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SYNONYMS

The following list gives the more important synonyms of the species
of the Indo-Australian Region.

synonym

A. bironelli Christophers

A. papuae derooki Soesilo and
Van Slooten

A. annandalei var.

djajasanensis Brug
A. fuliginosus Giles

A. ludlowi var. sundaica
Rodenwaldt

A. punctulatus var. moluccensis
Swellengrebel and
Swellengrebel

A. punctulatus tesselatus^
Theobald

A. longirostris var. anmtlata
De Rook

A. hyrcanus var. X Vcnhuis

A. novumbrosus Strickland

A. umbrosus Theobald (in
Gater)

PRESENT NAME

B. gracilis Theobald

B. soesiloi Strickland and
Chowdhury

A. annandalei Baini Prashad

A. annularis Van der Wulp
A. sundaicus Rodenwaldt

A. farauli Laveran

A. tesselatus Theobald

A. annulatus De Rook

A. venhuisi Bongae—Wepster
A. umbrosus Theobald

A. letifer Gater

For further synonymy see under species.



ABBREVIATIONS USED IN FIGURES,

KEYS AND DESCRIPTIONS

ADULT

t Torus (of antenna)

fs .... Flagellar segment
(of antenna)

rbs . . . Rudimentary basal seg
ment (of palp)

apn ... Anterior pronotal
lobes (prothoracic
lobes)

LARVA

ic .

oc .

pc.

is .

ms.

os ,

da

va . .

dp

Inner clypeal hairs
Outer clypeal hairs

Posterior clypeal hairs
Inner shoulder hair
Median "shoulder hair

Outer shoulder hair *

Dorsal anterior pleural
hair of (1) pro-,"'(2)
meso-, or (3) meta-
thorax respectively
The same hair vent-
rally

The same hair dorsally
and posteriorly

ap Anterior promontory
of mesonotum

af Anterior forked cell

pj Posterior forked cell
ts 1—5 . Tarsal segments of

legs

SL—SX Abdominal sternites

TI—TIX Abdominal tergites

vp The same hair vent-
rally and posteriorly

spc .... Spiracular chitinis-
ation

mps . . . Median plate of scoop

ps Postspiracular hair

osc .... Outer submedian

caudal hair

isc Inner submedian

caudal hair

1—3 ... Thoracic segments

I—X Abdominal segments



Fig. lc and Id show one Anopheles with long and one with rather
short palpi. In fig. le—It we see a spotted wing of anopheles, two
of different culicines; and an unspotted one of each.

It is the combination of these characters together with the shape
of the scutellurh, which make it possible to decide whether a mosquito
is an anopheline or a culicine. Anophelines have the scutellum as
is seen in fig. 1/ that is in a curved line which shows no indication
of lobes, the hairs form an uninterrupted line of bristles; a culicine
has the scutellum distinctly trilobed, the hairs on it are in an inter
rupted range on the hind margin (fig. Ik) forming 3 groups. Only
the South-American genus Chagasia, though belonging to the Tribe
Anophelini has the scutellum slightly trilobed, with a set of. bristles
on each lobe separated by intervals. This is altogether an aberrant
genus of the Anophelini. Anopheles larvae (that is: the aquatic
stage of the anophelines) are easily recognized in any collection of
water, differing from culicine larvae in having a horizontal position
when at rest or moving at the surface of the water, while culicine
larvae always form an angle with tin: surface. Anopheline larvae
lack the siphon, which is characteristic in culicine larvae. (See
fig. 10a and 106).

In order to be able to appreciate the descriptions and the different
keys used in this volume for the classification of the anophelines
of the Indo-Australian Region, a detailed study of adult and larval
characters is'given in the following pages. Only those characters
are described and figured as are used in the descriptions and for
identification. Important characters for identification are also found
in the structure of the eggs and the pupal hairs. It would however
enlarge the scope of this work too much, to include them. For
literature on pupal characters see Sevenet (1931), Baisas (1935,
1936), Baisas and Hu (1936), Knight and Chamberlain (1948),
Penn (1949); literature on anopheline-eggs by Christophers (1933),
Walch and Walch—Sorgdrager (1934, 1935, 1936), Baisas and Hu
(1936), d'Abrera (1942).

Another interesting part of the mosquito-body, which should
have received attention, is the structure of the pharynx of the
female mosquito. The study of the characters of these structures
requires a lot of technical skill and time, were it only in making
correct mounts. As this monograph is meant to be used by the
medical man who has to be a malariologist in out of the way places,

, we only mention the following literature on the subject: Sinton
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and Covell (1927), Barraud and Covell (1928), Christophers and Puvi
(1931), Christophers (1933).

II. Classification. The classification used in this volume is
that given by Christophers (1933), who followed Edwards (1932),
whose classification "appears most satisfactorily to display what
is known up to date of the affinities of the main groups and of the
aberrant forms of the Anophelini". Of the three genera recognized,
the genus Anopheles includes the great majority of species in the
tribe. Structural differences suclvas can be used satisfactorily for
classification have for the most part been brought to light only
comparatively recently.

Classification by characters of the male terminalia (from here on
no mention will be made in this book of purely new world genera,
subgenera a.s.o.): After separation of the genus Bironella on the
male tarsal claws (see fig. 1/, lw), the most satisfactory primary
subdivisions appear to be those by the characters of the male
terminalia, i.e., on the number and arrangements of the parabasal
spines. Such subdivisions are generally considered to be most
conveniently treated as subgenera. They are consistent willi the
general slnichtiv and ornamentation of the adult (Christophers
1913, 1915, 1924) and accord closely with subdivisions based on
larval pleural hairs and other larval characters (Puri 1929, 1931).
Those workers who have studied the pharyngeal characters found
that the subdivisions based on the characters of the male terminalia
also closely agree with their findings. The characters and arrange
ment of the parabasal spines on which these subgenera are founded
are sufficiently indicated in the Keys to genera and subgenera. The
great majority of species come under one or other of the subgenera
Anopheles and Myzomyia.

Classification by larval characters: Subdivisions based on larval
characters follow in the mairt those based on characters of the male
terminalia. Thus they aid in justifying the existence of the sub
genera. Sometimes they give greater emphasis to particular sub
genera and groups than do the characters of the male terminalia.
This is especially noticeable in the group Ncomyzomyia of the
subgenus Myzomyia. The only exception to the rule that subdivisions
based on larval characters follow in the main those based on
characters of the male terminalia is the unusual structure of the
male terminalia in A. parangensis, which does not show any aber
rations in its other features.

•12 •



III. Characters used in classification and identification.
After Christophers.

Adult Characters

size. Among general characters of the adult which should, perhaps,
be mentioned are size and colour. Species of the group Myzomyia
are as a rule distinctly small as are also A. aitkeni and stigmaticus
of the group Anopheles. The outstandingly large species in our
region is A. gigas.

colour. Coloration varies from a lightish grey or fawn to shades
of brown practically amounting to black, and, though subject: to
some variation in the same species, is often very helpful in identifica
tion. Sometimes specimens may show more pigmentation than is
usual with the species, with an increase in the extent of dark
markings on wing, tarsi, palpi, etc., and often with bridging of
costal spots and other anomalies of wing-ornamentation (melanism).
A contrary effect is seen where the dark markings are abnormally-
restricted and spots normally present obliterated, or pigmentation
may be defective in a capricious manner or almost entirely absent
(hypomelanism). An extreme condition of hypomelanism gives rise
to the immacitlatus form referred to under A. vagus, but an almost
similar condition has been observed in India in A. pallidus (Christo
phers, 1933); nnd in A. annulipes, A. meraukensis and A. farauli in
Australia (Lee and Woodhill, 1944).

structure. The parts of the body are shown in fig. 2.

Head. The nomenclature of the head-structures is indicated in
figs 3 and 3A. The head-scales which cover the occiput and most of
the vertex between the eyes, are of a single type, being erect,
narrowly fan-shaped, truncated, and often slightly notched, giving
them a forked appearance under a low power. The scales vary some
what in shape and size on different parts of the head; only out
standing peculiarities are given in the descriptions. Almost always
the head-scales are dark at the sides and back of the head, and
become pale or white over the front of the vertex, forming a
.conspicuous white patch of varying extent in this situation (pale
vertical spot).
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FIGURE 2

Parts of the body of a $ anopheline: (a) dorsal view, (b) lateral view
(after Christophers)

A, Antenna P. Pleura v. Venter of ab

c, Coxa of front leg T, Thorax domen (stcr-

ce, Cercus t, '1 ibia nites)

d, Dorsum of ab tr, Trochanter of w. Wing

domen (tergites) » front leg 1—3, Front, mid-, and

f, Femur is, Tarsus (segments hind leg respec

H, Head 1—5) of mid-leg tively

Anteriorly between the eyes is a somewhat triangular area (m-
terocular vertex) passing forward to about the base of the antennae.
In some species this area is not triangular, but sulcus-like 1he
head-scales are usually continued on to this as overlapping fusiform
scales, which make a conspicuous line of scaling along the inner
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margin of the eyes (ocular scales). Internal to the ocular scales
on each side is a line of setae, often milk-white (vertical setae).
The vertical setae in front commonly terminate in a cluster of
elongate setiform pale or white scales, usually more or less curled
at the ends, which pass forwards over the clypeus. The long
setiform scales, with the other vertical setae and the ocular scales,
together form the so-called frontal tuft characteristic of most
anophelines.

Around the margin of the eyes are the dark ocular chaetae, and
distinct from these ventrally below the eyes a close-set line of
hairs, often giving the effect of a beard, the postgenal hairs. The
cervix connects the head and the thorax.

Antennae. The first segment consists of a narrow basal ring,
only to be made out, as a rule, in cleared and mounted preparations;
it is called the scape. The globular second segment (torus) and a
beaded series of flagellar segments (13 in the ?, 14 in the <J), form
the antenna proper. In the male-the torus is very large and the
antenna markedly plumose (except in the subgenus Brugella), due
to whorls of long hairs arising from paired plates on the segments.
In the female the torus is smaller and the hairs are shorter, arising
in a ring from the bases of the segments.

In the male the antenna, including the torus, is devoid of scales
except on the first flagellar segment, where some scales are often
present, usually dark. In the female the torus may be bare or, in
many species, may carry a few minute scales, often difficult to see;
the first of second flagellar segment commonly carry scales; in
some species scales are present on other flagellar segments.

Clypeus. This is usually bare, but a tuft of scales is carried
on the lateral aspect of the clypeus in A. hyrcamts-ixnd may be a
useful diagnostic feature in distinguishing, for example, between
A. hyrcanus and A. separalus.

Female palpi. The normal arrangement of the segments is
shown in fig. 3a. The'basal (first) segment is small and vestigial,
and fused with the succeeding long segment. A useful character in
certain species offers the relation of the length of segments 5 and
4 which varies from 0.3 to 0.7 and is referred to as the palpal index.

Scales are present on all the surfaces except the inner, which is
bare of scales along the whole length of the organ; chaetae, or stiff
hairs, are usually present on the apical, segment and iii a line along
the ventro-internal border of the other segments. The scales may be
apprcssed over the whole organ; then the palpi appear long and thin.
Commonly the basal portion, or a greater part, of the first long
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FIGURE 3

a. Head of 2 sliowing parts, one palp denuded of scales, b. Appendages
of head of <J (a and b after Christophers)
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A, Antenna
Ab, Apical pale band
Bb, Intervening dark

area between
apical and sub-
apical pale bands

C, Clypeus

Cb, Subapical pale
band

F, Firons
Lb, Labella
m, Tip of mouth-

parts lying in
labial sheath

0, Compound eye

Op, Occiput
P, Palp
Pr, Proboscis
/, Torus
V, Vertex
1-5, Segments of

palpi (2 and (J)



segment has erect scales, those over the rest of the organ being
more appresscd; if the whole palpus is covered with erect scales,
it is called shaggy.
Ornamentation of the palpi is mainly in the form of pale scales
forming bands of various width at the apex and at joints 3-—4 and
2_3. When the apical segment is short it is usually completely
involved in the apical pale band, the palpi showing three bands,
including the apical. When the apical segment is long it frequently
carries a dark band, and the palpi show four pale bands. In species
normally showing three bands it occurs in individuals to show a
variation in the presence of a dark band on the apical segment and
a resultant 4-banded palp. This is unusual, however, except where
the apical segment is long.

FIGURE 3A

(c) Head, showing arrangement of scales and hairs on vertex, (d)
Lateral view of head (c and d after Christophers)

apg, Anterior portion Oc, Ocular chaetae pgc, Postgenal
of postgena Os, Ocular scales chaetae

Hs, Head-scales pg, Postgena Vc, Vertical chaetae
Vt, Vertical tuft.
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FIGURE 4

Parts of thorax: (a) Dorsal view of mesonotum. (b) Anterior view
of prothorax and mesonotum after removal of head, (c) Lateral
view of thorax (a, b and c after Christophers)

AP, Anterior promontory of
mesonotum

c. Cervical sclerite
C^-Ctfj.Coxae of front, mid

land hind legs
F, Fossa of mesonotum
Fe, Femur
H, Head
h, Halter
/, Site of lateral scale tuft

on anterior promontory
LA, Lateral area of meso

notum

Im, Lower mesepimerzfl hairs
Isp, Lower sternopleural hairs
M, Mesonotum
m, Site of median scale-tuft

on anterior promontory
MA, Median area of ' meso

notum

me, Upper mesepimeral hairs
P, Postscutellum

(postsnotum)
p, Propleural hairs
pa, Prealar hairs
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Pn, Anterior pronotal lobe
(apn)

S, Scutellum
s, Spiracular hairs
Sa, Sub-alar or upper me

sepimeral hairs
sp, Sternopleural hairs
T, Trochanters.
usp. Upper sternopleural hairs
WR. Base of wing

Parts of pleura (membranous
areas shaded)

1. Anterior pronotum (anterior
pronotal lobe)

2. Postpronotum, shown con
tinued as narrow proepi-
meron to coxal articulation

3. Propleuron (episternum)
4. Postspiracular area (meso-

tlioracic anepisternum)
5. Sternopleuron of mesothorax
6. Mesepimeron
7. Meron

10. Metathorax



In addition to bands, there may be patches of pale scaling on the
dorsum of some of the segments, especially segment 3 (speckling of
palpi). Specimens may sometimes show a more diffuse paling along
the length of the segment which is often not of specific value.

Male palpi. Fig. 36. These are composed of five segments, in
cluding a vestigial basal segment, as in the female, but with
segments 2 and 3 separated by an incomplete joint only. Segments 4
and 5 are expanded and somewhat flattened, usually with a
thickening of the apex of segment 3. The junction of 4 and 5 is com
monly more like a suture than a joint, but in some species the two
are definitely articulated as the segments are somewhat constricted ;
at the junction. The organ is covered with appressed scales on its
outer aspect. At the extreme base, or at some other points the scales
may be erect. Long hairs arise from the swollen apical end of
segment 3, and a line of hairs, which may be a single or several rows
thick is usually continued along both borders of both segments 4
and 5 or on 4- alone (marginal hairs).

The types of ornamentation can be seen from the descriptions of
species. Care should be taken in examining this organ in the dried
specimen, as it is often twiste.d, a misleading appearance may be
caused by the unornamented lower (inner) surface of the club being
twisted so as to be uppermost!

Proboscis. The proboscis is generally uniformly dark, except
the labella, which are usually of a lighter colour. In a few species
the apical half or so is light or golden, or there may be a diffuse pale
patch ventrally or at the sides towards the apex (tache). These
effects are often clearly visible in certain lights only.

Thorax. The general characters and nomenclature of the parts of
the anopheline thorax are given in fig. 4. The anterior pronotal
lobes (prothoracic lobes, apn), commonly carry chaetae only, but
may be furnished, in addition, with a tuft of erect scales (pro-
thoracic or pronotal tuft). On the narrow chitinous propleura,
lying on either side of the membranous area below the neck, are the
propleural hairs. These may form a cluster of four, five or more,
usually on a fiat surface, seldom on a raised boss (A. amictus)
or on a distinct Hat plate (A. meraukensis). They may be reduced
to two or one, or they may be entirely absent; they are of consider
able systematic importance. The mesonotum may be bare and shiny,
with only large chaetae, more often the surface is to a certain extent
tomentose, different effects being obtained by observation at
different angles. Frequently darker longitudinal lines are seen,
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especially on the denuded notum, but such appearances usually vary
with the incidence of the light. In a few species eye-spots are
present. A vestiture, either of numerous small hairs, hair-like
scales or of true scales is almost invariably present. Very commonly
there is a somewhat lighter coloured median area which (in species
with scales) is usually more densely scaled, contrasting with the
darker fossae and lateral borders of the mesonotum, where scales
are often scarce or absent. On the anterior promontory a number
of pale erect scales is usually present behind the head (median
scaletuft). More laterally, at the angles of the promontory, there may
also be scale-tufts (lateral scale-tufts). In the latter situation the
scales are usually white above, and there are commonly conspicuous,
often battledore-shaped, black scales below these on the anterior
face of the promontory.

20
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•FIGURE Oil

Spotting of a Myzomyia wing (after Christophers)

A, Apical pale area
As, Accessory sector pale area
/, Fringe spot

Humeral pale interruptton
Humeral dark accessory spot
Preapical pale area
Prehumeral dark accessory
spot; may be divided into
inner and outer by "the
prehumeral pale interruption

PS, Presector pale area
S, Sector pale area

H,
h,
P,
ph,

Sc, Subcostal pale area. Between
A and P is the apical dark
spot; between P and Sc the
preapical dark spot; between
Sc and 5 the middle dark
spot; between S and Ps the
preseclor dark spot; a is the
region of short pale spots
due to cross-veins; b a bi
furcation site; c an example
of a pale interruption di
viding a dark branch of a
forked cell into two spots

Dark spots on stem and branches of veins may be designated as
apical, basal or middle, e.g. basal dark spot 2.1.



The oilotaxy of the thorax is shown in fig. 4c. The propleural
hairs have alreadv been, referred to. Of the other pleural chaetae
the snirlcular are commonly from 0-5 in number; the prealar
orm^ conspicuous tuft in some species, but are minute and

difTcuft to rnake out in others; the sternopleural are usually dividedfnfo two groups, an upper and alower and consrstof small^
well as larger hairs; the upper mesepimeral are often 15 or more in
number Sconspicuous. The lower mesepimeral on the epimeral

LTe separated from the upper group are dually absent but are
present in A. barbirostris and some other species The postnotal (on
the plate behind the anterior pronotal lobes) and the pos sptracular
(on the thick chitinous portion behind the anterior spiracle) appear
°o be absent throughout the tribe. These hairs with t^exc^on
of the propleural hairs, do not appear to be of very great system^
importance and their exact number appears to vary in he same
sped s. Scales are not infrequently present on the,sternopleuron or
mesepimeron, and their presence or absence may help in the differ-
entiation of certain forms. '*:„„"Wings The nomenclature of parts of the wing and of the venation
as employed in this volume are shown in fig. 5. In the descriptions
SrTrevity, the longitudinal veins and their branches are indicated
bv numbers- e.g.: 2, 2.1, 2.2 indicate respectively the stem, the
anter™ and th'e posterior branch of the second longitudinal vein.
The nomenclature of these veins differs with different .authors.
The in^pretation (following Nuttall and Shipley, and Christophers
and Barraud) is given below.

Nomenclature used in this
volume (fig. 56.)

Costa

Subcosta
First longitudinal: 1
Second longitudinal: 2, 2.1; 2.2
Third longitudinal: 3
Fourthlongitudinal: 4; 4.1; 4.2
Fifth longitudinal: 5; 5.1
Sixth longitudinal: 6
Cross-veins: 2-3; 3-4; 4-5

Comstock and Needham, used
by Gater a.o., slightly modified
by Lee and Woodhill (see fig. 5c)

Costa
Subcosta

Radius: Rt

K4+5
Media: M; Mt; M2
Cubitus: Cu, Cuv C«2
Analis: An
Cross-veins: base of #4+6>
r-m; pi-cu

Balai Besar Penelitiah dan Pengambangan
Veklor dsn Rss*'voir Fsryijkrt
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cva-3

VIGUKE 5b

a, Alula
af, Anterior forked cell
B, Base of wing
b, Bifurcation
C, Costa
cv 2—3, Cross-vein between vein

2 and 3, other cross-veins
similar, except humeral

F, Fringe
h, Humeral cross-vein

?\.<x<lnii

pi, Posterior forked cell
r, Remigium (or stem vein)
s, Squama
Sc, Subcosta
1-6, Longitudinal veins
2.1, Anterior branch I'of second
2.2, Posterior branch v long vein
4 1 ).'9' , Dito for vein 4

5.1, Branch of 5th. long vein
after Christophers

LoSttv

1

I '
i

-r-»i

aa«< ^ '' ^-cu-'

22

Anal -vti-ii Cut, J^-Jri

FIGURE OC

Nomenclature of venation after Comstock and Ncedhani, with slight
modifications after Lee and Wood hill 1944
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The wing in the male is slightly narrower than in the female, that
is: the width is about Vs the length while in the $ it is about 1/4.
The anterior forked cell in the female usually measures 1ji or
slightly more of the lengthof the wing; its base(except in A.longiros-
tris and the genus Bironella) is slightly nearer the base of the wing
than that of the posterior cell. The length of the anterior forked
cell in relation to its stem or.petiole (from the bifurcation to the
crossvein) is often very variable in the same species, but may be

*used to give a general indication of the length of the cell. The forked
cells are usually slightly shorter in the male.

Ornamentation of the icing. This is almost entirely due to scaling,
and consists usually of alternate areas of dark and pale scales on
the veins. For clearness the dark areas on the veins are here
referred to as "spots" and the pale areas as "areas", usually with
the prefix dark or pale, as the case may be, to aid the memory. The
names used for spots and areas on the costa are shown in fig. 5a.
These names are not difficult to remember, and greatly simplify
description. The spots on the wing-field in the subgenus Myzomyia
are also very regular and are, ,to a certain extent, referred to specif
ically. The spots in the subgenus Anopheles are more individual,
and have for the present been referred to in whatever seemed the
simplest manner. Ornamentation at the base of the costa is highly
important, the nomenclature here used being shown in the
figure 5a. Ornamentation of the apex and fringe (scales on
posterior wing-border) are also extremely important. At the junction
of vein 1 with the costa at the apex of the wing is the apical pale
costal spot, always very clearly identifiable.. Beyond this point
is the scale-thickened wing-margin, merging\ into the fringe and
referred to as the wing-apex; this is commonly ornamented by pale
areas, at least at some of the vein-junctions. On the fringe at vein-
junctions, and sometimes in other positions, pale fringe-spots may
be present. In subgenus Anopheles the appearance of fringe-spots
tends to be rather capricious. In subgenus Myzomyia fringe-spots,
if present at all, usually occur at all veins to 5, and in many species
also at 6.

In the male the wing often has rather more extensive pale areas
and often the dark areas are less dark, so that the markings may
appear less definite; in certain cases points given as diagnostic
in the female are not intended to apply to the male.

Legs. The parts of the leg are shown in fig. 'lb. The coxae may
be devoid of scales; more often the anterior pair at least carry
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some scales, which may be in conspicuous tufts. All the remaining
segments, except sometimes the hind or middle trochanters, are
clothed with small appressed scales, the coloration of which brings
about such ornamentation as may be present.

The femora are sometimes pale towards their articulation with
the trochanters. They may be pale beneath or show characters, often
of some importance in identification. In a number of species the
femora of the front legs may be swollen in their basal half. Both
femora and tibiae arcoften more or less extensively pale at their tips,
a condition often referred to as knee-spots. In some species the
femora and tibiae, and sometimes some of the tarsal segments, are
ornamented with well-defined patches or irregular rings of pale
scaling (speckling). This is to be distinguished from an indefinite
mottling sometimes seen. _

The chief ornamentation of the legs is usually in connection with
the tarsal segments. Thev may be uniformly dark, or they may be
marked with white or pale bands at the joints (banded tarsi); bands
may be apical onlv (i.e. at the tips of the segments, leaving the
bases dark) or apical and basal (i.e. spreading across the joints)

In some species one or more of the terminal segments of the hind
legs are completely white. Often the last three segments are
completely white, with some portion of the preceding segment. If a
single segment only, or sometimes two, is completely white there
are nearly always broad white bands at the tarsal joints above this.
In a few species confusion may be caused by the last segment being
not white throughout its whole length, but only the apical half or
so or there is a dark band in the middle.

Male ungues. In the male the mid- and hind legs carry a pair
each of small simple hooks or claws, as do each of the legs in the
female. But the front legs are provided with a single large claw,

" having a spur about half-way along its length and a smaller process
arising from the swollen base (male ungues). The Australian genus
Bironella has the claw on the front legs also simple.

Abdomen. This consists of eight visible segments. The first segment
usuallv forms a transverse bar dorsally carrying long, outstanding
hairs. The abdomen is usually spoken of as having a dorsal surface
or dorsum (tergites) and a ventral surface or venter (stermtcs).
The 8th segment in the male is rotated with the terminalia, so
that the apparent tergite is the sternite, and vice versa.

Beyond the 8th segment in the male are the male terminalia of
which the two large appendages, coxites, are the prominent feature.
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In the female the two small cerci are all that can be seen externally
of the female terminalia, and they arc not used in identification.
The characters of the abdomen used in the systematic work are
chiefly connected with the scaling. The entire abdomen, with or
without the coxites or cerci, may be completely devoid of scales
Frequently scales arc present on the tergites of the last or some of
the last segments; less commonly they are present on all the segments
except the first. Besides the ordinary scaling, the tergites may show
outstanding scales at the posterior lateral angles and, i numerous,
these may form tufts (lateral tufts). The stermtcs usual yparry no
scales, except on the last segment or two. When present, scaletufts
are medianly situated towards the apex of the segment: ventra
tufts- a tuft on the 7th segment only (in the female) is present in
some species. Scattered scales over the venter occur in some species,
and their presence is sometimes useful in differentiating certain
closely related species.

Characters ov tub male termixaua. These arc ?J<nvn:in fi«. 6.
The proctiger (anal lobe) is mainly membranous, with an ill defined
chitinisation (vcntro-latcral chitinisation or paraproct). The 9th
sternite is narrow and cresccntic and is linked to the tergite by a
very narrow ribbon of chitin, which lies round the base of the
coxite externally. The 9th tergite is also narrow, forming a ribbon-
shaped band dorsally at the base of the proctigcr; at the lateral
angles of the proctiger it is somewhat expanded, and in certain
species it is prolonged into a freely projecting spinous or knobbed
process (processes of 9th tergite). The coxite is conically cylindrical
in shape, convex externally but somewhat hollowed out at its base
internally. The style (clasper) is very long and arcuate, with asmall,
terminal, spurlike appendage. .

The parabasal spines in the subgenus Anopheles are two in number,
(a few exceptions occur e.g. the Australian species A. sligmahcus
A Powelli and A. atrafipes, which have only one parabasal spine)
arising more or less distinctly from eminences, the inner spines
shorter and stouter than the outer, both often recurved at the end.
In the subgenus Myzomyia there are usually, five somewhat smaller
thickened spine-like hairs rising directly from the surface of the
coxite. These arc arranged as shown in fig. Ga\ four arising close
together with the arrangement shown, and the fifth, a longer hair,
at a little distance down the coxite. Hairs 1-4 are directed inwards
recurved at the ends and usually somewhat flattened, hair no. 1
being the shortest and hair no. 4the longest. Hair no. ohas more

25



1'IGUIUJ 6

<J Terminalia: true dorsal view, right half of proctiger and 9th tergite,
shown as removed (after Christophers); a': parabasal spines of
subgenus' Myzomyia.

4, Phallqsome (oedeagus or
mesosome)

d, Apodeme of coxite
mp, Appendage of style
a]s, Accessory spines
c, t Ventro-lateral chitinisation
Cx, Coxite
H, Harpago

Is, Internal spine
/. Leallets of phallosome
P, Proctiger
p. Chitinisation of penis-cavity
PS, Parabasal -spines
S. Style
T, 9th tergite
/, Processus of 9th tergite

resemblance to an ordinary hair. One stout internal spine (or often
two); on the; inner edge of the coxite at variable distance up is
usually present in the subgenus Anopheles, but rarely in Myzomyia.
In the genus Bironella most species have a basal arm replacing the
parabasal spines, while others have from 3 to 12 parabasal spines
arranged more or less as in Myzomyia. Lying on the inner aspect of
the coxite at its base, on either side, is the lobe-shaped harpago.
In thesubgenus Anopheles thecrest of the harpago may be somewhat
irregularly divided into lobes, each carrying stout or sword-like
spines, or the spines on the outer (dorsal) lobe are more or less
fused into a club. In the subgenus Myzomyia the harpago is conical
or rounded, carrying a club-shaped process dorsally, and usually
at its summit one largish hair (apical hair), with one or more smaller
hairs (accessory hairs), according to the species.
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Between the two harpagos is the phallosome (oedeagus, mesosome).
This is narrow and columnar, with laterally expanded base. Though
appearing straight when viewed from in front or behind, it is often
seen, on a sideways view, to be much curved, a fact that has to be
allowed for in making measurements. The apex of the phallosome
carries, on either side, from three to seven or more leaflets. In some
species.these are absent. The first of the leaflets on each side is
usually the largest, and the others diminish in size backwards.
The larger leaflets usually are flat, more or less fusiform, blade-like
or clawshaped when properly displayed. As a rule they have a
serrated thinner edge; in some species the serrations are larger then
in others. Seen edgeways, the same leaflets appear rod-like. To
study the leaflets it is usually necessary to mount the phallosome
separately and ensure proper flattening of the structures. Besides
leaflets of the usual shape there may be several or numerous small
spicules in addition. In genus Bironella most species have the

. harpago and phallosome peculiarly, shaped.

Larval Characters. The general nomenclature of the parts of
the larva is shown in fig. 7—10. Further details regarding the larval
structures are given below. The notation employed for the hairs is
that of Puri, 1931; differences from other authors, where they exist,
will be found in the explanation of the figures.

