hairs, the apical half of the seventh segment tufted
with dark scales.

F.—Terminalia : Leaflets, about six in number, very small
and short, the longest about half as long as phallosome, remainder
much shorter. Basal spines of coxite on a large prominence,
each with a well marked tubercle at its base, spines about equal
in length, stout, apex narrowed and eurved. Club very slender,
somewhat like a blunt edged spine. Harpago appears split.

Legs : Coxa and trochanters brown with patehes of white
scales ; fore, mid and hind femora pale beneath. brown secaled
above, with the pale ground colour showing through, the fore
femora with the basal half club-shaped ; tibiwe dark brown,
with the apex dilated and with a white spot, a fairly dense line
of white secales above; first tarsi black with creamy white
apical banding, second tarsi brown with ereamy apieal banding,
remaining tarsi brown ; second tarsi of mid legs black wirth a
white apical spot, third and fourth black, fifth brown . the
second to fourth tarsi of hind legs black with ereamy white
apical banding, the fourth with basal banding also fifth tars: .
first tarsi of hind legs slightly longer than the tibise.

Larva.—Inner clypeal bristles elosely approximated, about
twice as long as the outer elypeal bristleg, abraded, outer clypeal
bristles much branched, main stem divided, close to base, into
two branches which again are multibranched, the branches
carry many tufts of hair. Antennme covered with many shor
spines, basal fourth slightiy swollen, antennal plume sub-
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median, composed of a stout stem with about seventeen branches,
sabres weakly chitinized, terminal hair finely plumed, medio-
frontal bristles sitnated slichtly anterior to base of antenn:e,
plumes fairly long, outer forked twice at apex, with thirty-two
plumes ; middle with seventeen plumes Wwith a long apical
shaft ; inner bifurcated at apex, with sixteen plumes, the two
apical shafts very long and extending beyond the clypeus.
Palmate hairs on segments three to seven each with twenty-two
leaflets, latter blackish-brown, filaments pale, serrations at
point of origin of filament about three on either side. Pecten
with about ten teeth, eight about the same length.

|‘_-i|.."- l.—A. banerofti Giles,  Left, € head ; rvight, vight-hand
sidde of larval head : hottom, wing. After Swellengrebel
and Rodenwaldt. and Taylor,

Distribution. —Northern  Australia, Thiz species  was
abundant in Sherwomd, a suburb of Brisbane, in 1913 ; it is
still fairly common in the outlying districts of Brisbane. [t
has never been taken in northern New South Wales, possibly
because it has not been searched for. Papua and New Guinea.

Bionomies —The larvie of this species are found in shaded
pools, along the grass grown banks of slowly running ereeks and
rivers, also in pot-holes in ereeks and rivers. In faect this species,
like A. amictus, A. annulipes, A, punctulatus and A. punctulatus
var. moluecensis, breeds in any clear or muddy ground water.
I have not found any of the above species breeding in polluted
water.

A. bancrofti will, like the abovenamed species, feed at any
hour of the day, in the shade or when the sun is obscured. Tt
also feeds at night time. I hlive fonnd engorged specimens of

18



A. banecrofti in tents during the day, morning and afternoon,
when the front and back flaps of the tents have been fastened
back, allowing a strong breeze to pass through. A. amictus
and A. punctulatus var. moluceensis were taken at the same
time in the above tents.

Relation to Discase.—Overbeek and Stoker (1938) state
that De Rook found a natural infection index at Tanah Merah
in Netherlands New Guinea of 4-3 per cent. The type of
malaria found is not stated. No information is available in
regard to the ability of this mosquito to transmit malaria in
Aunstralia.

Swellengrebel and Rodenwaldr (1932) congider A. bancrofti
*a very dangerous malaria carrvier, contrary to A. bavbirostris.
Walch (1932) ascertained that this . . . is feeding only on human
blood.™

There i3 considerable literature from authors in the Nether-
lanids East Indies which points to this mosqguito being an efficient
intermediary host of Wuehereria bancrofti in Netherlands New
Guinea.

Anopheles (Anopheles) barbivostris Van der Wulp.
Notes Leyden Musenm, VI, 18584, 248,

Large, dark, palpi conspienonsly shagegyv ; hind legs spread
outwards when at rest.

Labium (Fig. 2).— Slightly shorter than palpi, shagey,
especially in basal half or two-thirds, nunornamented ;  antennae
with some dark seales on segment 2, and a tuft on 3 clypeus
without scales. -

Palpi (Fig. 2).—Very shaggy, scales at base very long;
unornamented, without any pale scales.

Thorax.—Mesonotum dark with some darker stripes,
sparsely covered with narrow, hair-like scales ; pleura dark
with lighter markings. Anterior pronotum with a thick tuft of
acales.  Propleural sete 4 to 6; spiracular sets numerous ;

Fig. 2.—A. barbirvostriz v. d. Wulp. 4, ¥ labium and palp ; B, & palp ;

7, wing ; I, hind leg ; K, abdomen, side view ; F, clypeal hairs ; @, right

sub-median prothoracic ; H, part of abdominal palmate 11, I, alternate
form. After Gater,
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mesepimeral setae present ; a few seales associated with the
following thoracic plenral seta@ : proplenral, upper and lower
sternopleural, mesepimeral.

Wings (Fig. 2).—Predominantly speckled owing to mixture
of broad dark and pale scales on most veins. € dark, but with
a varying number of scattered pale scales in the basal half,
often forming distinet patches ; subeostal pale area small,
variable, not or only just involving E, ; apical pale area small,
involving f,, which is mainly dark beyond Se pale area; K.
with a sub-apical or apical, B, with two, palish areas ; M dark ;
('w speckled or dark, tips of Cu, and Cu, dark ; An speckled in
basal half, the distal half with two dark spots; fringe with
narrow pale areas at K, , usually at Cu,, sometimes at K,
(if 8o, the posterior pale area on fringe at apex of wing narrow).

Legs (Fig. 2).—Femora dark or narrowly pale at base and
apex ;. femur I pale below basally, 11 and III with pale longi-
tudinal stripes ;: tibie narrowly pale at base and apex ; tarsus
of leg T with narrow terminal pale bands on segments 1 and 2 ;
tarsus of leg I with exceedingly narrow bands in same positions
or unbanded ; tarsus of leg II1 with narrow apical bands on
segments 1 to 4, tending to extend on to base of succeeding
segments ;. coxae dark with tufts of secales.

Abdomen (Fig. 2).—Dark, mostly with set@ only ; a few
narrow scales on VIIT dorsally, some scattered pale scales on
most segments ventrally ; a prominent tuft of dark scales on
median posterior region of sternum VII.  Cerei without scales.

3. —Wing more extensively pale : antenng pale between
whorls ; palpi (Fig. 2) dark, unornamented, sometimes with a
few pale scales, longer than labinm ; legs more broadly banded ;
tuft of scales on sternum of abdominal segment VII absent.

Terminalia.—Ninth tergite with rounded processes, shogier
than the space between them ; elaspettes with two fine sete on
ventral lobe, one not much longer than spatulate process, one
shorter ; leaflets of phallosome large, serrated, on both edges in
case of larger ones.

Notes.—May be confuzed with A. barbumbrosus. Often
found in houses, on walls and mosguito nets ; also in eattle-
sheds in large numbers.  Although shown to feed on man, its
avidity for human blood is apparently low.

Felation to Malaria.—This species has been experimentally
infected with B.T. parasites in Malaya and the Dutch East
Indies, and with M.T. parasites (oocysts) in the Philippines.
Natural infections have been found in Malaya and in the Duteh
East Indies. It is not generally considered to play an important
part in transmission, but might become infected and transmit
at the end of an epidemic started by another species. Recent
investigations by Hodgkin and Johnston have shown it to be
the principal carrier at Batu Gajah, and it must be regarded as
dangeroug if present in large numbers.

Larva.—Inner anterior clypeal (Fig. 2): Placed close
together, the bases nearly touching ; long, simple, oceasionally
forked at tip. Outer anterior elypeal : Half to two-thirds the
length of inner ; branching in the form of a flat broom, the
branches stift and thick, 27 to 50 or more in number. Posterior
clypeal : Short, not reaching bases of anterior hairs ; internal
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to outer anterior, with 2 to 5 branches arising from near the
base. Sutural: Much longer than posterior clypeal, nearly
reaching bases of frontal hairs ; stout, with 8 to 10 branches.
Trans-sutural :  Smaller than sutural and in  advance of
them ;. with 6 to 9 branches. Antennal : On dorso-internal
surface, nearly half the length of shaft from the base:; long,
reaching bevond end of shaft, with 8 to 14 branches. Sub-
median prothoracie (Fig. 2): Inner with a short stem and
6 to 14 branches from near the base ; central stout, with 10 to
it branches and a fairly prominent root : outer sometimes as
long as inner. Metathoracie palmate : Fairly well developed
with 16 to 23 long, lanceolate leaflets. Pleural : Prothoracic
with 3 long simple, 1 short with 2 to 5 stout branches from near
the base. Mesothoracic with 2 long, 1 short and 1 very short,
all simple.  Metathoraeie with 2 long simple, 1 short with 2 or 3
branches. 1 very short simple (oceasionally bifid). Abdominal
palmate : T with 9 to 13 lanceolate leaflets, some of which may
show signs of indentations ; I1 to VII (Fig. 2) fully developed, the
points sharp but the filaments poorly differentiated : pigmenta-
tion patchy, appearing as if scaled, heavier in the basal two-
thirds, the apical third of leaflet being more or less clear. On
seoment I1 (Fig. 2) the leaflets are often narrower than on the
other segments, with the filaments comparatively longer and the
indentations sometimes lacking.

Habitat,— Rice-fields, pools, drains, swamps, ponds, streams,
wells, miscellaneous, ** artificial . Typically an open swamp
breeder and common in rice-fields, where it appears in large
numbers, in szome loealities, In November, when the crop is
just under half-grown. May be said to show a preference for
deep over shallow water. It has been recorded from brackish
water.,

Anopheles (Anopheles) hunteri Strickland.
Ind. J. Med. Res., 1V, 1916, 263.

Medium sized ; dark with paler wings : palpi conspicnonsly
pale.

Labium olive-brown to dirty white: clyvpeus without
arales.

Palpi (Fig. 3).—With two broad apical pale bands, separated
by an indistinet, narrow dark band ; an indistinet narrow pale
band between segments 2 and 3. Segment 5 all with dirty
white seales ; 4 with black and dirty white seales, the former
sometimes predominating ; a narrow pale band present or
absent on 1.

Thorax.—Mesonotum brown with dark lateral and paler
median lines ;. sparsely covered with pale, narrow, hair-like
seales becoming broader anteriorly ; pleura dark with grey
stripes 3 anterior pronotum with a tuft of scales.

Wings (Fig. 3).—C dark except for Se and apical pale areas,
the former small, partially involving E,. the latter involving K.
but not apparently at its extremity ; Ff otherwise dark, but a
pale area may occur proximally to origin of Rs: Rs dark at
origin and bifurcation ; R, mostly dark, a sub-apical pale area ;
R, mostly pale, dark basally and apically : R, ., pale, small dark
apots at base and apex ; M dark basally, then pale or mixed ;
M, dark at base and apex, M, at apex only ; C'u dark at base ;
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Mar 1.—DISTRIBUTION OF ANOPHELES BARBIROSTRIE AND ITS
VARIETY BARBIUMBROSA.,
B, == larlnembrosa.
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Cuy with small dark spots near origin, in basal third, and a
longer spot at apex ; Cu, dark at apex : Anr with median and
apical dark spots ; fringe pale from between R, and R, to R, .,
sometimes a pale area at Cu,.

Legs.—A * knee-spot ' generally present ; narrow pale
bands at tibio-tarsal and tarsal joints, extreme apex of tarsus 5
of hind leg pale.

Fig. 3.—A. hunteri Strickland. 4-B, € palp: €. & palp: D, wing;
E, elypeal hairs. After Gater.

JATA,

Weat Jave : Westhantam, Sudbantam, Nordbantam, Binnenland
Bantam, Batavia, Buitenzorg, Tandjong Priok, Tjibodas, Poentjalk,
Tjiteureup, Djampang, Sindangbarang, Soekaboemi, Bandoeng, Tjiheha-
Ebene, Nord-Soemedang, Kepetakan, Cheribon, Tegal Wangi, Tji kadoe,
Bandjar.

Middle Jave : Tijilatjap, Noess kambangan, Gombong Bu., Babakan,
Maos, Banjoemas, Poerworedjo, Margaredjo, Tegal, Semarang, Rembang,
Magelang, Djogja, Solo, Ambarawa.

East Java: Toeban, Soerabaja, Lamongan. Djativogo, Modjowarno,
Wonosari, Madicen, Pasoerocan, Probolinggo, Sud-Loemadjang, Malang,
Banjoewangi, Insel Madoora.

SUMATRA,

Atjeh (Achin) : Kotaradja, Takengon, Belangkedjeren, Kotatjane, Sigli,
Tapatocan, Lho SBocken, Bireuen, Lokop, Langsa, Meulaboh, Lho Seumawe,
Singkel, Talang akar.

East Swmatra : Deli-Ebene, Deli-Kuste, Kizaran, Moeara Teho,

West Sumatra : Sidikalang Bu., Sibolga, Silindoeng-Ebene, Pahahi-
Ebene, Padang-Sidempoean, Gross-Mandailing Bu.. Klein-Mandailing Bu.,
Rao, Soendatar, Fort de Kock, Fort v, d. Capellen, Singhkarak, Solok, Sawah
loento, Padangpandjang, Naras, Kajoetanam, Moeara laboeh, Angoli,
Andkola djoeloe,

Sowth Swmalra @ Benkoelen, Kepahiang, Tjoeroep, Ketahoen-Ebene,
Moeara aman, Kroe Bu., Lampongs.

New GUINEA.

Kloof Biwouak, Faklak, Sorong Bu., Noeseroe.
BorxED.

Tandjong Redeb, Sanggan, Melian, Samarinda, Tenggarong, Boeloengan,
Bandjermasin, Rantau pandjang.
CELERES.

Makassar, Mamoedjoe, Toradja-Lander, Pampanoea, Parepare, Paloe,
Pinrang, Madjene Bu., Rapang, Leok, Paleleh Bu., Tolitoli, Boeol, Kotamo-
bagos, Menado Bu., Sonder, Motoling, Werot, Likoepang, Palopo, Posso Bu.,
laraxns.

Ning Bu.. Mentaweid, Siheroet, Banka, Riouw, Bali, Lombok Bu., Moena
(Raha), Sanana Bu., Boeroe Bu., Sangihe, Talaud Bu., Salajar, Halmahera
Bu., Ambon Bu., Soela-Inseln Bu., Ceram Bu., Saparcea Bu., Haroekoe Bu.,
Timor Bu., Wetar, Kizar, Flores, Pantar Bu., Alor, Soembaws, Soemba.
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Abdomen.—Dark, without scales : no tuft on sternum of
segment VIIL

3.—Palpi (Fig. 3): Broadly banded with dirty white
scales on segments 4 and 5, segment 3 and a portion of 2 nearly
all pale-scaled. The pale scales may be less predominant ;
dark bands occeur between segments 3/4 and 4/5.

Terminahlia : Processes of ninth tergite long, over half the
length of the interval between them ; claspettes with two lobes,
the ventral lobe with two setae ; leaflets of phallosome absent.

Notes.—A  somewhat rare species often confused with
A. separatus. The latter has broader pale markings on the
wings, but the only reliable characters for differentiating the
two species, at present, are the differences in the male terminalia.

Relation to Malaria.—In view of the confusion of this
species with A. separatus, no evidence is available,

Larva.—Inner anterior clypeal (Fig. 3): Placed close
together ; long, simple. Outer anterior clypeal : As long as
inner, branched more or less dichotomously, with & to 10
branches. Posteriorelypeal : Placed internal to outer anterior ;
short, simple. Trans-sutural : With 2 or 3 branches. Antennal :
On dorso-internal surface ; long, with 7 to 13 or more branches.
Sub-median prothoracic : Inner much shorter than outer with
about 5 branches or less distally ; central with about 11 branches
and a small root. Abdominal palmate : Undeveloped on any
segment, the leaflets represented by 16 or 17 filamentous
branches.

Habitat.—Pools, swamps and stream beds in jungle.

Anopheles (Anopheles) hyreanus var. sinensis Wied.
Auss. 2weifl. Ims., 1, 1828, H47.

Hind tarsi with narrow pale rings at apices of segments
only. The dark areas on wings (Fig. 4) variable and sometimes
suffused, dark spot at base of fifth vein short, usnally dot-like.
The subcostal pale area involves the costa and first vein. Bases
of second and fourth veins lighter, a fringe spot usually at 5.2.

T i

Fig, 4.—A. hyreanus var, sinensis Wiedemann., A, 9 labium and
palp; B, & palp: ¢, wing; D, hind leg: E, part of abdominal
palmate IV. Ajfter Gater,
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Larva.—This sub-species ean sometimes be distinguished
from mnigerrimus by the pigmentation on the leatlets of the
palmate hairs on segments III to VI, which is less dense and
more evenly distributed, leaving only the tips of the leaflets
clear (Fig. 4).

Relation to Malaria.—The two sub-species have not always
been distinguished in reports of investigations on this species.
The following remarks therefore apply to one or both forms.

ixperimental infeetions with B.T. and . malaria have
been obtained in Formosa, and with all three species of malaria
parasite in the Duteh East Indies. In Malaya, experimental
infections with M.T. and B.T. have been obtained. Natural
infections have been observed in the Duteh East Indies and in
Malaya. In Sumatra, this species is considered to have been
the cause of several epidemics, while in Formosa and Korea it
12 thought to be an important carrier of B.T. malaria. Recently,
it has come to be considered a carrier of some importance under
certain circumstances, in Malaya (Hodgkin, 1933).

Anopheles (Anopheles) hyreanus var. nigerrimus Giles,
Handbook Gnats or Mosquitoes, Ed. 1, 1900, 161.

Adult . —Large (length of wing 3-5-5 mm.), anopheline
aititude very marked.

Head : Seales on oceiput of normal type, extending low
down on postgeng ; a well-marked white vertical spot ; vertical
chaetae forming a single line extending to front of vertex ; white
chete wvery slightly modified, forming a conspicuous tuft ;
ocular scales well developed and long. Antenns with some
small pale scales on torns and numerous broad white scales,
usually on the first five or more flagellar segments. Palp
with index 0-6, covered throughout whole length with long
erect scales, giving markedly shaggy effect ; black, with a white
apical band and narrowish pale bands at 2-3, 3-4, and 4-5:
some scales on membrane at base. Clypeus with a large tuft
of black seales laterally towards base. Mandible with about
10 teeth ; maxilla 16.

Thorax : Prothoracic lobes furnished with dense tuft of
outstanding black scales ; propleural hairs 4 or more. Meso-
notum dark, almost black, median area not markedly lighter
than fossse and lateral areas ; median area covered with rather
numerons light curved hairs, becoming scales in the middle of
anterior promontory, where a tuft of white scales is formed ;
very marked tuftz of scales on lateral areas of promontory,
often somewhat palish above ; fosse with scantier hairs,
Seutellum with the large hairs dark. Pleurs dark, marked
with the usual pale horizontal lines ; spiracular hairs present,
usually about 5; prealar numerous (about 13); upper
mesepimeral about 10 ; sternopleural with the upper and lower
eroups numbering about 4 and 10 respectively, latter usually
with a scale or two.

Wings large (three times length of thorax); anterior fork
cell about one-gquarter length of wing; index 1-5; petiole
about half length of cell. Ornamentation of wing as shown in
Fig. 5; pattern often somewhat confused, owing to dark and
pale gcales both being present on the veins together : often pale
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scales present in middle of vein, and laterally extended seales
dark ; in some places dark scales present on lower surface of
wing, and are seen through wing-membrane when upper seales
are pale.

The apparent apical pale spot is really sub-apical. being
proximal to the junction of vein 1 with the costa, and not
continuous with the pale apical fringe-arvea; apex of wing is
very characteristically widely and continuously pale to bevond
vein 3. In this varlety the subcostal spot does not usually
completely, if at all, involve wvein 1 and iz very commonly
small and fleck-like ; stems of veins 2 and 4 usually all dark,
but not invariably so: usually no fringe-spot at 5.2, but one is
occasionally present ;  border-scales often conspicnously pale
or creamy, but may be darkish, especially in middle portion of
wing. Secaling heavy and profuse ; seales broadly fusiform and
laterals widely spread, in anterior portion of wing meeting, or
nearly meeting, scales of contiguous veins ; max. str. about 12,

Fig. 5.—A. hyrcanus var. nigerrimus Giles, A, wing; B, hind leg ;
7, tarsus of hind leg enlarged ; I3, part of abdominal palmate 1V,
Afeer Gater.

Legs (Fig. 5): Anterior femora markedly swollen in basal
half. Femora dark to base or nearly so; front pair dark
beneath, often with a pale area towards apex posteriorly, others
usnally more or less pale beneath : dark or narrowly pale
apically. Tibiz usually pale on one aspect for whole length,
and also usually pale at base and more or less apically. Tarsi
very variable in extent of marking ; usually with pale apical
bands of moderate extent on segments 1-3 on fore and mid-
legs and segments 1-4 on the hind legs, very commonly with
the joint 3-4 on the hind legs with banding also: in many
series the extent of paling is much greater, involving half the
segment on the front legs and a large part of the more distal
seoments on the hind legs, these being sometimes almost entirely
pale (argyvropus form). Front coxa with dark and often pale
seales antertorly, the mid and hind with a conspicuous tuft of
erect pale seales externally towards apices. Trochanters with
ﬁua;ll*r:'- on fore and mid legs, those of the hind legs with hairs
only.

26



Abdomen dark, devoid of scales, except a few towards
posterior border of tergite VIIT and a tuft of black seales centrally
towards the apex on segment VII. Cerei with hairs only.

Adult 3.—In general as in ¥. Antenna without scales on
first. flagellar segment. Palpi clubbed, the last two segments
clearly articulated and constricted somewhat at joint. Marginal
hairs on segment 5 few and inconspicuous ; forming a row
4-0 deep on either border of segment 4 ; numerons hairs arising
from apex of 3. Scaling rather profuse and inclined to form
tufts, with black and white ornamentation ; apical segment
white apically and usually over greater part of outer surface,
dark at base and edges, some white scales along inner dorsal
margin ; preceding segment pale at apex and over greater part
of median area ; segment 3 pale at apex and usually with pale
line of conspicuous seales along dorsum ; a well-marked white
area at pseudo-joint and often some pale scales on segment 2.
Ungues with basal spur. Abdomen devoid of scales (and
lacking wventral tuft shown by female), but with numerous
scales on coxites.

4 terminalia : Parabasal spines 2 : mnner about one-gquarter
length of ecoxite, stouter than, but about half length only of
outer ; end flattened, sharply pointed and shortly recorved ;
outer nearly straight, tapering, and not recurved at end. A
well-marked internal spine about half-way down coxite. Harpago
with a flattened club on dorsal lobe and two simple spines on
inner lobe. Phallosome approaching half length of coxite ;
usually with about 5 leaflets, but sometimes as few as 2 ; leaflets
small, delicate, the largest lanceolate, serrated, and often with
subterminal tooth, giving it a very characteristic bifid appearance.
Ninth tergite with long processes, about as long as the interval
between them, distinetly elubbed.

Pupa.—Paddle : Index 1; external border in middle third
with small, appressed spines, replaced in posterior third by
delicate hairs ; paddle-hair short, straight, or nearly so, simple ;
accessory hair two-thirds paddle hair. “-plm-- VIII pum!y
developed, with 2-3 fine lateral branches and 2 fine terminal
branches ; accessory hair as long as spine, simple ; TI-VII
short, blunt, thick, reduced in size on more anterior segments.
Hair B: VII hall length segment, 6-7 branches:; III-VI
half length of segment, 15-16 branches. Hair C: VII two-
thirds length of mr}_::nwm_. 2-3 branches ; I1II-VI about half
length segment, 3-6 branches on 5 and 6, more numerous
branches on 3 and 4; 11 reduced, 7-8 branches. Hair 5
bifurcate on segments III-VI, simple on VII. Most of the other
hairs simple or bifurcate, except hairs 3 and 4 on segments 2-4,
which may have several branches.

Larva.—Clypeal hairs : Inner elypeal hair simple, outer
clypeal hair dendritically branched, with 50-60 terminal
branches ; posterior clypeal hair with 2-3 branches or rarely
4-5. Frontal hairs normal, long.  Antenne very stout,
uniformly pigmented, small spines well developed on Inluj
aspect ;  hair arising from internal aspect about middle of
antenna, with 8-12 branches ; terminal hairs 6-10 branches ;
sabres relatively long, a little less than half length ,mlpurm_
Long seta I'nrmm-r q'luu’rvr on  dorso-external surface about
middle of ]rldi](llhf(‘, markedly plumose, not simple as in other
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larvee.  Mentum very small, with four teeth on each side of
median tooth, last of series often very small. Shoulder hairs :
[nner without conspicuous basal tubercle, short, simple, or
sometimes sphit into 2 or 3; middle stout, feathered ; outer
simple, arising independently. Metathoracie hair No. 1
developed as palmate hair.  Pleural hairs as in subgroup, dorsal
posterior 1 having 3-4 stiff branches. Palmate hairs (Fig. 5)
well developed on ITI-VII; hair No. 1 on I and II poorly
developed, with 9-13 leaflets. Leaflets lanceolate, with shallow
indentations scattered along distal third ; length of leaflet on
mid-abdominal segment 0-126 mm. Lateral hairs on I-IT1
long, stout, feathered ; on IV-V long and split near base into
2=3 branches ; on VI-VII very short, with 4—6 branches. Tergal
plates not very long, but fairly broad. Spiracular chitinization
poorly developed and widely separated from median plate,
which is not very broad anteriorly. Peecten with 6-9 long and
12-17 short projections, which are without serrations along their
dorsal borders, the two outermost projections somewhat longer
than the other long ones. Post-spiracular hair with 3—4 branches.
Outer submedian caudal with 5-6 long branches, with stout
ends, but not very sharply eurved, and forming poorly developed
hooks. Hair No. 0 very short and split near its middle into
3 branches on II-VIIIL.

Anopheles (Anopheles) separvatus Leicester,

Culicidee Malaya, 1908, 36.

Large, dark : wing-veins with numerous pale scales,

Clypeus without a tuft of scales: labium (Fig. 6) rough,
shightly shagey towards base, unornamented ; antenns with
some scales on segment 2 and a eluster of pale seales on 3.

Palpi (Fig. 6).—Rough, shaggy on segment 2 ; segment 5
entirely pale ; segment 4 variable, pale with an admixture of
dark scales in central area, or showing a definite dark central
band. up to three-gquarters the length of segment, or dark
basally with only the apex pale; segments 1 to 3 dark,
occagionally with a few pale scales at apex of 2 and 3.

e,

I

Fig. 6.—A. separatus Leicester, A, 2 labium and palp; B, 3 palp:

C, wing ; I}, hind leg; K, |_-.|_1,.'|}|:-nl hairs ; F, right sub-median pro-

thovacic ; . abdominal palmate IV ; H, hair No. 1 on mesothorax.
After (Glater.
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Thorax.—Mesonotum usually with pale median area and
dark stripes, a few scattered narrow, curved hair-like scales.
Anterior pronotum with a tuft of seales. Propleural setwe 3,
or 2 : spiracular set@ 2 or 3 ; no scales on pleura.

Wings (Fig. 6).—C dark except at subeostal and apical
pale areas, both of which are fairly broad, the subeostal involving
R, ; R, with an area of pale or mixed scales in accessory sector
region, pale at apex ; HKs pale, with a dark spot at base, R,
dark, pale subapically ; R, pale with dark spots at base and
apex, or with a median pulv area equal to basal and apical dark
spots i bifurcation of R, and R, dark ; R, , pale with dark
spots at base and apex ; M pale or Imn'd with a dark spot at
base, M, with dark spots at base and apex, M, dark at apex
only ; Cu dark at base, otherwise pale, Cu, with a few dark
scales near origin and dark spots before middle and at apex ;
C'u, pale, dark apically : An pale basally, with dark spots at
middle and apex ; fringe pale at apex of wing from before R,
to termination of &,, and from between I, to R, to the termina-
tion of K, ; or just beyvond.

Legs (Fig. 6).—Femora somewhat paler below : tibiwe
minutely pale apically ; tarsi 1 to 4 on all legs with narrow
apical pale bands, .ﬁfth tarsi often with some pale scales at
extreme tip. Coxa without scales.

Abdomen.—Entirely without scales.

4.—ubeostal pale area broader, only one central dark
spot on An;: antenng without scales; palpi (Fig. 6) with
expanded portion largely pale, the median dark band smaller
than in 4. hyreanus ; sometimes a pale streak on segment 3.

Terminalia.—Claspettes three-lobed ; dorsal lobe with a
spatulate process, middle lobe with accessory set@e only, ventral
lobe with two s-.tmng' seta@, both longer than process on dorsal
lobe : phallosome with thl'i ¢ or four large, serrated leaflets on
each side ; processes of ninth tergite short, much shorter than
the space between them.

Notes.—Often confused with A. hunieri, but obviously a
distinet species.

Eelation to Malaria.—Attempts to infect this species
experimentally have so far failed. Of the few wild specimens
dissected, none hasg been found infected. There appears to be
no evidence that it iz concerned in fransmission, though 1t
certainly feeds on man.

Larva.—Interior anterior clypeal (Fig. 6): Placed close
together ; long, simple. Outer anterior clypeal: As long as
inner ; branched more or less dichotomously, with 11 to 16
branches. Posterior clypeal : Placed in line with or slightly
internal to outer anterior ; short or sometimes hifid on one gide.
Sutural : Longer than posterior clypeal, with 2 to 4 branches.
Trans-sutural : Usually longer than sutural, with 5 or 6 branches.
Antennal : On dorso-internal sarface, one-guarter to one-third
the length of shaft from the base ; reaching bevond end of shaft,
with 25 to 36 branches, occasionally less, from 17 upwards.
Sub-median prothoracie (Fig. 6): Inner much shorter than
outer, dividing into 4 or 5 branches at the tip: cenfral with
9 to 14 branches and a small root. Metathoracie palmate :
, Undeveloped, small, with 4 or b filamentous branches. Plenral :
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Mar 2—DISTRIBUTION OF ANOPHELES HYRCANUS, ITS
VARIETIES, ALSO OF 4, HUNTERI AND A, SEPARATI'S,

H.=Vvar. sinensis, ﬂp, Ly ‘r.-rrr'-r:r.l'.t.
Y. =VAar. ntgerrunus. Pd.— peditoeniatus,
P.—=wvar. pseudopicius. H . =hunters.
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Prothoracie with 3 long simple, 1 very short with 3 to 6 stout
branches, brush-like. Mesothoracie with 2 long simple, 1 short
simple or bifid, 1 very short simple. Metathoracic with 2 long
simple, 1 short with 2 to 4 branches, 1 very short simple, some-
times bifid. Abdominal palmate: Undeveloped on any
segment, the leaflets represented by filamentous branches ;
I larger than 1T, with 12 to 16 branches ; 1T small, with 11 to 15
branches ; III to VI (Fig. 6) larger, with 18 to 25 branches :
VII smaller, with 12 to 18 branches.

Notes.—Hair No. 1 on mesothorax (Fig. 6) poorly developed :
lateral hair on segment IV with 3 or 4 branches,

E Habitat.—Drainsg, pools, swamps, streams, ponds, wells.
Usually found under shade in somewhat restricted localities.

Anopheles (Anopheles) umbrosus Theobald.
Mon. Culicide, 111, 1903, 87.

Fairly large, dark, little ornamented.

Clypeus without a tuft of scales; labium (Fig. 7) rough,
somewhat shaggy near base ; antenns with scales on segments
2 and 3.

Palpi (Fig. 7).—Rough, shaggy near base, unornamented.

Thorax.—Mesonotum with a pale median area, varving in
extent, and a few scattered, very narrow, eurved hair-like scales.
Anterior pronotum with a tuft of scales. Propleural setwse
absent ;: no scales on pleura.

Wings (Fig. 7).—(C dark except at the small subcostal pale
area, which is usually present, and at the small apical pale area,
which extends from just before R, to just beyond it ; R, dark,

Java.

West Jove @ Westbantam, Ostbantam, Sudbantam, Batavia S.V.P.,
Tandjong Prick P., Buitenzorg, Tjitjoeroeg, Soekaboemi, Tjiheha-Ebene,
Bandoeng-Ebene, Nordsoemedang, Tjikadoe, Tegal Wangi, Bandjar,
Kepetakan V.P., Cheribon V.P.

Middle Jave : Tjilatap V.. Babakan, Gombong, Poerworedjo, Tegal V.,
Pekalongan, Semarang, Magelang, Ambarawa P., Banjoebirce, Solo.

Fast Jave ; Residenz Madicen, Lamongan, Modjowarno, Soerabaja,
Probolinggo, Sudloemadjang, Insel Madoera.

SUMATRA.

Atjeh (Aehin) ; Kotaradja 3.V., Lho Sockon P., Lho Seumawes, Belang
Pidie, Belang Kedjeren, Talang akar, Takengon, Langsa, Meulaboh, Tapatoean,
Kota Tjane, Lokop, Bireuen, Singkel Sp.

Fast Swmatra :  Deli-Ebene, Deli-Kuste, Kisaran, Karoo-Hochebene,
Tandjong Morawa, Bagan Siapiapi Sp., Rengat, Moeara Teho, Laobalang,

West Sumatra ; Sidikalang, Toba-Ebene, Siholga, Padang Sidempoean,
Angkola djoeloe, Silindoeng-Ebene, Pahahi-Ebene. Gross-und Klein-Man-
l:‘illili!lg S.V., Soendatar, Bao P., Fort de Kock Sp. Pd., Fort v. d. U[I.]]!E”ﬂl't,
Singkarak, Solok, Sawah Loento, Naras, Angoli, Moeara laboeh, Padang Pd.,
Pangoerceran.

Sowth Sumatrn @ Ketahoen-Ebene, Kepahiang, Tjoeroep, Moeara aman,
Aerpricekan Sp., Lampongs P, kota agoeng.

Bor=<iEo.

Amoentai Sp.. Sanggau, Singkawang, Barabai, Kendangan, Bandjer-
masin, Tajan, Tenggarong, Tandjong Redeb, Sankocelirang, Balikpapan,
Tarakan, Obere Mahakam, Nangatajap.

CELEBES,

Macassar V., Mamoedjoe, Palopo, Pampanoea, Pare pare, Barroe, Paloe,
Kotamobagoe, Sonder.

I8LANDS,

Niaz, Enggano, Riouw H., Natoena Sp., Banka Pd., Billiton, Krakatau,
Karimoendjawa, Salajar. Timor P., Alor P., Ternate P.
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Mar 3.—DISTRIBUTION OF ANOPHELES UMBROSUS,

JAVA.

West Java : West-Bantam, Batavia, Tandjong FPriok, Sindangbarang,
Bandjar,

Middle Java : Noesa kambangan, Tegal, Semarang.

East Java : Soerabajn, Pasceroean, Tambalksari.
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a small pale area in accessory sector region and at apex, some-
times partially involved with subeostal pale area; KRs with
mixed scales and two dark spots, or largely dark ; R, with a
subapical pale area, K, with a pale area before or about the
middle ; R, mainly pale, a dark spot at base ;: M dark at base,
followed by mixed or pale scales, M, with a dark spot at base,
M, dark basally and apically ; Cw dark at base, then pale,
('u, with dark spots before middle and at apex, Cu, dark apically ;
An with two dark spots ; fringe pale at terminations of #, and
k., in addition to apical pale area. :

Legs (Fig. 7).—Femora paler beneath, no or only just
perceptible banding at joints of fore- and mid-tarsi. Femur of
hind leg minutely pale apically, as are the tibia, and tarsi
1 to 3; tarsi 2 to 5 banded basally to a varying extent. Cox@
without scales.

Abdomen.—Entirely without secales.

Fig. 7.—A. wmlrosus Theobald. A, 2 labium and palp: B, 3 palp:
', wing; D, hind leg;: FE, clypeal hairs; F. right sub-median pro-
thoracic ; &, basal portion of prothoracic plearal baivs {after Pun) ;
H. abdominal palmate IV ; .J, hair No. 1 on mesothorax ; K, lateral
hair { No. 6) on segment TV ¢ L, left-hand P-c:!'tirm of abdominal segment TV
showing hairs Nos. 1 to 6 and hair No. 0 anteriorly.  Ajfter Gater.

SUMATRA.

Atjeh (Aekin) : Takengon, Singkel, Meulaboh, Lho Seumawe, Lho
Sockon, Kroengradja, Olehleh.

FEast Sumalra @ Kisaran, Deli-Kuste, Deli-Ebene, Kateman, Hengat,
Tandjong balai, Moeara Tebo. '

West Suwmatra ;@ Sibolga, Padang Sidempoean, Moeara laboeh, Gross.
Mandailing, Aerprioekan.

BorNEOQ.