Instars. The characters given in synoptic tables of larval characters
are. those relating 'to the fourth or last instar. It is of the utmost
importance to know which instar one has at hand. Therefore the
following characters should be studied: Larvae of the first instar
are minute, measuring about 1 mm. and very dark in colour.
Those of the second and third instars have a similar appearance
but are larger. The third ecdysis leading to the fourth instar occurs
when the larva has grown to about half the length it will be, when
fully grown. Immedirftely after an ecdysis the head is quite pale
and almost transparent; later it becomes darker, and in the first
three instars may be uniformly black. In the first instar the hairs
of the head, including the frontal hairs, are for the most part simple
and unbranched. On the dorsal aspect. of the head is the egg-
breaker. The fans consist of a single leaflet only. The comb
consists of two parts —the primary comb, which has about 6—10
teeth, the longest in the middle, and anterior and ventral to this
a conib-like arrangement of teeth, the secondary comb. The ventral
fan is not developed as such, being represented by a cluster of
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FIGURE 7

Parts of larvajja) after Cater; detailsand hairsof head, doi;sal view (U)
after Gaiep; the hjambcrinj; of the hairs is after Puri; subantennal
hair of tteehole breeder (c) after Puri; details (d).
(a) 5. Inner frontal
A, Abdomen fi. Middle frontal
II, Head 7. Outer frontal
T, Thorax 8. Sutural

(b) 9. Trans-sutural
A, Antenna 10. Terminal hair of antenna

1. Inner preclypeal y 11. Antennal hair (shaft hair)
2. Inner clypeal 12. Subabtennal (basal)
3. Outer clypeal 13. Postmandibnlar (sub-basal)
4. Posterior clypeal 14. Orbital

(d) 1, 3 and 4 after Chrih tophcrs; 2 a ftcr Puri

1. Antenna /. Spine 4. Leaflet of fan
ah, Antennal hair s, Sabre b, Basal portion
s. Sabre 3. Mentum of leaflet
th. Terminal hair M, Mentum //, Filament
2. Tip of antenna sm, Submentum sh, Shoulder
c, Papilla serrations
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appressed spines on the ventral aspect of the last segment, which,
as shown by Lang (1920), may show specific differences. In the
second and third instars there is an increasing degree of branching
of the frontal and other hairs, and the fans show more leaflets.
The comb is comparable in shape with that of the last instar, but
shows fewer and less differentiated teeth. The maxillary palp is
devoid of a subapical hair in the second instar, but this is present
in the third. The dark collar on the posterior margin of the head
grows in width in the earlier instars with the age of the larva, and
may measure as much as one-third of the length of the head; it
remains of its original width in the last instar. In the second and
third instars the head is proportionately narrower than in the last
instar.

colour and pattern. The head commonly shows a pattern due
to pigmented spots connected with muscle attachments on the
dorsum of the head; they may be variously developed in different
species and joined up or enveloped in pigment-clouds. The three
anterior spots just behind the frontal hairs are commonly linked
up by cloud, forming a transverse bar across the middle of the head;
the three median spots may be linked up to form a longitudinal
median band; or the posterior spots may form a large triangular
patch; there is also generally pigmentation along the V-shaped
epicranial suture. The pattern is only of importance in certain
cases where it may show specific difference in nearly-related forms.
All species breeding in certain situations (tree-holes, wells) usually
have almost completely dark heads. Markings of various kinds
may be present on the thorax and the abdomen; silvery spots often
form a V on the thorax and spots or lines on the abdominal segments.
The colour of the larva is also largely characteristic for the species.

Structure *

The head. Its various structures are shown in fig. lb. The clypeal
hairs arise on the front of the frons-clypcus. They are here termed
inner (ic), outer {oc), and posterior (pc). In subgenus Anopheles
the bases of the inner hairs are close together, often almost
touching; in Myzomyia they are wide apart, usually twice, or
more than twice, the distance between the bases of the inner
and outer hair of the same side. (The preclypeal hairs, arising
from the preclypeus in front of the inner hairs, should not be
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mistaken for these; there is an inner pair, rather long and slender
in some species; the outer are minute, flattened, often truncated
projections). The frontal hairs are three on each side; when long,
feathered, and reaching forwards to the level or about the bases
of the inner clypeal hairs, they are referred to in the descriptions
as normal. They are reduced and usually simple or with a few
branches in tree-hole breeding species. The suturals and trans-
suturals are usually about as long as the posterior clypeals; the
former are simple in most species, but may be branched and even
feathered, the latter may be simple or feathered. The subantennal
hair (basal hair) is usually a little shorter than the antenna, stout
and feathered (normal); it is modified in tree-hole breeding species
(fig. 7c).

The antenna carries at some point on its shaft the antennal hair.
In subgenus Anopheles this normally arises from the inner surface
and is usually branched even if small; in subgenus Myzomyia it is
a small, simple hair arising from the dorso-ex'ternal surface. It is
large and feathered in certain species of Bironella. Tree-hole breeders

figure 8a

a. Hairs of pro-, meso-, and metathorax respectively (after Puri). V, ventral,
D dorsal view of right half.

Prothorax

0.
1.

2.

3.

4—7.

8.
9—

13.
14.

Dorsal submedian
Inner submedian
prothoracic
Middle submedian I
prothoracic
Outer submedian
prothoracic

Lateral prothoracic
(no. 6 simple)
Ventral hair of lateral series

12. Pleural hairs

Ventral submedian
Subcervical

shoulder
hairs

hairs

Mesothorax

1. Large dorsal hair (repre
senting fan)

2—

5—
8.
9-

14.

-4.
-7.

-13.

Small dorso-lateral

Large lateral hair
As on prothorax
Small lateral hair

hairs

Metathorax

1.
2-

5.
6.
7.

-4.

Representing fan
As on mesothorax
Large lateral hair
Small hair posterior
Large lateral hair

to 7 and S

8—13. As on mesothorax

figure 8 b AND c

b. Bases of pleural hairs of pro-, meso- and metathorax respectively (after
Christophers)
c. Notched organ of Nuttall and Shipley (n) after Gater



(subgenus Anophclcs) arc. anomalous in ics|..rl lo llus hair, and
in them it may not only be simple, but also arise from the external
surface. At the distal extremity of the antenna arc a number of
structures as shown in fig. Id. The papilla is longer than the spine
in all tree-hole breeding species and in some others .(ailkeni,
insulaeflorftm, umbrosus group). According to Puri the longer
papilla is the more primitive; it is especially long in the first instar
larva. .

The mentum and submentum lie in the middle line about the
middle of. the head vcntrally; it carries a single, apical and from
3—5 lateral teeth on each side. The arrangement and character of
these teeth are important, but no use has been made of these details
for identification in this book.

Thorax (fig. 8a). The division of the thorax into pro-, meso- and
metathorax is only distinctly indicated externally, but the limits
of these parts will be sufficiently, clear from the figure. Towards
the front of the thorax on either side are the retractile transparent
notched organs of Nuttall and Shipley, 1901 (fig. 8c). The long,
branched, lateral hairs, of which the bases only are shown, vary very
little in different species and are of little systematic importance.
The various hairs on the thorax are shown in the figures; the
most important for taxonomic purposes arc hairs nos. 1—3 of the
prothorax (submedian prothoracic or shoulder hairs) and the.
pleural hairs.

The submedian prothoracic (shoulder hairs) comprise an inner,
middle and outer hair on each side. The middle hair is usually much
the largest, twice or more the length of the inner; it is stout and
feathered and arises from a chitinised tubercle. The inner hair may
be feathered or have a few branches only, or sometimes even be
simple; it may arise from a thickened base, which may, however,
be poorly developed or fused with that of the middle hair. The
outer hair is short and simple, except in A. annandalei, where it
is bifid or branched; it arises without a thickened base or from
the. base of the middle hair. Hair no. 1 on the prothorax is the inner
shoulder hair. On the mesothorax it is a conspicious large, stout
hair arising from a thickened tubercle towards the middle of the
dorsum on each side, in Bironella this hair-has developed into a
fan. On the metathorax it may exist as an ordinary hair, but is
commonly formed into a modified or fairly well developed fan, the
test of which is whether the branches arise together arid are
flattened; it resembles, but is never so well developed as, the fans
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o„ the abdominal segments II-V1T, and the leaflets are without

a Pleural hairs. These form one of the most important characters
in the classification of the Anophelini on larval structures. Each
segment of the thorax carries on the vcntro-lateral surface of each
side a group of four pleural hairs, arising from a common chitinised
base- they cannot be mistaken, owing to the common origin of the
hairs from characteristic tubercles which carry achitinised projection
(fie 8b) The four hairs are arranged on each segment as an anterior
and a posterior pair, each composed of a dorsal and a ventral ham
These hairs are referred to in the text as {da) for dorsa anterior,
(va) for ventral anterior, (dp) for dorsal posterior and (vp) for
ventral posterior. Or the hairs are simply mentioned as long,
short, minute and only indicated whether on pro-, meso- or meta

tropic or feathered hairs in these groups, form combinations
which arc almost unvariably characteristic of the different genera,
subgenera and groups. In Bironella and in the subgenus Anopheles
all the long pleural hairs are simple in the great majority of the
cases In the subgenus Myzomyia they are simple in many species ot.
group Neomyzomyia, but some at least are feathered in all remaining

grGAU1more detailed description of the pleural hairs and basal chitinous
tubercle, will be found under characterisation of subgenera and
groups and under the description of species.

The abdomen. The segments I-VII arc of simple construction.
Segment VIII (fig. 96) is slightly modified, the posterior portion
of its tergal plate forming the fan-shaped plate of the spiracular
apparatus. Segment IX is much reduced and modified being re
presented in parts of the spiracular apparatus. Segment X(segment
IX of earlier authors) forms an appendage-like mass (anal-lobe),
which carries the cauda* hairs and four anal papillae, the latter
arising round the margin of the anus; it is a composite segment,
including elements of segment XI.

Near the anterior border of each segment is an oval chitinous
plate, which mav be small or large (anterior tergal plate); about
the middle of each segment is another very small rounded plate
(posterior tergal plate)..In the group Myzomyia most species show,
also a little behind the posterior tergal plate, a pair of small dark
oval plates, lying one on each side of the middle line (paired oval
plates). The anterior tergal plates are very large in the species
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figure 9

Hairs (after Puri) of larval abdo
minal seg. I and II (a), V—VII (b)
dorsal and ventral view; pecten
with hair 6 '(c); lateral hair 6 and 7
of seg. II; spiracular apparatus
in dorsal view (e).

%a^J
Abd. seg. I—VII

0.
1.

2.

Submedian dorsal
Fan
Prefan hair; ante pal
mate of Russell and
Baisas; prepalmate of
Christophers; (posterior
to fan on segment VI)
Small dorso-lateral hairs

. Dorso-lateral posterior
Lateral hairs
Stigmatic hair
Ventro-lateral posterior

3—4.
5.

6—7.
8.
9.

10—12. Ventro-lateral small hairs
13. Submedian ventral
Details of spiracular apparatus
A, Fan-shaped plate
I, Lateral plate of scoop
Ip, Lateral papilla
M, Median plate of scoop
S, Spiracle
sc, Spiracular chitinisation
1—3. Fossatc hairs
4. Hair at tip of lateral

papilla
xxxx, Four hairs of scoop



aconitus and related forms and in A. palmatus and may include
the paired oval plates.

The structures about the spiracles are shown in fig. 9e. Along
the posterior borders of the spiracles there is a crescentic chitinis
ation, which may be poorly or well developed (spiracular chitinis
ation). When the anterior (fig. 9e M) border of the median plate
is broad it may approach or touch the spiracular chitinisations.
On each side of the scoop, or posterior projection of the spiracular
parts, is a comb-like structure, pecten (or comb), which carries long
and shorter spinous projections, which are usually finely serrated on
their basal half. The term "pecten" is preferable, as this structure is
homologous with the pecten, and not with the comb of culicine larvae.

The hairs of the abdominal segments are shown in fig. 9a, b. The
most important hairs are no. 1 (fans or float hairs) and nos. 6—7
(lateral hairs); hair 0 in minimus and allied forms. On segments I
and II hair no. 1 may be an ordinary small branched hair or de
veloped as a fan; it is considered a fan (fig. lOd—k) when the
branches arise all together in a whorl and are flattened. On seg.-
ments III—VII the hair is generally transformed into a well-marked
fan with from 12—24 leaflets. There are no true fans in hunteri,
similissimus, letifer, roperi, baezai, separatus, brevipaipis and atratipes;
the leaflets are represented by filamentous branches. In utnbrosus
and brevirostris there are only complete fans on abd. segments IV—V.
In the subgenus Myzomyia the leaflets consist of a basal portion
(blade) and a terminal filament, usually with a number of more or
less closely-set serrations at the point of origin of the filament
(shoulder serrations). In the subgenus Anopheles the leaflets are
usually lanceolate in shape, or the differentiation of the filament
is imperfect, the serrations being spread out more or less along the
apical portion of the leaflet.

The lateral hairs on segment I and II form two stout, feathered
hairs, a dorsal (6) and a ventral (7); in most species the dorsal hair
is also present as a stout, feathered hair on segment III (normal
arrangement). In some species hair no. 6 on segment III is not
stout, has a few branches, or is short. On segments IV—V hair 6
is very long and somewhat slender, splitting near its base or about
its middle into 2—10 branches, approaching in appearance a
feathered hair where the numberof branches is large. On segment VI
it is very long and somewhat slender in Myzomyia and some tree-
hole breeding Anopheles, but short otherwise in this last subgenus;
it may be very simple or branched and is feathered inA. annandalei.
On segment VII no. 6 is very short and branched.
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Anopheline. (a) and culicine (l>) larva floating >••« the surface of the
water; (c) segments V1U, IX and Xof anopheline larva lateral view
showing hairs (after Puri); d—k different forms of fans and fan hairs
(after Puri).

Segment IX
Hairs 1—8 not shown in figure,
butseefig.9e forhairs 1-4 ofscoop.
9. (PSp) Post spiracular hair

Segment X
/ S C, Inner submedian caudal
0 5 C, Outer submedian caudal
S, I-ateral hair (saddle hair)
V C, Ventral caudal
/, Tergal plate of anal lobe
A G, Anal gills

I (two different forms)

Segment VIII
0.
4.

5.

Submedian dorsal
Hair at tip of lateral papilla
Hair at base of lateral pa
pilla
Pecten hair
Subpecten hair
Small lateral hair
Ventrolateral posterior
Small ventro-lateral hair
Submedian ventral

6.
7.
8.
9.

10.
13.

d, e, f, g, Hair no. 1 on abd. segment IV,
and I respectively (A. ramsayi). •
h, i, j, k. Hair no. 1 on abd. segment IV, 1 and on metathorax
(2 different forms) respectively [A. culicijactes).
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7™^Z E Jotat.'.^.-h. the larvae are g,ven
in the descriptions.

tv The ceoeraohical distribution of the anopheles mos-^itols fn rKAustralian region. From a-cjeog^*»£
of view, this region is especially ^^U^^^.-
^^^dS^wSlTJT^atrue picture
as a frontier line between^cm aborderline

9Q Australian species of mosquitoes). To the bourn tnis_u

4 /«r«M/i /L.fongmwh's

ii. ^a^ftac <"L P'i'lc""au,s
B. travestita

In the Australian region so far have been found the following oriental
species:

A. karwari
A. subpictus

The following species are of doubtful geographic.origin so it is
difficult to decide whether they migrated from West to East or
vice-versa:

Anopheles bancrofli var. barbiventris and A. pseudobarbirostris.



V. Bionomics. Information on the breeding places and adult
behaviour has been given under each species. All Anopheline mos
quitoes lay their eggs either directly upon the water of the breeding
place, or its edges; or on floating debris. Newly laid eggs are white,
but they darken quickly and are quite black after a few hours.
Eggs that stay white are either laid prematurely or unfertilized.
They do not hatch. As soon as the eggs touch water they form
patterns (triangles, stars and others). When they lose their contact
with other eggs, they are drawn to the edge of the water and the
meniscus lifts them, with the narrow end upwards. It takes about
48 hours in hot countries for the eggs to hatch. When not in contact
with; water during the first 12 hours after they are laid, they are
desiccated and can hatch no longer. However, after 24 hours of
development, they can stand an equal period of drying and usually
hatch if replaced on water. Eggs may be kept viable for 10—16 days
if kept moist; as soon as they are placed on water they hatch. This
circumstance allows the eggs to be mailed. Lowering the temperature
delays the hatching, and in some cases eggs can be kept on ice for
long periods without affecting their viability. The period of meta
morphosis, from oviposition to emergence of the adult, usually lasts
frod 13 to 19 days; it may be as short as 9—10 days, or much
longer than 19 days., Tree-hole breeding anopheles sometimes take
a loiig time before hatching; we noticed a period of over 2 months
in tiae tropics, and Hacker (1919) records A. asiaticus as livingup tc
163:idays; without pupating, though eventually emerging as adults
In Ihe tropics the first three instars normally last about 2 day*
each, the fourth instar about twice as long. Pupal life takes abou
2 days under the same conditions.

When feeding at the surface of the water, the larva turns it:
head to bring the ventral surface uppermost. The brushes are move<
rapidly so'as to cause a current which supplies the larva with food
the microplancton. In shallow water larvae of some species may b
seen nibbling at organic matter on the bottom of the breeding place
This, however, is not usual. The pupae remain much oftener beneat
the surface of the water than the larvae; they also hide amongs
vegetation or other suitable material.

Breeding places. Anopheline mosquitoes may breed in smaller c
larger collections of water, ranging from puddles, pools or eve
tree-holes and holes.in bamboos to rice-fields, swamps, artifici;
collections of water, riverbanks, either with fresh or brackish wate:
with or without shelter provided by vegetation, shaded or in brigl
sunlight, with clear or polluted water. All these possibilities exis
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but what is usually seen in nature is that different species show
preference for certain types of breeding places (selective breeding).

Certain species are often, or always, associated with each other
in the same type of breeding place (association). For practical pur
poses (species sanitation) much attention has been given to the
special requirements of each species with regard to its breeding
places. Details are to be found in the description of the separate
species.

VI. Technique. Collecting of adults. Adult mosquitoes may be
obtained by catching in their usual haunts or by breeding them from
the larvae. For breeding purposes it is best to collect fullgrown
larvae and pupae; these should be kept in a sample of water from
the breeding place; if any food has to be given, we found dried and
ground faeces of guinea-pigs very satisfactory. A mixture of dog-
biscuit with Bemax may give excellent results, provided it is ground
to an extremely fine, dustlike powder.

Collecting of larvae. These are usually best caught with a white
enamel dish or frying pan. The dish is carefully lowered into the
water in such a way that it may be moved horizontally —or nearly
so — a little beyond the surface.'Places likely to shelter larvae are
explored with as little disturbance as possible. Sometimes it may
be necessary to stir up the water, the larvae may be seen moving
on the surface and caught. Being disturbed however they often dive
out of sight, and much patience is needed to.wait until they rise
again. Collecting larvae takes time.

From the dipper (dish or frying pan) larvae and pupae are trans
ferred to a wide-mouthed bottle if the larvae have to be transported
over a short distance; this method, however, usually kills many
larvae, as they are too much shaken during the transport. For long
distance transport it is better to transfer the larvae to tubes, which
may be corked and carried in a small wooden box. When the breeding
place is large and not all the shelters can be reached, the dipper
may be attached to a long stick. Some practice is needed to handle
such an instrument with success. Eggs may be obtained from gravid
females in the laboratory, but sometimes they may be collected in
the breeding place: water is poured through a piece of muslin which
is stretched over a dish, the muslin is raised so as not to touch the
water and examined with a hand-lens. See also Aitken (1948).
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Adults are best captured whilst resting during the day. They are
usuallv found on the upper parts of the room or on the ceiling orhdW between all kind^of household or agricultural implements.
Ou of dooTs they may be hard to find. The places to be:looked_for
are either among shrub, on blades of grass or in s.miar situations
near human dwellings or farther away from dwellings ml^wood
alone the banks of small rivers. Here some species are often found
Sting on the soil or on branches. When flying away they may be
caught on the wing with ahand-net, or they may be caughtafter
thev have settled again. Good collecting may also be done in the
ungle by sitting quietly and capturing with a glass-tube any

specimen settling in an attempt to feed. Catching with aglass-tube
preferably one per mosquito, is the most satisfactory procedure.
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FIGURE 11

to\ Wr-ial catchine tube; (b) several dead mosquitoes in test-uUP(^one pSd mosqmto in test-tube; .(d) cage for pupae
to hatch out; (e) pinned specimens for storing mcabinet ;(f) lamp-glass to be used Pfor obtaining eggs from gravid females..



[f it is necessary to capture many mosquitoes in a short time a

ZZ „ug wit!vc™ Ht le chloroform or ether is placed in thecotton plug »itti very ii to remove ,h(,

in the same resting places as the females.

dishes, and allowed to hatch out i sn 11, i^ ovidod with a
frame covered by gause or mosqu ..-netting,and pro™
sleeve to introduce the.tan,<&. »;',^^ X^nligM u"«'

Sfe^tlrrh^trn'SUtodatory insects are added
at the same time. { and transfer

as described above for breeding out
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Killing and Mounting. After hatching, anophelines should be left
as long as possible to harden before killing and mounting; however,
left too long in a tube or jar, they damage the tips of their wings,
by rubbing them against the glass.

When hatched in a jar, the mosquitoes are removed by placing
another jar upside-down over the first; the gauze cover is removed
and the mosquitoes are allowed to fly into the upper jar. Two pieces
of cardboard are then inserted between the jars, the upper jar is
removed with the -upper sheet of cardboard, and the lower, tempo
rarily protected by the lower sheet, is again tied over with gauze.
When the mosquitoes are to be killed, the cardboard on the upper
jar is replaced by a piece of cardboard having a hole plugged with
cottonwool, on which chloroform is dropped.

If hatched into a net, the mosquitoes are first collected in test-
tubes and either killed in. these or first transferred to a jar. An
anopheles may be considered dead when, turned out, they lie with
legs and wings extended. It is a good plan, as a routine after
mounting, to put the specimens for some time in a jar containing
chloroform vapour (so as to be sure that they arc dead). All glass
vessels used/should be free from dust.

The d&d mosquitoes are placed on a piece of paper or card-board.
If it is not already in this position turn the insect on its back and
insert a fine double-pointed pin between the coxae. The pin is best
held exactly at'right angles in a blunt-nosed forceps, and inserted
vertically downwards until it just meets the card-board; there is
no advantage in pushing the pin in further. Holding the pin with
the forceps, and using the other point, the specimen is placed
provisionally on a labelled cork strip of a mosquito tube, previ
ously papered. If necessary a touch is given to the wings so as
to spread them. Care should be taken in the original pinning, chiefly
because, if the pin is well placed, a good subsequent display of the
insect follows automatically* If no double pointed pins are available
cut a fine insect pin in half, push it through a piece of cork or
elder-pith, pin the mosquito and insert a stronger needle through
the cork (see fig. lie, e). To place in collection cabinet, the double
pointed pins have to be inserted in cork or elder-pith and stuck on
a larger pin.

A cabinet should always be used where possible. The corked sur
face of each drawer should be wiped over with pure creosote and
allowed to remain, with occasional opening of the drawer, until
the creosote no: longer gives a cloud on the glass. Some crushed
naphthaline should be placed in the dust trap space provided around
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the drawer. If celluloid has been used for mounting, naphthaline
alone has to be used as a preservative, for celluloid becomes badly
discoloured and curls up in creosote vapour. If cabinets without
dust-traps are used, small cardboard boxes are pinned to the bottom
of the cabinet.

To examine a mounted anopheline, place a piece of papered cork
of convenient size on the stage of a binocular dissecting microscope.
The mounted specimen is transferred to the cork sheet. Suitable
powers for examining are 52 mm. focus (low) and 25 mm. focus
(high) with a no. 3 eyepiece. Scales sometimes require a higher
magnification under the ordinary microscope; they are usually better
seen in potash preparations of the mounted and stained parts.

Preserving and mounting of larvae (after Gater). Owing to the
fragility of the hairs upon which identification depends, larvae should
be handled with great care and always moved individually from
one fluid to another.

A. Temporary Preservation

1. Kill in hot water. The larvae may be in the collecting bottle
or in a glass basin. Withdraw most of the water by pouring it
off and by removing it with a pipette, taking care not to lose
any of the specimens in the process. Then pour over them water
which has previously been heated to 60—65° C (140—149° F).
The amount required will depend on the size of the vessel con
taining the larvae and on the quantity of water left in it.

2. Pick up the larvae, one by one, with a large-bore pipette and
transfer them to one of the following media. The second medium
is more expensive but gives better results:

(I) Acetic Acid 10%
(II) Chloral hydrate 57 grms

Acetic acid, glacial 6 ml.
Distilled water to 100 ml.

Dissolve the chloral hydrate in water, add the acetic acid, glacial
and make up to 100 ml. with water.

After the larvae have been in the chloral hydrate medium for a
fev/ hours they can be examined as explained below. Use either of
these media when forwarding specimens for examination, but if left
in the chloral hydrate medium for any length of. time the heads
tend to become separated from the bodies. Living larvae may be
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placed direct into the chloral hydrate medium, but it is preferable
to kill them first.

B. Permanent Preservation

1. Kill as directed above.
2. Remove from the water and place in MacGregor's solution,

which Isi made as follows:

IBorax , . .5 grms
/'Formaldehyde solution 40 % 100 ml.

.Glycerin 2.5 ml.
;J.Distilled water to 1 litre

Dissolve the borax in water, add the glycerin and formaldehyde,
make up to 1 litre, and filter.

The mqsjt convenient containers for preserved larvae are glass
tufees, toix 2>cni These can lie obtained ready-fitted with corks.
(x^fk«d tttb ffi should be sealed by dipping the corked ends in molten
pai$flnT%fc. Afcuel, written with a hard lead pencil, giving the
. «.. »,..* •«liea{je.nilinbcr relating to the specimens, should be placed
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pua^,«|pnlicW.!1f!1s always best to pla^ ~
»*.*$ ^^3^r^^rt^n|;3rntf|̂ nTi allow them to stand for ashort time
and" tlienlU ^cc'.tftem'̂ atl^rcsh quantity of preserving medium.

C. TemporaryIffoiints

a. Living larvae

1. Pick up the larva in a large-bore pipette and place it on the'
centre of a microscope slide in a: drop of water.

2. Using fine needle-pointed forceps, lower a cover glass over
the larVa. #

The qujantity Of water must be such that the larva is more or
less immobilized by the weight of the cover glass. (In the case
of delicate birviac whiclY are to be reared, a small piece of thin
glass, or paper; or a hair, may be placed under the cover glass
to prevent crushing).

b. Preserved larvae
1. Larvaepreserved in the chloral hydrate medium maybeexamined

in thali medium. Proceed as if mounting living larvae.



2. Larvae preserved in acetic acid, 10 per cent., may be examined
in that medium, or the}' may he transferred for a short time
to the chloral hydrate medium and examined in that.

3. Larvae preserved in MacGregor's solution may be examined in
that medium, but are better mounted permanently.

D. Permanent Mounts

a. Living larvae

1. Take up the larva in a large-bore pipette and place it on the
centre of a microscope slide.

2. Withdraw as much water as possible with a capillary pipette.
3. Remove th« remaining water with a small piece of blotting paper

until the larva is almost dry. Do not actually touch the larva
with the blotting paper. During the process the larva will move
on the slide, but by tapping and tilting the latter the specimen
can be manoeuvred into the centre.

4. With a glass rod, place a drop of mounting medium over the
larva and wait until it is dead, making sure that the dorsal sur
faces of the head and body arc,uppermost by examining it'with
the low power of the microscope. Then add more mounting
medium and place a cover glass in position. The mounting
medium decreases in volume as it dries, so a slight excess should
be used. The larva will be cleared and suitable for examination
in a few hours. The mounting medium sets hard in about a week
depending'on the amount of moisture in the atmosphere. Very
gentle heat will accelerate! setting. The mounting medium is
made as follows:

Gum Arabic, picked 8 grms
Distilled water 10 ml.
Chloral hydrate 74 grms
Glucose syrup 5 ml.
Acetic acid, glacial 3 ml.

Place the gum arabic in the water in a beaker, cover it with a
clock glass and place in an incubator or other warm (not hot)
place. Stir occasionally until dissolved. Add the chloral hydrate,
stir and replace in the incubator. Stir occasionally until dissolved.
Then add the glucose syrup and acetic acid, stir well and allow
to stand. The medium should now be filtered through a number 5
Whatman paper in a Buchner funnel, using a suction pump.



Ifthis is not possible, allow the medium to stand until all sediment
has' settled and decant off the upper portion. Glucose syrup is
made^by dissolving 98 grms bacteriological glucose in 100 ml.
distilled water.

This method is quick and simple, the larva being killed, cleared and
mounted in one operation. Better results are obtained, however, by
killing the larva in hot water, placing it overnight in the chloral
hydrate preserving medium, and then mounting in the mounting
medium.

b. Preserved larvae

1 Larvsae preserved in acetic acid, 10 per cent., may be placed
diredt in"ihc.mounting medium. Better results are obtained by
giviig them fa preliminary bath in the chloral hydrate medium.

2. ia^aepreserved in the chloral hydrate medium may be placed
- air&sH^'&iii-'moaning medium.

•8. l|m^ejpifes3;ved,rin.MacGr€gor,s solution should be treated as

%f>Z***^™&a£tilfa'°tiater-ior about an hour.\w -

*&& >t'm
Xl&W^o-'the chloral hydrate medium. Leave

^!r$,*- |̂jn!p]t^®lect'into the mounting medium.-

In all' sases,' pkor to placing the cover-glass in position, examine
the'kuva to see if the dorsal surface is uppermost.

E. Finishing permanent Mounts

1. As poon as .the larva, is mounted, affix a label to one end of the
slide and using Indian^nk, write on it the species and reference
number or,other data. Brushing over the label with collodion
wilf preserve it.

2. When the mounting medium is dry round the edges, under the
coyer glass, the preparation should be ringed as follows:.

(I| If surplus medium has run over the slide, remove
1 : this with the point of a knife and moist blotting.

.".'•' ! paper or cotton wool. Allow to dry.
'••••'• I (|i) Ring with cellulose cement, taking care to cover

•i j the exposed medium and a small area of the cover
'i ' I glass and slide. Give two coats.
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. (Ill) Finish the mount by ringing with asphalt varnish.
This should extend on to the cover glass and slide
just beyond the ring of cellulose cement.

Ringing isbest done with the aid of a turntable. The slide is placed
on the turntable and fixed in position with the spring clips. The
cover glass (not the larva) is centred over the concentric rings en
graved on the turntable. A no. 2 sable brush is charged with the
cement and held vertically over the edge of the cover glass with
the right hand. The turntable is now slowly rotated with the left
hand and the point of the brush is brought into contact with the
edge of the cover glass. By slight movements of the brush the ring
of cement can be extended from the cover glass to the exposed
medium and on to the slide. Cellulose cement may be made by dis
solving strips of celluloid (old photographic films from which the
gelatine has been removed will do) in a mixture of amyl acetate
and acetone. Commercial cellulose varnishes are obtainable from
motor-car dealers.

Examination and Preservation of Eggs (after Christophers)
Eggs can be examined floating as laid within the paraffined cork ring
or, after removal, on a strip of blotting paper placed on a. slide
and kept moist by adding a drop or two of water from time to
time with a pipette. When the floats (in sunk or preserved eggs)
are filled with fluid and do not show, they may be displayed by-
letting the eggs dry a little on the damp blotting paper.

Eggs can'be preserved by removing them on a strip of blotting-
paper from the water and placing the strip in a specimen tube,
the cork of which keeps in place inside the tube a piece of filter-
paper moistened with formalin.