Sanggan, Simpang, Nangatajap, Balikpapan, Koeala Sambodja, Sekadau,
Tandjong Redeb, Tenggarong, Tarakan, Obere Mahakam, Tini, Tandjong
Selor, Sekajam.

CELERES.
Madjene, Posso.
Israxns,
Niaz, Riouw, Banka, Billiton, Natoena, Boeroe,
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3.—Subcostal pale area wider; M, C'u and their branches
largely pale except at base; An with one dark spot; tarsal
banding on hind leg not so evident; palpi (Fig. 7) entirely
dark with numerous set@e on expanded portion.

Terminalia.—Claspettes  two-lobed, dorsal lobe with a
spatulate process, ventral lobe with a strong seta, much longer
than process, and a minute seta external to it ; leaflets present
on phallosome ;: ninth tergite somewhat curved posteriorly,
the processes broad, stumpy, muech shorter than the space
between them. Coxites with some scales.

Notes.—The above deseription refers to what iz usually
taken to be A, wmbrosus in Malaya. It is uncertain, however,
if the form described conforms to Theobald’s type. and there
are other forms which differ from 1t. The group requires
revision.

Eelation to Malaria.—Experimental infections have been
obtained i Malaya with M.T. malaria, and with B.T. in the
Duteh East Indies.  Natural infections have been observed in
Malaya, Borneo and the Duteh East Indies. The susceptibility
15 sald to be low, but it is considered an important carrier in the
costal plains of Malaya.

Layva.—Inner anterior clypeal (Fig. 7): Placed close
together ; long, simple, but occasionally with a few fine branches
at tips. Outer anterior clypeal : As long as inner ; branched
more or less dichotomonsly, with 4 to 10 branches (rarely with
13 according to Brug). Posterior clypeal : Placed nearly in
line with or internal to outer anterior ; short, with 2 to 4
branches arising from the base ; occazionally simple on one
sidle.  Sutural : Longer than posterior clypeal, simple or with
2 to 4 branches. Trans-sutural : Longer than sutural and
anterior to them :; with 2 to 5 branches. Antennal: On
dorso-internal surface, one-quarter to one-third the length of
shaft from the base: with 7 to 13 branches. Sub-median
prothoracie (Fig. 7) : Inner much shorter than onter, with 3 or 4
branches at about the middle or the tip ; central with 5 to 9
branches and a small root (rarely with 4 branches according to
Brug). Metathoracic palmate: Undeveloped, wvery small,
with 3 or 4 filamentous branches. Pleural : Prothoracic with
3 long simple, 1 very short with 4 to 6 stout branches, brush-like
(Fig. 7). Mesothoraciec with 2 long, 1 short and 1 very short,
all simple. Metathoracie with 2 long simple, 1 short with 2 or 3
branches, 1 wery short simple. Abdominal palmate :
Undeveloped on any segment, the leatlets represented by
filamentous branches ;: I to VI (Fig. 7) with 5 to 12 branches ;
VII with 7 to 10 branches.

Notes—Hair No. 1 on mesothorax (Fig. 7) poorly developed.
Lateral hair on segment IV (Fig. 7) with only 2 or 3 branches.
Hair ** 0" fairly conspicuous on abdominal segments 11 to VII,
with 3 to 10 branches (Fig. 7).

Habitat.—Pools, drains, swamps, streams, miscellaneons,
wells, ponds.,  Usually found under shade, but also in the open.
Common in water discoloured by decaying vegetation and peat.

Subgenus Myzomyia Blanchard.
C.E. Soe. Biol., LIV, 1902, 795.

Characters.—Adult :  Propleural and spiracular  hairs

variable, often reduced in number or absent. Buecopharyngeal
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armature of ¢ always present but of various types. Hypo-
pyvgium with a group of 4-6 spines at base of coxite: these
spines nsually more slender than in Anropheles s.5tr., and not
set on tubercles or lobe ; no additional spine on inner margin
of coxite near middle. Wings nearly always with distinet pale
markings, including a series of four spots along costa : bases
of fork-cells and areas adjacent to cross-veinz almost alwavs
with pale scales.

Pupa.—Lateral apical hairs of abdominal segments usually
longer than in subgenus Anopheles and sharply pointed ; terminal
hair of paddle nsually long and hooked ; hair O (admedian hairs
of posterior margin) of segments 5-7 usuvally as long as the
following segment or longer, simple or bifurcate.

Larva.—Hair on shaft of antenna always short and simple,
and usually on outer surface. Inner anterior clypeal hairs well
separated, their distance apart at least equal to one-fourth of
their length. Plenral hairs variable, one or both of the long
hairs of the meso- and metathoracie groups often ]Jlullmw
Leaflets of float-hairs usually with jagged edges and ending in a
filament (occasionally elliptical, without H]lﬂlll(ll'] or filament,
as 1n snbgenus Anopheles).  Spiracular apparatus as in sub-
genus Anopheles.

Anopheles (Myzomyia) kochi Dionitz.
I'nsektenbirse, XVIII, 1901, 1.

Medium size, light coloured, very highly ornamented ;
abdominal scale-tufts conspicuous.

Labium (Fig. 8).—Golden in apical half or more, sometimes
with a narrow dark band proximal to labella ; the basal half
dark, but with scattered golden seales, usually with golden
patches, especially ventrally : some dark scales may oceur in
the pale apical area ; at base, a tuft of scales ventrally. Antennga
with some minute pale scales on segment 2, and a tuft on 3.

Palpi (Fig. 8).—Segment 5 golden apically, the basal portion
with a narrow dark band ; segment 4 dark basally for about a
fifth of its length, then golden for about another fifth, then
white ; 3 dark basally, then golden, white apically ; 2 dark
with some pale scales and a white band at apex.

Thorax.—Mesonotum with prominent ** eve-spots and
frosty markings, covered with pale scales becoming broader in
fosse and along lateral margins. Anterior pronotum with a
tuft of seales. Propleural sete 2 or 3 ; spiracular sete absent,
but with one or two pale scales in this region ; some scales
associated with prealar, sternopleural and subalar groups.

Wings (Fig. 3).—Predominantly pale, the spots small,
often dot-like ; fringe mainly pale.

Legs.—Femora, tibie and first tarsus (except on leg 1)
speckled ; tibie may be minutely pale apically ; tarsi 1 to 4
pale at apex on all legs, very narrow on leg 11, sometimes hardly
perceptible on segment 4 of legs 1 and I1; segments 3 to 5
of leg III (Fig. 8) with basal bands, the hﬂmling' on this leg
broad at joints 2/3, 3/4 and 4/5: apex of segment 5 on leg I11
pale. Coxe with scales. Speckling sometimes extends to
tarsus 2 on all legs.

Abdomen (Fig. 8).—Dorsum with golden seales on posterior
border of segments I1 to VIII : venter with prominent tufts of
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Mar 4.—DISTRIBUTION OF ANOPHELES KOCHI,
JAava,
West Java : Westhantam, Sudbantam, Serang, Batavia, Tandjong Priok,
Buitenzorg, Sockaboemi, Poentjak, Tjimahi, Bandeeng, Bandjar, Tjiheha.
Ebene, Tji kadoe, Tegal Wangi, Kepetakan, Chervibon, Nord-Boemedang,.
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dark scales, submedianly towards the posterior border, of
segments I1 to VII, some vellow seales on VIII; large, round
pale spots sub-medianly on venter of segments I1I to VI or
more. Cerei with scales.

e
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Fig. 8.—A4. kochi Dinitz. A, labium and palp: B, palp; €, wing;
I, hind leg; E, side view of abdomen. After Gater,

4.—Labium with more extensive pale areas in proximal
portion, sometimes appearing almost entirely pale from above ;
antenn® with some secales on segment 3; palpi as in Fig. 8,
largely pale.

Terminalia.—Terminal seta on claspettes as long as or
slightly longer than spatulate process, two or three shorter setw
placed internally and numerous accessory seta.  Phallosome
short, stumpy, with about six leaflets on each side ; two para-
basal spines separated somewhat from the other three of the
ETOup.

Notes.—An unmistakable species, very common near human
habitations and frequently found in houses. It appears to bite

e T —

Middle Java : Tegal, Bemarang, Magelang, Ambarawa, Tjilatjap, Noesza
kambangan, Gombong, Solo.

Easzt Jave : Residenz Madioen, Modjowarno, Soerabaja, Sod-Leomadjang,
Bondowoso, Insel Madoera.

BUMATRA.

Atjeh (Aehin) ; Lho Seumawe, Lho Soekon, Meulaboh, Tapatoean,
Lokop, Takengon, Kotatjane, Langs=a.
= bugﬁﬂ Sumatra :  Deli-Ebene, Deli-Kuste, Kisaran, Laobalang, Moeara

ey,

West Sumatra @ Sidikalang, Sibolga, Silindoeng-Ehene, Pahahi-Ebene,
Palang Sidempoean, Gross-Mandailing, Klem-Mandailing, Rao, Scendatar,
Fort de Koeck, Pajakombo. Padang pandjang. Fort v. d. Capellen, Angoli,
Kajoetanam, Naras, Emmahaven, Angkola djoeloe, Moeara laboeh.

South Swmatra : Doerian, Martapoera, Moeara aman, Ketahoen-Ebene,
Tjoeroep, Aer pricekan, Kepahiang, Lampongs.

Borxeo,

Bingkawang, Sanggau. Sintang. Kendangan, Balikpapan, Moeara Tewe,
Samarinda, Tenggavong, Tarakan, Tandjong Redeb.

CELEBES.

Paloe, Toli-Toli. Boeol, Menado, Posso. Kotamobagoe, Palpo,
Watampone.
lsranDs,

Niaz, Poelau telo, Enggano, Simaloer, Riouw, Banks, Billiton, Batoo-
Inseln, Bali, Lombok, Scembawa, Soemba, Flores, Poelau laocet, Soela-Tnseln,
Boeroe, Ambon, Ceram,. Halmahera, Ternate, Aroe-Inseln (7).
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man with some reluctanee, not more than about 48 per cent.
feeding on human blood when offered to starved specimens in
captivity.

Felation to Malaria. —Experimental infections have been
obtained in Malaya and in the Duteh East Indies with M.T.
and B.T. malaria. Although not an avid feeder on human
blood, it is relatively highly susceptible in the laboratory.
Natural infections have been observed in the Duteh East Indies
and Assam. In the former, heavy infection rates have been
reported and it has been stated to have been the cause of an
epidemic.  In Malaya, it is often very common but has never
been considered as of any importance. It should, perhaps, be
regar tedl with suspicion,

Larca.—Ioner anterior clypeal (Fig. S8)—Placed com-
paratively very far apart, three times the distance between the
inner and outer hairs on one side ; fine, simple or with very fine
side-hairs ;  two or three side-hairs sometimes prominent,
appearing like fine branches. Outer anterior clypeal : About
one-quarter the length of inner: fine, simple, but sometimes
forked at tip. Posterior elypeal : Placed far back, nearly half-
way between frontal and anterior clypeal hairs; external to
inner anterior but in line with, external, or internal to outer
anterior. Sutural : Lﬂng{ﬂ- [‘:mmtllnm two or three times)
than posterior elypeal ; simple or forked at tip. Trans-sutural :
As long as sutural and in line with or slightly in advance of
them ; simple or with 2 or 3 branches distally. Antennal :
On dorso-external surface, one-quarter to one-third the length
of shaft from the base:; fine, very short. Sub-median pro-
thoracic (Fig. 8) : Inner longer than outer ; weak, with 7 to 10
branches or less ; ecentral with 11 to 15 branches and a fairly
prominent root. Metathoracic palmate : Fairly well developed,
with 9 to 12 lanceolate leaflets. Pleural : Prothoracie with
3 long simple, 1 short simple or bifid. Mesothoracic with 2 long,
1 short and 1 minute, all simple. Metathoracic with 2 long
gimple, 1 short with 2 or 3 branches, 1 minute gimple. Abdominal
palmate : 1 (Fig. 8) small, with narrow lanceolate leatlets or
filamentous branches ; 11 (Fig. 8) larger, with lanceolate leaflets
or leaflets showing a few indentations ; III to VI (Fig. 8) fully
developed, the filament with broad base and very fine tip, the
latter often broken off, giving the appearance of a blunt filament ;
pigmentation heavier proximally, the tips of leaflets clear.

Notes—Antenna very lightly pigmented.

Habitat.—Draing, pools, awamps, miscellaneous, rice-fields,
wells, ** artificial ', seepages, streams, ponds. Often found in
small collections of muddy water in roads and near houses.
In rice-fields it i2 found in the small, muddy pools after the water
is drained off for harvest,

Anopheles (Myzomyia) leveosphyrus Dimitz.
I'nsektenbirse, XYIIL, 1901, 37.
Mediom  size, highly ornamented, the hind tibio-tarsal
joint conspicuonsly white.
Labium (Fig. 9).—Slightly longer than palpi, smooth
distally, shagey basally, especially ventrally, unornamented ;
anfenna with scales on segment 3.
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Palpi (Fig. %).—HRough, shagey towards base ; four narrow
pale bands, apex pale ; apical and subapical pale bands about
equal, broader than preapical dark band, or these three bands
may be equal ; apices of segments 2 and 3 pale, the former
sometimes with only a few pale scales.

Thorax.—Mezonotum dark with some frosty markings often
showing ** eye-spots ' on foss® ; some narrow curved scales,
more numerous on anterior half and laterally over wings.
Anterior pronotum with a tuft of scales. Propleural seta
2 or 3; spiracular set@ fine, small, 1 or 2. Halteres with
conspicuonus, pearly white scales.

Wings (Fig, 9).—Secaling on most veins broken into numerous
short dark spots and pale areas, especially noticeable on Cu
and its branches and on An, which has 5 to 7 dark spots ; pattern
very variable, differing on two wings of the same specimen ;
fringe spot usually present at termination of Cw, and often
between Cuy, and An.

i e

Fig. 9.—A. leucosphyrus Dinitz. A4, 7 labium and palp ; B, & palp;
C, wing: [, hind leg; K, clypeal hairs; F, right sub-median
prothoracic ; @, part of abdominal palmate IV. After Gater.

Legs.—Femora, tibiz and tarsus 1 speckled on all legs,
tarsus 2 on leg 111 in addition ; tarsi 1 to 4 on all legs with apical
pale bands ; basal pale bands on segments 2 to 4 of leg I, forming
broad bands at these joints ; tips of fifth tarsus usually dark,
more rarely pale; hind leg (Fig. 9) with a conspicuous broad
pale eream or white band at the tibio-tarsal joint, involving
about one-fifth of the length of tibia and basal portion of tarsus 1.
Cox@e without scales.

Abdomen.—Without secales dorsally except on segment
VIII, on which numerous golden secaleg oceur ; ventrally with
a few scales on segment VI, a tuft of dark scales and a few pale
seales on VII and some golden seales on VILIL.  Cerel with seales.

4.—Similar to female, palpi as in Fig. % ; scaling on venter
of abdomen absent,

Terminalia.—Claspettes  with terminal szeta as long as
spatulate process; an internal, sub-terminal seta half as long ;
a minute seta situated proximally between the other two;
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Mapr 5 —DISTRIBUTION OF ANOPHELES LEUCOSPHYRUS,
H.=wvar. hackeri.

Java.
Westhbantam, Tambaksari, Sud Malang,

SUMATHA.
Atjel (Achin) : Langsa, Takengon.
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numerons accessory seti@ on inner face. Phallosome with 7 or 8
leaflets on each side.

Notes—Usually associated with jungle.

Relation to Malaria.—This species has been infected experi-
mentally with B.T. malaria and has also been observed naturally
infected in the Duteh East Indies. It is not generally considered,
however, to be of mueh importance as a carrier.

Larva.—Inner anterior elypeal (Fig. 9) : Placed far apart,
simple or with a few fine side-hairs. Outer anterior elypeal :
Placed rather far back, one-third to one-half the length of inner ;
simple.  Posterior elypeal : Placed external to inner, internal
to outer anterior elypeal hairs: fine, extending to bases of
inner anterior hairs ; simple, or bifid at the tip in some.  Sutural:
As long as posterior elypeal ; simple or bifid distally. Trans-
sutural : Slightly longer than sutural and slightly anterior to
them : with 3 to 6 branches, occasionally simple or bifid.
Antennal : On dorso-external surface, one-third the length of
shaft from the base ; minute, simple. Submedian prothoracic
(Fig. ) : Inner with 13 to 21 branches and a prominent, dark
root ; ecentral with 11 or 12 branches and a prominent, dark root
which is usnally confluent with the root of the inner hair ; outer
short, appearing to arise from the root of the central hair or
very close to it. Methoracic palmate : Small, with 6 to 12
lanceolate leaflets on a fairly long stalk. Pleural : Prothoracie
with 3 long simple, 1 short simple or bitid. Mesothoracie with
2 long, 1 short, 1 minute, all simple. Metathoracic with 2 long
simple, 1 short with 2 or 3 branches, 1 minute, simple. Abdominal
palmate : I small, undeveloped with filamentons branches,
some of which may be slightly flattened ; II larger, with
filamentous or slightly flattened branches ; IIL to VI (Fig. 9)
fully developed, the filament with the base broad and the tip
somewhat coarse ;  pigmentation slightly less distally than
proximally ; VII smaller, the filament not so well differentiated.

Notes.—Shaft of antenna slender.

Habitat.— IPools, swamps, miscellaneons, streams,
“ artificial *, drains, ponds, wells. Water often stagnant ;
usually found under shade.

Anopheles ( Myzomyia) punctulatus Donitz.
Lesw!.:_t‘t*nbr'jrw. XVIII, 1901, 372.
J—Head with apical half of proboscis creamy-white to
vellowish with a brownish ring immediately before the base
of the labella ; palpi of female with a dorsal pateh of pale scales

East Sumatra :  Deli-Ebene, Deli-Kuste, Tandjong Balai, Kisaran,
Mocara Tebo H.

West Suwmeatra @ Gross-Mandailing, Socendatar, Kajoetanam, Sawah
loento, Moesara laboch, Angoli, Limaa manis.

South Sumatra @ Benkoelen, Moeara aman, Aerpriockan, Doerian,
Lampongs.

BorxEn,

Sanggau, Balikpapan, Samarinda H., Tenggarong H., Tandjong Redsb,
Tandjong Selor, Tandjong Palas, Tandjong Djoetar, Moecara Tewe, Ober-
Mahakam, Sekajam, Tajan, Meliau, Tarakan, Sekadau, Nangatajap.,
CELEBRES,

Madjene H., Mamoedjoe H., Toradjagebiet H., Tolitoli H., Paleleh,
Posso H.