Preservation of larval and pupal skins (after Christophers)
For systematic work it is usual to employ the cast skin of the
fourth instar larva, of* which the pupal skin and the adult have
also been preserved. Isolate a number of full-grown larvae in
specimen tubes in a rack. As each pupates, remove the larval skin
by means of a needle or strip of Bristolboard to a small tube of
75 per cent, alcohol. Later add the corresponding pupal skin with

. the necessary label and mount the adult. Thesmall tubes containing
the larval and pupal skin are completely .filled with the alcohol,
and a cork, made with a corkborer from pith, wetted with alcohol
and pressed in; or a plug of cotton-wool is used. The tubes arc then
stored in 75 per cent, alcohol'in wide-mouthed jars.
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Larval skins may be mounted in De Faurt'b fluid which is of the
following'Composition:

Gum arabic (picked)
Chloral hydrate
tlyccrine

listilled; water
,. {Jqcaineh^ydrochloridc

30 grms
50 grms
20 grms
50 cc.

0.5 grms

Filt% after mixing these ingredients.
The-skin is washed hi two changes of water treated with 10 per

centi-p^ish for" about an hour, and washed again in three changes
of waj&rJ$itH s pair of fine needles work through the skin along
the flj|£ 'fcyetbaXky'. make a cut at each shoulder, remove any
partijftfti ft #^,«ith a fine brush (no. 0), and spread out the skin
on ti |̂i©||Fip»9untiTUi. If,passed through alcohols to 70 per cent,
and the- ^tm, <spaead out on the slide and just about to dry, treated
with a^}op!90-uer cent, alcohol, it becomes flattened and adheres
to the side.*1!j$Wefl£lly separated and mounted as a section cx-

iteited ^preparations displaying the hairs are obtained.
pae&r^Abdproinal, segments should be separated from the
Lrthttaa;. andmounted on the flat; the remaining portion

w.v-w»v opened out sideways, and also mounted on the flat. In
emergency case^, when no special fluids arc obtainable, the larval
and pupal skins may be mounted in canada-balsam (after passing
through, alcohols 30, 70, 96 and oleum cajuputi or oil of cloves).

Mounts'of adult mosquitoes or parts thereof may be made as
follows "(method of Edwards): — Place the dry specimen (either
whole on its pin or the tip of the abdomen, if only the hypopygium
is to beexamined) into a small quantity of 10—15 per cent, caustic
potash in a small tube. Place the tube in an outer vessel containing
water, and just bring to the, boiL Pour out the potash, with the
specimen, into alwatch*giass. Transfer specimen atonce (with needles
or Bristol-board) to a second watch-glass containing glacial acetic
acid, toi which has beenadded 1—2 drops of Ziehl's carbolic fuchsin.
After si—10 mibutes (more or less, up to some hours, according to
depth'of stain jrequtred) transfer to a third watch-glass containing
clove-oil. Mount in xylol balsam on slide, cover. Small glass slides
may bt cur from coverrglass and mounted on a piece of Bristol
board. fThe covk-glass has to be very small, so that it does not stick
out over the erjfee: of the slide. The whole can be pinned on the same
pin as Ithat offthe mpsquito to which the mounted part belongs.

celleltfS
Fot>t$

head*a

is readi;
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As a matter of security the number of the mosquito is written on
the Bristol board of the slide.

Dissection for malarial oocysts and sporozoites
After capture, keep mosquitoes in original test tubes, after damping
the plugs (or place in suitable lamp-jar or cage), until they have
fully digested any blood they may contain, usually about 48 hours
in the tropics. The glands can be dissected at once, but even a trace
of blood makes dissection for oocysts difficult. This can be seen
bv the entire disappearance of the black area of digesting blood
ventrally on the abdomen. Kill or stun the mosquito by a blow of
the test tube on the hand or with a little chloroform vapour, and
place mosquito on saline in a covered watchglass, To dissect,
remove wings and legs and place body on drop of saline on slide under
a dissecting microscope. Turn mosquito on its side and cut through
the thorax rather far back, replacing in the saline whichever portion
is not immediately dissected.

Glands. Place a stout, suitably-mounted needle held in the left
hand, in cut part of thorax to hold this and, with the other^needle
placed across the neck, pull away the head with the glands. Without
letting go with the right-hand needle, cut down and sever^the
gland! from the head. See, under low power, that the glands have
been obtained and if so, remove any excess tissue and cover. If
not try for these in the tissue of the thorax near the torn-off neck.
Crush and examine under V. and Via for sporozoites.
Mid-gut. Place the portion of thorax with abdomen on drop of
saline Fix thorax with one needle and. turning the abdomen
ventral side uppermost, nick on either side so as partially to separate
the last two segments or so. Placing the needle on these partially
separated segments, drag them slowly away from the rest of the
abdomen and observe the intestine and white Malpighian tubules,
followed by the transparent mid-gut, leaving the abdomen When
the mid-gut entirely slips free, and before it shrinks together, cut
away the intestine and tubules, clear up debris, and mount, if
necessary with aclean drop of saline. Afair quantity of sa me should
be used and the gut flattened by removing excess fluid if necessary
with filter-paper, until it appears as a transparent flattened sac.

. Examine under »/, and Vu for oocysts in the tracheal layer.
In all cases it is important to arrange the background, when dis

secting, to show up the parts suitably. Usually an opal plate or white
mirror gives the best differentation.
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PART II - SYSTEMATIC

Tribe ANOPHELINI.

Edwards, 1912. Bull. Ent. Res.; 3:2.
Character. Of the three genera belonging to the tribe Anophelini,
only two. occur in the Indo-Australian Region. The rare neo-tropical
genus CAagasia Will not be considered in this volume. T-he characters
th whlerj Bironella and Anopheles differ arc given below.

•I Key to genera

-Claw ofifnmUc^i pi <J without a median or a basal
spur;:cUw-'beariug segment ^toiler than preceding
segment and \uthxnit spiny enlargement at base-;
stem «!-/>/ wavy, veiu 5.1 beyond cro.ss-\ ein concave

Claw oi;hfr6utlejs of <$ with a median and a basal
spur, claw-bearing segment longer than preceding,
and wii.h a spiiy enlargement at base; stem of pf
not wasty; .veift 54 not concave beyond cross-vein

Genus" Bironella" Theobald

Theobald. 190:>, Ann. Mus. Nat. Hung.; 3:69. TYPE-species:
B. gracilis The a.

Charac, ers ,

Adult All the known-species are dark-coloured insects, practically
devoid of ornamentation, and with a conspicuous, long neck. Fifth
segmerjt of front tarsus.of $ (fig. 1, m) shorter than fourth, cylindrical,
withouit bristly enlargement at base beneath, the single claw
withoutt either[median or basal tooth, Stem of vein 4 and 5.1 wavy.
For other chajueters see key to genera. In some species the male
antennjae are identical with those of theiemale. Most species have the
male tWminalik with a peculiar struetpre (the basal arm) see fig. 12,
16, 19 •others (have a number of parabasal spines at base of coxite.

Uir.6nei.la

Anopheles
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Larva. There are two pairs of fans on the thorax (fig. 17, 19);
the terminal hair (between the apical sabres) of the antenna is thick
and plumose, fig. 13, not branched from base; antennal shaft hair
arising from inner aspect of shaft, long, plumose; or shorter and
branched; an accessory "fourth shoulder hair" is present (see fig. 13).

The species of this genus have been found from the Moluccas to
the Solomon Islands, including North Queensland.

Classification. Seven species and one variety are known from
the territory under consideration which differ sufficiently in certain
characters to place them in two separate subgenera.

Key to subgenera of Bironella

Antenna of $ plumose, as usual. Palpi of 6* almost
as long as proboscis, but last two segments not
conspicuously clubbed; of $ varying in length from
i/3 to 3/4 the length of proboscis (apparently not
constant even in the same species). Terminalia with
a stout arm arising from base of coxite, as long or
barely half as long as coxit, no spines at base of
coxite. Wing with the upper fork extremely short,
at most '/a as long as ils stem. Scales of veins scanty Biuoxklla.

Antennae alike in the two sexes, Ihose .of 3 not
plumose. Palpi alike in the two sexes, and less than
Yi as long ,as the proboscis. Terminalia without
basal arm, but with 3—12 spines placed close to
gether at base of coxite. Wings with the upper fork
only slightly shorter than its stem, all veins scaly
as in Anopheles ••• Brugella

Subgenus Biroxklla Theobald

Theobald, 1905. Ann. Mus. Nat. Hung.; 3:69. TYPE-species as
for genus.

Adult. Except the characters given in the key to the subgenera
the following have to be noted: The length of the ? palpi is varying,
even in the same species; af is at most l]3 as long as its stem while
the lower branch is sometimes rudimentary aiid interrupted at
base; the scaling on vein 6, 5.1.and 5, is extremely scanty.

Terminalia. In most species marked by the presence of a distinct
basal arm of coxite.

51



Key to species of the subgenus Bironella

1. Anterior fork cell closed at base 2
Anterior fork cell open at base 3

2. Basal arm of coxite with peculiar structure at
apex (see fig. 15), triangular protuberance on
parabasal part of coxite ••• occulta
None of these structures present, apex of basal
arm irregularly toothed gracilis

3. Pronounced basal arm present on coxite ...._ A
Basal armreplaced by prominence, bearing 4—5
short spines; phallospme with minute excres
cences apically and subapically confusa

4. Basal arm curved, distinctly tapering, with
the apical expansion bearing two terminal
spines
Basal |arm bluntly pointed, without apical ex
pansion, the terminal spines present or absent 5
Phalkfomeismth three terminal lobes, central
One ti^itoapy-teogej^hajii the two lateral
oilesi Itas^ymjwtlth^laneeolate spines at its
apex ,t.......j... f... •. •. •
PhalL ^ome^ththieeterrninallobes, all equal in
length; apex bf'basaf"arm,bearing excrescences
but r,o lanceolate"spines'*. / papuae var.

brugi
Bironelia gracilis theobald 1905
Theobald, 1905. Ann. Mus. Nat. Hung.; 3 : 69. type-l6C.-. Muina,
New Guinea. tVpe: 3 6* 6* in Hungarian Nat. Mus., Buda-Pest.
syn: A. bironella Christophers, Ind. Med. Res, Mem. 3 : 16, 1924.
Adult. *female. 9ead: With narrow, pale scales on the vertex,
behind these are upright, forked scales which are black and numerous
on the occiput; la distinct long pale tuft on front between the eyes
formed iby curved, narrow, white scales and hairs. Antenna with
darkbrown t with greyish shine; fs I'with pale, brown base, darker
towards apex; the flagellar segments subequal, inqreasing in length
distallyj last segment twice as long as 1st; with short grey hairs
and lonfe black!ones; no scales on antenna. Proboscis dark brown,
with labella sorhewhat paler, length of proboscis about 3/4 of length

! .
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FIGURE 12

B. gracilis, details of
adult: (a) Wins: (b) hind
leg; (c) ? head; (d) <J
palp; (e) $ terminalia
with basal arm (b.a.),
style in side view (s) and
tip of style (<); (f) tip
of basal arm; (g) leaflets
ofphallosome (a,b, c after
Sw. and Rod.)
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of front femur. Palpi black with apical grey hairs, shaggy especially
at basal fourth, length about 2/3 of that of proboscis.

Thorax. Propleuron with 5—6 pale bristles, difficult to detect,
because they aje directed upwards, parallel with the propleuron;
apn with golderi brown hairs. Mesonotum brownish, with a median
group of long, narrow,- pale yellowish scales on anterior margin,
laterally a similar group, but the scales very narrow, almost hair
like; rest of mesonotum with longitudinal rows of short, golden
curved hairs, somewhat darker over wingroot; no scales. Pleura
greyish to brown. A rjow of fine bristles on posterior border of
stemopWon. JSpkacular bristles-absent; a few pre- and subalar
bristles'; no season pleura. Scutellum pale brown laterally/dark
brown medianly with long, golden hairs. Legs. Coxae and trochanters
pale, with fine, pale hairs; tibiae and tarsi brown, without bands;
femora also brown, except on under surface, which is very pale
yellowish, the pale area spreading laterally towards apex; apex
entirely dark, sometimes the tibiae have likewise a pale line on
underside. Wing (fig. 12, a): af short, about */» length of its stem;
pf varying in .length from 3/4 to nearly twice the length of its stem;
vein 3 sligktljf wavy, -fvein 4 distinctly so between cross-vein and
bifurcation; 5;i wavy oyerits whole length. Scales of wing unicolorous
brown ratherilongatefsparse, except on costa, subcosta and vein 1;
length of wing 3.5 mm. Halteres with pale brown stem and dark
knobs)

Abdomen. 'B|ack, with golden "hairs, no scales.

male^ Palpillonger than in the ?, but still shorter than the pro
boscis,, last two segments swollen, but only slightly clubbed. An-
tennaj plumose, 3/4 length of proboscis. Wings with af shorter than
in feihale. Otherwise the <J is similar to the ?.

Terminalia (fjg. 12, e). Coxite conical, over \lj2 times as long as
its breadth alt base, tip somewhat rounded, style about as long as
coxite, slightly swollen basally and apically, with a short, stout,
terminal spine deep set in anexcavation, so that with a low magnific
ation two additional smaller spines are simulated (fig. 12, t); a few
smal hairs pjresent near base of spine; the apical swelling of style
is variable aid not equal all round, so that in certain views of the
mounted "terminalia the; style appears as in fig. 12, s; no scales
on caxite, minute and longer hairs present; the long hairs more
numerous on basal half of coxite on dorsal surface; a bare area
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present bordering the area with the more numerous hairs; this bare
area striated, but not every mount shows the striae equally well.
From the base of the coxite arises a stout chitinised, inwardly
directed arm, about half as long as the coxite, finely pubescent
towards its base, otherwise bare; its apical half strongly chitinised
with subapically expanded, irregularly toothed tip (fig. 12, /).
Proctiger long, membranous, without lateral chitinisations. Phallo
some a long and slender, somewhat chitinised tube on a pale base.
Near apex of phallosome two pale leaflets are present (fig. 12, g),
curved backwards; in unflattened mount S-shaped, in flattened
mount straight about */» or i/4 length of phallosome; each leaflet
with small blunt spinules; 9th tergite slightly excavated, but
without definite appendages.

FIGURE 13

B. gracilis larval details: (a) Head, and anterior margin ofprothorax
with shoulder hairs (x) fourth shoulder hair; (b) variations in outer
clypeal hairs (after Lee and Woodhill); (c) tip of antenna; (d) pleural
hairs; (e) pecten.
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arv* (fig. 13). The larva has a dark brown head, without con-
ptcuous marldrigs; the thorax and .abdominal segment IV areSteTplle^n coltiast to the otherwise rather darkly pigmentedX^nterina slightly swollen towards base, sp.nose on inner
Sface terrninal hair densely.feathered; a large plumose shaftSr?^eSsomewhat belowbasal half; *c close together, simple,
rSheJ tong; once one of the hairs was split from the middle, some-
rimeTthey a& crossed; oc about H> ^gth of ic wth 2-5 branches;
(but according to- LcC and Woodhitt (1944) varying in length from
iLtoaslohglic);> very small simple or with2-3 branches; frontallialrs S^eathered, sutural hairs with 2branches, transsuturals
with 2 or 3fboth suturals and transsuturals very small and dedi
cate. Shoulder hairs: ms long, feathered, 10-12 branches, with
distinct base though not prominent; is about y, as long as ms
with 3-8 br., os simple, about as long as ts. The accessory
shoulder hajr is of about the same appearance as ms, only that
ms has a dktinct base; pleural tufts with the long hairs simple,sometimesIfreme^ delicately frayed. On thorax 2pairs of fans
WicS|nSWl^^^
nn HI_3a U-4MImfl^ipich leaflet slender, margins notnotched.^atflKS^wncntf large, well developed. On
seemen?! ft&g » a&^ndary chitinisation nearly covering the
whSe 'Jj^fttoWJong and short processes irregularly
alternate! iWopWell de*#>ped and pointed; the lateral hair o
the'saddle simple; anal papillae 4, much longer than the anal
segment. ',,

Bionomics: The larvae have been found in deep jungle forest in
shaded pools and puddles with rain water, but also in pools lett
after the floods retreated. The bottom of the pools consisted of peat
and the water was clear. Al^o in small rivers in the jungle,
although iri smaller1 numbers, On the banks of large rivers they have
been found between floating wood and vegetation. Never has
this larva been found In open country. The adults are hardly ever
met with In or near human habitations. De Rook (1935) found
3 Bironelli's to 10,668 Anopheles indoors in Upper Digul while
breeding places of Bironella were numerous in the close vicinity
Elsbach (1937) nojed that it does npt despise human blood, although
it did appear nol particularly anthropbphilic. In Australia >ear
Cairns, Nprth Queensland) this species-has been noticed biting
man in the vicinity of its breeding grounds.
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)EXtii-ication. This plain, dark to greyish brown, long-legged
iecies is devoid of any ornamentation; it is easily distinguished
om Bironella travestita in having af very short, and from B.
ipuac and allied species in having af complete. It is the largest
lown Bironella species, though its sifcc is rather variable,
ccording to Lee and Woodhill there is a considerable range of
iriation in certain larval and adult characters in specimens from
astern New Guinea, Cairns (Australia) and Ceram; see fig. 136 for
ariability of outer clypeal hairs. Vcnhuis Who had a thorough
nowledge of the Anophelines of the eastern part of the Malayan

FIGURE 14

Bironella. confusa: $ terminalia (t); phallosome (p) greatly enlarged
Uand * after Soesilo and VanSlooten); head of unnamed larva from
Milne Bay (h.u.) and shoulder hairs ofsame larva (s.h.); h.u. ands.n.
after Lee and Woodhill.
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Archipelago stated (in a private communication) that he had
B gracilis larvae from Upper Digul with the clypeal hairs differing:
from the description by Swellengrebel and Rodenwaldt (1932).
The material on which this opinion was based got lost during the
war, but it may be kept in mind that differences have been noticed.
Nothing however has been seen like fig. 15 as in Swellengrebel
and Rodenwaldt (1932) in any of the terminalia mounts made of
males from Pionierbivak and Ceram nor from North West. New
Guinea. The specimens which we have examined, show no characters
differing from the descriptions given by earlier writers of this species,
nor from that of Lee and Woodhill (1944), except in the larval
characters, which however are variable to a large extent. The mount
after which Swellengrebel and Rodenwaldt made the description
of the terminalia, got lost, but the adults they described evidently
were quite similar to B. gracilis as interpreted by other authors.
In the papuae series of Bironella the adults of the different species
and forms are very much alike too and the only (though striking)
differences ate found in the male terminalia. It is quite possible
that p. gracilis has close allies which differ only in the <J terminalia
and tjhat S^llengrebel and Rodenwaldt had a similar case before
themi whicjr |s not B. gracilis. See under Bironella occulta (Bonne-
Wepsjter, iJBSp.. ;
Distribution. New Guinea, Hollanttia, Pionierbivak, Bumi-district,
Mandkwari, Andai, Sorong, Kokas, Merauke, Kawarga River,
Tanah Merafai Papua (Milne Bay, Orobay, Cape Endaiadere, Simami,
Muina, Terapo), Halmaheira, Buru, Ceram and Schouten Islands;
Australia (North Queensland).

Relation to Disease; No records. Few specimens have been found
in human dwellings; V

i ••.'''•'. ! - • • f
Birqnella cpnfusa Bopne-Wcpster 1951

Bonne-Wepsjter, 1951. Documenta Neerl. Ind. Morb. Trop.; 3 : 67.
type-loc: New-Guinea (either Bumi-district or Hollandia). type
$ (B. sdesityi no. 22147)' British Museum.

Adult. maLe. This is indistinguishable from the <J of B. papuae
except for the terminalia, which are quite different from anything
seenjin B. pkpuae] s&esiloi or var. brugi. It is doubtful whether thi:
species belongs to ' the subgenus Bironella as defined by thi
characters oif this subgenus given above.
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Terminalia (fig. 14). The basal arm ^presented^ht sharpbroad elevation which carries on its broad tip 4or 5s ra ght sharp
bristles. This elevation is connected with asecond small but distinctProtuberance, carrying along strong bristle. Anumb* o^ong
bristles and stiff hairs are present on coxite rhe ^yle ««« on
its apical third 7 or 8 toothlike short bristles The pbdlfeome
consists of a basal conical part which forms •/, o the who e
nhallosome and ends in a flattened, broadened part, which ist^edwtth wart-like processes On top of this comes ft. agea
third of the phallosome, bottle-like in appearance and also carry
rT wart-like processes; the latter are grouped laterally near the
short neck of the bottle. No appendages at apex of phallosome.
Female and larva unknown.

Bionomics. No records.

Distribution. Only known from, type-localities.
Note. Lee and Woodhill (1944) report amale Bironella from.Milne
bay (New Guinea), which has similar terminalia. This male how-

Bironella occulta: $ ter
minalia showing trian
gular protuberance (t.p.);
(a) enlarged detail with
ph. phallosome and b.a.
tip of basal arm. (After
Swellengrebeland Roden
waldt).
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ever is described as having the proboscis pale on the underside
and the hind femora silvery on basal half, beneath and laterally;
this suggests a dorsal dark line. In Soesilo's (1931) description no
mention is made of a dark dorsal line on the pale basal part of
hind femur or a pale underside of proboscis. On examination of the
type in the British Museum it was found that the proboscis
was missing; on the hind femur there is no dark dorsal line on pale
basal part, this part is pale throughout. The corresponding larval
skin of the male from Milne Bay was figured and described by Lee
and Woodhill (1944); a copy of the fig. - U h.u. - is found on
pag. 57. It is apparent that this larva is quite different from
B. soesiloi (fig. 16). , . . . . .,

Soesilo and Van Slooten (1931). though hesitating about the
correctness of this: procedure, associated the male no. 22147 (now
type of Bironella \confusa) with a batch of B. soesiloi -Strickland
larvae just because it came from the same breeding place. Swellen
grebel ani Rodenwaldt did so definitely. An endless confusion
grew out of this niistake as was apparent from a fresh lot of larvae
collected in 1949 in Ndrth^few Guinea, Several series were bred
and produced: £.! gracilis,:®^papuae and B. soesiloi. The adult of
one of the scries of B. soesiloi is a male and has the terminalia quite
different from No- 22147, which was incorrectly considered as the
adult male of the soesiloi larva. It is, however, as reported before
(Bonne-Wepster 1951), identical with the specimen which was
called derw'ki by Soesilo and van Slooten (1931). This name there
fore is not valid as B. soesiloi has priority. No larvae were encountered
in the 19J49* lot from New'Guinea mentioned above as figured by
Lee and Woodhill (1944). From further material we may be able
to give a description of thev confusa larva and decide whether it
conforms with the figure and description given by Lee and Woodhill
(1944) for their unnamed larva from Milne Bay.

Bironella occulta Bonne -Wepster.1951
Bonne-Wfepster, 1951. Documenta Neerl. Ind. Morb. Trop.; 3 : 67—
74. typeHloc.: Pionierbivak. type: location unknown.

Adult. 1male. !Swellengrebel and' Rodenwaldt (1932) give the
following! description of the terminalia (fig. 15,): "Coxite more or
less triangular witli rounded tip and very broad base. Style rather
short anil stout 1(not'longer than coxite), swollen apically with 3
short te^tb, the middle one longest. Coxite with long bristles on
outer side and on ventral-apical part,; remaining portion with hairs.
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On parabasal part there is a somewhat elongated triangular eleva
tion*) closely covered with strong bristles; on outer side this
eteva ion is somewhat curved near tip. At base o this elevation
fbroad strongly chitinised process is present, projecting towards
medTan line a°d curved caudally (Edwards's "basal arm", 1930 ;
These baal arms which look like blunt horns at tip, are nearly
touchinJTust below apex. There is a rounded appendage at blunt
end and below this a weakly lobed appendage, which ends in a
narrow point. Proctiger covering the phallosome without lateral
chitmTsarions and with very fine hairs. On the dorsal side near
the tip the margins are folded. The phallosome is long.and.tender,
stronglypigmented and chitinised. The basal part which is distinctly
jSatedtom the apical part is less pigmented. Near the tip ofthe ptlsonTe then? are two strong brownish bristles pointing
t^«^te^arentiv is aclose ally of B. gracilis differing only
in the male terSnalia. Lee and Woodhill (1944) who examined a
series of specimens 0f B. gracilis from different localities also from
Sfm Sified by Brag as A.bironelli (= B. gracilis) -found^HhTrets aconSderabte ran?e of variation in certain larvaland aS characters. They saw\owcvcr nothing -rr^onding,
to the description and figures as given in Swellengrebel and Roden
waldt (1932rof the male terminalia. Apparently Swellengrebel
IS Rodenwaldt had aspecimen before them which agreed entirely
wifh^he mate of gracilis as described by Edwards and other authors,
Ixcept in th?male terminalia. In the BironeUa papuae group we
have^severaispecies and avariety which show no differences but
TJTaU terminalia We have examined these organs of other?!h;r£ Selection in the Institute o<^a,Hygene

Am^^rdim ind a large series of fresh material sent by de kook
fomNewGuinea (sVroi?g and Hollandia), but none of the mounts
show anything like the figure of Swellengrebel and Rodenwaldt
To dim"nate further con'fusion we adopted the new name given toIVuSque specimen by Bonne-Wepster. vb. BironeUa B^occi^
(Bonne-Wepster 1951). The mount from Avhich -^drawing was
made in Swellengrebel and Rodenwaldt's book got lost.

Distribution. The holotype t was bred from acollection of larvae

claspette in Anopheles".
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found near Pionierbivak, New Guinea (January 20-1921; collector
De Rook). From this same breeding place we also have true
B. gracilis.

Bironelfa papule Swellengrebel and Swellengrebel-de Graaf 1920

Swellengrebel ariH Swellengrebel-de Graaf,,1920. Mected. Burg. Ge-
neesk. Dienst, Ned.Tnd., Add! to VI in IX, 3 (as Stethomyia aitkenu
var papuae). TYpe-loc.: Kokas, New Guinea, West Coast, type:
original larval type lost; o\ ? British Museum. Brug designated
no 17.5156 as the male type and no. 17.695 as the ? type 1lie
description of the 6* terminalia by De Rook and Soesilo (1930)
however was not made after those of no. 17.586 as I mounted,them
only in'1949.

Adult, female (fig. 16). Head. Between the eyes, on frons
and vertex hairs only, on occiput a few .hairlike forked scales, with
Hie forks very small. Proboscis brownish black (in some specumns
with a distinct pale shine on mid s/3). In 18 specimens from Upper
Digul abd 3 from North New Guinea, the length of the palpi was
between 36 and 45 percent, of that pf the proboscis, always some
what less than half the length of it; in 1 specimen from Sorong
the palpi arc nearly as long as the proboscis with somewhat swollen
apex, antenna with a black t without scales; all fs with long and
short hair's. The neck is remarkably long.

Thorax, apn with long black hairs. Mesonotum covered with yellow-
brown Shining hairs'. Scutellum not lobed', with black hairs. Legs:
Front and mid femora-pale yellow to white on underside. Femur
of hind legs with all of basal 2/3 white, tibia of hind leg white all
round'at about apical.a/8* Remaining part of hind leg and other
legs brown with distinct golden shine in certain lights. Wing with
sparse scales on veins, no spots present. Af is missing as 2.2 is
incomplete (sec fig. 16, a); veins 4 and 5.1 are wavy; vein 4 some
what thickened where it curves away from vein 3. Length of wing
3.5 mm.

Abdorifen. Black with long shining black hairs.

male. Palpi club-shaped'and not quite reaching labella. Antenna
plumose. Otherwise similar to the female.
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liironella papuae: (a) wing; (b) himl
leg; (c) head of $; (d) palp of $;
(e) <J terminalia; (f) phallosome; (g) tip
of basal arm (after De Rook atul
Soesilo).
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Terminalia (fig. 16, e-g). Style very long compared with coxite
and bulbous at base. Coxite short and thick set, eggshaped and
devoid of scales. At the base of each coxite is a rather long, thick,
strong hair on a distinct tubercle, and a short projection, hooked
at tip and closely covered with fine short hairs, resembling the
basal arrrf in A. gracilis but also resembling a harpago; at its tip
there are 4 oblong leaf-shaped appendages (fig. 16, g); phallosome
strong and thick-set, the tip is three-lobed, the midlobe un
paired, long and situated ventrally (after torsion of the ter
minalia), and one pair of burnt dorsal short lobes. No leaflets on
tip of phallosome.

Larva (fig. 17). Colour -yellowish brown or blackish brown; length
4 to 4.4 mm.

Head, it close together, simple; oc delicate and small, usually with
2 or 3 branches at base; pc very small, with 2—4 branches; they
are situated well behind the oc and far apart; the distance between
Pc is at least l»/t times that of oc. Antenna carries a hair with 6—9
branches; implanted a little below half the length of the antenna;
the sutural hairs have 3—5 branches and are almost in line with
the transsuturals with 3—6 branches.

Thorax, ms with moderately developed shaft (6—10 branches) and
a distinct base; is very delicate and small, with basal ring only and
split at tip in 2—5 br. Just lateral and slightly in front of the usual
group of shouhter hail's is an accessory shoulder hair, similar to
ms. On the thorfix there are two pairs of fans with 10—14 lcallets;
the whole very delicate.

On abdominal segment I there is a pair of small fans with 8—10
leaflets, on seg. II they have 12—14 leaflets; on seg. Ill—VII the
fans have 16—22 leaflet's, the leaflets are narrow, smooth very much
pointed. Propleural hairs 3 long ones, simple; mesopleural hairs
2 long simple ones and a short delicate simple one; metapleural hairs
2 long simple ones and a short delicate hair with 3 or 4 branches.
The pecten has long and short teeth, one long one alternating with
2 short;ones, ldng teeth in median part of pecten shorter than in
the outer parts.; Scoop blunt. Tergal plates normal, on segment VIII
a secondary plate covering about the whole segment; saddle hair
rather long, slender; with 2—4 branches arising just before middle.
Anal papillae ibput as long as saddle, rather stout, nearly blunt
tipped.' |

64



FIGURE 17

Bironella papuae: Parts oflarva. Head (a); thorax
(b) with shoulder hairs (sh) and fans (f); seg. 1
and II of abdomen (c and d); 1 fan hair of seg. I;
II fan of seg. II; A, antenna; (g), leaflets of fan
of abd. seg. V; (h) shoulder hairs much enlarged;
(10 pleural hairs of B. papuae and B. soestlot.

It should be noted that the fans on the thorax
are too coarsely drawn. (After De Rook and
Soesilo).

V6:UC flsjp ?f>?ciT "Q«'i;i;anqa
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Bionomics. This larva was found in quick running streams in the
forest (Upper Digul), arid along the banks of the large Digul River.
Also in pools which wete either shaded or exposed to sunlight (North
New Guinea). The larvae from the type-locality were found in a
slowly running stream. It has only once been recorded biting man
by De Rook, who reported as follows: I was attacked by a ? which
engorged herself completely and instantly dropped dead.

Identification. This small, greyish black mosquito, which sits
like a Culex resembles B. gracilis and B. travestita in having a
very long neck and the wing with some of the veins wavy. It differs
from these species in lacking cell af and having distinct white
markings on the hind legs (not just a line of pale scales or a
suggestion of a pale line as in B. travestita).

Distribution. Apart from the type-locality also known from
Kaimana, Upper Digul, Tanah Merah; Bumi-district, Wandamen
bay, Rioon Isl.,'Hintcrland Gcelvinkbay, Manokwari, Sorong; Ambon,
Key-Isl.

Relation to Disease. Probably none. It was never found in human
dwellings.

Note, \ The lairva to which Swellengrebel gave the name Stethomyia
aitkenii var. fiupuae is reported to be very similar to A. insulae-
fioruiri, which again resembles very much A. aitkeni,

It seems therefore rather preposterous to conclude that this larva
could jrealijr b$ong to the genus Bironella (although the Swellen
grebel? su|po^ed it might). There may, however, be put forth
several facts, jwhich make it quite reasonable that the correlation
is theiright one. (1) From the type-locality where very much care
ful collecting has been dfene, never came larvae, which differed from
the larvae as described by De Rook and Soesilo; (2) the fans on the
larva |of pa-puke are delicate and especially so on the mesothorax.
We have examined series of similar larvae in which it was very
difficult to find them, and only the fact that a Bironella adult
had hatched ifrom the examined larval skin could urge one to
continue the search. (3) The 4th shoulder hair and the 2nd pair of
thoracic fans knay have been broken off in the original specimens,
though this i$ rather a questionable, point. (4) The differences in
the ctypeal hairs could be due to a certain variability in this
character like| in other species of the genus Bironella (compare

'' I
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gracilis). Though strictly this way of proceeding is not the right
one, the Swellengrebel's name could be retained for this interesting
species, until definitely proved to be another species than that
described by De Rook and Soesilo.

BironeUa papuae var. brugi Soesilo and Van Slooten 1931

Soesilo and Van Slooten, 1931. Geneesk. Tijds. v. Ned.-Ind.; 71 :
1256. type-loc: Upper Digul, (New Guinea), type: Holotype $,
British Museum.

Adult, male. The original description by Soesilo and Van
Slooten is rather inadequate. It mentions: This variety differs from
the type-form in having the apical lobes of the phallosome equal in
length. The basal arm is hairy, as in the type form, but much shorter
and stouter, and there are no oblong leaf-shaped appendages at its
tip, but the latter is covered apically withsmall wart-like processes.
On examining the mount of the holotype male terminalia in the
British Museum in 1949, Bonne-Wepster was unable to find the
wart-like processes on the apex of the basal arm. The only differ
ence was found in the length of the central projection of the apex
of the phallosome. Apparently they were in a different position

FIGURE 18

Bironella papuae var. brugi: (a);.phallosome and basal arm, shortly
after the mount was made; (b) the same mount after 20 years, (a)
After Soesilo and Van Slooten.
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from the time Soesilo :dtew his figure, as can be seen by comparing
fig. 18, a and fif. IS; * It is quite apparent, that the apical lobes
of the'phallosome in fig. 18, 6 are differing in length though the
differences are smaller than in B. papuae.

Female and Larva unknown.

Bionomics. No records.

Identification. No distinguishing ornamental characters from
B. papuae were found in the single male. In the British Museum is a
mount on a glass slide of the holotype 6* terminalia (no. 21808-
numbering of Malaria Division, Djakarta) with the data: caught
in barrack.

Distribution. '• Only known from the type-locality.
i

Relation to Disease. No records.

Bironella soesiloi Strickland and Chowdhury 1931
Stricklind andt Xhowdhury; 1931. The anopheline larvae of the
countries from India to the Orient-and the Antipodes. Suppl..
Calcutta:, Thacker, Spinck and Co., Ltd* type-loc.:. Manokwari,
Now Guinea. fYPE: larva, location unknown.

synonym: B. derooki Soesilo and Van Slooten 1931. syn. by Bonne-
Wepster, Docimenta Nccrl. Ind. Morb. Trop. 3:68. Holotype:
<J in British MJiseum; paratype $ in Amsterdam (Inst. Trop. Hyg.).
type-loc. : either Bumi-district or Hollandia, New Guinea.

Adult, female. Head. With the hairs and scales as in papuae,
proboscis pale! throughout except for base and apex (proximal to
the labella) which are dark brown for some distance (this distance is
very Variable in different specimens); labella pale. Palpi 1/3 of the
length' of the proboscis, dark brown with many pale scales,
basallir and apically; also numerous pale hairs at apex. Legs: The
hind legs aire\.ks describedfor papuae, pale apex of tibiae distinctly
swollen, base of t 1 with outstanding short golden hairs; femora
of front and mid legs pale on underside except at tip; all tarsi with
very pale goleen shine, especially so on underside.



u.e. In general appearance similar to the $.

trminalia. These differ from B. papuae in having the basal arm of
ie coxite quite bare and of a peculiar shape; the apical half curves
; a right angle laterally and narrows quite suddenly from there
»less than 1/i of its original width, the whole structure appearing
<e a swan's neck. The tip is bulbous and bears at its end two

Bironella soesiloi: (a) Inner
clypeal hair of larva, greatly
enlarged (after Soesilo) ;(b)
head, thorax and abd. I and II
of larva; (c) and (d) basal arm
and phallosome of <J terminalia,
(c) shortly after mount was
made, (d) twenty.years after
wards from same mount; (c)
after Soesilo and Van Slooten.
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basaUy flattened bristles. The phallosome. also is different from
B. papuae as shown in fig. 19 c, d. There is always some danger
when Irawing. the different parts of the male terminalia mounted
in ba%m thai there may be a change of position of these details
either brought forth by the drying of the balsam, or by the
pressure of the cover-glass. At the time the terminalia. were first
described (as B. derooki) the mount showed what is seen in fig. 19, c.

Larva (fig. 19, a, b). This is very similar to the larva B. papuae;
icare different in that they are plumed at theutmost tip; the sutural
and transsutural hairs have at most 4 branches.

Note. ;, One female from a soesiloi larval skin has the palpi about
as long as the proboscis; moreover, one palpus is longer than the
other one in the same specimen, both palpi slightly swollen at
apical two segments. The proboscis shows the pale scales more ex
tensively. A similar female, found amongst a number of B. papuae
adults from North New Guinea, was mentioned by Soesilo (1930);
also from Manokwari from a breeding place of E. soesiloi, though
no associated,larval skins were preserved.

A \ •
BlON<|»ucs* • [Biis species has so far always been found in the same
locates as I', papuae and B. gracMs. There are no data available
aboufj the'adults.

Identification. This species is only definitely distinguishable
from'JS. papuae by the male terrninalia.

i - i
DiSTWBUTloik New Guinea (Hoilandia), Manokwari, Hinterland
Wamjlamen bay, Sorong.

Relation to Disease.* No records.
t

Subg sius Bhugella Edwards

Edwirds, 19^0. Bull. ent. Res."; 21: 288. TYPE-species B. travestita
Brug. . |: "; /•.

Adult. Antennae aHke in both sexes, those of <? without distinct
pinnies. Palpi alike in the two sexes, and less than a quarter as long
as the proboscis. Terminalia without basal arm on coxite but witt

• ' !' •
70



four spines placed close together at base of coxite. Wings with af
only slightly shorter than its stem, all veins scaly.

Key to species of the subgenus Brugella

Coxite with 3—4 normal spines in parabasal region . travestita
Coxite with at least 7 short spines and a tuft of long
hairs in parabasal region hollandi

l'IC.UUK 20

Bironella holtandi: (a) I'roboscis, palp and antenna of $,; (b) detail
of o* palpus; (c) <J terminalia; (t) tip of phallosome more enlarged;
(d) head of larva; (e) shoulder hairs; (f) pleural; hairs (after Lee
and Woodhill).
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Bironella(1) walch( has not been included in any key, because the
adult is unknown.

BironeUa hollandi Taylor 1934

Taylor, 1934. Proq. Linn. Soc. N.S.W.* 59: 229. type-loc: Kavieng,
New Ireland, types: Holotype male, allotype female in School of
Public Health and Tropical Medicine, University of Sydney.

The following hfs been taken from Lee and Woodhill (1944): "This
species is very closely alliedto B. travestita, but it differs in the
characters of the male tern$fti&a. The coxites bear eight or more
short paribasal spines instead of three or four normally elongate
ones. The females; cannot be reliably distinguished and only a slight
difference, in the development of the shoulder hairs-is known to
differentiate the Uxrvae of the two species. In B. hollandi there are
about seven branches to the inner shoulder hair; in B. travestita
this hair has eleven or more branches.

Terminalia (fig. 20, c). The coxite is short and broad, and the
clasper is, curved for its distal half, tapering, and terminating in
a short blunt spine. At the base, on the inside of the coxite, is a
group of about twelve short fine spines with obvious bases. (In the
type male there appear to beeight such spines on one side and about
twelve om the other; they are not moderately long as described in
the original description, but .are quite decidedly short). Below this
group,.of Ibristtes,! apparently arising; at the very base of the coxite,
is a dense gEOUO of loijg„; fine hairs. They arise so close together
that they are %fncul£ to count,! but there arc approximately
24 presenj:. The phallosome is longj slender and tubular and carries
a pair of^reftexed bifurcate structures at its tip (see fig. 20, t). The
longer arm of thas stricture is marginally dentate. The haTpagones
are complicated istructures*similar in their development to those
of B. travestita. JApically, on each side, two distinct lobes are dis
cernible, the outer one is finger-like; the inner one somewhat similar
but with! an irregular outline at its end. These lobes are both joined
to a basal portion, the dorsal surface of which is densely covered
with finei short h^iirs. Theventral surface is rather strongly chitinous,
and forms a distinct Y-shaped structure at the junction of the two
harpagones, which is prolonged to the internal base of the coxites.

i i > ;•••''!'.
Larva. .The mad-shoulder hair (fig. 20, e) arises irom a basal
tubercle j theinier shoulder hair has about seven branches and is
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not quite half as long as the mid one. Trie pleural baits (fig. 29, j)
are almost all simple. One of the long propleural hairs is shortened
and bifid (in one specimen it had five branches) and the short hair
of the metapleural group is also bifid.

Bionomics. This species is commonly found breeding in shady
jungle streams. It is not known to bite, even though Dumbleton
has caught it in tents and also attempted to induce it to bite under
experimental conditions."

Distribution. Although originally recorded from New Ireland,
this species has been found fairly widely distributed on the Solomon
Islands (Guadalcanal, Russell Is., Vella Lavella and Treasury Is.)
but it has not been recorded from the New Hebrides. Lately
(July 1952) it was reported from Serui and Hollandia.

Relation to Disease. The refusal of this species to take blood
from man would preclude it from being a vector of disease.

Bironella travestita Brug 1928 , " '

Brug, 1928, Geneesk. Tijds. Ned. Ind.; 68: 921 Anopheles travestitus.
type-loc.: Piru (Ceram). type: location of type unknown. In the
British Museum is a 6* marked as type. This cannot be Brag's type,
as the male terminalia were still present on the abdomen at the time
Bonne-Wepster examined this specimen (1949).

Adult, female. Head. With a long, distinctly silvery-white
frontal tuft; vertex with pale curved scales; more to the rear con
spicuously long, narrow, upright pale scales, some of them curved,
others forked. Laterally and posteriorly the scales arc smaller, dark,
some forked; dark bristles are also present. Palpi brown, one fifth
as long as proboscis; the'latter brown, slender, longer than front
femur (fig. 21, d). Antenna not quite half as long as the proboscis;
flagellar segments subequal. Clypeus bare, long and narrow.

Thorax. Mesonotum dark brown, clothing similar to that of B. gra
cilis; the median pale scale-tuft on anterior margin consists only
of a few hair-like scales, the lateral tufts.poorly developed; apn
conspicuous, with dark brown bristles. No propleural or spiracular
bristles. A line of dark hairs along posterior margin of stemopleuron,
pre-alar bristles few and only 2 upper mesepimerals. Halteres dark,
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with dark knobs. Legs. Coxae golden brown; the rest of the legs
are uniformly brown except femora and tibiae on underside: the
mid and hind femora have a distinct pate line on underside, on
front legsfifchisline is not so distinct; the tibiae have a faint pale
line on urtderside. Wings: af not particularly short, though shorter
than its ftem; Sealing of? veinsl.uniformly brown. Veins wavy as
in B. gracilis. Vein 3 is continued beyond the cross-vein as a line
of scales towards base of wing. Length of wing: 3.5 mm.

Abdomen? Dark brown, without scales, but clothed with golden
brown hairs, the\ cerci are pale brown.

male. Similar to female, even in characters of antennae and palpi,
though the latter are even shorter; about 1j8 oi proboscis.

1 •" •.'-.! •'•.•,-'.'
Terminalia (fig. £1, e). Coxite elongated, oval in shape, clothed
with hairs and, basally and laterally, some scales; style shorter
than coxite in unflattened mount, faintly S-shaped, with bulbous
apex and small terminal spine, l-'our parabasal spines present, close
together; (in-one;mount from Piru there appear to be 5 on one side,
4 on the other; in a mount, in the British Museum 3 on one side,
2 on the other). Harpago apparently undivided; on outer side an
elongated, slender process with hairy tip; this process is somewhat
longer than the parabasal spines though in certain view it may
appear as long as or shorter; in one mount the hairy tip appears
as a sharp projection: the-hairs apparently are all sticking together.
On the anner rriargin the harpago has many fine moderately long
hairs: thje topof jthe harpago carries anapical, large, swollen structure
which niay be elongated as in fig. 21, e or much shorter and thus
resemblijng "anialmost deflated balloon" (fig. 21, /) as remarked
by Lee ind Woodhill.(1944); this structure is finely striated; phallo
some lqng, slender and tubular with, two long recurved forked
appendages at tip; the margins of these appendages have distinct,
blunt emarginations, more numerous than in B. gracilis.

Larva., This differs^ from B. gracilis in the following characters:
oc are simple ?lseldqm forked at tip) and longer than in gracilis;
sutural'and transsutural hairs with 3—4 br.; is with 13—16 br.,
ms witji 12tt-1]B br.

Fromj the/description qf B. travestita by Lee and Woodhill (1944)
who aljso had jspecimens from Piru, we mention the following
characters: "larva small, with pale head; the terminal hair of the
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FIGURE 21

Bironella travestita: (a) Wing;
(b) leg; (c) head of $; (d) front
femur, to compare with pro
boscis; (e) <J terminalia; (f)
structure at tip of central
portion of harpago as given by
Lee and Woodhill; (g) structure
at tip of phallosome (a, b, c, d
after Brug).
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antenna is long and plumose; ic are sometimes crossed, oc are
usually one-half of the length of the, inners; the accessory shoulder
hair is sparsely plumose and longer than the middle one; the long
pleural hairs arc all simple except one of the propteurals which is
bifid"- fig 22, c (after van Hell (1938) who gives them all simple).

The'abdomen has the fan on segment I equal to the thoracic fans;
the remaining fans on abdomen somewhat stronger; the leaflets are
long lanceolate and without serrations. The tergal plates are rather
large and there are small, round, posterior plates on segments III—
VII Secondary chitinization on segment VIII covering the whole of
the segment pale except for asmall, anterior, heavily pigmented area.

Bionomics. The larvae were found in pools in the jungle. Also in
sagowoods:

Identification. This species, though at once recognised as a
BironeUa is unique in this genus in having non-plumose male
antennae, short palpi in both sexes, af not short "*^^1
nalia with 4 parabasal spines. Lee and Woodhdl (1944) state that
Brug (1928) described the'larva as having no secondary chitinous
plate on abdominal segment VIII. The authors probably only knew
Swellengrebel andJtddenwaldt's (1932) description which sayr"r#ch
(after) Brag, 192$". Swellengrebel and Rodenwaldt ^mention defi-
nitely thesabsence of asecondary plate on abdominal segment VIII,
white Brug does not mention either its presence or its absence. In
a private! cdmmunication Venhuis reported an aberrant form of
travestita from Upper Digul, which had the pleural and shoulder hairs
different *nd also the tergal plate on abdominal segment VIII. This
interesting material all got apparently lost in the Java-troubles
of 1945-41946.

Distribution, piru (CeramL Upper Digul (N, .Guinea), Tobelo
(Halmafefea);- al4o reported from Milne Bay and Cape Endaiadera
(both Eaptetri Njsw Guinea).

Relation to Disease. No records.
;t. -•. )

Bironella (?) walchi Soesilo 1932
Soesilo, 1932. Geneesk..-.Tijds, Ned. Ind.; 72: 1035. type-loc:
Wadapi (on Jap4n Island, Geelvinkbaai, North New Guinea), type:
larva onjly; locajtion .unknown..

i i
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irva of this type was first mentioned (but not named) by
ulo and Van Slooten (1931) as follows: ... ."a full grown larva
nkled skin, pupal hairs distinct), from a breeding place near
ai (district Manokwari), which comes in between A. travestitus
g and A. bironelli {Bironella gracilis); see fig. 23. The outer
>eal hairs are simple as in A. travestitus, but they are much
'er than in this species. The number of branches of the inner
dder hair agrees however with that of A. bironelli. The two
•s of fans on the thorax are much better developed and more
nented than in A. bironelli so in this character it comes closer
4. travestitus. —It should be mentioned here, that a $ A. btro-
i was received from the same breeding place which showed no
erences from the usual characters, not even in the genitalia .

FIGURE 22

Bironella travestita: (a) Larval head, thorax and abd. seg. I and II;
(b) leaflet of fan (after Brug); (c) pleural hairs.(after Van Hell).
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Bironella (?) walchi (after Soe
silo and Van Slooten). Larva:
(a) Head and thorax.
(b) terminal abd. segments;
(c) leaflet of fan.

In 1932 Soesilo described the species walchi from several specimens
collected at Wadapi. He considered it identical with the single larva
mentioned.abpve from Andai. In the same publication he mentions
that Venhuis ,had collected two specimens near the Merauke River
(South-West New Guinea) which he (Venhuis) considered identical
with the Andai specimen.

Soejsilo's,description runs'-as follows: "clypeus: ic close together,
long,,not branched or"frayed; oc at least as long as ic, also un-
branohed' and unfrayed, sometimes forked at tip; pc placed well
behind oc, small, simple, at most forked at tip; they are nearly as
far apart as oc.

Antenna: with a shaft-hair, inserted proximally, though not as
low is in A.x&itkeni, 10—18 branches.

Occipital hairs (suturals,and transsuturals) somewhat longer than
pc, simple or forked at tip.

Shoulder hairs: is small, without root, but with a basal ring,
4 or 5 branched; ms much larger, about 3 times as long as is with
a distinct root; the number of branches is 10—12.

Asjin the other .species of the subgenus Bironella there is another
branched haij just in front of, and lateral from os, this hair equals
in size the mid-shoulder hair.
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Fans Two pairs of fans on the thorax, which are much better
developed and more pigmented than in A. bironelli (= B. gracilis);
on abd seg. I a less complete fan with 12—16 leaflets; on the re
maining segments complete fans with about 20 leaflets; leaflets of
fans not serrated, with short filament.

Plates and secondary plates: the plates are of normal size; on
segment VIII there is a large secondary plate (B. travestita has no
secondary plate on segment VIII)."

No adults were reared.

Relation to Disease, No records.

Note. According to Lee and Woodhill (1944) there have been found
larval specimens of Bironella gracilis near Cairns that show a
reduction in the branching of the outer clypeals to bifid or even
simple hairs (see fig." 13); so that there is really nothing in this
description to suggest that this form is at all distinct from B gracilis.
It seemslikely (as teeand Woodhill suggest) that further collections
may reveal B. walchi as a synonym of B. gracilis.

With regard to! the remark of Soesilo about B. travestita having
no secondary plate on ab* segment VIII it should be bonvin mmd
that Brufin his Original description of this species simply does not
commentj on segment VITI.

Genus Anopheles Meigen

Meigen, 1818. Syfet. Beschr.; 1: 10. Type-species: A.clavigerMeigen.

Characters (after jChristophers):
For the characters of the genus see "Introduction" and "Characters
used in classification and identification".

In the Indo-Australian Region only 2 out of the 4 subgenera of
Anopheles occur:! subgenus Anopheles and subgenus Myzomyia which
may be separated as follows: .

I Key to subgenera
.. ! -,-..',.Coxite ot male tjerminalia with 2 parabasal spines, at

least the inner prising from alobe or tubercle; inner
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stouter and shorter than outer; if only one spine is
present this has the characters of the inner spine (fig. 6).
Antenna of larva with branched shaft-hair. For ex
ceptions and further characters see under the sub
genus Anopheles

Coxite with four or five parabasal spines, arising close
together in a cluster, the more basal ones with recurved
tips, the one more apically situated longer, resembling
an ordinary hair (fig. 6, a). Antenna of larva with
simple shaft-hair. For further characters, see under
the subgenus. ••• Myzomyia

The subgenus Anopheles has a world-wide distribution. The sub
genus Myzomyia occurs only in the tropical and subtropical countries
of the Old World. The subgenera Stethomyia and Nyssorhynchus,
which are purely Nco-tropical, are' not discussed in this volume.

Subgenus Axopheles Meigen, s.str.
Christophers, 1915. Ind. Journ. Med. Res. 3 : 383.

Type-species as for genus Anopheles.

Adult. Propleural hairs usually numerous: 4, 5 or more (only one
or 2 in A. aitkeni and allied forms; 3 in brevipalpis, 2 or 3 in stig
maticus, 1 in powclli, 2 in atratipes, 3 in alongensis). Spiracular hair
usually present and rather long, rarely few and short or even absent.
Pre-alar hairs present. For characters of the male terminalia see
key to subgenera. The three Australian species with only 1 para
basal spine (stigmaticus, powelli and atratipes) have also a subapical
spine on inner surface of coxite, which is strong in stigmaticus,
bristle-like in powelli and slender in atratipes. Ornamentation of
wing entirely different from that in subgenus Myzomyia; the wing
is often unicolorous, if pale spots are present the costa usually
shows less than four main dark costal areas; bifurcations of veins 2
and 4, and the position of the cross-vein junctions, are commonly
dark, not pale, as in Myzomyia; the pale areas on the wing-fringe
are much more capriciously developed. In addition, subgenus
Anopheles shows some or all of the following characters in the wing-
markings, none of which are usually seen in Myzomyia: aggregations
of somewhat enlarged dark scales, especially at the bifurcations and
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cross-veins; presence of inflated or unduly large scales on the sub
costa, stem of vein 4, or elsewhere; presence of mixed dark and pale -
scales on the veins in certain areas, in place of the discrete defined
spots commonl^ seen in Myzomyia; pale markings on the upper
surface lacking on the lower surface of the wing.

Larva. Hair on shaft of antenna (with rare exceptions) branched
even if small, and usually on inner surface; ic set close together,
their bases often nearly touching; fan leaflets lanceolate or with
poorly differentiated filament, notches spread along distal portion
of leaflet; long; pleural hairs usually all simple.

The subgenus Anopheles contains three well-defined groups of which
only One (thegroupAnopheles) occurs in the Indo-Australian region.

The group characters of the Indo-Australian Anopheles are:

1. No lateral scale-tufts on the abdomen.

2. The outer parabasal spine of .the'6* terminalia is, when present,
stout.

Group Anopheles
Root, 1922. Amer. Journ. Hyg.; 2 : 387.

Type-species as for genus Anopheles.
'•' ' i • • ' '

AdulTi. The jwingiornamentation shows in varying degree the
characters givenunder subgenus Anopheles, as distinct from those
shown pysubgjenus ffiyzomyia. Leg-ornamentation is moderate and,
exceptr'for theifemoral ornamentation in some species, the legs are
usually; unieokirous or merely with some degree of tarsal banding,
rarely jwhite at the;tips of the hind tarsus.

Terminalia. As described under subgenus Anopheles. Inner spine
usually stout &nd recurved at tip; outer usually longer than inner
(from lrf3 to 1J72 times as long) and commonly also recurved at tip,
but lohger and straighter in series Myzorhynchus. Harpago usually
more or less bilobed or iruobed, with sword-like and simple spines,
the swjord-Iike (or flattened) spines on outer or dorsal lobe usually
not fused into a club, except in series Myzorhynchus.
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Phallosome often small and of simple construction, without leaflets;
in other species large and well developed. Well marked processes
often developed from ninth tergite, especially in gigas and in the
Myzorhynchus series.

Larva. Arrangement of pleural hairs is mainly similar in the group,
except for hair dp on prothorax which is slender and simple in
some forms, but split into spine-like branches in others. The
characters of the pleural hairs in the group are tabulated below
with a note on any special feature shown by individual species.
These characters should be consulted along with the descriptions.

The correct symbols for these hairs are da (= dorsal anterior),
va (= ventral anterior), dp (= dorsal posterior) and vp ( = ventral
posterior). As the exact position is sometimes difficult to find, in
the descriptions we simply enumerate the hairs of each thoracic seg
ment, together with their length and whether they are simple or
branched.

1. prothoracic
da long, simple x)
va long, simple 4)
dp short, slender

and simple 5)
or

stout with three

to six spine-like
br.«)

vp long, simple

2. mesothoracic
long, simple 2)
long, simple
extremely short,
simple

variable in length 7)
but always much
shorter than the

anterior hairs

metathoracic

long, simple 3)
long, simple
extremely short
or minute,
simple

very short 8),
most commonly
with 2—4 br.

1) Split about the middle into 2—4 br. in aitkeni; finely barbed
in annandalei var. interruptus.

2) Finely barbed in annandalei var. interruptus.
3) With 2—3 br. in aitkeni var. bengalensis; finely barbed in

annandalei var. interruptus.
4) About half as long only as da and slender in annandalei.
5) Sometimes'bifid in aitkeni and insulaeflorum; split into 2—4 br.

in gigas.
6) 5—6 br. in umbrosus; 3—4 in hyrcanus var. nigerrimus and

barbirostris.
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7) One fourth length ot da and va in gigas and umbrosus, split into
2—4 br; in annandalei. .8) Simple, sometimes bifid in insulaeflorum; bifurcate in umbrosus,
hyrcanus and barbirostris.

. The group ^oM^s faUs «>**.• in 4 series ^TV^*^difficult to draw sharp lines of distinction, owing to the existence
oTSnsitional forms. Three of these series occur in the fcidq-
Australiah Region.

>-;•••• Key to series

(a) Amphdes .series. Front femora slender or only indistinctly
sWbHeb at base; scales of female palpi appressed or only slightly
roughened towards base.

(b) LoPhoscelomyia series. Front femora somewhat swollen at
( } basV Ornate palpi rather thick; hind femur with conspicuous

orr^tatio^ia large white scale-tuft at tip, preceded by
an arfea of outstanding black scales. ^(c) Myzo%nm series. Front femora markedly swollen at base,
femile palpi shaggy.

(a) Series Anopheles

Edwards, 1932. Gen. Insect.

Type-species as for genus Anopheles.

The following species and varieties are recorded from the Indo-
Australiap. Region. • . .-.

Apn. wilfhout a jscale^tuft.': *

\A. aitkeni Jam|^ ,•. . - ,;._...
U, aitke\ni i^r^malensis Pun
A. aitkeni var. bprneensis McArthur

',A. palmatus Rodenwaldt
14. insulaeflorum Swellengrebel and Swellengrebei •
,A. powelli Lee
A. stiginaticus Skuse
A. atratipes: Skuse

!4. aJongmsis Venhuis
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Apn. with a few scales.

A. brevipalpis Roper

Apn. with a prominent scale-tuft.

A. lindesayi var. earneronensis Edwards
A. lindesayi var. benguetensis King
A. gigas Giles and varieties
A. wellingtonianus Alcock

Anopheles bulkleyi Causey has not been included in this tabulation,
is it is not sufficiently known.

Using ornamental characters the species of the Anopheline series
may be keyed out as follows:

I. Wings entirely without pale markings 2
Wings with pale markings 6

I. Hind femur pale dorsally and ventrally for basal
*/3; usually a dark cloud on wing-membrane at
termination of subcosta stigmaticus
Hind femur at most with indistinct pale scaling
ventrally; no dark cloud on wing-membrane.. 3

*. Palpi about 3/4 length of proboscis; vertical
scales broad; large species brevipalpis
Palpi longer; vertical scales not broad 4

L Vertical scales very narrow, small species 5
Vertical scales not unusually narrow alongensis

5. Proboscis distinctly longer than front tibia; all
outstanding scales of distal half of wing narrow
and elongate powelli
Proboscis not distinctly longer than front tibia;
outstanding scales on distal half of wing mostly
lanceolate, not very narrow : aitkeni

5. Costa entirely dark atratipes
Costa with at least a small pate apical area. .7
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7. Femur ofhind leg with a prominent tuft of black
scales distally, preceded by a broad pale band wellingtonianus
Femur of hind leg without such a scale-tuft. 8

8. Hind femur with a broad white band lindesayi
Hind femur without such a band gigas

Anopheles aitkeni James 1903

James, 1903, in Theobald Mon. Cul.; 3:22. type-loc: Karwar,
Bombay, type: ? in British Museum.

Adult, female. Head. Headscales very sparse, very narrowly
linear with forked tips. The eyes are about as close together near
vertex as they are farther forward/Two conspicuous chaetae arising
just in front of vertex, and two similar pale ones at distal end of
narrow space between the eyes. Between the two pairs of chaetae
there are some small white scales. Antenna entirely without scales.
Palpi veW thin,; black, with metallic shine, no pate markings, last
two segments slightly swollen. Proboscis brownish, no pale bands
or spots.

Thorax. Short, rounded; apn with dark brown hairs; propleural
hairs 1 or 2; mesonotum entirely without scales; unicoloro'us dark
brown or reddish brown; quite bare except for longitudinal lines
of large bristles and smal hairs. No scales on pleura, which is greyish
brown; no spiracular hairs; scutellum with brown or dark brown
hairs; halteres with pale stem and dark knob. Wing with af very
long, about twice as long as its petiole and much longer than pf;
bifurcation mu«fh nearer wing-baseithan thatof#; allscales uniform
ly dark bronzy! brown, lateral ones lanceolate in shape. Length of
wing: less than 4 mm.; in smaller specimens 2.5—3.5 mm. Legs:
long and delicate, unhanded; on femora a faintly pale area on under
side; a'pale golden shine on all legs in certain lights, in others the
shine is metallic violet.

• , , . i '

Abdomen. Teigites dark brown,: stejrnites pale to creamy white;
only dark hair£ present, no scales (not even on cerci).

male. In genferal similar to. female. Palpi with long thin stem and
very distinct club-shaped apex as atpie anopheline, uniformly dark.
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FIGURE 24
t

A. aitkeni: (a) wing; (b) hindleg; (c) head of $; (d) palp of (J;
(e) £ terminaha; (f) left side of harpago and phallosome (ph) more
enlarged with: 1, 2, 3 the flattened spines of dorsal part of the
dorsal lobe, and 4,5 the subequal spines of ventral portion, 6 and 7
spines of outer portion of ventral membranous lobe, 8 single bristle
of inner portion of ventral membranous lobe; (g) right half of
harpago, as seen in other specimens (Malay Peninsula, Tonkin);
(a)—(d) after Swell, and Rod.
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Shaft of antenna pale. Proboscis very long and thin. Abdomen
without any scales (not even on coxites).