Isnawps.
Nins, Poolau lacet, Boeton, Sangihe H., Talaud.
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toward the base of the second segment, apex with a narrow
pale band, apical half of third segment pale with a discoloured
spot  subapicallv, rest dusky-brown with a small sub-basal
pale spot, fourth segment with a narrow brownish-black band
as also the fifth segment, remainder creamyv-white.

Thorax : Secales on the anterior prothoracie lobes are
sparse, those on the mesonotum appear to be narrower than in
var. molueccnsis.

Wings and legs are similar to those of var. moluccensis ;
tarsal V of fore leg may be dark, or there may be pale scales
mixed with dark ones ; the basal banding on ITI-IV of mid legs
may be absent, tarsal IIT and sometimes IV of hind legs may
also be sgpotted.

Abdomen similar to that of var. moluceensis, scales only on
gegments VII and VI, coxites also covered with scales ; all
segments covered with pale hairs.

4.—Head with palpi as figured. Terminalia as figured.

Larea.—Shoulder hair small, unpigmented, not on a * plate ™
as in var. moluccensis as in figure. Inner and outer anterior
clypeal hairs not fraved, the outer about half the length of the
inner ; inner occipital hair not branched : leaflets of palmate
bristles pigmented, smaller than in var. moluceensis, filament
one-third the length of the blade, shonlder well marked.

Dristribution.—As for var. meluceensis. Type localities
were  Bogadjim  (Stephansort) near Madang and Kokopo
(Herbertshoe) on Blanche Bay, New Britain.

Bianomics.—As for var. moluceensis and like it in feeding
habits—both the typical form and the variety will feed at anyv
time of the day, provided the sky is overcast.

Both are small, grey ||103n|uilm=:5 and do not attract much
attention when feedinge becanse their bite is ~ot gevere, neither
do they make any noise. The typieal form, like the variety,
enters houses and remains there if undisturbed. It often
happens that the typical form is less abundant than the variety
molwecensis,

There are oceasions when both the typical form and the
variety appear to be present in almost negligible numbers and
vet the malaria may be high. This is also accentuated by the
fact that when larve are abundant the adults are not at their
peak. It is after the larve have matured, pupated and the
adults emerged when the peak period comes, approximately
three to four weeks from the time when the larvae are seen to be
abundant. This is the period that marks the onset of malaria
in a district.

Again there is a pre-wet season rise in malaria in New Guinea
which subsides at the onget of the wet, remaining in this condition
until the end of the wet season, when there 18 another definite
rise, the post-wet season malaria rise, which, like the pre-wet
season rise, may assnme epidemic form if there be an influx of
new arrivals such as takes place in wartime.

Relation to Disease.~Heydon in 1923 demonstrated that
this mosquito and its variety were intermediary hosts of malaria,
the former of M.T., and the latter of B.T., M.T., and possibly
Cuartan.

De Rook in 1924 proved that this species was a carrier of
malaria in north New Guinea, finding a natural infection rate
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of 1:5=5 per cent. in different months with an abundance of
cvsts in the stomach.

Many workers have sinee confirmed that this species and
var., moluecensis are efficient intermediary hosts,

: ;
‘&% S : at: .fr
¥

Fig. 10.—A. punciulatus Dinitz, also var. moluccensiz Swell., and Sw.

de Granf, 1, wing ; 2. hind leg; 8, ¢ head ; &5, & palp : 6, J terminalia :

5, larva : B, leal of float hair. Var. moluccensis, 4, 9 head : 7, larva.
After Bwellengrebel and Rodenwaldt.,

Anopheles (Myzomyia) punctulatus var. moluccensis Swell. and
Swell, de Graal.
Meded, Burger. Geneesk, Dicnst, Deel ITX, 1919, Addenda 1.
Y—Head covered with white scales, base of head with
black ones; antenng brown, whorls of hair pale ; probosecis
blackish-brown, labella vellowish-brown ; palpi as in figure.
Thorax with anterior prothoracie lobe covered with small
black scales ; sentum with seattered white semi-erect scales
and pale hairs : sentellum with white semi-erect seales ; a dark
hrown spot on either side of thorax about one-third the distance
from the anterior mairgin, and a median one just behind the
seutellum.
Wings as in figure.



Mar 6.—DISTRIBUTION OF ANOPHELES PUNCTULATUS
AND VAR, MOLUCCENSIS.

P.=punciulotus, M.—moluccensiz, n.d.=—not differentiated.

44



Legs.—Dusky-brown, very distinetly spotted, the spots
forming more or less complete rings ; fore leg : femur, tibia and
tarsus I spotted, apex of tarsus with broad apieal band ; tarvsi
1I-1V with broad, pale base and apex ; femur, tibia and first
tarsal of mid leg with numerous pale bands, se cond tarsus w u‘h
a median band, tarsals [-1V with apical and basal pale banding
hind leg is ilffluui

Abdomen dark brown, with pale hairs ; segments six and
seven with narrow, semi-erect, yellowish-golden scales ; sternites
seven and eight similar to tergites seven and eight ; terminalia
somewhat similar to var. tessellatus but between the parabasal
spines there is rather coarse short hair instead of it being fine
Inwards from the apical hair of the harpago only one short hair,
half the length of the apical one; between this and the club
are two small hairs.

Larva.—Inner and outer anterior clypeal bristles distinetly
frayed, the outer abount half the length of the inner; posterior
clypeal bristle inconspicuons, about one-guarter the length of
the inner clypeal bristle. Outer oceipital hair with four small
branches, inner with two to three ; mid and inner shoulder hairs
dark, stout, with numerons lateral branches ; palmate bristles
on segments II-V1I with leaflets pigmented, blade slightly
longer than filament, latter tapering to a fine point, shoulder
distinet.

Distribution.—Cueensland @ Townsville, Cairns. Charters
Towers (K. J. Clinton), Hughenden, Mt. Isa, Mareeba, Atherton ;
Northern Territory : Darwin to Katherine. Probably also in
the northern part of Western Australia. Throughout New
Guinea, particularly along the coastal areas ; Papua : Molueca
Islands to the 170° east longitude. :

The Queensland localities, except Charters Towers, are from
specimens taken by myself. There 15 no doubt that this variety
is very widely distributed in north Queensland. It is probably
the commonest mosquito in Katherine, where it breeds in the
lagoons and pot-holes along the river hanks.

The female freely enters houses to feed ; engorged specimens
may often be found in considerable numbers in such situnations
during the daytime.

It will feed at any fime of the day if the sky be overcast.
I found at Keravat and Pondo in New Britain that it fed freely
indoors from the mid afterncon until late at night.

- Relation to Malaria.—An important intermediary host of
B.T., M.T., and (?) Quartan.

It is also an efficient intermediary host of Waechereria

banerofti.

NeEw GUINEA.

Kokas M., Kaimana M., Fakfak P.-=M.. Albatroshiwak F.-+M.. Meer-
Ebene P.4-M., Batavia Biwak P.+M., Motor Biwak P.4-M., Pionier
Biwak P.. Prauw Biwak M., Manokwari n.d., Merauke n.d., Tanah merah
(Digoel) P.4-M., Idora P., Schouten-Insel P.-FM.. Sorong M., Hollandia
F.4+M. Hinterland der Geelvinkbai n.d,

OTHER 1SLANDS,

Halmahera : Sidangoli P,, Tobelo P. M., Weoda P.-M., Maidi P.,
Gita P., Batjan-Archipel P, M., Poelau Salawati M., Misool M., Poleau
Larat P.--M., Japen-Gruppe P. M., Ceram (Piroe) P. M., Ambon P. M.,
Boeroe P.+M.. Ternate P43, Aroe P.4-M., Soela-Inzeln P.-+M., Banggai-
Inseln M., Banda P.-+M., Saparcea P., Damar I*.
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Bionomics.—unlit natural and artificial water, e.g. banks of
rivers and creeks, with or without vegetation, drains, trenches,
swamps, hoot prints of cattle and horses, puddle holes, and
oceasionally brackish water pools.

This mosquito follows man when he cutz down and clears
away the serub, thns admitting the sun to ground water which
was previously unsuitable to it for lack of sunlight.

Anaopheles (Myzomyia) tesselatus Theobald.,
Mon., Culicide, 1, 1901, 175.

Medinm size, highly ornamented,

Labium (Fig. 11).—Golden in apical half with a dark spot
proximal to labella, base dark, somewhat shaggy ventrally ;
antenng with some scales on segments 2 and 3, sometimes
i 4.

Palpi (Fig. 11).—Rough, somewhat shagey at base ; four
white bands, three broad, 01 NAITOW ; apical pale band narrower
than sub-apical, which iz about the same width or slightly
narrower than the preceding pale band, the intervening black
bands narrow, about the same width or narrower than the pale
band at apex of segment 2: some pale scales on dorsum of
seoments 2 oand 3.

Thorax.—Mesonotum dark with some frosty markings and
a tendeney to form * eve-spots "' : some narrow pale scales
along median line and laterally. Anterior pronotum with
some seales. A single propleural seta, spiracular set@e absent.

Wings (Fig. 11).—Sealing on veins broken into a number
of dot-like dark spots (as in A. khackeri and A. lencosphyrus)
similar to A. lewcosphyrus but with fringe-spots at ferminations
of C'u, and An; wvery variable, differing on two wings of same
apecimen ; An mlll at least i‘uul‘ dark spots, usnally more.

Legs, ——-}'i'muld, tibise and tarsus 1 on all iv,&:ﬁ speckled ;
leg I with apical pale bands on tibia and tarsi 1 to 5, tarsi 2 to 4
with basal bands as well, forming broad bands at these joints ;
leg IT with narrow apieal bands on tarsi 1 to 3, bands at apex of
4 and 5 hardly perceptible ; hind leg (Fig. 11) with the tibia
minutely pale apically and narrow terminal bands on tarsi
1 to 4; tarsus 5 usually dark at apex, more rarely pale. Coxme
without scales.

Abdomen.—Without scales except on cerei.

§.—Labium dark throughout its length : antennz with a
few dark scales on segment 3 :; wing not showing the marked
apotting to the same extent, especially on A#»n., which may have
only two dark spots ; palpi as in Fig. 11.

Terminalia.—Apical seta of claspette longer than spatulate
process, two short set@e internally and numerons accessory setas.
Phallosome with about seven leaflets on each side.

Notes.—Often taken in human-bait traps ;@ has been shown
to feed on man.

Relation fo Malaria.—lxperimental infections have been
obtained with M.T. malaria in Formosa and in the Duteh East
Indies, where a natural infection was also ohserved. It i3 not
considered to play any important part in transmission.

Larva.—Inner anterior elypeal (Fig. 11) : Placed far apart
but comparatively closer together than in A. kecki: short,
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stout, with a few fine side-hairs or simple ; occasionally the
side-hairs are comparatively thick. Outer anterior clypeal :
About one-guarter the length of inner anterior: fine, simple.
Posterior clypeal : About the same length as outer anterior :
placed far back, nearly half-way to bases of frontal hairs, in
line with or slightly external to inner anterior: fine, simple.
Sutural : Slightly longer than posterior clypeal ; with 2 to 4
branches. Trans-sutural : As long as sutural and anterior to
them, with 2 to 4 branches. Antennal : On dorso-external
surface, one-quarter to one-third the length of shaft from the

T 4

Fig. 11.—A. tesselaius Theobald. A, 9 labium and palp ; B, & palp :

. willg; £, hind leg: £, clypeal hairs; £, right sub-median

prothoracie ; f, abdominal palmate I ; H, abdominal palmate 11 ;
J, part of abdominal palmate IV. After Gater.

base ;  fine, very short, simple. Bub-median  prothoracie
(Fig. 11): Inner slightly longer than outer, very weak, with
2 to 5 branches ; ecentral with 6 to 13 branches and a fairly
prominent root. Metathoracie palmate : Less developed than
in A. kochi: with lanceolate leatlets, the tips fine. Pleural :
Prothoracie with 3 long simple, 1 short simple or bifid. Meso-
thoracie with 2 long, 1 short and 1 minute, all simple. Meta-
thoracic with 2 long simple. 1 short forked and 1 minute simple.
Abdominal palmate : T (Fig. 11) small, with filamentous or
slightly flattened branches, or very narrow, lanceolate leaflets ;
IT (Fig. 11) slightly larger, with filamentous or flattened branches,
or very narrow, lanceolate leaflets ; III to VI (Fig. 11) fully
developed, but the filament very poorly ditferentiated, very
few indentations being present. some leaflets even lanceolate ;
pigmentation even; VII smaller, often only with lanceolate
leatlets.

Notes.—Shaft of antenna usually Fairly heavily pigmented
{in comparison to A. kochi).

Habitat.—Pools, drains, swamps, ponds, miscellaneons,
streams, rice-fields, ** artificial .  Under shade or in the open ;
often in dirty, stagnant water.

Anopheles ( Myzomyia) aconitus Donitz,
Zeitsehr. f. Hyg. Infectionsk., X LI, 1902, T0.
small 3 labinm pale in apical half; legs dark.
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Mar 7—DISTRIBUTION OF ANOPHELES TESSELATUS,

Java,

West Java: Westhantam, Sudbantam, Batavia, Tandjong Priok,
Buitenzorg, Sockaboemi, Sindangbarang, Tjiheha-Ebene, Bandoeng, Bandjar
Tji kados, Tegal wangi, Kepetalkan.

Middle Joava : Tjilatjap, Tegal, Sernarang, Magelang, Ambarawa. Solo.
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Labium (Fig. 12).—Pale (golden) in apical half, dorsally as
well as ventrally, sometimes with some dark seales, or a narrow
dark ring, just proximal to labella ; antenne with one or two
minute pale scales on segment 2, some larger scales on 3.

Palpi (Fig. 12).—Three pale bands, two broad one narrow,
or two, one very broad and one narrow ; segment 5 entirely
pale, 4 entirely pale or with a narrow dark band eentrally,
3 and 2 pale apically, 3 usually basally as well ; apical pale
band much broader than pre-apical dark band when present,
the sub-apical pale band from half to as broad as the apical
when a pre-apical dark band oceurs.

Thorax.—Mesonotum with a paler median area and some
narrow, hair-like scales. Anterior pronotum without scales.
Proplenral setae 1 or 2 ; spiracular set@ 1 or abzent, very small.

H

Fig. 12.—A. aconitus Donitz, 4, T labium and palp: B, 3 palp ;

. wing ; D, hind leg ; E, clypeal hairs ; F, right sub-median prothoracic ;

t+, leaflets from abdominal palmate 1V ; H, showing tergal plates, hair
No, (0 and haeirsa 1 to 6 and & dfter Gater.

East Jave: Residenz Madioen, Djatiroge, Modjowarno, Scerabaja,
Pazocroean, Probolinggo, Sund-Loemadjeng, Kali Rawaan, Bondowoso,
Insel Madoera.

SUMATRA.

Atjek  (Achin) : Kota HRadja, Lho Seumawe, Lokop, Lho Soekon,
Meulaboh, Belang Kedjeren, Kota Tjane, Takengon, Tapatoean, Singkel.

East Swmatra ;. Deli-Ebene, Deli-Kuste, Tandjong Morawa, Kisaran,
Inland Djambi, Tandjong Balai, Moeara Tebo, Tandjong Poera.

West Sumatre @ Sibolga, Sidikalang, Angkola djocloe, Padang Sidem-
poean, Gross-Mandailing, Rao, Angoli, SBcendatar, Pajakombo, Emmahaven,
Kajoe tanam, Fort de Kock, Fort v. d. Capellen, Naras, Moeara laboech.

South Sumatra : Moeara aman, Tjoeroep, Aer priockan, Pager alam,
Lampongs.

BorxiEo,

Sangran, Singkawang, Kendangan, Samarinda, Tenggarong, Boeloengan,
Balikpapan, Moeara Tewe, Tandjong redeb.

CELERES.

Polewali, Toradja-Gebiet, Boeol, Paleleh, Kotamobagoe, Menado,
Sonder,

IsLaxns,

Nias, Krakatau, Bali, Lombok, Poelau lacet, Sangihe, Sanana. Boeroe,
Ambon, Ceram, Ternate, Halmahera, Socmbawa, Alor,

New CGuinea,

Fakfalk %%



Wings (Fig. 12).—Fairly light ; pre-humeral, humeral and
pre-sector dark spots on € often continuous, or the pre-sector
pale area may be present ; K, usnally pale from base to pre-
sector dark spot, middle spot on K, distinetly shorter than on € ;
Ky, s mainly pale, a basal dark spot present or absent; An
usually with three, but sometimes with only two dark spots,
fringe pale at terminations of all veins, including An, at apex of
wing extensively pale from £, to K, or broken up by dark
areas. A variable wing.

Legs (Fig. 12).—Uniformly dark except for occasional
minute pale areas at base of fore- and mid-femora and tibie ;
tarsi sometimes with a saggestion of banding, but indefinite,

Abdomen.—Entirely without scales.

g—Labium entirely dark ;: palpi as in Fig. 12,

Terminalia,—Claspettes with a strong terminal seta, hali as
long again as the spatulate process, and a stout seta, about the
same length as the process, between the latter and the terminal
seta ;. numerous accessory seta ;. phallosome with four leaflets
on each side, blade-like, strongly curved in apical half on one
edge, straight on the other edge and serrated in the case of the
larger leaflets.

Notes. —Diflicult to distinguish from A. varuna and
A, minimus, especially A, minimus flavirostris.  The labium
may show varving degrees of paleness, but the fringe-spot at
the termination of An appears to be a more or less constant
character for differentiating A. aconitus.

= §h

Relation to  Malaria.—This species has been infected
experimentally with M.T. and B.T. malaria in Malaya. Natural
infections have been observed in Malayva (mid-gut only), the
Duteh East Indies and Burma. It possibly plays a minor part
in transmission and should be regarded with suspicion.

Larea.—Inner anterior clypeal (Fig. 12) : Placed far apart ;
short, stont, with a few fine or prominent but short side-hairs,
some of which may be bifid. Outer anterior clypeal : Half or
more the length of inner; stout. with a few prominent but
short side-hairs. which are sometimes stout and spine-like.
Posterior elvpeal : Placed slightly external to inner anterior ;
short, not extending to bases of inner anterior : with 2 to 5
branches. Sutural :  Longer than posterior clypeal, with
2 to 4 branches. Trans-sutural : As long as sutural and anterior
to them ; with 3 to 7 branches. Antennal : On dorso-external
surface, about one-fifth the length of shaft from the base ; very
short, simple.  Sub-median prothoracie (Fig., 12) @ Inner stout,
with 17 to 24 branches and a fairly prominent, dark root ;
central stout, with 10 to 13 branches and a fairly prominent,
dark root, which is sometimes confluent with the root of the
inner hair.  Metathoracie palmate :  Fairly well developed,
with 11 to 18 narrow, laneeolate leaflets, the points very fine and
drawn out. Pleural : Prothoracic with 2 long simple, 1 long
with 7 to 9 branches, 1 short with 2 or 3 branches. Mesothoracic
with 2 long simple, 1 short forked, 1 minute simple. Meta-
thoracic with 1 long simple, 1 long with 4 to 7 branches, 1 very
short with 3 to 5 branches, 1 minute simple. Abdominal
palmate : 1 fairly well developed, with lanceolate leaflets, or
narrow leaflets with the filaments poorly differentiated in
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comparison with those on posterior segments ;  pigmented ;
11 to VII (Fig. 12) fully developed, the leaflets on I narrower
than on suceeeding segments ; filament sharply differentiated,
fine with narrow base, one-third to one-half the length of blade.
The pigmentation is uneven, there being a elear cone-shaped
area, below the filament, which ig separated from the vest of the
leatlet by a narrow band of darker pigmentation.

Notes.—Anterior tergal plates (Fig. 12) very large, the
posterior border convex, involving the small posterior plate.
Anteriorly there is an area of darker pigmentation and posteriorly,
bevond the border of the plate, are two small oval plates.
Hair 0 " on abdominal segments 11 to VII prominent, simple
or with 2 or 3 branches ; it is situated either just outside the
edge of the anterior plate or just within the posterior lateral
borders (Fig. 12).

Habitat.— Rice-fields, streams, pools, drains, swamps, ponds,
seepages, wells, miscellaneons, * artificial .  Usunally in the
open, with a preference for clear, slowly flowing water.

Anopheles ( Myzomyia) minimus Theobald.
Mon., Culicider, I, 1901, 186.
Small 3 lighter facies, legs dark.
Labium (Fig. 13).—Mostly dark : but often with a pale
area ventrally in apieal half ; antenna with one or two minute
pale scales on segment 2, and some larger scales on 3,

——E——
— et —_—
=Sy = e

D

Fig. 13.—A. minimus Theobald. A4, 2 labium and palp ; B, 3 palp ;
Ui wing ; D, hind leg ; E, clypeal hairz ; F, right sub-median pro-
thoracie ; &, part of abdominal Emlnmm 1V. After Gater.

Palpi (Fig. 13).—Three pale bands, two fairly broad, one
narrow ; segment 5 entirely pale, 4 pale apically and basally,
3 and 2 pale apically : apical pale band, pre-apical dark band
and sub-apical pale band all about equal in width. The pale
bands variable in extent and apparently not to be taken as a
reliable eriterion for differentiating this species from A, aconilus,

Thorax.—Mesonotum with a paler median area and some
narrow, hair-like secales. Anterior pronotum without scales.
Proplenral setse 1 or 2 ; spiracular set@ 1 or absent, small.
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Wings (Fig. 13).—Fairly dark ; pre-humeral and humeral
dark spots on € continuous, but a minute pale area (pre-sector)
separating dark base of €' from pre-sector dark spot ; [, pale
from base to pre-zector dark spot, middle dark spot shorier on
R, than on ' ; K, . mainly pale with a dark spot at baze ; An
with two dark spots, the outer long ; fringe with a pale area from
B, to i, and fringe-spots at terminations of most other veins
except An.

Legs (Fig. 13).—Uniformly dark, coxae without scales.

Abdomen.—Entirely without scales.

F.—Palpi (Fig. 13): With expanded portion mostly pale.

Terminalia.—Practically the same as in A. fluviatilis.

Notes —Dweseribed by Gater from specimens kindly supplied
by the Central Malaria Burean (India) and Dr. Paul F. Russell
(Philippine Islands). Recorded in India and the Philippines
a8 a house-loving species, but this habit appears to be not so
evident in French Cochin-China.

Relation to Malaria.—This species is regarded as a most
important natural carrvier wherever it occurs.

Larva—Inner anterior clypeal (Fig. 13) : Placed far apart ;
stout, simple. Outer anterior clypeal : Over half the length of
inner ; stont, simple. Posterior clypeal : Placed in line with
inner anterior, reaching as far as bases of anterior hairs ; simple.
Satural : As long as posterior elypeal ; with 4 to 7 branches.
Trans-sutural : As long as sufural and practically in line with
them ; with 4 to 7 branches. Antennal : On dorso-external
surface, one-quarter to one-third the length of shaft from the
base ;:  short, szimple. Sub-median prothoracic (Fig. 13):
Inner very stout, with 19 to 26 branches and a prominent,
dark root; central with 12 to 18 branches and a prominent,
dark root, which may or may not be confluent with the root of
the inner hair ; outer short, slender, sometimes appearing to
arige from root of central hair. Metathoracie palmate @ Well
developed, with 12 to 17 long, lanceolate leaflets. Pleural :
Prothoracic with 2 long simple, 1 long branched, 1 short with
3 or 4 branches. Mesothoracic with 2 long simple, 1 short
simple or bifid, 1 minute simple. Metathoracic with 1 long
simple, 1 long branched, 1 short with 2 or 3 branches. 1 minute
simple. Abdominal palmate : I well developed with differ-
entiated filaments, but the leaflets somewhat narrow ; Il to
VII (Fig. 13) fully developed, the filament fine and sharply
differentiated, but with a somewhat broad base, one-half to
two-thirds the length of blade ; distal portion of leatlets clear,
proximal portion pigmented, an area of deeper pigmentation
between the two portions.

Notes.—Posterior to hair No. 1 on the mesothorax there 1s
a small median brown plate, and a little posterior to this is a
pair of similar plates. Tergal plates very large, posterior
border rounded and including the posterior plate. A little
posterior to the large plate is a pair of small, sub-median oval
plates. Hair* 0 " prominent, arising a little h("hllltl the posterior
border of the anterior tergal plates on each side, but not as large
as in A, fluviatiliz. Exceptionally it may ]uat touch the edge
of the plate on I1I and TV, but never arises directly from it.
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It iz simple or with 2 branches on LI, with 2 branches on I1I to V,
with 2 or 3 on VI and simple on VII.

Habitat.—Small pools at the edges of streams; grassy
streams, springs, irrigation channels, rice-fields; usually in
¢ glean " water.

Anopheles (Myzomyia) varuna Iyengar.
Ind. J. Med. Res., XII, 1924, 24,

The palps of the female have two broad white bands
apically. The intervening black area is never broader than the
middle white band, though it is often equal to it. The apical
white band is somewhat smaller than the next white band. The
base of the costa iz uninterruptedly dark-scaled for one-third
of its length. The small white basal spot of A. minimus is never
found in this form. The third longitudinal vein has some black
sealing apically and basally and the central white region varies
from three-quarters to two-thirds of the length of the vein. The
fifth vein is as in A. lisfoni ; but its anterior branch has either
only one white spot along its course near cross-vein m-ci, or
with an additional spot.

The main differences between minimus, varuna and listoni
are with regard to the bands on the female palpi, the basal
costal black spot and the fifth vein. They may be summarized
as follows :

A minimus A. varuna A, listoni
Theo. Iyengar. Liston.
1. Apical bands of | Broad. Broad. Narrow.

female palpi.
2. Basal Ird of costa | Not continuously | Continuously | Continuously

darlke ;  inter- | dark. dark.
rupted by a
small white
3. Middle white arca | jths to fths of | fths to §rds, jths to frds or
of the 3rd vein. lemgth of vein. | ! ovien less,
4. Anterior branch | Mostly white- | Black - scaled | Black with one
of Sth wvein. sealed with with one or two | small white
three small | white spots. spot.

black spots,

Gater's deseription is also given with his illustrations, as
t 18 fuller.
Small : very zimilar to A. mintmus.

Labium (Fig. 14).—Pale to a varying extent in apical half,
dorsally as well as ventrally.

alpi (Fig. 14).—Three pale bands as in A. minimus, two
fairly broad, one narrow.

Thorax.—As in A. minimus.

Wings (Fig. 14).—Similar to A. minimus but darker, more
like A. fluviatilis, pre-humeral, humeral and presector dark
spots continuous, no pale area before sector.

Legs.—Uniformly  dark, coxs without seales, as in
A. minimus.

—
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Mar 8. —DISTRIBUTION OF ANOPHELES ACONITUS,
A. MINIMUS AND 4. VARUNA,

T —aconitis. M.=minimus. Vr.=varuna.
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Abdomen.—As in A. minimus.

g.—Similar to A. minimus except for characters given.
Palpi (Fig. 14) with smaller pale areas.

Terminalia.—Similar to those of A. fluriatilus, but 4 or
more leaflets on each side (Christophers).

Notes.—Liable to be mistaken for A. aconitus, especially
when the labium is markedly pale.

D et

Fig. 14.—4. varuna Ivengoar. A. § labium and palp: B, 3§ palp;

', wing ; D, hind leg ; E, vight-hand portion of abdominal segment V,

showing tergal plates, hair No, 0, hairs 1 to 6 (6 cut off short), and 8,
After Gater,

Java,

West Jove : Westhbantam, Sudbantam, Ostbantam, Tegal wangi,
Tjikadoe, Berang, Batavia, Tandjong Priok, Buitenzorg, Soekaboemi,
Wijnkoopsbai (T.31), Djampang (T.AL), Tjiheha-Ebhene (T.M.), Bandoeng,
Soemadang, Nord.-Spemedang (T.M.), Bandjar.

Middle Java : Tjilatjap, Noesa kambangan, Babakan, Gombong, Tegal,
Batoer, Semarang (T.M.), Oengaran, Kedong Kebo, Willem I., Magelang,
Salao,

Fast Jave : Inland und Koste der Residenz Madioen, Modjowarno,
Modjokerto, Kediri, Djatirogo, Soerabaja, Malang, Tambaksari, Nordkuste
von Ostjava langs Madoerastrasse, Sudkuste ven ganz Ostjava, Sud-
Loemadjang, Sitoebondo, Banjoewangi, Insel Madoera.

SUMATRA.

Atjel (Achin) : Kotaradja (T.M.), Lokop, Belang kedjeren, Bireuen,
Seulimenm, Tapatoean, Kroengradja (M.), Takengon, Kotatjane, Seropwai.

East Sumatra @ Kuste von Deli, Ebene von Deli, Kisaran (M.T.), Lao
Balang (M.T.).

West Sumatre - Angkola djoeloe (T.M.), Padang Sidempoean (M.T.},
Cirosa-Mandailing (M. T.), Mosara laboeh (T.M.), Batang toroe (Vr.), Loeboelk
Sikaping (T.M.Vr.), Soendatar (T M.Vr.), Angoli (T.M.), Rao, Pahahi-Ebene,
Ka{jlunnlana:n. Sidikalang, Fort de Kock, Padang Pandjang, Fort v. d. Capellen
(T.M.).

South Sumatra @ Benkoelen, Ketahoen-Ebene, Moeara aman, ij.‘l‘ﬂ-ﬂp..
Lampongs,

Borxeo,

Balikpapan.
CELERES,

Malkassar, Ra];mng_ Madjene, 'l'mmiju-(i(:!}'mt. Mandar, Paloe (M.),
Hoeal (M.), Paleleh (M.), Menado, FPosso (M), Palopo- und Toma-Ehene,
Kotamobagoe, Kolaka, Mocara-Bai, Kendari,

IsLANDS,

Babang (M.), Simaloer, Nias (M.). Bali, Lombok, Scembawa, Flores (M.],
Soemba (M.T.), Alor (M.}, Wetar (M.), Pantar, Timor-Koepang (M.), Roma,
Babar, Kizar, Sangihe (M.), Talisai (M.). Boeton, Moena.
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Felation to Malaria.—This species hag been found infected
in nature and is possibly just as important a carrier as
A. minimus, to which it is closely related.

Larva.—Closely resembles the larva of A. minimus, differing
as follows: (1) Leaflets of metathoracic palmate hair longer
(0-083 mm. as against 0-071 mm.) (2) Leaflets of abdominal
palmate hairs larger. (3) The most important difference is
found in hair 0 on abdominal segments II to VII. It arises on
the tergal plate, much nearer the middle than the posterior
border (Fig. 14). It is simple, exeept on segments 1V to VII,
where it may be bifid.

Habitat.—Wells, pools in slow-running streams ; stagnant
water in ponds and ditches and collections of water by the
roadside.

Anopheles | Myzomyia) annularis Van der Wualp.
Notes Leyden Museuwm, VI, 1884, 249,

Small to medinm, black facies ; hind tarsi conspicuously
white,

Labium (Fig. 15).—Unornamented, rather shagey at base ;
antennge with scales on segment 2, and on 3 to 5 or more.

Palpi (Fig. 15).—Three white bands, one broad, two narrow.
Segment 5 entirely white, apex of 4, 3 and 2 white ; apieal
white band three-quarters to as wide as pre-apical black band.
Shagey.

Thorax.—Mesonotum  dark, without pale median area,
covered with short, broad pale scales extending to fossw.
Anterior pronotum usually with one or two scales. Propleural
dete absent ; spiracular setse 2 or 3; one or more pale scales
associated with pre-alar and sternoplearal groups, but not
forming clusters.

Wings (Fig. 15).—Predominantly dark ; pre-humeral dark
accessory spot long, undivided, narrowly separated from the
broad humeral dark spot; all veins mainly dark, with narrow
pale areas: &e pale area not involving flil, or only partly ;
Cuw and Cu, mainly dark, dark at origin of Cu,.

Legs.—Femora and tibim pale on inner fm ¢, both minutely
pale apically : hind-leg (Fig. 15) with a dml.uwr white band at
apex of tarsus 1 ; tarsus 2 white apically for about one-guarter
of itz length ; 3 to 5 entirely white ; a pale pateh on femur,
similar to leg 11, may ocenr; leg T with fairly broad terminal
white bands on tarsi 1 to 3. Leg II with a |nulnln£=nt white
pateh near apex of femur and fairly broad white terminal bands
on tarsi 1 and 2. Cox@e with some pale scales.

Abdomen.—Some dark scales on posterior and lateral
regions of segments VI or VII to VIII dorsally : some pale
seales on lateral regions of same segments ventrally, rather more
numerous than on dorsum. Cerei with prominent scales.

4.—Palpi (Fig. 15): Mainly dark except for white areas
on expanded portion : a few pale seales, sometimes extensive,
on dorsmm of secments 2 and 3.

Terminalia.—Claspettes with a stout apical seta, not much
longer than spatulate process ; a fine, short seta between apical
seta and proeess ; two similar setae internal to apical. Leaflets
t or 5 on each side. long : largest fairly strongly convex on
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one edge, straight on the other, the others less convex ; serrations
on straight edge of all leaflets for nearly their whole length.,
Coxites with scales.

~ Notes.—This species should not be confused with A. philip-
pinensis or A. pallidus, especially on the character of veins Cu
and Cu,.  In India it is stated to be mainly a cattle-feeder, but
is also found in houses. Walch has stated that it feeds readily
on man in the Netherlands Indies.

Eelation to Malaria.—Owing to the confusion of this species
with A. philippinensis and A. pallidus, the earlier records of
experimental and natural infections in Malaya must be accepted
with caution. It has been experimentally infeeted in India and
the Dutch Hast Indies, and has been found naturally infected
in these countries as well as in Burma. It has recently been
experimentally infected with M.T. malaria in Malaya.

B D Gt
PN L gt

Fig. 15.—4A. gnnulgris v. d. Wulp. 4, ¥ labium and palp ; B, 3 palp;

O, wing ; D, hind leg ; E, clypeal hairs ; F, sutural and trans-satural

hairs ; 7, right sub-median prothoracie ; H, part of abdominal palmate I ;
J, part of abdominal palmate IV. After Gater.

Larva.—Inner anterior clypeal (Fig. 15) : Placed far apart ;
stout, with numerous long, conspicuous side-hairs. Outer
anterior clypeal : Two-thirds to three-quarters the length of
inner ; with 12 to 27 long, thin branches, giving the hair the
appearance of a brush ; the main stem may be divided. Posterior
clypeal : Placed external to inner anterior ; short, not reaching
the bases of the latter ; with 2 to 5 branches or simple. Sutural
(Fig. 15) : Longer than posterior clypeal, almost reaching the
bases of frontal hairs; simple or bifid at tip. Trans-sutural :
Shorter than sutural and slightly anterior to them : with 3 to 5
branches. Antennal : On dorso-external surface, one-third the
length of shaft from the base ; small, simple, but oceasionally
bifid at the tip. Sub-median prothoracie (Fig. 15) : Inner stout,
with 12 to 21 closely set branches and a prominent, dark root ;
central stout, with 10 to 15 branches and a prominent, dark
root, which is eonfluent with the root of the inner hair ; outer
sometimes apparently arising from the root of the ceptral hair.
Metathoracic palmate :  Fairly well developed with 6 to 12
lanceolate leaflets, the tips fine. FPleural : FProthoracic with
2 long simple, 1 long branched and 1 short with 2 or 3 branches.
Mesothoracie with 1 long simple, 1 long branched, 1 short simple
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Mar 9.—DISTRIBEUTION OF ANOPHELES ANNULARIS,
Java,
West Java: Westbantam, Ostbantam, Sudbantam, Tegal wangi,
Tjikados, Serang, Batavia, Tandjong Priok, Buitenzorg, Scekaboemi, Tjiheha-
Ebhene, Cheribon, Kepetakan, Nord-Soemedang, Bandjar.

Mididle Jave : ‘Tjilatjap, Noesa kambangan, Babalkan, Gumhung,
Semarang, Ambarawa, Magelang, Tegal, Solo,
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or forked and 1 minute simple. Metathoracic with 2 long
branched, stout; 1 very short with 2 to 4 branches and 1
minute simple. Abdominal palmate: T (Fig. 15) small, the
filament usually partially differentiated, but sometimes with
lanceolate leaflets ; 11 to VII (Fig. 15) fully developed, the
filament fine, nearly three-fifths the length of blade, with the
base fairly broad ; pigmentation even or slightly deeper distally.
Habitat.—See remarks under A. philippinensis.

Anopheles (Myzomyia) karwari James, in Theobald.
Mon. Culicide, 111, 1903, 102.

Small to medium, ornamented ; hind tarsi tipped with
white.

Labinm (Fig. 16).—Unornamented, rather shaggy at base ;
antennse with scales on 2 and 3.

Palpi (Fig. 16).—Four white bands, two broad, two narrow.
Segment. 5 white at base and apex, with a narrow black band
near base ; 4 white distally, black at base: apex of 3 and 2
white. Hough, rather shaggy at base. Apical white band
narrower than sub-apieal ; pre-apical dark band very narrow,
sometimes partially obscured by overhanging white scales.

Fig. 16.—A. karwari James., A, 2 labium and palp;: B, § palp;

', wing ; [, hind leg ; E, clypeal hairs ; F, metathoracic palmate ;

7, lateral hair (No. 6) on segment Vi H, part of abdominal
palmate IV. .Afier Gater.