Terminatia (fig. 24-, e, f, g). Parabasal spines 2, markedly recurved at
ends •innersomewhatshorter thanouterbutotherwise similar; at two-
thirds from basei well developed internal spine-like hair on coxite,
somewhat curved at tip. Harpago dorsally with a stout, strongly
chitinised lobe partly divided into two, themore dorsal part carrying
three flattened spines, the more ventral and internal portion with
two subequal spines, with their terminations expanded and often
only clearly visibte as two spines at their base; all these 5 spines
forming a rather club-like bundle; ventrally there is a more mem
branous portion of the harpago, also more or less differentiated into
two parts; the outer one carrying two stout spines, one slightly,
one distinctly curved at tip with distinctly elevated bases; the inner
portion a single bristle and. fine hair$< The membranous parts of
each sidehare fused medianly. Phallosome small, with rounded end,
without temainalleaflets or thickehingia minute subapical stiff hair
on each side, Nuith tergijte ribbon-like, without processes; proctiger
without chitinisaltions.

Larva. Antenna with a small, 4-branched hair at about l/e of the
length of the antenna from its base; shaft of antenna with stout
spines. In the clypeal hairs the larva of Anopheles aitkeni shows
a good deaLof variation (fig. 25, a, b,ed and e).

Form 4. -ic rather close together, simple at about basal third
and apical half; miadle part frayed; m half as long as ic, as
far from ic as the distance between the ic; simple: not frayed;
pc about x/« as long as ic, far removed backward, somewhat
closer together !than oc, simple or forked. Common form in
Indonesia.

Form 12. Length of hairs, as in form 1, but ic closer together
and thus the distance between ic is smaller than that of ic and oc
on one sfde; forked at about 2/s of its length from base, the branches
frayed ait about (basal 2/3; oc split in 2—3 br. at about 2/3 from base.
This is tvhat G^ter figures as the Malayan form; pc with 4—5 br.,
about just as far apart as oc.

Formi 3. Position and length-of hairs as in form 1,.but pc farther
apart than oc; ic 2—3 branched from Va its length from base; not
frayed; oc simple and not frayed; pc 4 br. Compare also clypeal
hairs otA. insulaeflorum, A. palmatus and A. aitkeni var. bengalensis
(fig. 29j 30, 27|. --

88



FIGURE 25

A. aitkeni larval details: (a), (b) and (c) variations in clypeal hairs
of Indonesian forms; (d) and (e) variations from Malaya; (h) as
described by Cliristophers from India; (f) shoulder hairs; (g) pleural
hairs (after Van Hell); (d) and (e) after Gater; (a), (b), (c) and
(f) after Swellengrebel and Swellengrebel.

Vi;-v
^-^m*=n

^angar
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Transsutural hairs with 2—6, sutural hairs with 2—4 branches.
Subantennal hair feathered with a plume of short branches at apex.

Shoulder hairs, is and ms stout, both many branched, well pig
mented; only ms with a distinct base; os shorter than is, simple.
Fans- 1 pair of small fans with 5leaflets on thorax. Pleural hairs:
on mesothorax simple, on pro- and metathorax one of the long
hairs has 2—3 branches arising from apical half (fig. lb, g). _

On abd. segment I a pair of small fans; on segments Il-Vil
complete fans, on segment II smaller than on III-VII. Leaflets
with one or two indentations oi\ both sides about 3/4 the length .
from base, nodistinct filament present. Tergal plates fairly small.

Bionomics. The larva prefers shaded breeding places,.particularly
in the vegetation at the edges of swiftly running small streams,
seepage springs; in jungle and forest, seldom in rice-fields It has
been found imswamps, marshes, channels, rivers and rockpools, once
at the mouth of ja-hill stream where it reached the sea; the water
was decided^ Sbiiaekish, The adult is a wild and shy species rather
common^ at bighf altitudes, rarely found in houses or cattle sheds.
It has been observed attempting to feed on men (Christophers,^)
and it is recofded as feeding on a bu& Christophers, 1933, doubts
if it takes ajyery active part as a bloodsucker.

Identification • This plain' greyish brown Anopheles has no orna
mentation on thfewings'hor on the legs; moreover it sits on the wall
like a Culex; As mentioned above tthe larva shows a good deal of
variatioh in the1 characters of the clypeal hairs; except the major
differences giveii in fig. 25a—c, minor variations occur as in fig. 25 d.
The larvaofaitkni as described by Christophers (1933) again differs
in details from each figure given here; and Christophers's description
of the adult also shows differences-in details as for instance in the
width oif the lateral scales of wing:veins, which he gives as narrow.

Distribution, i Malaya, Java; Sumatra, Borneo, Celebes and smaller
islands!surrounding these larger ones; ? Moluccas, India.

Relation to Disease. Though at one time this species was con
sidered as a possible malaria carrier (Amboina), later evidences
brought about |that: another species {A. farauti) was responsible for
outbreaks of tihis disease in those areas.

so ' :



FIGURE 26

Aberrant form of A. aitkeni: 1 Left half and part of right half of
(J termmalia, hairs of coxite omitted.

I. a, internal spine (too stout on right side),
b, and c, outer and inner parabasal spines,
d, additional parabasal spine,
pr, proctigcr.
ph, phallosome.
h, harpago.

II. Harpago.
AB, dorsal lobe.

C, spine on dorsal surface of ventral lobe.
D, spinelike hair on ventral lobe.
E, recurved spine on ventral lobe.

III. Dorsal (A) and ventral (B) portipns of dorsal lobe of harpago
separated.
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Anopheles aitkeni James, an aberrant form.
Bonne-Wepster, 1951. Documenta Neerl. Ind. Morb. Trop., 3 . 73.

Adult, male. Identical with A. aitkeni except that the proboscis
is very long and slender and the terminalia arc totally different from
anything seen in this subgenus (fig. 26).

Terminalia. The coxite is short and rounded, the style is swollen
at basal third and narrows from there to near apex, which is slightly
swollen again and bears a stout terminal tooth. Just about the
middle of the coxitje there is a well developed internal spine on a
distinct base, this spine with curved tip; basally are two strong
parabasal spines, a'longer outer and a shorter inner one; the outer
spine with straight tip and moderate base, the inner one with weakly
curved tip and extended base; laterally and basally from these two
spines, there is a third quite large spine arising from moderate root
and with strongly bent (looped) slender tip; crest of harpago divided
into lobes; inner ventral lobe large, rectangular, membranous, fused
medianly with lobe of other side, nearly aU covered with fine small
and moderately long hairs and bearing a long curved and recurved
hair at distal and lateral margin and a long somewhat flattened
spine-like hair arising from distinct, slightly chitinised base proximal
to recurveid hair; bn dorsal surface of this hairy ventral lobe there
is a small, slender chitinised portion bearing one terminal stout hair;
the dorsalfand outer, strongly chitinised lobe is more or less divided
into two parts, the ventral part carries 2 blade-like spines, fused
over the greater part of t.heir length; the dorsal part of this lobe
carries 3large stout spines; phallosome long ahd slender with rounded
tip neither leaflets, nor small hairs, terming thickening or spinous
processes are present. Proctiger broad at base, tip with small spine
like hairs all joining in one point at their tips; chitinisations present
at lateral margins. Ninth tergite apparently without any appendages.

Identification. ; This specimen, identified by Brug as A. aitkeni
is at present in a very poor condition; three $9 from the same
locality are apparentlyX ailkeiii. The position of the internal spmc
of the coxite: just below the middle and not very internal, differs
from what is seen in A. aitkeni, and the presence of a large third
parabasal spine is quite unusual. The harpago differs from what is
figured by Swellengrebel and Rodenwaldt for A. aitkeni, though
the structure of the dorsal lobe nearly agrees with what is given for
A aitkeii by Christophers. Asmall inconspicuous plain mosquito
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FIGURE 27

A. aitkeni var. bengalensis larval details: a. clypeal hairs; b. pleural
hairs (after Van Hell); a. after Swellengrebel and Swellengrebel.

like A. aitkeni which never occurs in great numbers, may still offer
many surprises in the future, the same as we have seen in several
Bironella species. The situation of the internal spine and the pre
sence of the third parabasal spine in the male terminalia however
are quite striking. In 1940 Venhuis reported on three new varieties
of A. aitkeni, but the outbreak of the Pacific war and the subsequent
internment of Venhuis by the Japannese prevented further study
of this material. In the 1945 troubles on Java all material was
ruined or lost. So there is no possibility of comparing this aberrant
form with any of Venhuis's material of which the tvpe-locality is
unknown. It was however quite evident that he had" new varieties
of aitkeni at hand.

Distribution. Tjilatjap.

Relation to Disease. No records.
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Anopheles aitkeni var. bengalensis Puri 1930
Puri 1930. Ind. Journ. Med. Res.; 13 :953. type-loc.: Marianbarie,
Sngal Terai, India, type: Sand ?in British Museum.
Adult Closely resembles A. aitkeni. but in the Jterminalia there
teiluaUy 2instead of 3spines on external part of dorsal lobe
of harpago.

Tahva (fie 27) Closely' resembles that of the type form, theffi&Si îs fSrly large, *ough -^th.ri b^een ;
and oc on each side;.pc further apart than oc; ic split about \t «*tength mtcTV branches, of which' the middle carries another 3or
Ouches; oc% to •/. as long as ic, ^^^^^Medianinto 5 branches; pc */,' as long as *c with 5-6 brariches. Meaian
Ctal hairs reaching to base of ic. Pleural hairs as in fig. 27, b.
Bionomics. The larvae breed in similar localities as the type form.

teRlBUTlON. \ Java, ?Celebes, Borneo; India Indo-China, Malaya,
China, iHonfk4ng, Formosa, Philippine Islands.

Relation to Disease. No records.

Anopheles aitkeni var. borneeasis McArthur 1949

McArthur, 1949. Bull, entom. Res.; 40 :f ™*f;^' ^.
Tambtaan Plain, North Borneo, tstpe: 3 <J6\ 3 ??, one pupa ana
martS* ail this material was lost during the war except 4mounted
SJ^Ifc tennfc^d one of the ™^ ™%*lt»™Z~served in the Malaria Research Headquarters in North Borneo.
From the original description we quote the following:

ADUHT. maee. Small, dark, unornamented, and ^^^1
without markings, and assuming avery ^* aW^^
at rest It is indistinguishable externally from local specimens oi

of the male terminalia, and in the tendency to a slightly greaelength of thej proboscis. Scales on vertex .thin-, narrow, with bifurcate
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FIGURE 28

A. aitkeni var. borncensis: (a)
Harpago of $ terminalia; (b)
clypeal hairs of larva (after
McArthur).

tips. Frontal tuft short, with few setae. Proboscis long, thin and
unornamented (may be a little longer than the palpi). Antenna
without scales. Palpi narrow, expanded, with few setae, un
ornamented and pale greenish.

Mesonotum uniformly brown. Pleura pale greenish without scales
Anterior pronotum without scales. Propleural setae usually single
Spiracular setae usually absent. Upper mesepimeral setae usually
present. Wing dark unornamented; af nearly twice as long as pi
Legs dark, long, thin, unornamented. Hind leg with sometimes a
pale area on tibio-tarsal joint. Coxae pale. Coxae and trochanters
without scales.

Abdomen. Dark, lighter ventrally, greenish, without scales. The
male terminalia are of the same type as those of the type species."
They differ however in the details of the harpago, which are given
in fig. 28b (after McArthur).
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Larva. Very black in colour to the naked eye, compared with the
pale brown of A. aitkeni var. bengalensis with which it is often
associated. There arc innumerable small hairs all over the body
and its anatomical features are as follows:

ic axe placed about the same distance apart as the inner and outer
hairs on one side; They have about twelve side branches (8—14)
distributed along the length of the shaft, but mainly distally; oc are
about one^third the length of the inner, with about ten branches
(9—12), mainly from the -base; pc arc slightly shorter than the oc,
with about four to nine branches. Sutural hairs are about the length
of pc with about two branches (1—3). Transsutural hairs are about
the length of pc with about five branches (3—7). Antennal shaft-
hair arises on the dorso-internal surface; it is almost half the length
of the shaft, and has about 7—15 branches.

The inner shoulder hairs have about 10—13 branches, ms about
11—19 branches, with a large root. Metathoracic fan with 13—19
narrow, leaflets. Pleural hairs: Prothoracic: 2 long simple; 1 long,
branched (3—7 br.); 1 short, branched (3—7 br.); mesothoracic:
1 long, simple (or may be two.br.); 1 long, branched (2—3 branches);.
1 short, simple or branched (1—3 branches); sometimes one minute,
simple op.branchjed (1—3); metathoracic: 1 long, simple; 1 long,
branched (2—4 branches), 1 short branched (2—4 branches); some
times one minute, simple.

Abdominal fans: no. I is rudimentary; nos. II—VII are fully
developed with about twenty leaflets.

Differences from other varieties of Anopheles aitkeni are chiefly
in the anterior clypeal hairs and these arc illustrated in fig. .28, /;.
A. aitkeni var. borncensis McArthur shows certain differences from
A. aitkeni James, A. aitkeni var. bengalensis, Puri, and A. palmatus
Rodenwaldt, which are all found in the same neighbourhood. It is
apparently indistinguishable from A. aitkeni in the adult stage,
except by the male terminalia and possibly by the greater length
of the proboscis. The larva shows considerable differences from the
known varieties, Especially in the multiple branching of the clypeal
hairs (about 12 in the case of the inner and about 10 in the case
of the outer), as; well 'as in other less prominent features.

Bionomics. Larjvae inclearrunning waterunderdense jungle shade.

Distribution. Tambunan Plain, North Borneo.

Relation to Disease. No Tecords.
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FIGURE 29

A. insulaeflorum details of larva: (a) clypeal hairs
— ic, oc and pc; s, sutural hair; ts, transsutural
hair; (b) shoulder hairs —is, ms, os; (c) pleural
hairs (c after Van Hell); and tipof phallosome (d);
(a) and (b) after Swell, and Swell.; (d) after
Swell, and Rod.

Anopheles insulaeflorum Swellengrebel, and Swellengrcbel-De
Graaf 1919

Swellengrebel and Swellengrebel-De Graaf, 1919. Meded. B.G.D
Ned.-Ind.; 9, Addend, p. 2. type-loc: Nusa Kambangan, South
of Java, type: location unknown.

Adult Except for differences in the mate terminalia, the adult
of this species is indistinguishable from the type form A. aitkeni.

male. Terminalia (fig. 29, d). Dorsal and more outer part of harpago
with 3—4 flattened spines, which are not curved at tip, internal
portion of dorsal lobe with a true club and a stout hair of the same
length as the club, besides 3-4 short hairs; more ventrally and
medianly- many short hairs. Phallosome with distinct spicular pro
cesses, no leaflets at apex.
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Larva (fig.' 29).. ic simple, arising close together; oc quite short,
less $han x/a °* kngth of ic, simple, at some distance from ic; pc far
apart/more so thau oc, with 3-6 branches; is and ms both with
a smaller number ofbranches than in A. aitkeni. Leaflets of fan slender
with slight serrations and long sharply pointed apex. The serrations
on the leaflets sometimeshardly noticeable on segment III. Pleural
hairs as in fig. 39, c.

Bionomics. Similar to those of A. aitkeni.
i',:

Distribution. Nusa Kambangan, Java, Sumatra, Natuna, Sanana,
Ambon, Ceram, Haruku, Alor, Misool, Celebes, ?Sorong (N. Guinea);
— India, Ceylon, jMalaya, Philippine Isl., Formosa; ? Australia
(Darwin).

Relation to Disease. No records.

Anopheles palmatus Rodenwaldt 1926

Rodenwaldt, 1926L Geneesk. Tijds. Ned.-Ind.; 66 : 749. type-loc:
West Javi. type- Location not stated..

Adult. Similar to A. aitkeni, except that the male terminalia
"(after Galjer) show some differences: The outer and dorsal portion

of the dorsallobe of the harpago carries two blade-like spines, the -
inner and ventral portion of this lobe has two blade-like, partly
fused spujies; the: outer part of the ventral membranous lobe has
one blade-like spine with expanded tip* the inner portion of the
ventral lobe carrtes three Stout setae and accessory hairs. Phallo
some nearly three fifths the'"length of coxite, slightly thickened at
apex, without leaflets; ,. ,

Larva (fig. 30). Colour dark grey, except front part, of thorax
and fourth afed<prmnal segment which are entirely pale yellow.
ic simpte] rather^clos^ftege^her,:oc short'1/* as long as ic or shorter,
simple of forked close to base; pc Inserted well behind, somewhat
wider apart thai *c, forked; sutural and transsutural hairs forked.
Antennaj shafthdrs agin A-aitkeni; is delicate and not pigmented;
it looks like a fajh with its disc-like root on which 18—19 branches
are inserted along the edge; ms with heavy shaft with 12—24
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FIGURE 30

A. palmatus details of larva: (a) clypeal hairs; (b) whole larva showing
secondary tergal plates; (c) shoulder hairs; (d) pleural hairs; (e) larva
of aitkeni with only one secondary tergal plate (abd. seg. VIII);
(a—c) and (e) after Swellengrebel and Rodenwaldt; (d) after Van Hell.

branches; os small, simple. On thorax and abdominal segments I—
VII complete fans with*deeply serrated leaflets. All abdominal
segments with large tergal plates as in A. aconitus and A. minimus.

Bionomics. See under A. aitkeni.

Identification. The adults are quite similar to A. aitkeni. Gater
described the terminalia of a <J A. aitkeni which was reported to
have been bred from a palmatus larva. No absolute certainty how
ever exists about the exact correlation between.the adults and the
larval pelts. McArthur (1949), who found numerous palmatus near
Tambunah in Borneo, confirms Gater's description;

Balai B&sa:' Hen;
Vektor lis*

TiftT»nfTflm»if»»!»;



Distribution, Java, Nias, ? Sumatra, Borneo, Sumba, Sula Isl.,
Misool, Thailand, ? Malaya.

Relation to Disease. No records.

The following table gives points of distinction between the very
similar forms described above:

1. A large additional parabasal spine pre
sent some distance from the 2 normal
spines; subapical spine on coxite half '
way from base to apex;, not jj^Llly sub
apical and hot very internal aitkeni aberrant form
Parabasal spines only 2 and subapical
spine normally situated 2

2. Larva with tergal plates on I—VIII very
large..... palmatus
Larva with tergal plates normal ..... 3

••• t :••.. i

3. Phallosome with some fine spinous pro
jections* laterally ;to;w$?p£ .fl^ex, Larva ,
with ^sirnpjey arapng!;elose together, ,
with developed'fan on I; outer part of,
dorsal lobe pi harpago usually with three
spines.,,......:. insulaeflorum
Phallosome without any spicular pro
jections;. Larva iwith ic simple, bifurcate
or branched, without developed fan on I 4

4. ic and oc simple, the latter, half zi long' '
as the former. aitkeni, usual form

i in Indonesia
ic forked at 2/6 of its length; oc split into
2—3 branches at about % from base, aitkeni, Malayan form

: ...•, also in Indonesia
ic and \dc with* mote branches,....... 5

5. ic with! 8—14 branches; oc with 9-^-12
branches var. borneensis
ic with15—6bniiche^;oc with 5 branches var. bengalensis

100
i

i



MA
P

II.
-

Kn
ow

n
dis

tri
bu

tio
n

of
A:

aU
ken

ia
nd

all
ied

for
ms

Q
A

.a
itk

en
i

ti
A.

ai
tk

en
i^

bcr
nu

nsU
B

A.
ait

ke
ni

ab
er

ra
nt

for
m

"
£

A.
fal

ma
tus

U
A.

ait
ke

ni
va

r.
be

ng
ale

ns
is

O
A.

in
ad

ae
fio

r*
*

Ar
ea

in
pa

rts
of

wh
ic

h
th

e
sp

ec
ies

in
aJ

ca
JE

ea
:i

n
tta

TJ
jS

pe
?

ie
ft

'
~

h
a

n
d

co
rn

er
o

cc
u

r



A. alongensis details of adult: (a) wing of $;
(b) o* terminalia, after Galliard and Ngu.

Anopheles alongensis Venhuis 1940

;\,Venhuii 1940.' Geneesk. Tijds. Ned. Ind.-/80 : 173. type-loc:
Bate d'Along, tonkin, type: described from 6 larvae, location of
larvae unknown, synonym: A. tonkinensis Galliard and Ngu 1940.
type-l|c.: Tonkin, Bate d'Along, syn.: Sevenet, 1947/48, Arch.
Inst. PJist. d'Alg-, 25 : 214 and 26 : 149. The types of tonkinensis
are iri JHanoi (Laboratory of Parasitology, Medical School).

The description is after Galliard and Ngu (1946).

Adult, female. An anopheline of moderate size (wing 3 mm.)
with a longishJproboscis (2 mm. 74) without any ornamentation.

Head. ' Vertex! not prolonged between the eyes, so that there is a
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narrow straight area between them. In this area foikr strong setae
are mixed with small lanceolate scales near the median line. The
setae are very long and form a tuft in front. Between the e^es and
the vertex are sparse scattered scales, small and lanceolate, pn the
vertex the upright scales are arranged in 3 rows. Traese are black
shining scales, broader than those of A. aitkeni in Ithis area. The
ocular and the vertical setae are in a continuous line from Occiput
to sulcus. Antenna with a patch of scales on fir$t segment of shaft.
On t there are 3 hairs and a scale in a row. Palpi (2 mm. 66) ilightly
shorter than proboscis, rounded at tip.

Thorax. Entirely without scales, longitudinal rows of black setae
on mesonotum. Pleura pale; 3 propleural setae, ho spirateulars;
5 prealars, 5 upper mescpimerals; 3 upperand 3lowerssternopleurals.
Scutellum with a row of strong bristles on the hind'margiml^ings
(fig. 31, a) without any pale spots; af Va of length of win|,tw^ce
as long as its stem; the base nearer to base of wing than that of pf.
Legs unicolorous, dark.

Abdomen. Devoid of any ornamentation, scales or hairs.

Male. Terminalia. The <J terminalia (fig. 31, b) are much simpler
than in other species of this group. Two long parabasal spines at
base of coxite, each inserted on a distinct lobe; half way <up the
coxite there is another spine nearly as loSg and strohg; Har^agones
well separated. The dorsal lobe has 2 portions: one with (2 or 3
flattened blade-like spines, which are curved at tip, on the other
one is a single similar spine. The blade-like spines- close together
and folded one into the other, are hard to separates the whole has
a club-like appearance Ventral lobe with a single fong^and strong
spine on distinct tubercle. Phallosome with 5 short lanceolate leaflets
on each side of apex. V

Larva (fig. 32). The larva is quite different from other species
of this group. Head. The inner clypeal hairs are wide apart, much
wider than ic from oc on one side. All clypeal hairsiare simple, not
frayed. Frontal hairs very small, sparsely branched,; their tips are
well behind base of pc. Sutural and transsutural hairs simple: Sub
antennal hair long and branched from base till apex. Antennal shaft
hair small, usually three-branched, inserted about ^/a length of
antenna from base dorso-externally. Terminal antennal hair with
5 branches. :..••'> '• o. •. •• .
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Ai alongensis details of larva: (a) clypeal hate; (b) base of antenna
shawm "haft ;hair; Msubantennal ha.r; (d) k™*a J^fc^
right|wfcr(e) tipof antenna; (f) fan of abd. seg. Ill; (g) fatf of thorax,
after Gafliard and Ngu;

Thorax:- Shoulder hairs: is without basal tubercle, much shorter
thari ms. (Both have 1$) to 12lateral branches; os simple, not fused
at base with ms. pleurals: as in the:other species of this group mostly
simple, but one prothoracic,hair is three-branched at tip and one
metathoracic hair is forked. Fan on thorax with 14 leaflets.

! i .Abdomeni No 4n onsegment, I. on segment II the fans are like
those onllf—VII. Eachiteaflet hasa number of indentations on the
edges an£ ends i^ a; very long fiament, Lateral hairs: on segments I
and II ate two long hairs, stout and feathered; on segment III a
single, rqnch thinner and slightly branched one; on IV and Vthin,
long, bifurcated jfrom middle part; on VI and VII short, delicate,
split into 3 to 6branches at tip. Tergal plates very small. Post-
spiracular hair with 5 branches. Saddle hair simpte. Pecten with
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twelve long teeth and 13 short ones more or less alternating and
all denticulated at base. Pecten hair simple, hardly visible.

The larva of A. tonkinensis differs from the other three species
of this group (A. sintoni, A. culiciformis, A. sintonoi&es) in Having
ic wide apart. Moreover the antennal and the subaniennal hair are
quite-different. And the leaflets of the fans on ithe [abdomen are
remarkable by their very long terminal filaments. ;

It cannot be confused with A. sintonoiyies which &as the dorsal
and lateral integument finely pilose and which is the Only anopheles
known at present which has some of the! thoracic and abddminal
hairs thick and spinose. i

Bionomics. Larva in water in rock holes, together with Fintdya sp.
The water was pure, fresh and without any debrisor vegetatioh. The
breeding place Was in the bottom of ai cave^ with hardly-any light -
penetrating into it. The larvae and pupae were extremely delicate
and hard to breed out.

Distribution. Tonkin (Indo China).

Relation to Disease. Probably none.

Note. This interesting species was first described by Venhuis in
1940 from 6 larvae. It was difficult to place it in its 'exact position
in the subgenus Anopheles. In the same year Galliard and Ngu gave
a short note on a similar species which they called A. tonkinensis,
not knowing about Venhuis's publication. In 1946 Galliard and Ngu
gave a complete description of their specimens, still under the name
tonkinensis. From the description of the adult it was evident,; that
the species belongs to the Anopheles series in the group^\Anop}ieles.
Sevenet established the synonymy. '•

'" * ' " ;• •• ; ". • • .

Anopheles atratipes Skuse 1889

Skuse, 1889. Proc. Linn. Soc. N. S. W.; 3 : 1755. type-loc. : Berowfa,
New South Wales. Allotype from Dunwich, Queensland, types:
Female in Macleay Museum, University of Sydney,, Allotype male
designated by Mackerras (1927) in the same collection,

(After Lee and Woodhill) •:..,,
"Distinctive characters. This is the only Australian Species which ,

combines a completely dark costal region with variegated black and
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FIGURE 33

A. atratipes details of adult:
, (a)i wing; (b) head of ?; (c)

"*'• $ i&rnirialia (after Lee and
Wooffcffl).

white or cream•patches of scales elsewhere on the wing. It is a
moderate to latge-sized, dark mosquito', with entirely dark palpi
and legs. The larva is also immediately distinct from all other
Australian anoriheline larvae because of the complete lack of any
obvious1 development of palmate tufts. (= fans), these being re
presented by branched hairs.

Adult. FEMAiE. Head. The integument is dark-brown with a
grey blioom. T^e frontal tuft,is white; the vertex is clothed with
pale, ubright forked scales, but posteriorly these scales are black.
The antennae j[re not much more than half as long as the proboscis
and uiliformlyi dark-brown, including the pedicel (== torus). The
first flagellar siegment is twice as long as the second, the rest are
subequal but increasing slightly apically. The palpi are as long as
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the proboscis to the base of the labella, black, and somewhat Shaggy
on the two basal segments. The proboscis is also black.

Thorax. The scutum is brown to dark-brown, pr^inescent, and
sparsely clothed with pale scales; the scale tufts df the anterior
promontory are only moderately developed. The Scutellum is brown,
but darker at the centre. The pleura are uniformlyj darker+brown
than the scutum, and are devoid of scales. The pronotal lobe carries
a few dark bristles, and the propleuron two. There are no spiracular
bristles, only one upper sternopleural, no prealars' and a. group
of dark subalars. The postnotum is hare and dark-brown; the
"halteres have a yellowish stem and dark-scaled knob. Legs. These
are uniformly dark-brown, except that the femora jand tibiae are
pale beneath, and the apices of,the femora, and the tibiae, havei in
definite patches of pale scales. The front femora aire slightly swollen
basally. Wings. The costa, sub-costa .and Ri (= vein, 1) are uni
formly clothed with dark-brown scales, except for a small patch of
silvery scales adjacent to the extreme base of P^ (= vein 1). There
are only odd scattered pale scales on Rs (= vein 2), R^ (= 2.1) and
R3 (=2.2), but on R4 +5(= vein 3) there are two patches of pale
scales. The media (= vein 4) is largely dark-scaled, with a few
scattered pale scales just before the median fork, and a pale patch
on each branch. There is considerably more pale scaling on M3 +4
(=5.1), Cu! (= 5) and An (= vein 6), that on C% (= 5) being in
three well developed patches.

Abdomen. This is dark brown, clothed with golden brown hairs
but devoid of scales.

male. The male is similar to the female, except in the following
characters; the antennae are densely plumose, the verticillate bairs
dark-brown, except ventrally near the base, where! they are rather
silvery. The flagellar segments appear paler than those:of the female,
except at the base, and lack the fine brown clothing hairs. The palpi
are strongly clubbed, dark-scaled, and the club bears tufts of long
hairs.,.

Genitalia (= Terminalia) (fig: 33). .The coxites .are cylindrical,
with dense scales on the outer lateral surfaces; elsewhere they are
clothed with long hairs. The clasper (= style) is slightly longer than
the Cpxite, slender and with a terminal peg4ike tqp|h. Subapically,
on the inner surface of each coxite, is a long slender spine, curved
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FIGURE 34

1 I
A. atratipes details of larva: (a) head; (b) shoulder hairs; (c) pleural
hairs (after Lee and Woodhill).

at its tip. At the position of the parabasal bristles is a strong tubercle
bearing a broad expanded process which, together with its basal
tubercle, is about half as long as the coxite, The harpagones are
not distinctly divided into dorsal and ventral lobes, but bear a
continuous, line of eight strong curved spines. The phallosome is
rather stout, short*-and .with a group of three pairs of terminal
leaflets,' thb longesjt of which is little more than half the length of
the phallosome itself.

Larva (figi 34). tfead. The head is very darkly pigmented. Basally
the antennae are similary dark, and apically they are paler, though
still pigmented. The antennae.are swollen on the basal half, and the
shaft-hair .arises about midway and is strongly branched. The inner
anterior cjlyp&ds arise close together.and are simple; the outer
anterior clypeals are alsp: simple, but,;vafy in length from about
half theiengtbof Ihe inners to. as longas these. The posterior clypeals
are set w&bafck; and, are simple orbifid, and may reach almost to
the level of:i|pe bases of the anterior clypeals. The frontals are
plumose, and approximately equal in length and extend beyond the
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• „*+>,» h**A The inner suturals are ttjind or lour-£3CT£ o^erS hive <rom two to ionr branches.

^tSied apically; similarly the' ^^^g*tgroups each have one of the long hairs branched apically (fig. 34, c).
l^en. The only unusual feature of th^d^n is Oie reduction
>f the palmate tufts (= fans) to branched hairs. ,

Vl^^/ffi^rr^aStfSX^* but
Kse^noi oftohalits. !t is not possible that such »rare
species*odd have any importance as adisease vector.
nisTMionoK The distribution of this species is very wide,al-

WaterfaU (N.S.W.) to Cairns and Kuranda (Queensland).