Erst Java : Residenz Madioen Inland und Kuste, Modjowarjno, Toeban,
Soerabaja, Sud-Loemadjang, Insel Madoera : Banghkalan.

SUMATEA.

Atjeh (Achin) : Kotaradja, Lho Seumawe, Tapatoean, Sigli, Belang
kedjeren, Seulimeum, Lokop.,

East Sumatra ; Kisaran, Moeara Tebo, Lachalang.

West Sumatra @ Sidikalang, Sibolga, Padang Sidempoean. Cross-Man-
dailing, Klein-Mandailing, Rao, Scendatar, Loebook Sikaping, Fort de Kock,
Pajakombo, Fort v. d. Capellen, Singkarak, Sawah Loento, Solok, Angoli,
Angkola djoeloe, Moeara laboeh, Liman manis, Kajoetanam, Naras, Padang,
Emmahaven, Sandaran agoeng, Padang Pandjang.

South Suwmatra : Pager alam, Tjoeroep, Benkoelen, Doerian, Ketahoen-
Ebene, Lampongs.

Borxgo.
Tajan (Bv. Kapoeas).
IsLaxDps,
Nias, Banka, Bali, Soemba, BEoti, Timor,
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Thorax.—Mesonotum without pale median area, covered
with fairly broad scales extending into fosse ; an * eye-spot
sometimes visible anteriorly at sides of median line. Anterior
pronotum usually without seales, sometimes with a single seale.
Propleural sete absent ; spiracular sete 2 to 4; an oceasional
scale associated with ]}I'{’f-i!..lﬂ.r and lower sternopleural groups.

Wings (Fig. 16).—Predominantly pale, pattern generally
as in figure but somewhat wvariable; inner and outer pre-
humeral dark accessory spots undivided ; R, pale at base; An
with two dark spots, the distal spot long ; fringe spots usually
at terminations of all veins, but that at termination of An
may be absent ; a fringe-spot between C'u, and An.

Legs.—Dark with white bands, femora and tibize minutely
pale apically, femora pale ventrally in varying degrees. Hind
leg (Fig. 16) with apex of tarsi 1, 2 and 3 white in increasing
widths ; tarsus 4 white with a central black band : 5 entirely
white. Leg I with fairly broad apical white bands on tarsi
1 to 3; II with narrow white bands at apex of tarsi 1 and 2.
A white area on outer face of base of tibiw II and II1. Coxe
with a few scales or bare.

Abdomen.—Sealing on dorsum restricted to a few on VII
and VIII; ventrally a few scattered scales on segments V or
VI to VIII. Cerei with scales.

4.—Palpi (Fig. 16) with only an occasional paler scale on
segments 2 and 3 dorsally, and a few at the joint.

Terminalia.—Claspettes with a stout sub-apical seta, longer
than spatulate process, and a single small seta between the
sub-apical seta and the process. Leaflets broad, serrated in
distal half on one edge, the opposite edge of largest leafiet
broadly convex, other leaflets more lanceolate. Coxites with
scales.

Notes.—Can be found both in human dwellings and cattle-
sheds. Feeds readily on man.

Felation to Malaria.—Experimental infections have been
obtained in Malayva with M.T. and B.T. malaria. A natural
infection has only once been observed in India, when one
stomach infection in 1,697 dissections is recorded, and twice in
Malaya (one stomach infection in 1,216 and two glands in 2,217
dissections). It is at present. doubtful if it plays an important
part in transmission.

Larva.—Inner anterior clypeal (Fig. 16) : Placed far apart,
with a few or numerous short, fine side-hairs, whieh are always
clearly visible. Outer anterior clypeal: Half or more than
half the length of inner ; with 3 to 10 short side-hairs, which are
rather more conspicuous than those on the inner anterior.
Posterior clypeal : Placed in line with, or shightly external to
inner anterior ; reaching the bases of the latter or well beyond ;
simple, oceasionally forked on one side. Sutural : As long as
posterior e¢lypeal ; simple or with 2 or 3 branches arising about
half-way or more from the base. Trans-sutural : Shorter than
santural and anterior to them : with 3 to 7 branches.  Antennge :
On dorso-external surface, one-quarter to two-fifths the length
of shaft from the base:; short but fairly prominent, simple.
Sub-median prothoracie : Inner with 18 to 33 branches and a
prominent, dark root ; central with 18 to 29 branches, the main
stem sometimes divided, and a prominent, dark root. Meta-
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thoracic palmate (Fig. 16): Undeveloped, with 3 to 10
filamentous branches ; never with lanceolate leaflets.  Plenral :
Prothoracic with 2 long simple, 1 long branched, 1 short with
3 to 7 branches. Mesothoracic with 1 long simple, 1 long
branched, 1 short with 2 to 4 branches, 1 minute simple. Meta-
thoracic with 2 long branched, 1 short with 3 to 6 branches,
1 minute simple. Abdominal palmate : I undeveloped with
filamentous or slightly flattened branches, never with narrow
lanceolate leaflets ; 1T small, with 8 to 16 lanceolate leaflets ;
III to VII (Fig. 16) fully developed, the filament fairly well
differentiated, one-fifth to one-quarter the length of blade,
bluntly pointed with a fairly broad base ; pigmentation even or
somewhat irregularly distributed, especially distally.

Notes.—Lateral hair on segment V (Fig. 16) with 6 fo 14
branches, on VI with 7 to 16 branches. Hair No. 5 on abdominal
segment IT with 6 to 10 branches. These characters, together
with the invariable absence of lanceolate leaflets on the meta-
thoracic palmate hairs, can be relied upon to distinguish this
species from A. maculatus. In the latter, slightly damaged
filaments on the abdominal palmate hairs may give the
appearance of thoge found in A. karwari.

Habitat —Pools, drains, swamps, seepages, streams,
miscellaneous, ponds, rice-fields, wells.  Usually found in grassy
pools in the open and more commonly in hilly than in fat
country. Frequently associated with 4. maculatus in the same
breeding-place.

Anopheles (Myzomyia) maculatus Theobald.
Mon. Culicide, 1, 1901, 171.

Small to medium, highly ornamented ; legs conspicuous,
speckled, hind tarsi tipped with white.

Labinm (Fig. 17).—Unornamented, rather shaggy at base ;
antenn@ with scales on segments 2 and 3 and 4 or 5.

Palpi (Fig. 17).—Three white bands, two broad, one narrow.
Segment 5 entirely white, 4 mainly so with a narrow black band
centrally, 3 and 2 white apically ; apical white band rather
broader than sub-apical, pre-apical black band narrower than
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Fig. 17.—A. maculatus Theobald. A, 3 labium and palp; B, & p&l_p;

C, wing ; D, hind leg ; E, clypeal hairs ; F, right sub-median prothoracice ;

@, two forms of metathoracic palmate hair; H, part of abdominal
palmate IV ; .J, lateral hair (No. 6) on segment V. After Gater,
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Mar 10.—DISTRIBUTION OF ANOPHELES KARWARI.

BUMATRA.

West Swmatra : Sibolga, Padang Sidempoean, Gross-Mandailing, Loeboek
Bikaping, Soendatar, Naras, Kajoe tanam, Angoli, Moeara laboeh, Aer
prioekan,
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cither. Rough, shaggy at base ; sometimes some scattered
pale scales on dorsal surfaces of segments 2 and 3.

Thorax.—Mesonotum with very slightly paler median area,
covered with rather broad pale scales narrowing along centre
and anteriorly ; scales extending into fosse and somewhat
thicker along lateral areas. Anterior pronotum with a scale
or two. Propleural set:ze absent ; spiracular seta 4 to 6 ; pale
scales associated with pre-alar and sternopleural groups.

Wings (Fig. 17).—Predominantly pale, pattern generally
as in figure but variable ; inner and outer pre-humeral dark
ACCeIZOTY spots separate or only partly joined ; R, pale at base ;
An with three, sometimes two, dark spots, the distal spot short ;
fringe-spots at termination of all veins.

Legs.—Femora and tibize speckled, speckling extended to
tarsus 1 or 2. Hind leg (Fig. 17) with pale stripe on inner face
of femur which is minutely white apically ; tibia minutely
white apically ; tarsi 1 and 2 white apically, 3 and 4 white
basally and apiecally, 5 entirely white. Leg I with white spots
on tarsus 1 and fairly broad white bands at all joints except 4/5 ;
II with pale stripe on inner face of femur, and apical white bands
on tarsi 1 to 3. Coxa I1 and IIT with scales.

Abdomen.—Secaling on dorsum very variable ; scales may
be confined to segment VIII only, or extend from II to VIII,
inereasing in numbers from before backwards, the latter fairly
commeon, as is also scaling from IV to VIII. Ventrally, some
scattered scales usually present posteriorly from V to VIII or
less ;  laterally some scales at posterior angles, sometimes
forming tufts on VIII, more rarely on VII as well. Cerci
with numerous seales.

3.—Palpi (Fig. 17) mostly white, usually with pale stripes
along dorsal surface of segments 2 and 3. Abdomen with fairly
heavy scaling on ventral surface (rotated) of segment VIIIL.
Coxites with numerous scales.

Terminalia.—Claspettes with an apical seta longer than
spatulate process : two short sub-apical set@ internal to apical.
Leaflets broad, broadly convex in apical half on one edge, a
few serrations in apical half on the opposite, concave edge.

Larva.—Inner anterior clypeal (Fig. 17) : Placed far apart ;
stount, with short side-hairs on the distal two-thirds. The
side-hairs may be conspicuous, or very fine and visible only
under a high power : oceasionally some side-hairs may be bifid.
Outer anterior elypeal : Half to two-thirds the length of inner
anterior ; stout, with side-hairs. The side-hairs are more
conspicuous than on the inner anterior, but not s0 numerous ;
sometimes stout and long enough to appear like short branches,
Posterior elypeal : Placed in line with or slightly external to
inner anterior : reaching beyvond the bases of the latter ; simple
or sometimes forked distally. Suotural: As long as posterior
clypeal ; simple or sometimes forked. Trans-sntural : Shorter
than sutural and anterior to them ; with 2 to 5 branches.

BorxED.

Melian.
CUELERES,

Madjene, Mandar, Toradja-Lander.
IsLAanDs.

Riouw, Banka, Billiton.
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Mar 11.—DISTRIBUTION OF ANOPHELES MACULATUS.

Java, . _ -.
West Java : Ostbantam, Tjikadoe, Soekaboemi, Djampang-Gegeng,
Buitenzorg, Poentjak, Tasikmalaja, Nord-Soemedang, Sud-Soemedang,

Bandjar.
it



Antennal : On dorso-external surface, one-quarter to two-fifths
the length of shaft from the base ; short but prominent, simple.
Sub-median prothoracie (Fig. l.} Inner stout, with 18 to 25
closely set branches and a prominent, dark root ; central stout,
with 14 to 24 branches and a prominent, dark root; outer
sometimes appearing to arise from the root of the central hair,
Metathoracic palmate : Variable, even on the two sides of the
same larva. Undeveloped, with 2 to 6 filamentous branches
(Fig. 17), or with some of the branches slightly flattened ; or
partially developed, with 1 to 4 narrow, lanceolate leaflets
(Fig. 17). Pleural : Prothoracic with 2 long simple, 1 long
branched, 1 short with 3 to 5 branches. Mesothoracic with
1 long simple, 1 long sparsely branched, 1 short simple or forked
at tip, 1 minute simple. Metathoracie with 2 long sparsely
branched, 1 short with 2 to 5 branches at the tip, 1 minute
simple. Abdominal palmate : I small, the leaflets filamentous,
slightly flattened, or very narrow lanceolate ; II small, with
6 to 18 leaflets, lanceolate or with poorly differ entiated filaments : -
IIT to VII (Fig. 17). fully developed, the pigmentation of the
leaflets tending to be patchy, but heavier at the distal end ;
filament well differentiated, one-third to two-thirds the length
of blade, sharply pointed, the base narrow or moderately broad.

Notes,—Lateral hairg on segments V and VI (Fig. 17}
with 3 to 6 branches. Hair No. 5 on abdominal segment II
with 4 to 6 branches. The tips of the filaments of the palmate
hairs are easily broken off, giving the filaments a blunt
appearance,

Habital.—Drains, pooels, streams, swamps, seepages,
miscellaneous, ponds, wells, * artificial . Typical of cleared
hill jungle, hut usually umlnlr very light shade. Those found in
ponds and sw amps were 1:rmb*nb1u at the edges, where fresh
water was flowing in. Although normally a pure water breeder,
in the absence of its preferred breeding places 1t can adapt
itself to a large number of other types of water.

Notes.—A. maculatus dravidieus Christophers has scaling
on the dorsum of the abdomen extending over several segments ;
it is now considered merely as a variant of the typical form.
A. maculatus is a shy species, usually difficult to find in buildings
in Malaya, although apparently often taken in them elsewhere ;
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Midedle Jave : Batoer, Wonosobo, Bandjarnegara, Noesa kambangan,
Semarang, Banjoe biroe, _

East Javae : Residenz Madioen, Scoerabaja, Malang, Sud.-Malang, Kali
Rawaan, Sud-Banjoewangi, Insel Madoera.

SUMATRA.

Atjeh (Achin) : Takengon, Belang kedjeren.

East Sumatra : Kisaran, Karoo-Hochebene. _

West Swimatra : Sidikalang, Sibolga, Padang Bidempoean, Gross-Man-
dailing, Socendatar, Angkola Djoeloe, Limau manis, Lochoel soelasih, Fort
de Kock, Padangpandjang, Kajoetanam, Naras, Emmahaven, Angoli, Sawah
Loento, Sandaran ageeng, Moeara laboeh.

South Sumatra : Moera aman, Ketahoen-Ebene, Pager alam, Doerian.
Borxeo,

Ober-Mahakam.

CELERES,

Toradja-Lander, Watampone, Balangnipa.
Iaraxps,

Nias, Enggano, Riouw, Banka, Natoena, Anambas, Boeton, Flores,
Timor : Koepang, Atamboea ; Alor, (Arvoe 2.
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it is readily taken in human-bait traps and feeds most avidly on
man. HEssed states that it is attracted to light.

Relation to Malaria.—This species has repeatedly been
shown to be one of the most important natural earriers in
Malaya.

Anopheles ( Myzomyia) pallidus Theobald.
Mon. Culicidee, 1, 1901, 134.

Brown facies ; very similar to A. philippinensis, from which
it can be distinguished on the following points :

Thorax.—Meskatepisternum  with pale scales in elusters
associated with sternoplenral set@, those associated with upper
group extending beyond it upwardss and downwards towards
lower group.

Legs.—Tarsus of hind leg (Fig. 18) with no trace of pale
marking at apex.

Abdomen.—Secaling on dorsum heavier ; ventrally a namber
of scattered pale seales on I1I to VIII, tlu- cluster of dark scales
on VII not so large.

Male terminalia.— Leaflets about 5 on  each side
(Christophers).

Notes.—Omly one example of this species has as yvet been
seen from  Malaya., The differences from A. philippinensis
agreed with those noted by Christophers for the Indian form.
Nothing 1z known of its habits in Malayva : 1t 12 found in houses
and cow-sheds in India.

iy

ig. 18.—A. pallidis Theobald. A, 2 labium and palp : B, 3 palp ;
Ii' wing ; I, hind leg ; E, clypeal hairs ; F, sutural and trans-sutural
hairs ; @, part of abdominal palmate IV. After Gater.

Relation to Malaria.—Experimental as well as natural
infections are recorded from India, but this species is not
generally considered to be an important carrier. There are no
reliable records for Malava.

Koy and Biswas (J. Malar. Inst. I'ndia, 1V, 1942, 417)
have shown on gland disseetion of 854 specimens eaught in
houses of Anopheles pallidus Theobald a sporozoite rate of
0-7 per cent., indicating that this species is an intermediary
host of major importance.
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Larva.—Inner anterior clypeal (Fig, 18) : Placed far apart ;
stout, with numerous, prominent side-hairs. Outer anterior
clypeal : Half to two-thirds the length of inner; with 15 to 37
long branches, giving the hair the appearance of a brush ; the
main stem often divides into 2 or 3 branches.  Posterior clypeal :
Placed external to inner anterior: short, only just reaching
bases of inner anterior hairs, with 2 to 5 branches, usually 3.
Sutural (Fig. 18) : With 3 to 8 branches, usually 5 in Indian
specimens the main stem usoally divides into two diverging
branches near the base, each branch again subdividing. Trans-
sutural : About the same length or slightly shorter than sutural
and approximately in line with them : with 4 to 7 branches.
Antennal : On dorso-external surface, one-quarter to one-thiri
the length of shaft from the basge; fine, short, simple. Sub-
median prothoracic : Inner stout, with 16 to 26 branches and
a prominent, dark root ; central fairly stout, with 11 to 15
branches and a prominent, dark root, which is confluent with
the root of the inner hair; outer sometimes appearing to arise
from the root of the central hair. Metathoracie palmate :
Better developed than in A. annularis, with 11 to 15 lanceolate
leaflets. Pleural : Prothoracic with 2 long simple, 1 long stout
branched, 1 short with 2 to 5 branches. Mesothoracie with
1 long simple, 1 long stout branched, 1 short simple, 1 minute
simple. Metathoracie with 2 long stout branched, 1 short with
2 or 3 branches, 1 minute simple. Abdominal palmate : 1
small, with the leaflets lanceolate, or with very poorly
differentiated filaments : II to VII (Fig. 18) fully developed ;
pigmentation heavier distally : the filament sharply pointed
but not very fine, half or more the length of blade.

Notes,—See under A. philippinensis,

Habitat. —Suamatra : Sarolangoe, Solok.

Anophetes { Myzomyia) philippinensis Ludlow.
J. Amer. Med. Assn., 1902, 426.

Small to medium ; hind tarsi conspicuously white ; dark
brown facies.

Labium (Fig. 19).—Unornamented, rather shaggy at base ;
antenns with seales on 2, and on 3 to 5 or 6 or more.

Palpi (Fig. 19).—Three white bands, one broad, two
narrow. Segment 5 entirely white, apex of 4, 3 and 2 white ;
apical white band three-quarters to ag broad as pre-apical dark
band. Shaggy.

Thorax.—Mesonotum without paler median area, covered
with short, broad pale scales extending to fosse. Anterior
pronotum usually with one or two scales. Propleural setw
absent ; spiracular setwe 2 or 3: some scales associated with
pre-alar and sternopleural groups ; an occasional seale on other
areas of meskatepisternum, but not in clusters.