Anopheles powelli Lee 1944

££SSSS'SSflS.
Canberra, A.C.T. *•

Sf^XSS' Sni byle narrow eWngate outstantog scales
on the wing-veins.

•~;lfig
VeKioi' .•>;;: • •"'"' "•.•'•:;'-:"-:-«'-!«*"<



.,,". , '•• • figure 35
•"f •"• .';•,''•••'••.•...'.'.'

.4. pdjwelli details of adult: (a) wingv{b) $' bead; (c) <J terminalia
(after Lee andf Wocklh£ll);

Adult, female. Head (fig. 35, b). Integument dark-brown and
rather sbarsely covered with exceedingly narrow, elongate, black
upright forked scales. No recumbent scales are present nor are there
any scales,pro]eating iorward between the eyes, only black bristles.
The pedicel 1(=j"toru^j; a^ of the first flagellar
segment'of the antenna are light brown, the rest brown with brown
;clothing hairs and dark-brown verticillate hairs. The first flagellar
segment is riotic^ably;loager than tjhe second. The clypeus is brown
to darkibrown, feare^andlpreiinescent. The palpi are as long as the
proboscis/and iuniformly dark-brOwn, The proboscis is similarly
adornedj, noticeably elongate, with yellowish labella. The neck is
prominent. j

• 'I •',.'•• ..- •, , .
Thorax. The integument is shiny, dark -brown t6 reddish-brown.
There.are-no sdales pn:sitait.i(miaiiy p:trt of the thorax. The scutum
bears t&ree longitudinal lines of dark brown or black bristles. There
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are also a few irregular lateral bristles anteriorly, and a pronounced
group just before and above the wing base. The scutellum is uni
formly rounded, brown, sometimes yellowish, with, a prominent
fringe of dark-brown border bristles. The pronotal lqbes canjy eight
or nine dark-brown bristles, the propleuron one; the posterior pro-
notum is bare. There are no spiracular bristles. On the sternopeuron
there are one or two bristles on the posterior margin! near thte upper
margin of the meron, one upper sternopleural bristte, and the pre-
alar group is represented by no more than one bristle. The mesepi-
meron has three or four subalar bristles. The halteres sk-e pale
basally, with a dark-scaled knob. Legs. The coxa* are sofnewhat
lighter than the pleura, and carry bristles but no scales. Thejfemqra,
tibiae and tarsi of all legs are uniformly dark-br|)wn above and
below. Wings. These are uniformly dark-brown scaled; the scaling
is dense on the costa, veins 1 and 5. The outstanding scales, par
ticularly on the distal half of the'wing, are distinctly narrow and
elongate. The upper fork cell (af) is longer and narrower JJian the
lower (pf), its base nearer the wing base. The upper cell (aft. is
slightly longer than its stem (one-fifth) and the lower (pf) slightly
shorter (one-sixth). There is no dark cloud on the wing membrane.

Abdomen. The abdomen is brown and shining, devoid of scales,
but covered with brown hairs*

male This resembles the, female except that the palpi are as. long
as the proboscis exclusive of the labella, and the ultimate and penul
timate segments are expanded to a distinct club which carries
numerous hairs as well as scales. The antennae are plumose, with
dense brown verticillate hairs.

Genitalia (= Terminalia) (fig. 35). ' the coxites are sparsely hairy
and without scales. They are approximately cylindrical and about
twice as long as broad. The claspers are narrow, .very slightly
expanded apically, about one-eighth longer than the coxites, bearing
a terminal peg-like tooth and a few-minute hairs. The coxite bears
an internal subapical bristle which is slightly longer than the width
of the coxite. A single stout curved spine in the position of the
parabasal spines arises from a pronounced basal lobe which is pro
longed into a distinct tubercle about one-third as long as the spme
it bears (this is similar to A. stigmaticus but considerably more
strongly developed). The harpagoiu-s are not noticeably separated
into dorsal and ventral lobes, are finely hairy, and bear a continuous
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line of about nine short fine spines each arising from a small boss.
The phallpsome is smooth, and terminates apically in a number
of very short, inconspicuous spines.

" r ' ••*•'' "I' '
Larva (fig. 36). 'A small pate larva resembling in many respects
both A. sfigmaticus and A. aitkeni.

Head.' The head!is pale, often with darkened spots as illustrated
infig. 36, i. The anjtennae are short, rather squat, spicular (particularly
internallyi, with 4 smalkseven- or eight-branched hair arising near
the base. Theinner anterior clypeals are long, crossed, usually bifid,
but occasionally one-is:trifid; the branches arise at from one-third
to one-half thetoial length from the base," The outer anterior clypeals
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are simple, noticeably thickened, and about half as long as the
inners. The posterior clypeals are very fine, usually tijifid (bu} vary
from bifid to four-branched) and do not reach to the level pf the
bases of the outer anterior clypeals. The frontal ha^rs are jsfojrt,
plumose, the innermost pair longest, but these scarcely rea<|h the
bases of the posterior clypeals. the inner suttirals|ire tjrifid, fliejouter
suturals usually four-branched and situates anterior!to the ^niiers.

Thorax. The inner shoulder hair (see fig. 36, b) has about 30brlnch.es
arising from a thick, flattened shaft. The centre (= ,mid) shbulder
hair arises from a distinct boss, is plumose, with its shaft somewhat
thickened. The outer shoulder hair is simple and slightly; thickened.
On the metathorax a reduced palmate tuft (*= fan) is preserjt con
sisting of about 20 leaflets, each of which is,recognizably flattened.
Of the pleural hairs, the propleural group comprises three• lonj| hairs,
two of which are simple, and the third plumose. The mesopleural
group has two long simple hairs, and the metapleural group also
comprises two long hairs, one of which is plumose.

Abdomen. A fan similar to the metathoracic one is present on
segment I and fully developed palmate tufts (= fans) occur on
segments II to VII. The fan leaves are unusual in being strongly
frayed apically (fig. 36, e). The tergal plates (fig. 36, /) of the ab
dominal segments consist,;on segments I to VII, pf an anterior,
narrow, but laterally elongate plate, behind; which is jsituatedra very
small longitudinally elongate, waistedchitinization,. |hd behind this
again are two very small,.round, chitinous plates Situftedone on
either side of the mid-line. On segment VIII the tergal plate is
surrounded by at secondary chitinization almost entirely covering
the dorsal part of the segrhent. The pecten consists of about 14 teeth;
the outer three or four at either end are considerably longer than
the majority of the intervening ones, the saddle hair is long and
divided apically into four or five branches.

Biology and Relation to Disease. Powell and Woodhill found
this species breeding in shallow, overgrown, swampy pools shaded
by tall grass. Nothing is known of its biting habits, although some
specimens were taken in nets with blood in their abdomens. It has
no relation to disease.
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Australia. In ^ueensiana n u*> _ Marara Swamp (near
« S»"S£y"£ ** Cree^d on

"Groote Eylarfit"

b0^^tS^^S^S^^o^^t.ndency
Sr^lyte^njthof the proboscis than is seen mthe typ«
form and in; var. bengalensis.

Anoipheles^tigrnaticus $kuse 1889
Skuse, 1889[ Proc.Limi. !Socr N.S.W.
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The description of the adult has been copied from Lee and Woodhill
(1944)! as we have only anumber of larvae of tbis species.
-Adult female. Head. The integument is yellowish-brown to
b™ TheTontal tuft consists of afew brown h^irs^id^nstles
and theT Vertex is clothed with numerous narrow golden, uprightEfJ&S.; laterally, on the posterior n-ginsof the^sirrface,
there are dark-brown bristles^ .The antennae are about.U,y tne
W«i^? th^probosda;- tlUi-l^toa:. C- torus) is dark-broW; the
fiSflaKelar segment is twice as long as the second and jeUowishaW te^V: the remainder of the flagellnm is dark-brown
anTctotted with short dark hairs and spars* verticillate te Th
clvoeus is dark-brown and bare, the palpi are almost a*! long as
h? proboscis and dark-brown or black. The proboscis ,s dark-

brown except for the labella, which are yellowish-brown.

Thorax The scutum is variable, from brown to golden-brown fthere
are three longitudinal lines of golden bristles, but rat ******Xg^SeSmedian line diverges on either side to the two latera
Hnef leaving abare space immediately before the scute burLJhese
.olden bristfe are also thick on the lateral margins of ^cutum
and^iterterij hey mingle with the tw* lateral Hues of ^e do«al
Srface The bristles above the wihg;base areW^

The scutellum is brown, with a^fenge of long dark tosttes on
the posterior border interspersed with a few short golden hairs
lL P^uXtegument>brown and devoid of scp ^pr^notel
lobes have long brown bristles anteriorly, with golden aits behind,

' S^S2i^l«™ two-«-:tta«>*o«a "fa^S^'*£^^soiracukr bristle is present. On the sternopleural .there are a very
SgoWn hairs near the division between thejrnes*V™?"**\
he meron and a pair, of upper sternopteuralbrisde. There aea

few short orealar haiue and a subalar group of about eight goldenSrs tte^notum'is brown and bare; the halteres have apale
hriw'r, stem ana a dark-brown 8* (occasionally) a yellowish knob.
Tr° t£ r^e arfvellowish with brown bristles, particularlyiSi^-^S^C«.«^a«^y clothed with golden
hah^s The legs are almost entirely dark, almost black, except thatthe femora are pale beneath^nd the hind femora comptetdy pale
except for about the apical fifth. Wings (fig. 37, a), lnese are urn3 bcwnlalcd, including the fringe. All veins are^coverec
with flabrown scaler and long scales are rather dense on he apical
half of the wing. The upper fork cell (= af) is about equal to its
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A. sl^natious Lails of larva: (a) head ,n<l part.„(• thorax shown g
shout hairs<j>f New ^inca ^ccimon; (b) tergal nates of seg VU
and VIII of abdomen; (c) common form of fan; (e) pleura hairs
of NeW Guineai specimen (after Van Hell); (f) pleural hairs; (g) fan
leaflet of New! Guinea specimen; (h) fan-leailet of specimen from
Australia (aftef Soesilo); (a) and (g) after adrawing by Overbeek,
(b), (*), (f) after Lee and Woodhill.
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stem the lower (= pf) about two-thirds its stem, and the basest
•S^wSrSl- af) sproximal to that of the lower (- £ft. The
[frequently aslightly darkened ^^f fe ^|fT^^_^
anterior half at the region between the base of Rs (i 2) and r—m
(= cv 3—4). [

male. The male closely resembles,the female ejjptM
antennae are densely piumose,:the palpi somewhat clbbbed, jfnd the
proboscis rather longer than the fore tibiae. !,./;'"

Genitalia (= Terminalia) (fig. 37, c). The coxite is short, bluritly ;:
tarring- the clasper is somewhat swollen at both base and apex.
and bears a stout terminal tooth. There is a strong subapical spine
ontteXfaof the coxite, and basaUy there is asingle spine aw
gom an extended base, the harpagones W™e*J^J^

>the ventral division bearing one strong and three shghthy,weaker
, spines and the dorsal division a group of four spines. The innert;- See Ears short, fine hairs, particularly -ntraUy. ^he pha^ome

is short, and carries numerous long,narrow leaflets at its apex.

Larva (fig. 38). ic close together,: long, simple! ami ^metimes
crossed- ocsimple and about-%or %as bug as J, rather stout^
^Serlongaoout^oc, simple, W*^*$*ZZ$£^
L about the same as that between o^cspme djg10^^
Inner suturals simple &^»««^.^^ZS?S'ffiforked or four branched (Lee and Woodhill).. Antenna wvth--4
branched shaft-hair arising close to base, antennaLshaft-^^y
spinose. Antennae pale, with terminal hak-.bifid (Lee and; Woodhill).
Thorax, is plumose, with delicate base about half as long as the
mid one ms with distinct.chitinous base, os simple (see^jg; «*»> «)•
Pleural nlks as in fig. 3S, e. Lee and Woodhill describe the pleurali ESw"- o'ne of the long hairs of the propleurartuft< may

I be plumose but is frequently simple; both, long hairs:of the^meso-
1 pleural group are simple; and of the metapleural ^P^^b^

•one hairs are simple, but occasionally one is bifid or trifid (see
! H3S f). On thorax apair of distinct fans (not mentioned by Lee
:; and Woodhill). . '

I Abdomen. On abdominal segments 1-VII fans ^e^nt ^hose^n
1 segment I rudimentary. All leaflets with serrations on apical part,
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i ,™ M.xa Ascribed the tergal plates,n0 distinctlament. Lee and 3]^^,.Tbe tergal plates

iss ts £* *a« .^-Siys-^ss- oi about

toit is simple and *e "*« P »

slLios, This species is usually'̂ G^fJ6\iTaS US-jj-ttWa-^S. w- aud grass, bau,
at an altitude of I860 M.

round., the lafae which w«e counted m^^ fa details from

WoodhUl, though a*2^^hTL Mggi^espee^
(Svdney) apparently has one jusi. u toWtv as COpied from
flt%, tfc ^"Ll^rnd WoSnTonsider the Anggi-Lak*Lee Ind Woodhill 1944^Le^^^pw^and New G«JQ«
specimens identical with the Austrana e henomenon has beer
Sens from Bulldog «^ .*££^Lensland). Abandec
observed by! R°b>ts at Cairns l^TfO^ the usual unmarke<£Et» ^ ***rXr^afdSclosed adifference in th
A *timaticpS' these banded ^ae ^Jr ^.covered by a piee
^^^^dld^vTw^lo^of aardbpard, th* banded larvae™"* r less indifferent to lightsboard, white the plain appeared mo eor le ^^ ^
shade. Furthermore succesful pupaUon di was provid
oanrred +«^J,^^^ Tnteresting is the fact that t.ova: the;bteeding vessel. Even^mor resp0ndingly banded
ad St. derived '^m these larvaea^ ^^ haH oi the thor
.exactly thje same segments, namely
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xd segments III, IV and VII of the abdomen" (Lee and Wood-
ill, 1944).

Ustkibution. At high altitudes on New Guinea; also fjrom Bulldog
vPapua and coastal regions of Eastern Australia. | .j

>. i

Lelation to Disease. Probably of no significance in relation to
Sefe Ikhough not known to bite man under natural colons,
tTas beenfound to do so in the laboratory, and Robertahas
ecently found it capable of transmitting malaria experimentally
Lee and Woodhill 1944)."

iVnopheles brevipalpis Roper 1914

Roper 1914. Bull, entom. Res.; 5:137. type-loc.: .Membakut,
S. N. Borneo, type: 4,& and 2Min British Museum.
Adult. Female. Alarge dark unornamented species - sits like
a Culex.

Head. Vertical pate spot small; head-scales numerous, broad with
ferrate tips. Eyes near vertex about just as close together as mote
forward. Golden hairs and hair-like scales between the eyes, a pro-^unced frontal tuft present. Palpi very thin exceptat^treme
base- length about 3/4 length of proboscis; dark to- nearly blacktooVhout with golden metallic shine;proboscis slender coloration
as that of the palpi. Antenna with dark scales on fs 7,

Thorax, apn with afew narrow browni# scales, projecting forward;
mesonotum <*>thed with lonS brown:and :srnallyeUow hairs; pro-^u™ with 3hairs-upper sternopleural^^^^
2-4; spiraculars 2-3. Wings concolotous with dark rather narrow
scales- of over twice its stem in length, base of ^nearer base of
wing than that of pf, length of wing: over 5mm. ^.™*^grayish, brown, sometimes with apale patch at ba^^nttour
and a light streak at base of mid-femur; coxae without scales.

Abdomen. Without any scales, including cerci.

male. Palpi as long as proboscis, some pale scales at joint 2-3;
claw of front t 5 large.
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A. brevipalpisdetails of adiilt:
(a) wing; (b) ?heajd; (c) (Jter
minalia with / 9 (ninth tergite)
showing processes; ph (tipj of
phallosome); after Sw. and Rod.

Terminalia (fig. 39, c). Coxite without scales, two strong parabasal
spines present, one arising from slight prominence, ithe other one
on distinct elevation. Internal spine inserted beyond middle, stfrongly
curved at tip. Style of usual type. Harpago with two lobes, the
ventral one prominent with a large apical spine, visually a very
small hair besides. Dorsal lobe with a narrow club. Phallosome with
4 short (about ljz length of phallosome) leaflets of which* 3 are
curved. Proctiger without lateral chitinisations. Appendages of

fninth tergite slender, tips rounded; ninth tergite distinctly narrowed
ji.medianly, curved (though this may be due to distortion). ,

Larva (fig 40). Gater (1934) describes and figures the brevfpalpis
larva as follows: "ic (fig. 40, a) placed close together, long, divided
at tips into 2 to 4branches; oc as long as, or longer than, te; stem
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stout, dividing low down into two branches which again divide to
form a total of 6 to 11 branches; pc slightly internal to oc, a stout
stern with 4 to 7 branches fpom the sides or from about one-third;
or half the length of stem from the base; long, sometimes reaching
beyond bases of anterior hairs; sutural hairs longer than pc stout,
with 3—5 br.; transsuturals longer than suturals, a stout stem
With 2—7 br. Antennal shaft hair on dorso-internal surface, about
HA length of shaft from base; long, reaching beyond end of shaft
with 10—15 br.; ts much shorter than os, divided into 2or3 branches
at about half itslength ormore from the base; ms (fig. 40, b) with 5 to
8branches anda small root; thoracic andabdominal fans undeveloped
with from 3or 4up to10 or 11, filamentous br. (fig. 40, c). Pleural hairs
on prothorax 3long simple, 1short with 4branches; on mesothorax
2long, simple, 1short with 2—3 branches, 1 very short, simple; on
metathorax 2long simple, 1shortwith4branches, 1very short simple,"
Colless gives thefigs. of topotypical material as in fig. 40, e and /.

Bionomics, the larvae breed in swamps, streams, pools, drains,
preferably in the shade and In smaller collections of water.

Identification. • This moderately sized, dark brown and grayish
anopheles is eas&y recognized by its relatively short °. palpi. The
larvae have ic divided in a characteristic manner.

Distribution. Borneo, Banka, Malaya.

Relation to Disease. There is no direct evidence that it is con
cerned iji transmission of malaria.

•'"••• i •••••''•-.• '

Note. Hair no,-1 on mesothorax (fig. 40, d) poorly developed with
6-42 branches.! Lateral hair on segment IV with 3 or 4 branches.

On account df its culicine-like unieolorous appearance, and thin
palpi (shorter than the proboscis) this, species has been placed in
thesen&Anopfytes (Edwards, 1932; Christophers, 1933; this volume
1953). ibid (1930, b)-remarksj"no doubt these characters represent'
a real affinity with the series, but the balance of characters clearly/
placesitin the series Myzorhynchus as the following comparison showsi
• ' ''[".'' ) •'•'••••• ,

Affinities withjseries Anopheles: .
'!• !•• :. .•'•••..•

Adult^ Wingi unornamented, with narrow scales. Palpi thin.
Resting attitude almost culicine, whole insect unieolorous.
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•..' FIGURE 40

A. brevipalpis details of larva: (a) clypeal hairs; (b)J^^o'ff
hairs^fcl fan of abd. see. IV; (d hair no.,1 of mesotUorax. (a, .h.e.dafter Gater); J? he3 of larVa;,(£}' shoulder haire Je and.f after
Colless). .»...•..'. :• ,-•

Affinities with series Myzorhynchusi:•...

Adult. Front femora considerably swoUen. towards. base. •Male
ferfrtnoba with well-developed processes on the 9th tergite. Spines
on the dorsallobe of the harpago fused into a dub.: Outer parabasal
spine straight.

===—: . 123
Balai Besar Penailf"

V'ektci fen "•>.
•>f.n. hangembaiigar
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Larva. No developed palmate hairs; closely resembles thevlarvae
of letifer and roperi, has the same hooked terminal antennal hair
and prothoracic hair 4 is similar. One of the pleural hairs on pro
thorax divides at the base into about six spine-like branches. Ab-
dommal *eg. VII with a small median ventral chitinized plate."

The Australian species atratipes is another anopheles with a euiicine
appearance, which lacks well developed fans on thorax and abdomen.
This species however does not have real affinities with the series
Myzorhynchus like brevipalpis.

Anopheles lindesayi Giles is not represented in the Indo-Australian
Region by the type form.

Anopheles lindesayi var. benguetensis King 1931

King, 1931. Phil. Journ. Sci.; 46; 753. type-loc: Baguio, Benguet
Subprovince, Luzon, P.I. type: ? U.S. National Museum.

(After Russell and Baisas 1934)
Adult (fig. 41)i Fairly large and dark. Peculiar in having a broad
white band at about the middle of hind femur. Palpi entirely dark.
Proboscis dark. Wings extensively dark; costa, subcosta, and vein 1
dark except for apicalpale spot; pale spots at tips of veins 4.2,
5 and 6; usually pale fringe spots opposite apices of these veins,
but not always. Legs with front and mid-femora white-ringed at
bases; hind femora with wider but variable pale area dorsally and
ventrally; a.conspicuous white band near middle. Tarsi with all
segments dark^Abdbmcn.dark, devoid pf scales even on cerci, but
some present dn externabborders of coxites in male; 6* terminalia:
Dorsallobe of-harpago with three unfused broad spines, broadest
toward apices;1 ventral lobe with apical Spine longer than club; one
internal spine 'about as long as club or longer; no external spine.
Phallosome with eighteen or nineteen narrow leaflets on each side,
some with serrations and one or two cleft at apices.

LAiwi;(fig. ^ titrm.pre than medium size, easily recognized bj
aHer#!|;ipn btjwhite and black markings on its body. Some larvae
collectecf at 7j,5O0' feet have imperfect or no white markings; 'u
closely approximated, long, simple, rarely forked; oc simple; p<
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I
FIGURE 41

{after Russell and Baisas).

2to 5branched, sometimes simple; suturals usually J^1*jf£'

its body.

Distribution. Philippine Islands. •

Relation to Disease. No records.
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Anopheles lindesayi var. cameronensis Edwards 1929

Edwards, 1929, Bull ent. Res.; 20 :323. type^oc.: Cameron^
Highlands, Malay Peninsula, type: $ and allotype 6* m British
Museum.

Description after Gater (1934, 1935)
Large, dark, ornamented; hind femora conspicuous.

Adult, female. Proboscis: slightly longer than palpi, thin
smooth unornamented; antennae with a few darkscales onsegment S
Palpi: Thin, smooth i(sometimes slightly rough), unornamented.

Tlwrax. Mesonotum dark with median pale area; pleura with
pale line. Anterior pronotum with a strong tuft of dark scale:
Propleural :$$tae 4 to 6;.spiracular setae absent. Wings (fig. 43, <
predominantly dark; costa and vein.: 1 entirely dark, except s
apical pale area which involves the subterrninal portion of 2.1; pa
areas on otber veins somewhat variable, usually on 2.2 beyor
middle; on basal half of 3; just before middle of 4.1; at origin, ;ar
before and sifter middle of 5.1, on 5 near origin of 5.1, and at.te
mination of 6; fringe dark except at apical pale area; af long, abo
one quarter length of wing, but bifurcation only slightly near
base of wing than bifurcation of pf. Legs (fig. 43, b). Hind fem
with a broad white band in distal half, the dark portion distal
the band slightly rough; base of hind femur with a pale band tw
thirds or more the width of distal pate band; bases of front a
mid-femora, narrowly pale; coxae pale without scales; otherwise
legs dark. ,

i •'."'•• • • 7 • -

Abdomen, park, entirely without scales.

male, In IgeneraT similar to the^female; wings more extensiv
pale; p^pii with conspicuoust,hairs oh segment 4 (fig. 43. d) i
terminal portion of 3; unornamented. Coxites with a few scales

.-.-' }: r- • •••.....
TeiminaUa, Parabasal lobes strongly sclerotized, inner spine soi
what thicker than outer, blade-like, curved at tip, outer practic
straight, slightly curved, at extreme tip, bayonet-shaped. Harp
twb-lobed,j dorsal lobe with three spatulaje spines, poorly fu:
ventral lobe with one strong blade-like apical seta, longer .than-
spatulate jspines, slightly curved at tip; numerous rather 1
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hairs; ioj snomuci »»»*•, ,v~;
thoracic fan; (d) fan of s|>dv
seg. IV;. (e) incomplete fan; of
abd. seg. I (after Ilussell and
Balsas). ;a

'accessory setae. Phallosome long, stout, with M) l» «i'.«ur«w)caflet»
on each side, a few broader, some slightly serrate. ,.;,

Larva, ic placed close together, stout; long, simple, oc balf or
more the length of ic; stout, simple; pc nearly as long^pc, mline
with orightly external to them; reaching just beyond bases of oc,
Smple but occasionally bifid;^ about half the length of fc,
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• i h„+ nrcasionallv bifid; transsuturals as long as suturals,simple but <^^*£ d\stally; antennal shaft hair on dorso-
divided into 2or 3,br^%^"ys;vcnth thc length of the shaft
internal surface, ^e^^Stes from near the base,
^out^rs^g "fc): mner with 10 to 14 branches; mid
Su^r^branches and aconspicuous, dark root; thoracic fan
%« tn 22S lanceolate leaflets. Pleural hairs: prothoracicwS3l<m aS^XmvpieJ mesothoracic with^long, 1short

with 4 long anai*> , simnle. metathoracic with 2 long, simple,
tlXSttbrlS f'vSy short, simple; abdominal fans:
I rnidcv^pcd very short with 3or 4filamentous branch* II o
VII fXTveloped, pigmentation even, the filament long, sharply
linted wkh broad base. Lateral hair long on IV and V dividingCl^toTtanch* Very similar to A. weUingtonianus and
not at Present distinguishable from it with certainty. Gater notes
tte MlowTnr Several sub-species are recognized, but only one has^SSSiom Malaya^ the difference in the terminalia^
thrSyan form proves to be constant, it appears likely that«S«sl|d be regarded as adistinct species.
Rionomks Foils (3), streams (1). So far only recorded fromSrn^'l|pdi4 about 5,000 feet. Ajungle dweller, rarely
found in houses.

Distribution. IMalaya,

Relation to mUlaria. GUI (1923) obtained oocysts in one out of
four^cimens, of the Indian type-form, fed on acase of falciparum
malarial Very lew wild Specimens have been dissected. It is conS^«p^^;;«^^ P1^5 any Part xn transmission.

••!. ' ;•''-'; ♦■'■■■ '.
The two varieties can be distinguished as follows:

All vein terminations dark except 2.1 and 6; hind
femur fwith a bale ring at .base equal to 8/» or morcthe^ioth of Sie distil .white band... cameronensis
At leak one other vein termination with a pate spot;
hmdlemur usually pate: for. once or twice its dia
meter at bas^e dorsally; usually about the same
amo^tverbally or- up to V. ** length benguetensis
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Figure 43 "

A lindesayi var. camerotiensis details of adult: (a) wing; (b)liiud
leg; (d) male palp; detail of larva: (c) shoulder hairss (after Gater).

Anopheles bulkleyi Causey 1937 ,

Causey, 1937. Journ. of f>arasit.; 23 V543. type-loc, : Chahdburi,
Thailand, type: $, U.S5Nat. Museum,

"MALE. Head. Proboscis, palpi, and antennae all dark without
white markings; occiput maihly dark with few white scales along
median line. ,

Thorax. Integument dark and ash gray with brownish collar; pro
thoracic lobes covered with brown scales; mesonotum* sparsely
clothed with small whitish hairs; pleura mainly ash gray/scales
wanting, but some evidently rubbed off. Legs: heavily clothed
with brownish scales except for few white scales on coxae; tarsi
of second pair of legs with dark scales in collar-like cluster bn second
tarsal segment, and on third pair of legs larger cluster on distal
end .of fust and all of second tarsus. Wings: withwidely-spaced,
black and white scales; costa with faint white spot at tip of
subcosta and first longitudinal vein; proximal half of subcosta
denuded of scales, but apical half all dark; first vein with three
small white spots on distal half and four on basal half, thelargest
one situated just basal to origin of third vein; second vein all
dark except for scattered white scales on first branch and patch

129



of white scales on second branch; third vein mainly white with few
dark scales on basal half; fourth vein mainly dark except for few
white scales on* first branch, and "large,cen^^white spot on second
branch; fifth veinwith two dark spots; onstein, three on first branch
and one on second; sixth vein white except one dark spot beyond
mid point.

Abdomen. Clothedwith luxuriant growth of long brown hair; scales
absent except jon terminal segments, where they form large brown
clusters over dorsal,.ventral,'..and lateral portion of hypopygium.

Bionomics. The larva from which the single <? specimen was bred,
was found in a tree-hole near Chandburi, Siam."

Distribution^ Only known from the type-locality in Thailand.

Relation to;Disease. No records.

Anopheles gigas Giles 1901

Giles, 1901, ibtom. month. Mag. ser. 2, p. 196. type-loc: Coonoor
Nilgiri Hills (6,000 feet), S. India, type: 1 <? and 2 ?? cotypes ii
British Museum.

Adult, 'female. Very large, with light coloured, conspicuous!
spotted wings (length of wing 5—6 mm.). Anopheline attitudt
Head] with spates of normal type, with a rather narrow cream
vertical spot jvertical chaetae pate, ending in front in a large clustt
of chaetae aid elongated scales, which with the ocular scales, fori
a conspicuous frontal tuft. Antennae with some small dark scal<
on t and darkish and paler scales on first, usually also on second /
Palpi rather thin, but scaling somewhat erect especially towai
base, giving a shaggy effect; dark, unhanded, or with a few pa
scales at some or all of the joints; apex dark.

Thorax, apn with dense,tufts of dark truncated scales; propleui
hairs about |12, stout and long. Mesonotum with median area pa
fosse andmteralareas1 brown; median area with numerous lig
cha tae inc fight yellowish scale-like hairs, latter becoming a co
spic nous tu t«of narrowi erectscales on median area of ap; flat, da
ScaJ js prese it =ori$interior face of promontory laterally; lateral arc
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with numerous pale chaetae; fossae with some scattered pale Jhairs.
Scutellum with large and smaller hairs conspicuous y light coloured.
Pleura darkish with horizontal pale bands.in the us ual posi tion; de
void ofscales; spiracular hairs about 10, terming ratherad snsetuft;
prealarhairsabout 15, uppermesepimeral 20,or more; upper;indlower
groups of sternopleural about 4 and 7 respectively, or. maybe more.
Wing with af over 1fi of wing-length; petiole aboijit half tie length
of the cell; boldly ornamented; the pattern: of jthe Celebes form
(fig. 44) comes very near to that of the type form. It has the base
of the costa also broadly dark, and the wing-frihge has.] >ale spots
opposite several of the longitudinal veins. Scaling rather compact
and defined; scales rather broad, fusiform or clavate. Halteres dead
black, contrasting with the pallid base. Legs with front femora
distinctly swollen in basal half. Femora of all thet legs dark brown,
often somewhat mottled, with a pate band at extreme..; base not
exceeding width of femur in length umi not strikingly whrte; apices
narrowly pale. On mid-femoraja pale spot may bjs presenjt towards •
tip, but is usually not conspicuous unless 1% is iyiewed somewhat
from posterior aspect, so that the pale area at back of joint and
extending somewhat oh to femur and tibialis displayed, when it
can be seen that any spot present is a small extension of this. Tibiae
in all legs pale at base and"tip, on hind legs with a trianjgular pale
area at the swollen tip. Tibio-tarsal and tarsal joints narrowly pafe-
banded, usually about equally basal and a$>ical* Coxae noticeably
pallid, first-and second witha few scales anteriorly, third witha few
scales posteriorly. Trochanters pallid, .first pair with some scales,

• others with hairs only.