Wings (Fig. 19).—Moderately pale : inner and outer pre-
humeral dark accessory spots usually divided, the areas of dark
and pale scaling in this region very variable ; ', B, and other
anterior veins with narrow pale areas ; Se pale area involves
R,; R,.; mainly pale; Cu and ("u, mainly pale, no dark spot
at origin of Cu, ; An with 2 or 3 dark spots.
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Legs.—Femora and tibiw pale on inner face, a few white
seales at apex or dark. Hind leg (Fig. 19) with a terminal pale
patch or band, which may be small or (rarely) absent, on tarsus 1 ;
tarsus 2 white distally for one-third to one-half its length ;
3 to 5 entirely white. Leg I with fairly broad white bands at
apex of tarsi 1 to 3. Leg IT with a linear patch of white scales
near apex of femur and fairly broad white bands at apex of
tarsi 1 and 2. Cox@ with scales.

o

Fig. 19.—A. philippinensiz Ludlow. 4, 3 labium and palp;

B, & palp: O, wing ; D, hind leg ; E, clypeal hairs ; F, sutural

and trans-sutural hairs; &, part of abdominal palmate IV,
After Gater.

Abdomen.—A few scales on IV and V dorsally, increasing
on VI and VII along posterior borders, more numerous on
VIII ; wventrally very few or no pale scales except on VI to
VIII, a small cluster of dark scales eentrally on VII, dark
seales at posterior angles of VIII (sometimes VII ag well) tending
to form tufts.

g—Palpi (Fig. 19): Mainly dark with white areas on
expanded portion.

Terminalia.—Claspettes with stout apical seta not much
longer than spatulate process ; a short, fine seta between apical
geta and process, and two similar set@ internal to apical seta.
Leaflets long, about 6 on each side, broader ones curved on one
edge in distal half, serrated for most of their length on the
opposite, straight edge ; smaller leaflets with few serrations.

Notes.—Very easily confused with A. pallidus and with
A. annularis on superficial examination. Found in housges
and cattle-sheds, and occagionally taken in enormous numbers
in human-bait traps. Feeds on man, but not very readily.

Relation to Malaria.—Malayan records for A. annularis
(A. fuliginosus) almost certainly apply to this species in the
majority of casez. Records for “ A. fuliginosus ' show that
both experimental and natural infections have been obtained,
and the true A, philippinensis has been experimentally infeeted
with M.T. and B.T. malaria. In India and Burma A. philip-
pinensiz has been found naturally infected. Dissections of
562 gpecimens taken in a malarious district in Malayva were
negative. It often oceurs in enormous numbers and although
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there is not at present any reliable evidence that it plays any
important part in transmission, it should not entirely be neglected
as a possible carrier.

Larva.—Inner anterior clypeal (Fig. 19) : Placed far apart ;
stout, with numerous, conspicuous side-hairs, longer than in
A. pollidus ; some may be bifid. Outer anterior elypeal :
About two-thirds the length of inner; with 25 to 33 long
branches, giving the hair the appearance of a brush ; the main
stem  often divides into two or three branches. Posterior
clypeal : Placed external to inner anterior ; ghort, not reaching
the bases of the latter ; with 5 to 9 branches from near the base.
Sutural (Fig, 19) : Longer than posterior clypeal, not reaching
the bases of frontal hairs ; with 3 to 9 branches, the hair usually
dividing into two diverging branches near the base. Trans-
sutural : About as long as sutural and anterior to them ; with
4 to 9 branches. ‘mlt-lmal On dorso-external surface, one-
quarter to one-third the length of shaft from the base ; base
rather stout and tending to split into 2 or 3 branches at the tip.
sSub-median prothoracic : Inner stout, with 18 to 28 branches
and a prominent, dark root; central stout., with 13 to 22
branches and a prominent, dark root, which is confluent with
the root of the inner hair ; onter arises apart from the root of
the ecentral hair. Metathoracic palmate: Well developed,
with 11 to 15 lanceolate leaflets. Pleural : Prothoracie with
2 long simple, 1 long stout branched, 1 short with 2 to 4 branches.
Mesothoracie with 1 long simple, 1 long branched, 1 short
simple or forked, 1 very short simple. Metathoracic with 2 long
branched, 1 short with 2 or 3 branches, 1 minute simple.
Abdominal palmate : I fairly well developed, with lanceolate
leaflets, or leaflets with poorly differentiated filaments ; 11
fully developed, but smaller than on succeeding segments ;
ITI to VII (Fig. 19) fully developed ; filament under half the
length of blade, the base fairly broad, tapering abruptly to a
very fine tip ; pigmentation even or rather heavier distally.

Notes.—Descriptions of this species differ, especially in
regard to the branching of the sutural hairs. Malayan specimens
do not appear to agree with deseriptions published by workers
in India ; but A. pallidus and A. philippinensis have so recently
been recognized as oceurring together in Malaya that the above
deseription must at present be accepted with caution, and
digerimination between the two species will remain uncertain
until more specimens can be examined.

Habitat.—Rice-fields, pools, drains, swamps, ponds, wells,
streams, miscellaneous, ** artificial . An open swamp breeder,
common in rice-fields, especially not long after the crop is
planted out. The three species, A. philippinensis, A. pallidus
and A. annwlaris have been confused in Malaya, so that the
above records refer to all three.  The common species in Malaya
appears to be A. philippinensis.

Distribution.—Java : Sumatra ; New Guinea: Meraunke.

Anopheles ( Myzomyia) ramsayi Covell.
Ind. J. Med. Res., XIV, 1927, 1020.
Small, highly ornamented ; legs conspicuous, speckled,
hind tarsi largely white,

G



Labinm (Fig. 20).—Unornamented, smooth; antenns
with white scales on segments 2, 3 and 4. '

Palpi (Fig. 20).—Three white bands, one broad, two narrow ;
segment 5 entirely white, 4 white in distal half, apex of 3 and 2
white ; apical white band equal to twice the width of pre-
apical dark band.

Thorax.—Mesonotum  with broad pale scales, especially
anteriorly and extending into fosse, and narrow pale scales.
Anterior pronotum without scales. Propleural seta absent ;
spiracular setee 2 a seale or two associated with the spiracular
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Fig. 20.—A. ramsayi Covell. A, % labium and palp; B, 3 palp;

€, wing ; D, hind leg ; E, clypeal hairs ; F, prothoracic pleural hairs ;
f, two forms of abdominal palmate II.  4fter Gater.

Wings (Fig. 20).—Fairly dark, pattern generally as in figure ;
humeral and pre-humeral accessory dark spots broad: pre-
apical dark spot on ' much broader than the pale area on either
side ; Cu-Cu, with three or four dark spots, a small spot at the
origin of Cwy; An with three dark spots.

Legs.—Femora and tibie speckled, pale below, tibie
minutely pale apieally ; tarsus 1 also paler below, sometimes
with some speckling. Leg 1 with tarsi 1 to 3 pale apieally ;
leg 11 with the femur and tarsi 1 and 2 pale apically. Hind
leg (Fig. 20) with apex of tarsi 1 and 2 pale, segments 3, 4 and 5
nninterruptedly white.

Abdomen.—With brownish hairs, scales confined to a few
on the dorsum of segments VII and VIII, and the venter of
VII. Cerci with scales.

3.—Similar to female ; palpi as in Fig. 20.

Terminalia.—Claspettes with a short seta on each side of
the apical seta, the latter slightly longer than the spatulate
process.  Leaflets of phallosome short, the broader ones with
one edge convex in the distal half, the other edge straight with
a few serrations about the maddle.

Notes.—Dwescribed from Indian specimens kindly supplied
by the Central Malaria Bureau. Ramsay reports taking this
species in houses and eattle-gsheds.
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Mar 12 —DISTRIBUTION OF ANOGOPHELES RAMSAYT,
JAYTA,
West Java : Westhantam, Batavia, Tandjong Priok, Tegal sangi.
HUMATRA,
Feast Sumatra ;@ Moeara Tebo,



Felation to Malaria.—Natural infections have been observed
in India.

Larca—Inner anterior clypeal (Fig. 20): Placed apart
only about one and a half times the distance between the inner
and outer anterior hairs on one side ; stout, with short, con-
spicuous side-hairs. Outer anterior clypeal: Half to two-
thirds the length of inner anterior ; stout, with 3 to 8 thick,
spinous side-hairs on the distal two-thirds. The main stem
often splits into two near the end. Posterior clypeal : Placed
external to inner anterior hairs, rather far forward, reaching
well bevond the bases of the latter ; slender, simple. Sutural :
About as long as posterior clypeal ; simple. Trans-sutural :
About the same length as sutural and in line with them ;: with
2 or 3 branches. Antennal: On dorso-external surface, one-
gquarter to one-third the length of shaft from the base; short,
simple. Sub-median prothoracic : Inner rather short, with
7 to 10 branches ; central with 9 to 16 branches and a prominent,
dark root. Metathoracic palmate : Undeveloped, with 3 or 4
filamentous branches. Pleural: Prothoracic (Fig. 20) with
2 long simple, 1 long branched, 1 short truncate with short,
gpinous lateral branches. Mesothoracic with 1 long simple,
1 long branched, 1 short simple or forked, 1 minute simple.
Metathoracie with 2 long branched, 1 short with 2 or 3 branches,
1 minute simple. Abdominal palmate : I undeveloped, with
4 to 6 filamentous branches ; II (Fig. 20) with 6 to 9 branches,
which are usually flattened to form narrow, lanceolate leaflets,
but may have leaflets with small, poorly differentiated filaments ;
IIT to VII fully developed, the leaflets uniformly pigmented,
sometimes with a darker area distally ; filament sharply pointed
and about one-third the length of the blade.

Habitat.—Pools, swamps, rain-water collections ; always
with plentiful vegetation.

Anopheles (Myzomyia) sundaicus Rodenwaldt.
Meded. Ihenst Volksgezond Ned.-Indie, 1926, 37.

Small to medium ; legs speckled, fifth hind tarsus dark.

Labium (Fig. 21).—Unornamented ; antennz with a few
scales on segments 3 and 4.

Palpi (Fig. 21).—Three pale bands, one broad, two narrow ;
segment 5 entirely pale, 4 pale at apex, 3 and 2 narrowly pale
apically ; apical pale band as broad or broader than pre-apical
dark band. Sometimes pale scaling at base of 4.

Thorax.—Mesonotum palish  with darker median  and
lateral areas and narrow seales, hardly extending into fosse,
in which one or two broader seales may, however, oceur. Anterior
pronotum without secales. Propleural sete 2 or 3 spiracular
setie 2 or 3. -

Wings (Fig. 21).—Fairly pale ; pre-humeral accessory dark
spot long, undivided, entirely dark : K, with the dark spot below
pre-sector dark spot of € long, and two dark spots under middle
dark spot of costa ; pre-apical dark spot on €' longer than the
pale areas on either side ; petiole of cell £, short, shorter than
cell, a dark spot often at the bifurcation ;: sector pale area
entirely pale, no dark seales eneroaching from either side ;
An with two dark spots: fringe without a pale area between
termination of Cu, and An.
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Fig. 21.—A. sundaicus Rodenwaldt. 4. ? labium and palp ; B, 3 palp :

O, wing ; D, hind leg ;: E, fore leg ; F, elypeal hairs ; &, right posterior
sub-median pmthurn.c ic; H, abdominal palmate ] J, abdominal

palmate IV ; K, spiracular pecten. Affer Gater.

Legs.—Femora, tibiz and first tarsal segments speckled,
the pale patches often large and ap]}mmng as bands ; fifth tarsi
entirely dark. Hind leg (Fig. 21) with distinet pale bands
apmall‘r on all segment:-: except tarsus 4, on which it may be
indistinet, and 5; speckling sometimes extends to tarsns 2.
Leg 1 {Fu; 21) with apical pale bands on tibia and tarsus 1,
tarsi 2 and 3 banded apically and basally, 4 basally only. Leg I1
similar to fore leg, the basal bands on tarsi very small.

Abdomen.—Without scales except at apex, where they are
confined to segments VII and VIII dorsally and VIII ventrally,
sometimes a few on VII. Cerei with scales.

4.—3Scales on abdomen restricted to segment VIIIL ; coxites
with scales; palpi as in Fig. 21.

Terminalia.—Claspettes with a stout apical seta, not more
than one and & half times the length of spatulate process, two
very small set@ between apical seta and process. Leaflets of
phallosome 6 or 7 on each side, spindle-shaped, short, without
serrations, about one-third the length of phallosome.

Notes.—This species has usually been referred to as
A. ludlowi. Owing to the lack of a direct correlation between
the presence of this species and malaria on all occasions in
Singapore, it has been thought for some time that the * A4,
sundaicus ' of the island might consist of more than one species
or variety. HRecent collections, made as this publication goes
to press, indicate that this supposition is eorrect. The specimens
in question have some characters in common with A. litoralis
King, but it is too early to make any definite statement.

Venkat Rao, Roy, and Jaggannadha Rao (J. Malar. Inst.
India, TV, 1942, 405) have shown that the flight range of both
sexes of Anopheles sundaicus Rodenwaldt 1s at least two miles.

Relation to Malaria.—This species is regarded as one of the
most important natural carriers in the coastal regions of all
countries where it occurs,
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Mar 13.—DISTRIBUTION OF ANOPHELES SUNDAICUS.
JAVA.
West Java : Westhantam, Sudbantam, Nordbantam, Batavia, Tandjong
Priok, Serang, Wijnkoopshai, Sindangbarang, Genteng, Kepetakan, Cheribon.
Middle Java : Tjilatjap, Babakan, Noesa kambangan, Gombong, Tegal,
Semarang, Demal, Solo, Margaredjo,
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Larva.—Inner anterior clypeal (Fig. 21).—Placed far apart ;
simple, oceasionally with 2 or even 3 branches. Outer anterior
clypeal : Half to two-thirds the length of inner; simple,
occasionally forked. Posterior clypeal : Placed in line with,
or slightly external to inner anterior ; reaching just bevond the
bases of the latter ; simple or forked. Sutural : Long, reaching
bases of frontal hairs ; simple or with 2 or 3 branches, Trans-
sutural : Shorter than sutural and in line with or slightly
anterior to them ; with 3 to 6 branches. Antennal : On dorso-
external surface, half or just under half the length of shaft from
the base ; prominent, simple. Sub-median prothoracic (Fig. 21):
Inner slender, with 8 to 16 branches and a small root ; central
with 11 to 16 branches and a small root ; outer fairly long.
Metathoracic palmate : Undeveloped, with 2 to 5 filamentous
branches, some of which, however, may be slightly flattened.
Pleural : Variable. Prothoracic with 2 long simple, 1 long with
2 to 4 branches, 1 medinum simple or forked. In some there
may be 3 long simple and 1 medium simple, and occasionally
all four may be of approximately equal length and simple.
Mesothoracic with 2 long, 1 short and 1 minute, all simple ;
or one of the long hairs may have 2 or 3 branches. Metathoracie
with 2 long branched, 1 short simple or with 2 or 3 branches,
1 minute simple. Abdominal palmate: [ (Fig. 21) small,
with 4 to 12 leaflets ; wariable, leaflets sometimes lanceolate
with long drawn-out points, or with fairly well differentiated
filaments ; IT fully developed, leaflets somewhat narrower than
on succeeding segments, occasionally the filament poorly
differentiated ; III to VII (Fig. 21) fully developed, the
pigmentation even or with some darker spots ; filament nearly
a8 long as blade, the base fairly broad, tapering rather abruptly
to a very fine tip.

Notes.—Indistinguishable, in the majority of cases, from
A. subpictus malayensis. Waleh (1929) was able to distinguish
it from specimens of A. subpictus, taken in brackizsh water, by
the form of the spiracular pecten (Fig. 21).

Fast Java : Toeban, Kuste der Resden: Madioen, Ruste RKedir,
Scerabaja, Kuste langs Madoerastrasse, Pasoercean, Probolinggo, Kraksaan,
Besoaki, Panaroskan, Sudkuste von Loemadjang, Sudkuste von Djember,
Banjoewangi, Kuste von Insel Madoera.

SUMATRA. :

Atjeh (Ackin) : Kotaradja, Meulaboh, Singkel, Tapatoean, Lho Soekon,
Olehleh, Sigli, Lho Seumawe, Tjalang, Bireuen, Kroengradja.

Fast Sumatra : Kuste von Deli, Nordkuste von Tobasee, Lao Balang,
Belawan (Deli), Samosir.

West Sumatra ; Sibolga, Padang Sidempoean, Gross-Mandailing, Klein-
Mandailing, Pangoeroeran, Pahahi-Ebene, Rao, Anghkola djoeloe, Fort v. d.
Capellen, S8ee von Manindjau, Emmahaven, Naras.

South Sumatra : Benkoelen, Lampongs.

Borxgo. ¢ - I

Standortsvarietat : in Koeala Sambodja bei Balikpapan.
CELEBES.

Bonthain.

lsramDs,

Poelau We, Simaloer, Nias, Siberoet, Enggano, Banjak Inseln, Anambag
Inseln, Riouw-Archipel, Banka, Billiton, Edam, Bali, Lombok, Scembawa,
Ralajar, Flores, Alor, Pantar, Timor : Koepang, Wini, Atapoepoe ; Wetar,
Roma, Leti, Laboehan marege (Djampea-Gruppe), Boeton,
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Habitat.—Pools, drains, swamps, wells, * artificial ', rice-
fields, miscellaneous. Small, open pools containing brackish
water along the coast. It is also said to be capable of breeding
in fresh water.

Anopheles ( Myzomyia) subpictus Grassi.
Atti d. R. Acad. Lincei, (5), VIII, 1899, 101.

Y.—Head : Frontal tuft well marked, ocular scales narrow ;
second, or basal, segment (torns) occasionally with a few small
minute scales, inner side of third segment (flagellar) with white
scales. Palpi somewhat shaggy, apical segment about half the
length of the penultimate, segments two, three and four with
narrow pale apical bands, fifth segment wholly pale, about the
san*ﬂ:- length as the pre-apical dark area; labium uniformly
dark.

Thorax : Pale with darker median and lateral areas; two
to three propleural hairs ; median area covered with short,
golden, eurved hairs, median and lateral tufts of narrow white
scales on the anterior promontory of mesonotum, below latter
there are numerous erect black scales.

Wings : Pale, costa with the two pre-humeral dark spots
sometimes joined, middle dark spot about twice the length of the
pre-apical, dark area on first vein shorter than that on costa,
sometimes a small dark spot present on first vein basal to the
dark area. Pale areas much more prominent than dark areas,
as shown in PFig. 22,

Legs: Fore femora distinetly swollen basally, with a
narrow, dark, basal ring, ventral surface often dark or pale
basally ; mid and hind femora markedly pale beneath except
at base and apex ; all femora with a double pale spot toward
apex dorsally, apices dark ; fore tibim broadly pale beneath,
with a thin pale line on outer surface ; mid and hind tibim
gsimilar with a thin pale line expanding at apex. Fore tarsi
with broad apical and basal banding, involving the joints, of
tarsi one and two, two and three, three and four, fifth of fore
and mid legs with narrow basal banflmg fifth unbanded in the
hind legs.

Abdomen pale, covered with dense golden hairs and some
narrow vellowish scales ; oceasionally dark ones may be present,
on posterior margins of VII and VIII : ventral surface of VII
with scattered pale scales laterally and numerous dark hairs,
usually some dark scales in the mid line apically.

F—As female. Palpi as in figure. Abdomen covered
with hairs, except dorsum of VIII, which iz clothed with
numerons fairly broad scales:; coxites with numerous dark and
pale scales. H.u}m;_m of terminalia with very long apical
spine, more than twice length of club: a small spine, less than
one-quarter length of apical spine between the latter and the
club. Phallosome rather strongly bent: abont one-third length
of coxite with about six to seven leaflets on each side, largest
leaflet abont half the length of the phallosome, leaflets blade-
like, some shallow serrations at the base of the larger ones,

Larva.—Clypeal hairs slender, simple; oc slightly more
than half the length of ic: pe =lightly shorter than ec.  Antenne
rather slender: hair arising about middle of antenna : terminal



hair with three to four branches. Maxillary palp with the cone
bifid from about its middle. Mentum with four teeth on either
side of median tooth, all adequal and equidistant except last in
row, latter tooth somewhat smaller.
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Fig. 23—, subpictus Grassi. 1, wing : 2, § hind leg; 3, § tarsus of
hind leg ; 4, 2 head ; 5, 3 palp; 6, § terminalia : 7. larva : 8, pecten ;
B, part of float hair. _Ajfter Swellengrebel and Rodenwaldt, and Barraud.

Inner shoulder hair without conspicuous basal tuberecle,
slender, sparsely feathered ;: middle with poorly formed tubercle,
about one and a half times the length of the inner.  Metathoracie
hair I resembling ordinary hair, short, simple, or split into two
to five branches. Palmate hairs well developed on II-VII ;
hair No. 1 on I with six to nine poorly developed filaments.
Leaflets uniformly but searcely pigmented ; filament nearly as
long as blade, shoulder well defined. - Lateral hairs on IV-VI
long, splitting near base into three slender branches ; on VII
very short, split into two to three branches. Tergal plates
very small and narrow. Spiracular chitinization (spe) well
developed, with projecting spur.  Pecten with four to five long,
and ten to eleven short processes. Post-spiracular hair (ps)
long, with five to six branches, arising near base ; outer sub-
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Mar 14.—DISTRIBUTION OF ANOPHELES SUBPICTUS.
Java,

Weat Jova : Westbantam, Ostbantam, Nordbantam, Sudbantam, Tegal
wangi, Tjikados, Serang, Batavia, Tandjong Priok, Sockaboemi, Tjihehn-
Fibene, Djampang-Gegend, Bandoeng- Ebene, Soemedang, Chenbon,
Kepetakan Bandjar.
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median caudal hair with six to eight long branches forming
poorly-developed hooks with very shallow curves ; anal papille
rather stout, twice as long as anal segment.

Pupa.—Paddle with external border bare on anterior
gquarter, followed by some short denticles, becoming rather
short stout spines posteriorly, replaced abruptly by hairs
decreasing in size, not reaching paddle-hair, latter long, hooked ;
accessory hair simple. Spine on VIII somewhat less than half
segment, and on V-VII curved, pointed, those on VI and VII
somewhat more, that of V slightly less than half length of
segment. ITI-IV short, blunt. Hair B branched on ITI-VII ;
¢ on V-VII, simple, somewhat longer than segment; on IV
with two to three branches, about length of segment, on Il
with four to six branches, shorter than segment. €' on VI
sgimple. T on [ simple.

Distribution.—Papua, Netherlands East Indies, Malaya
and India.

Bionomics.—Breeds in brackish and fresh water swamps,
often muddy rain water pools, and pools contaminated with
sewage. * This mosquite, although it prefers the blood of
cattle, enters honses and behaves as a typical house mosquito,
remaining also during the daytime "' (Swellengrebel and Roden-
waldt, 1932). s

Relation to Ihreasze.—It 18 an intermediary host of B.T.,
M.T., and Quartan malara. It has not been considered an
efficient transmitter of malaria. Swellengrebel and Rodenwaldt
(1932) state : ** As far as Java 18 concerned, one must, indeed,
be very careful with any judgment as to the significance of
A. subpictus . . . "

It is probable that A. subpictus, in Java, is only of moderate
importance. Indeed, in Java the most important part of a
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Middle Java : Tjilatjap, Noesa kambangan, Babakan, Gombong, Tegal,
Semarang, Margaredjo, Kuste der Residenz Rembang, Solo, Magelang,

East Jora - Kuste der Besidens Madioen, Kuste der Residenz Kediri,
Modjowarno, Soerabaja, Kuste langs der Madoerastrasse, Pasoerocan, Probo-
!inggc;* Kraksaan, Besoeki, Panarcekan, Sud-Loemadjang, Sud-Djember,
Banjoewangi, Insel Madoera.

SUMATRA.

Atjeh (Achin): Kotaradja, Lho Seumawe, Lokop, Bireuen, Olehleh,
Kroengradja.

Eoast Swwmatea @ Nordkuste des Tobasees,

West Sumatra : Sidikalang.

Sowth Swmatra : Lampongs.

K roe

Singkarak

Solok Sumatra.

Pahahi-Ebena

Insel Mentawei
Bor¥ED,

Balikpapan.

CELEBES.

Bosloekormba, Balang Nipa, Kolaka, Bonthain, Makassar, Barroe,
Parepare, Polewali, Madjene. Mamoedjoe, Boeol, Tolitoli, Leok, Kotamo-
bagoe, Kendari.

[aLANDS.

Nins, Siberoet, Poelau We, Banka, Billiton, Bali, Lombok, Soembawa,
Flores, Soemba, Timor-Koepang, Alor, Pantar, Wetar, Roma, Poelau lacet,
Djampea, Boeton, Moena, Bonerate, Salajar, Boeroe, Ambon, Haroekoe,
Coram, Ceser, Soela-Inseln, Halmahera, Ternate, Batjan, Misool, (Goram.
Ingeln.
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campaign against an epidemie has been done after the suppression
of A. ludlowi, even if A. subpictus can still be found, but, as
mentioned above, this is not always the case.

The position is different in Celebes. There A. fudlowi is
absent in wide stretches of the west and south coast, whereas
A. subpictus is abundant because of the large brackish water
swamps, and lagoons. There, despite its relatively low natural
infection (Rodenwaldt, Makassar 0-5 ; Kundig 0-3) A, subpictus
without any doubt is the sole gource of infection. That is to
say that so far there are no indications that A. parangensis is of
any importance. This is proved guite clearly by the reclamation
b'l.'-' drainage of the lagoons and brackish water swamps at
Boelockoemba, Baroe and Makassar (Swellengrebel and Roden-
waldt, 1932).

According to Soewadji Prawirohardjo (1939), this mosquito
is an efficient intermediary host of Filaria bancrofti.

Anopheles (Myzomyia) subpictus var. malayensis Hacker.

Malaria Bur. Rept., F.M.5., 1I, 1921, 1.

Safficient numbers of specimens have not been obtainable
to investigate the sub-specific forms of A. subpictus. A. subpictus
malayensis is usually distinguished from the type form by the
length of the apical pale band on the female palpi, which is
twice that of the pre-apical dark band (Fig. 23). The pre-
humeral accessory dark spot is usnally undivided, or only
partially so (Fig. 23). Christophers states that the pre-apical
dark spot on € appears to be nsually rather short, as in the
type form.

Fig. 28.—A. subpictus var. malayensis Hacker. 4, 2 labium and palp ;

B, 4 palp : O, wing ;: [}, elvpeal hairs ; E, right sub-median prothoracie ;

F, abdominal palmate I; &, abdominal palmate 1V ; H, spiracular
pecten of zpecimen from brackish water. After Gater.

King has recently applied the name indefinitus to a form of
A. subpictus oceurring in the Philippines. In this form the
pre-apical dark spot is as long as, or longer than the pale areas
on each side, otherwize it differs from the type form much as
does malayensis. It is uneertain if the two forms are distinet,
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and indefinitus, to the description of which many Malayvan
specimens appear to conform (Fig. 23), has priority over
malayensis.  Should the two forms turn out to be the same,
indefinitus, which in the past has unfortunately been used to
designate both A. vagus and A. subpictus, will replace malayensis.

The males are indistinguishable, for practical purposes,
from those of 4. vagus.

Relation to Malaria.—Except for experimental infections
with M.T. and B.T. parasites, there is no evidence in regard to
the Malayan sub-species. In 147 specimens offered human
blood by Green, 31 per cent. fed.

Larva.—Inner anterior clypeal (Fig. 23) : Placed far apart ;
simple or forked. Outer anterior clypeal : Half to two-thirds
the length of inner; simple or forked. Posterior clypeal:
FPlaced in line with or slightly external to inner anterior ; reaching
just bevond the bases of the latter ; simple or forked. Sutural :
Long, reaching bases of frontal hairs ; simple or forked. Trans-
sutural : As long as sutural and in line with or slightly anterior
to them ; with 3 to 6 branches. Antennal : On dorso-external
surface, half, or just under half, the length of shaft from the
base ; prominent, rather stout, simple. Sub-median pro-
thoracie (Fig. 23) : Inner slender, with 11 to 21 branches and a
small root ; central with 11 to 20 branches and a small root.
Metatheracic palmate : Rather larger in some specimens than
in A. sundaicus ; undeveloped, with 3 to 6 filamentous branches,
Pleural : Prntlmrat*m with 2 long simple, 1 luug,: with 2 or 3
branches, 1 short simple or forked. Mesothoracic with 1 long
simple, 1 long with 2 to 4 branches (sometimes simple), 1 short
simple or bifid, 1 minute simple. Metathoracic with 2 long
branches, 1 short forked, 1 minute simple. Abdominal palmate :
I (Fig. 23) small, the filament partially or fairly well
differentiated ; TII fully developed, but the leaflets somewhat
narrower l,ha:n on succeeding segments ; IIL to VII (Fig. 23)
fully developed, filament well differentiated, the base broad,
tapering abruptly to a very fine tip, nearly as long as the blade ;
pigmentation slight but even.

Notes.—Lateral hairs on segments IV, V and VI more often
with 3 than with 2 branches. In specimens from brackish
water, Walch (1929) was able to distinguish this species from
A. sundaicus, in a large number of ecases, by the form of the
spiracular peeten (Fig. 23), but this was not posgible with
specimens from fresh water. The character does not appear to
be reliable, however, and for practical purposes the larvae of
A. subpictus malayensis and A. sundaicus eannot be differentiated
with certainty.

Hahitat.—Pools, ponds, drains, streams. Much more
common than these records appear to show. Oeccurs in open
swamps, but is uncommon in rice-fields ; it is found in brackish
and fresh water, and in the former it is stated to be able to
tolerate higher salt concentrations than A. sundaicus.

Anopheles (Myzomyia) vagus Donitz.
Zeitschr. f. Hyg. Infectionsk., XLI, 1902, 30.
Very similar to A. subpictus, dllTn*rmg as follows :
Labium (Fig. 24).—With a pale streak or patch proximal to
labella, ventrally, sometimes extending to sides and dorsum.
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Mar 15.—DISTRIBUTION OF ANOPHELES VAGUS.
JAvVA,
West Java ;: Bantam, Batavia, Tandjong Priok, Indramajoe, Tji kadoe,
Soekaboemi, Djampanggegend, Tjiandjoer, Sindangbarang, Tjimahi,

Hﬂ";i”p":‘L "]_‘jihehﬂ..]-‘,l_“l]“-. Uﬂ_ni_ljﬂr. HE}["]‘“E"{II]I'I#'. rI‘E'HHI l'¢'l|'il.ll'lgll.. Cheribon,
Kepetakan.
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Palpi (Fig. 24).—Apical pale band much broader, three to
five times the width of pre-apical dark band, which is about the
same width or not much broader than the sub-apical pale band.

Thorax.—Propleural setie 3 or 4 ; spiracular setwe 3 to 5.

Fig. 24.—4. vagus Donitz. A, 2 labium and palp ; B, g palp; €, wing ;
D, fore leg; E, hind leg; F, clypeal hairs ; @, right sub-median pro-
thoracic ; H, part of abdominal palmate IV. Afler Gater,

e e —

Middle Java : 'Tjilatjap, Babakan, Gombong, Banjoemas, Tegal,
Pekalongan, Semarang, Magelang, Solo, Ambarawa, Margaredjo.

East Java :  Inland und Kuste der Residenz Madioen, Djatirogoe, Toeban,
Kediri, Modjowarno, Soerabaja, Hﬂlﬂng, Poenten, Tambaksari, Pasoerosan,
Probolinggo, Kali rawaan, Sud.Loemadjang. Bondowoso, Sud-Djember,
Banjoewangi, Insel Madoera.

SUMATRA,

Atjek (Aehin) ¢ Kotaradja, Meunlaboh, Lho Seumawe, Langsa, Tapatoean,
Lho Soekon, Kota Tjane, Takengon. Lokop, Bireuen, Singkel, Belang kedjeren,
Kroengradja, Seulimeum, Sigli, Belang Pidie.

East Sumatra ; Deli-Ebene, Deli-Kuste, Kizaran, Lao Balang, Tandjong
balai, Inland von IDjambi, Moeara Teho,

West Sumatra @ Balige, Toba-Ebene, Pangoeroeran, Silindosng-Ebene,
Sidikalang, Sibolga, Padang Sidempoean, Gross-Mandailing, Klein-Mandailing,
Rao, Soendatar, Loehoek Sikaping, Fort de Kock, Padang pandjang, Pad.
Kotabalaroe, Kotabaroe, Kajoetanam, Fort v. d. Capellen, Singkarak,
Sawah loento, Scengei penoch, Naras, Emmahaven, Angoli, Moeara laboeh,

South Sumatra : Pager alam, Benkoelen, Banau-See, Ketahoon-Ebene,
Moeara aman, Tjoeroep, Kroe, Semangka- Ehene, Lampongs.

BorxEo,
Balikpapan, Samarinda, Ober-Mahakam.

CELERES.

Makazsar, Bocloskoemba, Maros, Pare Pare, Madjene, Paloe, Poigar,
Leok, Paleleh, Tolitoli, Boeol, Kotamobagoe, Amoerang, Menado, Posso,
Pampanoea.

TsLaNDSs.

Niaz, Poelan We, Poelau babi, Simaloer, Enggano, Poelan laoet, Moena
iRaha), Djampea, Soembawa, Soemba, Flores, Timor, Alor, Adonara, Roti,
Kizar, Boeroe, Ambon, Ceram, Babar.,
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Wings (Fig. 24).—Pale; ¢ with the pre-humeral dark
accessory spot incompletely divided, with pale scales anteriorly,
sometimes undivided ; extreme base of wing dark ; pre-apical
dark spot on € often narrower than the subeostal pale area as
well as pre-apical.

Legs.—Hind femur (Fig. 24) without the pale patches
towards apex ; basal banding on tarsi 4 and 5 more evident.

For practical purposes indistinguishable from A. subpictus
except. on length and form of leatlets of phallosome.

Notes.—Although frequently found in houses, it is reluctant
to feed on man, and precipitin tests have shown that it probably
prefers bovine blood.

Eelation to Malaria.—Experimental infections have been
obtained with M.T. and B.T. malaria in Malaya, the Dutch
East Indies and (species not stated) in India. Natural infections
have been obgerved in India and the Duteh East Indies, but the
susceptibility appears to be low and it is not regarded as a
carrier of importance. .

Larva.—Inner anterior clypeal (Fig. 24) : Placed far apart,
approximately three times the distance between the inner and
outer hairs on one side ; simple, occasionally forked. Outer
anterior clypeal : One-quarter to one-third the length of inner
and placed close to them ; fine, simple, oceasionally forked.
Posterior clypeal : Slightly longer than outer anterior ; placed
internal to inner anterior and close to them ; fine, simple.
sSutural : Very long, usually reaching beyond bases of frontal
hairs ; simple or forked. Trans-sutural: Nearly as long as
sutural and more or less in line with them ; with 4 to 7 branches.
Antennal : On dorso-external surface, one-third to nearly half
the length of shaft from the base; prominent, simple. Sub-
median prothoracic (Fig. 24): Inner slender, with 12 to 21
branches and a small root ; central with 11 to 20 branches and
a small, but more prominent root ; outer long, simple. Meta-
thoracic palmate : Variable ; with filamentous or slightly
Hattened branches, or with 2 to 6 narrow, lanceolate leafiets,
the tips fine and drawn out. Pleural : Prothoracie with 3 long
and 1 medium, all simple. Mesothoracie with 2 long
(1 occasionally forked), 1 short and 1 minute, all simple. Meta-
thoracic with 2 long branched (1 only sparsely branched),
1 short forked, 1 minute simple. Abdominal palmate : I small,
with lanceolate leaflets, the tips fine, or with partially
differentiated filaments ; 11 fully developed, the leatlets narrower
than on succeeding segments, or with only partially differentiated
filaments ; 111 to VII (Fig. 24) fully developed, the filament
with a broad base, tapering abruptly to a very fine tip, from
four-fifths as long to as long as the blade ; pigmentation rather
patchy, somewhat heavier distally from a point below the origin
of the filament.

Notes.—Lateral hairs on segments IV, V and VI more often
with 2 than with 3 branches.

Habitat.—Pools, drains, miscellaneous, swamps, ponds,
rice-fields, streams, * artifieial ', seepages, wells. Small, open
muddy pools, often containing foul water. Recorded from
brackish water, alternating with 4. sundaicus.

54



REFERENCES.
Christophers, 8. R.. 1033 : Fauna of British India. Diptera, IV. Culicide,
Anophelini.
Gater, B. A. R, 1934: Aids to the Identification of Anopheline Larvae
in Malaya.
1935 : Aids to the ldentification of Anopheline Imagines
in Malava.
Bussell, P. F., Rozeboom, L. E., and Stone, A., 1943 : Keys to the Anopheline
Mosquitoes of the World.
Swellengrebel, N. H., and Rodenwaldt, E., 1932: [Me Anophelen Nieder.
landisch-Ostindien, Jena.
Taylor, F. H., 1943 : Mosquito Intermediary Hosts of Disease in Australia

and New Guinea. Serviee Publication No. 4, Commonwealth Department
of Health,



