* Abdomen. Pale, with pale hairs; devoid of scales even on cerci.

male. In general as in $. Antenna with spme dark scales on first
'.: flagellar segment. Palpi*with club-segments constricted at joint

4—5; marginal hairs on seg. 5 inconspicuous, those on seg. '4 forming
series 4—5 deep along both margins of ventral,aspect; numerous

; hairs at the swollen apex of seg. 3; fine and silky, light yellowish in
colour. Distal % of seg. 5 pale, a broad pale band at ,4—5, chiefly
on 5, and a broad pale band at base of club and at pseudojoint;
in some specimens greater part, of dorsum of club pale. Wings.
Usually with dark markings more testricted than in $; Apreapical
pate area on costa extending on to vein 2.1 is commonly seen.

Abdomen devoid of scales, but numerous dark scales on outer
aspects of coxites.
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r • v* Pm-ihasal snincs 2- inner about half length of coxite,Terminalia Fa^XhSutcr fattened towards end and hooked;

sSSS&^S a«ng separate!,tateca. <»£•£•*'"•
f '.•"j,i:L:«!„i».;.itt third small, hairs on inner lobe (ng. 44, a).SoSle^reSlvely^S^xite. somewhat squat and broad ;
SfSUtSne- without seven leaflets, including spicules,a^wnln 2^^tergite with marked processes, about

S Ion™ a/ltcrval between ^processes, slightly clubbed.
Larva The largest anopheline larva occurring in- the Indo-
A^ySSW^X* half their length, and with2^torelanches. Wontal hairs normal. Aritenna ^steu
S°£nf^b°eTdth of antenna, with M br.; termmal hair with 3-o br.,
C°^tS^n^ithout conspicuous basal tubercle, with
1 Steteral br -fiddle about three times the length of inner, witht^O^br i'oSer short, simpte, arising from tubercle of middte
Lir M^horacic hair W. 1not developed as fan very short, with
3-6Sural hairs as tnsubgroup, except that the dorsal posteriorProthoracic hair is split into 2-4 and the ventral posterior mesotho-
rarir is 1/. length of anterior hairs.Fant welWe\elopedm.3Il-VlI; hak.no 1on I and II very
short with not1 more than 5br. Leaflets with undifferentiated Wa-
^'^to*ons^*««V*wlK»t*«^ along border of disUd
hdl of^teafletJLateral hafe onMH' tojg. stout feathered; on
l7_V Wg and split near base into^Sand 2-3 br. respectively
on vlUU ver/shorti ^th 4-^,and 3^5 br. Tergal plates of
mode ate site. &weU marked; ** fairly broad^ngnorl^en
with 6-S ioh| and 14-16 short projections. P\}onf-..^.™y2sy&t-& benches, ends forming rather poorly developed hooks.

m&Tgilri thisComplete description, of A. ^(mainly fromcMW^^^ the^eader tp compare the 5varieties
that occur in foe Indo-Australian region, with the type.T^eTvSetiet have been described from Sumatra 1-rom CelebesKund glSreportedag^s-larva; later he coUected and described.
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A gi"as: (a) harpago of tvpe form; (b) tip of phallosome of type,
showing Icallets of one side", (b,) the same of baileyi\z,b and h,after
Christophers); (c) wing; \{d) ° palp; (e) larva of W" Celebes form;
(f) fan-leaflet; (c, d, c and f after Ivimdig).
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but did not name, a form, which he considered to be different from
the type form as well as from any of the known varieties either
in Indonesia or the Philipjpine-lslahds. For a time though this form
appears to have been described in unpublished official reports as
A. gigas var, formosus tu&loM(Phlhppine variety), and was cata
logued under that name by 'Brug and Bonne-Wepster (1947). The
variety from the PhilippineBsiands probably is restricted to these
islands.

Atranslationof Kundig's description of the bred adults is given here:

Adult, female. Palpi (fig. 44, d) with pale tipand3white narrow
bands; wing: see fig. 41, c.

Hind tegs: Narrow pale band at tip of femur and tibia, at tibio-
tarsal joint and at intertarsal joints; tip of tS pale.^ The 6" has one
more pale spot on costa than the ?.

LarVa. The |eneral characters of this aberrant gigas-\axva., which
has a idark-brpwn to black colour, are as follows (fig. 44, e):

Head. Antennae with a-proximal 4—£;branched hair; ic close to
gether! orcrossed, usuaUy*simpte, sometimes forked orwith 3branches
at tip; oc long, about *fe the length, of ic; split about the middle in
3—-5 branches, sometimes forked; pc long, about half the length
of oc, situated well behind and?\itb ^--4 branches arising from
near base; sutural hairs,! with 7, iranssiiturals with 6—9 branches
shoulder iiairs: is without root, with 5—10 branches; ms mucl
larger and with heavy *oot; os simple with root.

Thorax. Without fans, a fan-shaped hair present with4—6 branches

Abdomen. Segments I and II'with a fan-shaped hair with 4—
branches; segments III—VII with! complete fans with serrate
leaflets (fig. 44, /), no filament; pecten: 3f or4short teeth are followe
by a long tooth; altogether 10 lohgvahd 14 short teeth.

The larva described above (by Kundig) is very similar to A. gig<
var. formosaha (= forniosiis Ludlow 1909), it only differs in havir
shorter pc; ttie adults bred from these larvae, differ in the ornamen
atioh of the]wing fringe from A gigas var. sumatranus Swellengret
and!Rodenwaldt and A."gigas vzx.jormosana (—• formosus Ludlo1
and! from A gigas as described by Mochtar andWalandouw. The
are jsome discrepancies between the description and the figui
addjed to it. jThe clypeal hairs of the larva are described as: ic usua

i- . •- " ' •
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imPte, (which is the case in A*«&^3^ft£
rwith.3 branches (as seen in ^V^^Jf?^ e!(not l<b long.eeth followed by a long one ^^^ J4°L jl„ type the %eeth when the total number of sho* ««*£ M^m |g (£
,ecten has 6to 8long teethf^^^*^'^ desert by
>f the wing-fringe of ^•(^^Stfi^w^s differences:hristophers (1933) for Agtg^Gdes .™£* *£J^not tit same
^tween the two forms: In the larva the lengtn oi oci n(f bla£k

^'female and commonly aF^^"^
extending on to vem "•*m».*™„»\*&*
the costa" of Kundig's d^"P?™. ^ wVataita ten creatingof the male terminalia of the Celebes form we aosia
a new variety,

Biokomxcs. The ^™}»^^<£^7^^marsh surrounded by ^^^J^.^^l^^y^ •..water in the marsh was of a^rk colour- w V ^^
found. In India it **W f«Tn\i7htS*^springs and pohds withfrequenting houses. It^^^^^cd with springs,
5g^i -n^ss'Snallpools alonglshallow tricklmg
hill-streams.

the varieties'.

1 Mid-femur with a large pale Spot on
' dorsum towards apex; vein 6 without , .

pale spot on outer half; bases of femora
with conspicuous pale ring twice dia- ~ . ,
meter of femur, and milky white ... var. baileyi
Mid-femur without such a spot on outer
half; bases of femora only inconspicu- ^
ously pale



2. Fringe spots present at 3, 4.1. 4.2 and ^
Fringe*^ dark'from 2.2 onward, ex-cept tor a spot on hind fringe of wmg 4

3. Tip M#4 Wrrowiy white ... • , .«g» g^^rm
This tip, black .. • - •• * b

4. Fringed! wing with apatent between ^ ^^
5.1 and, 5 ..... •• v

Fringe of wing with apate spot between __

i i,:+„ var. dananbento5. TipofS.l narrowly white ••• ^ MdjtlUMahemis
This rip black.... ....••; ••••••••••• vaf formosus

Distribution. North Celebes (1,000 M.); Sumatra; Indo-China;
India (2*000 M.).;

Relation to Please. No records.

Anopheles gigas var. formosus Ludlow 1909
T ai icno. fanad Ent >41 : 22. type-loc: Baguio 5,000 feetLudlow,; 1909. Ganad. «-ftl-J*J •••£ _- tj s. Nat. Museum,
elevation, Beng<?et, Luzon, £h0, Isl. TYPb . u.».

fAfter Russell and Baisas, 1934, 1936)^rphilinpine „*M*.Pale ^W^JST* j£
yellowish areas, on wing (fig. .45, «)• A"< >™? *" ioints 4_5,
'palpi <* female with tip °'*|mf/^ ma =wS S'ldark'.

136



«tf*-
A. gigas var. formosus: (a) Wing; (b) frfmt
tarsus; fc) femur andtibia^f hindaeg; (d) tar-,
sus of hind leg; (e) differentformsofharpago;
(f) tip of phallosome with leaflets (after
Russell and Baisas);
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especiallypresecte^ >
pate area at middle ^^|3fd.^^Lnt femora much
Jome&nes absent. Legs*•£•*££^^h few white scales
lighter in hne than ^MdSSS Tibiae dark witha? apices and ™*^^J^p£s; hind tibia with
al^^

with pale patches on apices of 1, I, o, ana, less uitwi, • ,S more or less distinct apical and basal bands on 1to 4, 5often
Wi^mt P^tvoid of scales, eveh on cerci,^coxites
with tTSoui long *nd broad scales along external borders.

SSemal portion of dorsal lobe of-taw^ ^™£ fpine .
or four flattened spines; internal portion witn one "A, F>LgertSn those of tbe external; v^ral lobe wiri thrones

"E&ffi^^ 46). Light yellow to gray.
Ra^^h^diiinct white markings on body; ic closely aPF^"
S^silte, sometimes 2or JJ^^JSS" l»J.
lateral branches] *c relative y ong with 2to 8br suturals 4to
transsuturals 6to 16; is relatively small 3to 10 br«* 8^
metathoracic fan rudimentary; abd. fans I and 11 rudimentary,
Brians HI to VII with leaflets smooth or serrated .and 1m-
fil^eS; tet^hairs on JV and Vlong, 2to 5br., usually 3or 4,
lat. hair on VI very short. .

TUrmokics Larvae -usuaUy on grassy margins of pools, streams,S^gat^^airiceields, apP-enthy Preferring heavily
shaded stream-margins, or situations among deb is °rJjav£ ^aquatit plants; once along the edge of alarge.rode ma weU shaded
stream! pod; %> to an altitude of 7,500 feet.

! • i

DistrJbution.' Philippine Islands.

Relation to IDisease. No evidence.
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A. gigas var. for
mosus: (a) clypeal
hairs? (b) shoulder
hairs; (c) thotacic
fan.; (d)failbfabd.
seg. I and. II; (e)
fan of abd, seg.
IV; i (0 P«$en .
(after Russell' and
Baisas).

Anopheles gigas var, baileyi Edwards 1929
Edwards, 1929. Bull. ent. Res.; 20 :323 (4. gigas vatt*^)
•ttoS.: Yatung, Tibet (10.000 feet), type: $in Brit. Museum.
Adult, female. This variety differs from the type-formin having
a large pale spot on dorsum of mid-femur towards apex;: vein 6 is
dark" on oute? half and bases of femora have a conspicuous pale
rine which is milky white. ,

The leaflets of the phallosome differ fromf the type as: shown in
fig. 44, bv

Larva. As type, except for the simple lateral hair on abd. V
which is branched in the type-form.
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a -w w™ hut taken in cattle sheds in scantyBio^omk^ Â d form but^akc ^ ^ ^^ U}
numbers. Strickland capturcu a -i stream
feed,atYatung,B^
or formed by springs and leaks, F^P (MoOnmbio. Young).
(SlwTt'l)'; clear rocky pools or p<-n-mu.»l spunks (M<a

Indo-China.

Relation to Disease. No records.

Anopheteslgigas var, danaubento Mochtar and Walandauw 1934

Soesilo, 44. Geneesk. Tijds Ned Ind., 74 1/9

Mr^^^'^.^^—
as corrected by Soesilo (1934); and Mochtar (198a).
AnmT female This variety differs from sumalranus in the
blowing ?£E Tip of palpi pale; pate spot of wing-fringe between
vein 5 and 6. See fig. 47, a.

male Extensive pale scaling on club (fig. 47, 6) of palpi, more or
testnke tbat^n gigas type-form and very P^fa«™'j^
Wines with the pate scaling more pronounced than in the \f. AoaomcnoSlfscaiS,'but numerous dark scales on outer aspects of
coxites.

Terming (fig. 47, cU ?*^
1 w^.u „d +W rr xite stouter and shorter than the outer, wuu

HJA%r^*stra*ht throuf:Sf^^JUp'^- *weU marked internal spine somewhat
dorsTlportion oij dorsal lobe; internal to these spines there anst
2^n Irenes; oi inn^be.which is finely hairy medianly, along
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and a short hair, the short one 3/5 length of long one. Phallosome
short with broadened base, slightly tapering to the apex; 4?lcaflets
on each side. Proctigcr without distinct chitinisations.

Larva. Differs mainly in size of pc and pc from Sumatranus. For
minor differences see fig. 48.. The living larva has the thorax more
or less white, and a white spot on abd. seg. III. The remaining
parts are brown to black.

Balai Sesar Peneiitlan dan Psngembanpan
Vekicrdar P.-; :yo;!-Pci^tit "

BlIilMI ififl SLiffiim
Jl. Hasanudclin 123 PO. BOX 200 Saiatiqa



Bionomics. The larva breeds in clear #W^?$?£ *£J*£closely set with "Bento" grass, at about M00r-16OO M. aitvtuoe.
One female -was caught indoors, never„were any adults caught in
the open.

identifICATIGH. This large mosquito, whichf sitsas^^eV
eomes near the type of gigas and the other vaneties. The differences
are tabulated in the key on page 135.

Distribution. Only known from type-locality.

Relation to Disease. No records.

Anopheles gigas var. oedjalikalahensts Nainggolan 1939
Namggote-1939. Geneesk. Tijds. Ned, Ind.; 79 : 163. type-loc:
UdjaliKa& Peak of Kerintji, Sumatra (1,800'If. altitude), type:
not designated.

The description and figures are after Nainggolan.

FIGURE 48

A. gigas var. danaubento: details
of larva showing (a) head and
thorax and (b) abd. seg. I—III
(afterMochtar and Walandauw)



A.DULT. female. This variety differs only in details from suma-
tranus, danaubento, and from the type. The palpi are! pate tipped as
in danaubento. The large fringe-spot is between veiri 5 and 6 as in
danaubento, not between 5.1 and 5 as in siumatrarks. Theibaseof
the costais black as in the type. Apex of 5.1 is black asi in fomosus;
in sumatranus, danaubento and gigas type thisapex isnarrowly, white.
Ornamentation of wing very variable (fig. 49), j

<J Much paler than $. For variations in wing orrkr
fig. 49. t

Larva, ic and oc very long, ic usually crossed (as mentioned by
King tor formosus). The length and branching of the clypeal hairs
is very variable. Even in the same specimen the hairs on the left
side of the head may differ from those- on the righjt side. |

f'igure 49

A. gigas var,- oedjalikalahensis: variations
in $ (a) and <J (b) wings; (c) wing of var.
sumatranus.

^mentation see
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FIGURE 30

A. gigas vsr.^d^fikalahensis: (a) Head of larva:
(b) variation^ in outer clypeal hairs; (c) showlder
hairs; (d) fan hair of thorax; (c) fan hair of abd.
seg I, (f) oMI;;(g) leaflet of complete fan.

Bionomics. Larvae were feund in fresh water springs in virginal
forest inunshaded mountainWcams/lm«d&mmed up streams, shaded
or not, in stagnant pools, swamps with or without grass, or other
vegetation, incultivated areas as well as in the jungle; 4 female
adults wejre caught in houses. .

Distribution^ North,Kerint*jii 1,800 M., Sumatra.

Relation to Diskask. No records.

•.•.•••- | ,;.'• '
Anopheles gigai var. sumatranus Swellengrebel and Rodenwaldt
1932. "

Swellengrebel andRodenwaldt, 1932. Die Anophelincn von^iederl.
Ost-Indien, p^ 781 type-loc: Karoo plains (altitude 1,400M.).type:
location ^unknown. , •
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FIGURE 51
A. gigas var. sumatranus details of
larva: (aVhead;<b)antettaa;(c) clypeal
hairs; (d) shoulder hairs; <e) fan.hair
of abd. seg. 'II; (f) fan hair of abd.
seg. I; (g) leaflets of complete fan.

Adult, female. Head. Scales of usual type, pale verticals spot
present, frontal tuft conspicuous. Antenna with small dafk scales
on t, fs I with a few somewhat narrower curved scales. Palpisfehin,
with 3 narrow white bands and dark tip; scaling towards bape some
what-erect, giving a somewhat rough appearance.

TJiorax. apn with a large tuft of dark scales; mesonotum with
usual hairs and scales. Halteres entirely dark. Wing. Base of af
closer to wing-base than that of pf; markings oi wing strikingly
black and white as in fig. 49, c. Length of wing 5-6 mm. Legs with
front femora distinctly swollen on basal half. Narrow pate band On

yalai cie;^; P^r.
VektciTisr

KMMMKfiB '[¥M M



apex

on tip of t 5

of femur and tibia, on tibio-tarsal joint, on all tarsal joints and

Abdomen with pale hairs; devoid of all scales.

male. Unknown.

distal half.

Bionomics. This larva was found at an altitude of 1,400 M.
Identification It is not quite clear whether the larva described
abovlhat b^^correctly associated with the adult var. sumatranus,^^^ST*U about it. It Offers from g|g«s type m
beinf smaUer; in the si*e of oc and the branching of pc. It comes
S^olhe Indian var. simlensis, which also may have split octT^osTpc are branched too. It differs however from this variety
in the size of oc.

Distribution Only known from type-locality.

Relation' to! Disease. Unknown.

Anopheles wellingtonianus Alcock 1912

Alcock, 1912. Journ. Lond. Sch. Trop. Med ;^2 M4***
(Myzorhynchus) wellingtonianus). type-loc: Larut .Hills, Malaj
Penijnsula. type: ? in British Museum.
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j-KitiKi: r>-

-1 uriliuelonimm* «»«•«»»« «f :whill: (a) wi.*; (I.) 7 P"H> ""<l l>r«*
l,„sds; (.•) J'HJ'-. («") l,hul ui« (;,f,l'r (',al4'"V

After Gater, 1934, 1935
Adult fem\le. Large, dark, ornamented; hind femora con
spicuous. Proboscis (fig.: 52, b) slightly longer than palpi; thm,
SSX shaggv*t base! unornamented; antennae with afewscales
Sfsequent 3. Palpi (fig! 52, 4,: shaggy, especially on seg. 2; un-
ornamented.

TharaK Mesonotum dark with median pale area; pleura with, a
nate He interior pronotum with a tuft of dark scales. Propleural
Sae to 6; spiracular setae absent. Wings (fig. 52 a): predominancyfirk, costa dark except far small »^^d ap^lgak^
the latter involving termination of vein 1 and 2.1,. pale areas ondStdhalf of 2.2, basal half of 3and 41 and at extreme^of 4.2
5.1 with two pale areas, another at bifurcation of o.l and o, and
at extreme tip of 6, sometimes at 4.1 and o.l. , • ,,

Legs (fie 52, d): Hind femur with a broad pale band subapicaUv.
succeeded by a tuft of semi-erect, dark scales, equal in width to thep'ebfnd; femora narrowly pale basally and ventrally; coxae pate
without scales; legs otherwise unornamented, except for small
"kneespots".
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ibdomen. Dark, entirely without scales.

male Palpi (fig: 52, e) unornamented, with conspicuous setae on
segment 4and terminal portion of 3; wing much more extensively
pale, subcostal pale area broader; coxites with scales.

Terminalia. Parabasal lobes strongly sclerotized; inner spine much
stouter than*uter, curved attip, outer spine nearly straight. Harpago
two-iobed. dorsal lobe with three spatulate spines, poorly fused;
ventral lobe with a strong, blade-like seta, curved at tip, longer than
spatulate spines and placed near them, an additional strong seta
placed internally at some distance from the long seta; numerous
accessory setae present. Phallosome short, stout, with numerous
leaflets, about 12 long and 6 shorter on each side. _

Larva (fig, :S3). « placed close together, the bases almost touching;
long, stout,' simple; oc one third or more the length of inner;>stout
simple; pc as long as or longer than oc, in line with or slightly external
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A. wellingtonianus
details of larva:

(a) clypeal hairs;
(b) shoulder hairs;
(c) part of abd. fan
IV (after Gater).
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to them; placed rather far back, but often reaching bases of anterior
hairs; stout, simple or forked distaUy, occasionally with 3 branches
on one side. Suturals: slightly shorter than pc; simple or forked
distally, Transsuturals:-as=long as suturals and anterior to them;
with 2 or 3 branches distally* Antennalshaft-hair on dorso-internai
surface, one?seyenth the length of shaft from the base; short, with
8 to 13 fine blanches, arising from a stout stem.

Shoulder haiirs (fig, 5$•#£,ts with 9 to 13 branches; ms stout,
with 15 to 22 branches and a prominent root, Metathoracic fan well
developed, Avitb 16 to 19 lanceolate leaflets, the tips fine. Pleural
hairs: prothonicic with 3 long simple, 1 short simple or forked;
mesothoracic with 2 long, 1'short and -1 very short, all simple;
metathoracic\\pth 2long simpte, 1short forked," 1very short simple!

Abdominal fans tin I undoveloiH-d, small, with 2 to 4 filamentous
branches; II tb VII (fig. 53. c) fully developed, the leaflets with
broad blade, the filament with a broad base, tapering sharply tp'
a long, fine rip; pigmentation yven or patchy. LnUralliair on
segments IV and V with 2 branches. Very similar to A. lindesayi
yav.'cdmeronensis and not at present distinguishable from it with
certainty. j

Bionomics. ; Fools (22), streams <2). Faiflv common along the side
of jungle streams at about 4,000 feet. Rarely found in houses;, it is
not known to' attack man.

DisTRiuuT'ioN.i Malaya.

Relation to sMalJaria. No evidence, experimental or otherwise,
is available.

•• . *

(b) Sepes Lophoscelomyia

Edwaijds, 193$, Gen. Insect.

Loplwscelomyia Theobald, 1904. Entom.; 37 : 12. type: A. asiaticus
Theobald.

Type-species: [A. asiaticus Theobald.
The affinities of the series are somewhat intermediate between
Anopheles and Myzorhynchus, but the characters of the male ter
minalia most;nearly approach the former.
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A. annandalei details of

Swell, 'and K<>d.); <b) §
palp; <c) apex1 of hind

!"• • Jfcmuri (d)f3*J
.,'••* f -• M haroaeo in ventral view (b—g<J terminalia; (f) ninth tergites of 0, (8) harPa8°

after Prutf).

Anopheles annandalei Baini I'rashad 1918

Calcutta.
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synonym- var. djmasanensis Brug, 1926. Geneesk. Tijds. Ned.-
Ind 66' 591 -RophoiceUmyia. annandalei var. dWasanensis).
TYPE-LS.'Djajasana; Garut. ^J^f^™**"
in British Museum. SYN. by Puri, 1929. I.J.M.R.; 17 . 386.

Adult female. M«hL From t&*****. ^*™W *»***• '
^ver^putbla^ ;present.Anten^dafkgreyishbrownwithblackhairs.Palpi(fig.54 6)
about as longasiSbclis, darkbrown withanarrow pate area atbase>
of segments!,4imd 5, Proboscis darkbrown with pale brown labella.

Thorax, fe the tajisoBOtam niou«ei«y. lateid-darkto^areas
present. Hi&ian tuftbn anterior promontory of long, ^^s;
median area with scattered, white, narrow curved scales. Apn^d
pleurae with golden hairs. ScuteUum darkbrown medianly, laterally
SouseSSwitb a'row of pale, hair4ike scales, laterally also dark-
S^^wU- with Jray stem and b^knobs. Wuig: W**
duU grey aid bright yellow scales present. The black scales are largea^dB|onspldoi spots/With the yellow areas they form a
pattern asHn 4*4, a. Fringe dark grayis* brown, a;yeUow_spot
at tip of wing, sometimes present opposite tip of vein 3, Legs. Front
coxa? blackisb brXn wUha tuftof pale gray narrow curved^cates
mid- and hind*okae pale yellow both with pale hairs and mid-coxa
with a tuft as on front coxa, Front trochanters on inner surface
with a tuft of small, black scales; on outer surface small, yellow,
curved, narrow scales- similar scales also on base of front femur,
on mid- and hind;trochanter these parts are^bare and y^™_*£
maining rkrt of front femora dark-brown. Mid-femora^ also dark
brown with a basal pale band and black apex and a V-shaped small
white preapical spot. Hind femora with basal */8 bronzy brown
apical part with large elongated outstanding black scales, followed
by a broad area of verylong outstanding white scales, easily visible
to the naked eye (fig. 54, c). Tibiae and tarsi dark-brown throughout.

Abdomen. Blackish brown with some pale hairs. Some dark scates on
segment VIII miy be present dorsally and ventrally.

male. In general as*. Palpi (fig. 54, d) as long as proboscis, clubbed,
basal half on segment 2 with somewhat outstanding black scates,
apical half with depressed brown scales; segment 3morej>ale-brown
with a wEtish b4nd; club pale yellowish brown with a whitish band,
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FIGURE 55

A. annandalei details of lante: (a) head showing hairs; (a») variation
of clypeal hairs; (b) subantennal hair (after Pun); (c) tip of antenna
(aftcr^uri); (d) frontal hairs (a tcr katcr); (e) shoulder hairs, (f
hair 1 of metathorax; (g) complete fan of abd. seg. II—VII, (h)
osc with hooked tips (a, ax e, f, g, h after Brug). _______

across it in the middle and at base. Wing much paler than in ?,
because the aggregations of black spots are less conspicuous.

Terminalia (fig. 54, e). 2 parabasal spines, the inner one is shorter
than the outer one but is situated on a more pronounced root; more
distally is a well-developed internal spine. Harpago with three
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Ninth tergite with blunt, everted processes (fig. o4,/).

Larva Black;4ntenna without spines, the shajt-hair single, snvaU.
mtSanted V, ircl base on dorso-extefhal surface; top hair ong.
r^^heVfrom apical Vs(fig. 55. c);ic long, ^^^X'
solit at tip in 2 or 3branches, oc about half as long as c usually
Sn 6or 7branches (but there may be 5. 8or 9) at apical haU of
hair -^ short, simple, sometimes split at extreme tip in or 3

or three; outer frontal Hair sligh ly long,, .but .till \^ ^ort
compared with; other species with 5 or b (or 3, 4r/) branches
S^nnd^tdmssulimds usually siniplo. sometimes split m2 at
S boL sho £ suturals slightly longer than transsuturals. Sub-
Sermal bSf^g. 55. I) peculiar, with 3-7 dorsal branches and
one long stout! ventral branch, curved downward. _
"Shower hairs (fig. 55, 4} *^h°U* ^^bra^ t wi h17 branches- ms with prominent base and 12—24 branches os wu»
smaTrS^rSng from groove at base of ms. rather delicate, often?£ aT^ip InTor 3mS branches. Hair no. 1on metathorax of -
about 10 or 12 branches, forming an ineomplete fan (fig. oa. /)•
' Well developed fans (fig. 55, g) on abdominal segments 1I-VII.
undevlloped on 1; the leaflets of the complete fans have 2or 3slight
LrrSfins andba^dlvany filament; they are fairly well pigmented
Late Ely and: ventrally'thorax and abdomen are closely covered
with tnaUcuiv^dtoirs. Tergal plates rather small, on VI I larger
osc with the 'hairs hooked, (fig. 55.'A). Lateral hairs on abd. seg,. 1.
and &long, feathered,-on IV to VI long, with numerous short
branches; post-spiracular. hair simple or bifid.
BION0MICS. The larva of this species was found on Java in tree-
holes (13004l60Ci li. altitude). No adults were ever captured in
nature in Indonesia,: but in India gravid females were captured and
oviposited .uider artificial conditions.
IOE^KCAiioN^ The .entirely black larva is easily recognised
though hard! to find in =thedark water of the breeding places. The
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FIGURE 56

A. annandalei var. inter
ruptus details: (a) wing,
after Christophers; (b)
pleural hairs of • meso
thorax, after Puri.

strikingly beautiful ornamentation of the hind femora in the adult
distinguishes this species at once from other anophelines. The only
known species from neighbouring countries with which <"«««"«
may be confused arc the Malayan spec.es xvellingonianus (oi scries
Anopheles) vmA asiaticus (of series Lophoscelomyia); for differences
see under asiaticus.

Distribution. Java; India.

Relation to Disease. No records.

Note. Thorp has been much discussion about the validity of the
variety djajastinensis Brug. # mqi«\

Puri (lW examined the tvpe material from which Prashad (191b)
compiled his description. He" found that Prashad's description was
nadequate and incorrect, which led Brug to make the Java specimens
a new variety. But aclose examination of Brag's specimens together
with this author's description, bring several differences to light from
what is given by Christophers for the type form (1933).

Anopheles annandalei var. interruptus Puri 1929

Puri 1929"Ind. Journ. Med. Res.; 17:387. (.4. annandalei var.
interruptus). type-loc. :Sukna, Darjecling Dist., Eastern Himalayas.
type: cotype So and 9? in British Museum.

(After Christophers, 1933)
Awult. 1.-KMAI.E. Asmall anopheline (length of wing about 3mm.);
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t once picked out by the large conspicuous tufts readily visible to
he naked eve, on the hind femora.
It differs from the type form in possessing a pale spot on the costa

t the subcostal junction (fig. 56. a), in a more heavy scaling o
he mesonotum. and in having 8-12 truncated scates connected
rith^ach group of sternopleural hairs, in place of 2-4 oblanceolate
Sues; Brug does not mention any scates on the peura mhis spe-
Sens, nor on apn. The larval characters are identical except that
>ne of the pleiiral hairs on each segment which is simple in the type- .
species, is finely barbed (see fig. 56, b).

Bionomics. As for type-species.

Identification. See table on page 161.

Distribution. India, Ceylon; Indo-China.

Relation to Disease. No records.

Anopheles asiaticus Leicester 1904

Leicester, 1904. Entom.; 37 : 13 (Lophoscelomyia asialica) type-
loc: Ambang jungle, 6miles from Kuala Lumpur, 1-cd. Mai. States.
type: in British Museum.

(After Gater 1934, 1935) .
Medium size; hind femora;conspicuous by the presence of a tuft
of scales.

Adult, female. Head. Proboscis (fig. 57, a) rough shaggy at
base, unornamented; antennae with palescales on seg. 2and3; vertical
scales broarl. Palpit(fig. 57, *) rough, shaggy on segment 2, unorna
mented, but a fewjpalescales may occur at apices of seg. 3, 4and 5.

Thorax. Mesonotum with a pale median area; anteriorly with
scattered pale, cuijved, hair-like scales and a few dark scales. Apn
with a tuft of scales. Propleural setae 2; pleura without scales
Wings (fig* 57, c):! costa with a small pale area near base, a broad
subcostal pale area, involving vein 1, and an apical pale area; the
subcostal pale area may, occasionally, be hardly discernible; vein
1dark ex<*pt at subcostal and apical pale areas; vein 2 from base
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till bifurcation dark, 2.1 dark with pate apex; 2.2 pale, dark apically
and basally (though pale throughout from basal dark spot apparently
occurs, see fig. 57, c); vein 3 pale except at base and apex (the dark
apex may be missing, see fig. of wing); vein 4 dark including bi
furcation; 4.1 and 4.2, after dark bifurcation, pale throughout,
though there may be a few dark scales at apices of 4.1 and 4.2;
vein 5 and 5.1 rather indefinitely dark, pale or mixed, the dark
scales usually showing a defined spot near base of 5.1; vein 6 dark
at base, otherwise indefinitely pale and dark; fringe pale at apical,
area only. The dark scales (on the veins) are larger forming prominent
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spots at bases of veins 2, 3, 4 and 6; and on the base of af. Legs:
femora pale at base and sj^<^bat paler below; mid-femur with a
patch of; pale scales ^nealr apex; tibia dark except on hind legs,
where its;base is, fate; tarsi unornamented, hind teg (fig. 57, d) with
a promih«nt tuft ofsemi-erect scales at apex of femur, milk-white
apically, dark1 subapically. Coxae pale, on from and mid-legs with
long, pate scales.

Abdomen. Dorsum variable in, colour, some segments dark (e.g..
I—IV), others light (e.g, Vto VII);'dorsum of VIII with numerous
broad, golden scales. Cerci without scales.

male. Subcostal pale area much broader; pale area near base of •
costa involves vein 1; palpi (fig. 57, e) sometimes with some pale :
scaling medianly on seg. 2, base of seg. 3 pale, seg. 4'pale apically,
5 mostly pate with a narrow band near base.

Terminalia. Parabasal lobes poorly sclerotized, the spines thick, :
short, curved arid-attenuated at tips, outer not much longer than
inner. Harpago twd*lobed; dorsal lobe with 3 broad, blade-like
spines, not fused; ventral lobe with two strong setae externally, one
about ai long as the blade4ikc spines, the other longer; internal to
these setae a short fine seta from large papilla; internal to the latter
a stron| seta nearly half the length of the longest, external seta.
Phallosbme short, brjc*ad^>libriy sclerotaed, without leaflets or
thickened tip. Coxites with some scates.

Larva (fig. 58, a), ic placed, close together; simple, occasionally
forked distally;;oc simptevi over half the length of inner and placed;
rather far back; ^>c placed close to a line between the bases of oc,
interna^ to the; latter; short, fine, simpte, but occasionally longer,
nearly as long as oc; suturals: nearly as long as middle frontal hair,
simple;| transsuturals: shorter than suturals and anterior to them,
simpte.j Antennal shaftsbair .on dorsb-external surface, one-quarter
to one-jthird thb length of the shaft from the base; short, with 2 to
5 branches, sojnetimes simple.

Thoraxl Shouiderhairs (fig. 58, 6): is the same, length or rather
longer ithan <w,! placed further away from ms than usual; with 3 to
6 branches arising from near base or from about half-way; ms with
8 to 14 branches arid a small root. Metathoracic fan with 7 to 12'
narrow!, lanceolate leaflets, the points fine and drawn out. Pleural
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FIGURE 58

A. asiaticus details of larva: (a) clypeal hairs; (b) shoulder hairs;
(c) undeveloped fan abd. seg. II; (d) part of fan on abd. seg. IV;
(e) frontal hairs (figures after Gater).

hairs: Prothoracic vfith 3 long simple, 1 short simpte or bifid; meso
thoracic with 2 long simple, 1 short simple or with 2 or 3 branches,
I minute silmple; n|etathoracic with 2 long simpte, 1 short simple
or with 2 or 3 branches, 1 minute simple.
Abdominal ifan: I Undeveloped, very small, may be a simpte hair;
II (fig. 58, c) with J'to 7long, filamentous branches, some of which
may show Signs-df latteriing; III to VII (fig. 58, d) fully developed,
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:he filament long, sharply pointed with abroad base, pigmentation
ight and even.

Notes. The terminal antennal hair is simpte; subantermal hair
2mt>le Frontals (fig. 58, e): inner hair long, simple; middle much
Stcr placed Close to inner, simpte or forked; outer longer thanS placed far away, with 3to 5branches. Lateral hairs long, on
Segments I to VI; on I to III with many branches, on IV and V
usually simpte, on VI usually with a few branches.
Bionomics. Larvae found in holes in living or split bamboos in
fungle Often found in accumulations of water in the internodes, the
only exit being through holes made by boring insects.
Identification. The following table gives the chief points of
aSction between the species having outstanding femoral tufts
(after Christophers):

1. Tuft of black scales only, with a
white area of flattened scates proxi
mal to black wellingtonianus
Tuft formed of white and black
scales, white scales distal to black 2

2. Palpi of female unhanded, or with
some pale scales only at joints 3—4;
mesonotum with hairs only except
anteriorly; scaling at base of af
forming moderate aggregation of
moderately broad scates; no fringe
spot at 3;" abd. seg. VIII with con
spicuous yellow scales. Larva with
antennal hair branched and sub
antennal hair simple; integument
not shagreened ventrally asiaticus
Palpi of female with three pale
bands; mesonotum with numerous

••< scates over whole median area;
% scaling at fork af very dense and
i\ scales very broad; a fringe spot at 3;
§ abd. seg. VIII not yellow. Larva
i with simple antennal hair and
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branched subantennal hair; integu
ment shagrcened ventrally .......«>

No subcostal pale spot; dorsal ante- fl ^. (t form).
rior pleurals hairs simple

Distribution. Malaya (Kuala Lumpur)
R^atiok to Malakia. No evidence Small number, were offered
£man blood by Green, but refused to feed.

(c) Series Myzorhynchus

Edwards, 1932. Gen. Insect.

Myzorhynchus Blanchard, 1902. C. R. Soc. Biol.; 54 :793. type:
A. sinensis Wied.

Type-species: A hyrcanus var. sinensis;Wie<L Anophdes.
yfhe characters for the sc"es^Sr^Syia in havingThe series differs from series ^^^^^^Ath afused

(1) the harpago^^^^S^ onihe prothorax

S£U ^^prono^2» — marked

Australian Region: .

*. ^w^Jm Theobal^ ^ ^—u™d
A. ««**«.! Swellengrebel ^ ^^Re£
4. &«««* Gater • Wgr. strickland
4. &4ncro/fc Giles indiensis TheobaldX. W«n#- v»r. barbiventris A^ensis^
A. tZostris Van der Wulp A. tort Baisas and Hu .
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A. montanus Stanton and A. separatus Leicester
Hacker A. similissimus Strickland

A. nigerrimus Giles and Chowdhury
A. peditaeniatus Leicester A. sinensis Wiedemann
A. pseudobarbirostris Ludlow A. umbrosus Theobald
A. pseudosinensis Baisas A. vanus Walker
A. roperi Reid A. venhuisi Bonne-Wepster
A. samarensis Rozeboom

In the key those characters are pointed out which keep the species
in groups together:

1. Palpi entirely dark in $ 2
Palpi with some pate scales in $ 4

2. A scale tuft on venter VII of $ 3
Without such a tuft umbrosus and allied forms

3. Femora, tibiae and t 1 speckled bancrofti „ „ „
Femora, tibiae and t\ not speckled barbirostris ,', „ ,,

4. Pale scales on palpi forming broad
bands, last hind tarsal seg. not
completely white; no scale tuft
on clypeus or venter VII 5
Pale scales On palpi forming nar
row bands or only a few pale
scates present 6

5. Leaflets of phallosome very large,
serrated separatus
Leaflets of phallosome absent .. hunteri

6. Only very few pale scales if any on
palpi; to of hind legs completely
white; no scale tuft on clypeus 7
The, pale scales on palpi forming
narrow bands, a scale-tuft on VII
ventrally and on clypeus of $
towards base hyrcanus and allied, forms

7. Pate bands on hind tarsi broad, albotaeniatus
Pale bands on hind tarsi narrow montanus
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Anopbeles ^bOtaenitus Theobald 1903

12£%£!^ type: British Museum-
AniiTT niuu, -ff«H* wttb usual scaling; frontal tuft golden.p^^i^Sorter than proboscis, black, somewhat shaggy on
bfsa tetments, often with pale brown scales at joints o 3-4
and ^fproboscis black fig, 59, c), shaggy basally labella
bl^kShWn; clypeus without scales; *of antenna with smallb^wSi scaled first flagellar segment with a. «nj«W
bunch of dark scales on inner side; on segments 2-fo some
dark scales present.

Thorax Median area dark gray, fossae more pale brown "and lateral
area very dark; usual longitudinal dark lines present. Afew scales
on Lterior margin. Scutellum gray at base, brown at apical margin
^pace S?ween biack. Pleura gray with dark *»W**»™*n_
bunch ofclosely set long, dark scates; propleuron with 5-6 hairs
orealars 5-6; 2-3 spiracular hairs; upper sternopleurals2-5
tewersternopl^rals 4-5. Halteres with pale brown base and dark
kno? WW? Dark scaled; many scattered -pale brown scates and
scarce S areas: costa and subcosta black, subcostal pale area
presentbut not involving vein 1, also preapical pale area, both
Splatter invoivmg vein 1and 2.1;, sector pate areaon vein I
represented by mixed pale and dark scales; asmall pa> area on 22slbbSr, vk 6with large subapical pate area; other veinswith
SgTSei of mixed pale^and dark scates and dark spots a. in
fiR 59 rail more or less variable; fringe.dark with pale spot at 3
ami at apical pale area, tenith of wing: over 5mm Legs: CoxaewrU,
goldenfeirs only, trochanters also with some yellow scates. 1< ront
Ind milSemor/dark, hind f*nur (fig. 59, b) with minute pale area
Tapex'- hind tibia pale at base and apex, the latter quite distinct
mid^bVwlth minute basal and apical pale band or spot tarsi of
tont te£ with Harrow pale bands at 1-2 and 2-3 mid-tars, un-
Sedfhind tarsi: tl with -narrow; pale ^f^^^t2 with narrow basal and broader white apical band; <3 and ^largely
pale, the basa».*nd apical bands separated by a dark band, •*
entirely white.

Abdomen, Brownish black with paler areas; hairs brown.; no
scales, i
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FIGURE 59

A. albotaeniatus details of adult: (a) wing; (b) hind leg; (c) $ head;
(d) <J palp; (c) <J terminalia; (f) harpago of one side and phallosome;
(g) processes of ninth tergite (partly after Swellengrebel and Roden
waldt).

male. Palpi (fig. 59, d) club-shaped, blackish brown, with pale
brown joints between 2—3, 3—4, and a pale brown spot on 5.
Antennae plumose. Wing more extensively pate, but otherwise
similar to $.
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Terminalia (fig. 59, e, f, g). As in hyrcanus forms but only one spine
on ventral lobe o| harpago, this spine somewhat longer than club.
Leaflets half as; |abg..••as phallosome, serrate. Scates on coxites.

Larva. Head (fig. 60,. a)« Antenna stout; ^antennal shaft-hair
heavily feathered,, about 24J branches, inserted just before basal
third, reaching end of shaft iethe hairs of the shaft-hafr almost at
right angles to the stem, ic simpte, not frayed, rather thick, nearly
as far apart as ic i|rom oc on sajne side. Oc nearly as long as ic, with •
2—3 branches arising son^e distance from base, each branch splits
into 6—12 branches. In some specimens the branching is not so
heavy, or there ate a few isolated branches arising from main branch
near base; pc very.small, with 3 branches; pc wellbehind and slightly
internal to oc. Suturals with 6-^7 branches, much longer than pc;
transsuturals'with about 6—7 branches, longer than suturals, well
in front of them.

Thorax. Shoulder hairs slightly pigmented; ms with small root
and feathered (about 9 branches); is much smaller, simpte or
with 2—3 (even 6—7) branches arising from base or from half
its height; os small, about the same length as is, simple. Fan
on thorax small with 13—26 leaflets. Pleural hairs as given for
series but on prothorax the short hair is very short with 3 or 4
fine branches.

Abdominal segments I and II have small fans with 12—14leaflets,
on segments lII-r*VH complete fans, similar to those in hyrcanus
forms and in barbirostris; filament poorly developed.

Bionomics. The larvae, have been found in small partly shaded
pools witb little:' vegetation (but often with decaying leaves) in
virginal forest; 'jjlso. in slowly running water.

• i "•.•'''

IdentifijcationJ A distinct species of the Myzorhynchus series,
easily recognised b)f the entirely black, somewhat shaggy palpi
together witb the white 5th hind tarsal joint. From its near re
lative montanus it differs mainly in having the banding of the hind
legs mucjh broader.

"\ i
Distribution. Malaya, Sumatra, Nias, Riouw, Borneo, Java.

Relation to Disease. No records.
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A. albotasnialus details of larva: (a) head and thorax showing hairs;
(by abd.' seg. I aid II with fans; (c) shoulder hairs more enlarged;
(d) leaflet of complete fan (partly after Swellengrebel and Roden
waldt).

Anopheles xrjtontanus Stanton and Hacker 1917

Stanton arjd Hacker,, 1917, Bull. ent. Res,; 7 : 273 (Anopheles albo
taeniatus var. montanus) type-l<Jc. : Ulu Gombak, Selangor, 600 feet,
Malaya, type: $ in British Museum. A. peMtaeniatus of Walch,
1930, See Stoker, 1931.

Adult, bemale.- Rather similar to A. albotaeniatus, except that
the white bands oni joints 2—3, and 3—4 on the hind tegs (fig. 61, a, b)
are narrovf; wing..(fig. 61, c) with the subbasal dark spot on vein 5
very conspicuous,

male. The pate £pots-on ..the .wing are much larger than in the
female.
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FIGURE 61

A montanus details of adult and larva: hind leg (a) of montanus,
(b) of albotaeniatus; (c) wing; (d) <J terminalia; (e| processes of
9th tergite- (i) head and thorax of larva showing hairs; (a) and
(b) after Stanton and Hacker; (d)-(f) after Stoker, (n) modified.

Terminalia (fig. 61, d, e). Inner lobe of harpago with 2 spines, one
somewhat longer than club of outer lobe, the other one half as long;
4leaflets on each side of apex of pbaUos'on|̂ ^g~g!?^;,;^Ji;.^^r

ViWtO; •::<
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1arva (fie 61 /). te very close,tqgether, long, simpte; oc about'length of £ branched (6?-8) from halfits height; ^ small, widely
separated with Z-4 branches at tip. The sutural and transsutural

htoSde^^

7-9 fine brancbes,bru^«^simple (occasionally .f^*^l*o*aXAyr toad; lvery^hort
simpte. Metathoracic: 2long, simple; 1short with ^J^Tf1very short, simple. Rudimentary fans on thorax and;^J- *
and II; complete fans on abdominal segments HI-VI, the fans on
segment VII smaller, leaflets as in A. sinensis (see fig. bl, ;).
Bionomics. The larvae were found in secundaryteopical forest
in clear water with dead leaves and small branches, little or no^gSorl, heavily shaded. In the same breeding places were found:
A. leucosphyrus, also A. aitkemand A. umbrosus.

Distribution. Ulu Gombak, Selangor, Malaya ;West-Borneo, Banka.

Relation to Disease. No records.

Anopheles umbrosus Theobald 1903

Theobald, 1903. Mon. Cul.; 3 : S7. type-loc: Pekan, Pahang Fed.
Malay States, type: $in British Museum, synonym:, novumbrosus
Strickland, 1916, syn. by Colless (1948).

Adult, female. Head: scates dark except on vertex which is
narrow and carries mainly pale, bristles and scales; occiput with a
patch of white scates medianly. Antenna: there are some dark scales
on t and U\. the latter forming a small tuft. Proboscis dark shaggy
at base only, slifartiy shorter than front femur. Palpi entirely dark,
shaggy,, reaching as far as base of labella. Clypeus blackish brown,
without scales, j •

Thoraxl Median area of mesonotum with a broad ashy, or blue gray
band hi certaiii lights, lateral areas very dark. On anterior margin
the lateral sea es are dark; medianly they are pale, very sparse;
apn with dark! brown scales; propleural hairs 3-4, there may be
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FIGURE

A.' umbrosus details of adult and
larva: (a) wing (after Colless); (b) front
and (c) hind tarsi; (d) phallosome with
leaflets; (c) uppcr-mcsepiincral hairs
(sp-spiraclo; nis-inesepimenin); (i)
stigmal club uf larva (1), c and <•
after Keid).
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I or 6. Scutellum greyish. Pleura dark with pater grey areas no
^s present;' sternopleural hairs: upper 2-4. ^J^^,
culafs 4-7- prealars 7-1,1; upper mesepimerals 1-6, dark and
SoS ^uailfplied in one row; there are no scales associatedS^rl^ir*). Halteres yellow brown, with ablack knob
Sryu^rmi scates: Wings (fig. 62, a), No scattered pale scates
on costa subcosta and vein 1. all densely clothed with black scales
ScSor agnail subcostal pale spot on costa which may be absent,
nowever apale tip on vein 1, involving 2.1; often a ew pale) scates
reorienting the sector pale area also on vein 1. Remigium all dark,
humeS cross-vein with asmall tuft of dark scales. Subcosta some-
Safew pale scales at apex. Fringe pale at termination of
veTnl^nd between 2.2 and 3. Vein 2dark with 2areas of mixed
mte and dark scates. The pale mark towards the base of 2.2 often
somewhat obscure, but may be distinct. Vein 3pale or with asmall
dark basal spot; vein 4 dark on basal third, mixed on next third,
oate up?Sbl^ation which is dark; 4.1 pale, 4.2 pale with dark tip.
Vem IdLi on basal third br more, next part pale except dark tip;
5.1 mixed from bifurcation to a small dark spot at cross-vein, the
remainder pale with dark apex,Vein 6with a f^^nvthe
middle and at tip. Length of wing: 3Smm Legs (see fig. 62 6.
Dark above, paler beneath, tarsal pale bands narrow on mid-tars
the bands are narrower than on front tarsi, all tarsal banding apical
(on t 1—4), except on hind legs where they occasionally spread a
little on to the base of the next tarsal seg., especially so at joints 3-4.
Tibio-tarsal joints often with a small pale spot.

Abdomen entirely dark without scales.

male. In general similar to female.

Terminalia. Parabasal spines 2, often cither the inner or the outer
duplicated. Club cm dotsal;lobc of harpago narrow, ventral lobe with
minute hairs, a laiige spihtandamuch smaller erne; in «'«? jpcamens
a third minute S,»ne present. Phallosome, less tban halfthe coxite in
lenKth, with 8 pairs of extremely long and. slender leaflets (fig. 62,/*),
the longest longer than .the phallosome- Processes of the ninth
tergite short, thin, about half as long as ^distance between them.
Iarva (fig 63 a^f). Antenna with abranched hair (13—24) about
i/, from base, thk branches reaching beyond end of shaft; ic close
together split intb2^S branches at distal half; oc many branched
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A. umbrosus details of larva: (a)
clypeal hairs; (b) shoulder hairs; (c)
abd. fan III; (d) abd. fan IV; (e) abd.
fan V (after Gater); (f) leaflet of e);
(e) fan of abd. VI; (a, c,d, e,g) after
Gater; (b) and (f) after Colless.

ID—22); pc short, simple or with 2—7 br.; sutural hair 3—7 br.;
fcanssuturals 5-9; ts with 2-3 br. at tip; ms with 7-9; no thoracic
fans; abdominal fans only fully developed on seg. IV and V, but
they may be weak and not pigmented, and difficult to see. Ventral
iabre piece of antenna obliquely truncate and very slightly frayed
at tip. Anterior fan-shaped plate of spiracular apparatus produced
lito a"stigmal club" (fig. 62, /) tapering to a fine point, not dubbedinto a suguuu uuu v^s- v~»'/ -"•? ° * .; 1Qcnv
k in bancrofti (rather a stigmal filament — see Reid 19&U).
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Bionomics. The breeding places of umbrosus are found in the dense
swampy jungle of the coastal plains, where the water is brown and
peaty; they are seldom.;iouhd outside the jungle and then only under
heavy shade. The larvae have been found % small numbers in in
numerable pools, Also in overgrown ditches in rubber plantations
(Swellehgrebel). It seenis likely that they should also be looked for
in pockets along the edges oi small deep, slow-moving water courses.
A, umbrosus is aiso';b^^®Ionitliy found in the foothills. The adult
can be found out of. dbbtsres&g. on the vegetation near its breeding
places in the jungle,yjh jungle A. umbrosus will feed at any time
of day. It enters houses and bites freely from dusk to dawn. It is
not confined to the jungle or its immediate vicinity, and will enter
houses half a mile or more from the jungle edge, and will attack
boldly, even under an electric light. (Hodgkin 1950)_.

Identification. This very: dark Myzorhynchus has the palpi
entirely black,as barUrostris, but only moderately shaggy. There
are no'scales on clypeus or on ventral side of abdomen. There are
a number of fhubrq$itsr$k£ aiH>pbelIiies<which arc; yery difficult to
distinguish froni one;ja#5c$her and ivom'umbrosus. From its closest
relative letifer it is distinguished by (1) the presence of propleural
setae and (2) pale bands on the front tarsi, together with (3) apical
pale bands on the Kind tarsi. They agree in the following characters:
unhanded palpi, absence of scattered white scates on the costa,
absence of numerous scattered black scales on the basal portion
on vein 6, absence of scale-tufts on sternite VII in the adult and
absence of fabs in the larva. Gater (1935) suggested that much
confusion exkted in the'naming of th^ group. Colless (1948) in
Borneo found' mibrosUs-Hike specimens which differed enough foi
him to keep them apart, although he did not name them. Reid (1950)
gave an account of the species belonging to this group and mainlv
occurring in the Malayan jpart of the Oriental region. Reid defines
the «k&ras«sl group as: those species in the series Myzorhynchtu
entirely withcluto^;w|th only a f^w, developed fans on the abdomer
of thel larva, £hat is: the branches of these hairs arc not flattenec

. into leaflets, but ate fijamentous like those of the other larval hairs
Together with other important structural characters in adult anc
larva/ A. brevipalpis also, lacks the fans in thc'larva and for thi:
reason Reid suggests that: it belongs with the umbrosus group in th<
series Myzorhynchus and not in the series Anopheles. The principa
characters usid for |he diagnosis of the members of this group ar
to be* found in Reid's Key which is printed here. The Philipphv
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species samarensis is included. It does not include A. hunteri and A.
similissimus because they are insufficiently known; the larvae of both
these species also lack abdominal fans. Reid considers A. brevipalpis as
a species belonging to this group. See under Series Anopheles, p. 84.

Adults

1. Wings unspotted; whole insect quite unornamented,
culicine-like. Palpi thin and shorter than proboscis brevipalpis
Not so 2

2. Palpi with obvious pate bands, especially at the tips.
Wings brightly marked; somewhat resembles
hyrcanus forms :•• separatus
Palpi entirely dark. Wings sombre with few pate
markings 3

3. With propleural set ae 4
Without propleural setae .. . 6

4. Proboscis and palpi of female short, about three-
quarters as long as thefront femur. Front tarsi with
first and second pale bands three to four times as
long as wide, extending a little below the joints.
Cross-vein 3—4 level with subcostal pate spot on
costa. Leaflets of phallosome serrate brevirostris
Proboscis and palpi as long as front femur. Pale
bands on front tarsi, if present, small, not longer
than wide, not extending below the joints. Cross
vein 3—4 usually posterior to subcostal pale spot.
Leaflets of phallosome not serrate 5

5. Front and hind tarsi with pate bands, those of the
hind tarsi from one to three times as long as wide.
Basal dark mark on vein 5 extending half way or
more to the fork. Subalar (= upper mesepimeral)
setae 1—6, without associated scales . umbrosus
Tarsi entirely without pale bands, or with minute
ones rarely as long as wide. Basal dark mark on
vein 5 not extending half way to the fork. Subalar
(= upper mesepimeral) setae 9—19, nearly always
with one or two associated scales baezai
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Tarsi rw$h,ver|'harrow but distinct pate bands;
basal^da»ric^ajrk on vein 5 not extending half way
to" thV fcfflc. WpP^f mesepimeral setae 5—12; the
setae may be mixed with one or two scales .... samarensis

Wing with three apical fringe-spots, and pale scales
on the extreme base of 5, the base of 1 and the
remigtunii and usually on the extreme base of the
costa. Median arid lateral areas of the mesonotum
with a mottled grey pattern. Upper sternopleural
setae 7—17; coxae with scales. Base of hind tibia
with a piale band one and a half to three times as
long as ^yide. Leaflets of phallosome curved, strap-
shaped, about fifteen times as long as wide ....
With only two apical fringe-spots and no pale
scales cin the base of 5.1, remigium or costa.
Median area of mesonotum uniform ashy grey,
lateral areas daik. Upper sternopleural setae 3—6;
coxae without scales. Base of hind tibia without
pate baind. Leainets of phallosome blade-shaped,
about eight times as long as wide ktifer

roperi

Larvae

1. Fans with developed leaflets on at least two seg
ments, IV and V. ;-
Fans undeveloped. No leaflets on any segments .

2. With a stigmal club. Posterior clypeal hairs small,
not Teaching bases of inner. Ventral sabre piece of
antenna obliquely truncate, not spinous apically.
No stigmal club. Posterior clypeal hairs large,
reaching to or beyond bases of inner. Ventral sabre
piece of antenlna spinous apically

! .......

3. Outer clypeal hairs single or at most 5 branched
Outer! clypeal ihairs with more branches .

2

3

umbrosus

brevirostris

samarensis

4

Terminal antinnal hair with one or two of the
branches rathjer stout and hooked1 • 5
Not sp, all branches filamentous ..... 7
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i Posterior clypeal hairs large, with 1-9 branches
reaching to or beyond bases of inner. Inner oftendividing" towards the tiplnto 2or 3more or less ^
equal branches, outer with 7—13 ,...;....... ••• f r
Posterior clypeals smaller, not reaching bases of
inner- 2-4 branches. Inner simple, occasionally
with a few fine branches at the tip; outer 4-7 br. b

6. Lateral hair on III with 13-20 branches, hair O
on III 3—4 br

letifer

lateral hair on iii.M-M; hair 0 on III, 5-6br. roPeri
7. Tips of inner clypeals frayed into small fine branches.

Antennal hair 13-21, lateral on IV, 7-10_br baezai
Inner clypeals simple antennal hair bushy, 25-36,
lateral on IV, 3—4 br • r

Distribution Malay Peninsula, Sumatra, Borneo ? Indo China.
oSrrecords probably refer to other members of the umbrosus
group.

Delation to Disease. Many references of umbrosus found na-Sauy Wected may have been due to inaccurate identification of
specimens at hand (Gater 1935). Its preference for human blood

' rwSchWM) may render this species a dangerous carrier Walch
and SocsUo,(1929) found 5 per cent, gut infections in Banka;

' SwtllcnSebel Mid Schuffner in Belawan 3.6 per cent (in Overbeek
bwciiengreDci oi /1931V in West Borneo 0.4 per cent;

Itesfl °(iTov9S;ekt0and sS, 1937) in West Borneo 15^2 per
»• rent In Malaya it has been recorded as an important vector, though
• Barber (lSuTfound the susceptibility of this species to malariaIfnf cioi ulder experimental conditions relatively low Bui some

or ail 0? these records may refer to one of the closely related forms
'• of umbrosus.

Anopheles baezai Gater 1933
1 r^ter 1933 Bull Raffles Museum;. No. 8, p. 162. type-loc: Pulau

! variation" Swellengrebel and Sw.-de Graaf 1919. syn. by Reid 1950,
; Trans. R. entom. Soc. 101 : 290.
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This species comes very near to Anopheles umbrosus. The description
is after Gater (1934, 1935), details of Reid's description added.

Adult, female. Head. Antennae with scales on t and fs 1;
palpi and proboscis (fig. 64, b)' shaggy, unornamented. No scale-tuft
on clypeus. Scattered, very narrow curved pale scates on mesonotum.
Apn with the usual scale-tuft, Propleural setae 1—3; no scales on
pleura. Reid mentions,one scale, amongst the upper sternopleural
setae occasionally, and 1—'f associated with the subalar hair
(fig, 64,/).Wing (fig. €4«): Costa dark. Subcostal pale area usually
absent; on subcosta and vein 1 accessory sector pale area present;
tip of vein 1 pale; stem of vein 2 pale with dark scales, and a
dark spot at bifurcation;\%A dark with subapical pale area; 2.2
with subbasal pale spot, vein 3 mainly pale with scattered dark
scates and dark base and apex; vein 4 with stem" largely dark,
remaining part until dark bifurcation with scattered pale and dark
scates; 4.1 pal© and 4.2 pate except darts apex; vein 5 mostly pate
with dark spot!at base and apex, 5.1 pale with 3 dark spots, two
in description by Reid; vein 6 with median and apical dark spots;
fringe pale at apex of wing from tip of vein 1, to beyond vein 3,
exceptJor darjt fringe ;at tip of 2.1, which goes as far as 2.2. Legs.
Mid-coxa usuajlly witti% few scates; femora slightly paler below,
some specimens with1'laftit bale banding on hind tarsi, legs otherwise
entirely dark, though1 according to Reid exceptional specimens
with fairly well marked tarsal pale bands may be .encountered;
extreme tip of hind tibia usually slightly pale.

Abdompn. Without ahjr |cates.

male,.; There jis usua^^Subcostal pate area; np terminal dark
spots pn 5 and 6; tne dark palpi have numerous setae.

Terminalia. As in fig. 64, e.

Larv^ (fig. 65). ic close together, tips finely branched; oc as long
as ic; branched more or less dichotomously, with 11 to 17 branches;
pc slightly interior..to. oc, short, simple sometimes bifid on one side;
suturals longer than '^ with 3 to 6 branches; transsuturals as
long a^ suturals and anteripr to them with 2—5 branches. Antenna
hair en dorso^mteVnal5surface, inserted just over one-third th<
length of shaft frorn base;1reaching end of shaft or just beyond
with Sl3—21 branches.
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a. baezai details of adult: (a) wing; (b) °. proboscisand
palp; (c) hind leg ;(d) $ palp; (e) <J terminalia; (f) scales
on mesepimeron associated with setae; (a, b, c and d)
after Gater, (f) after Reid.

Thorux. Shoulder hairs: is shorter than os, dividing into 2—5 distal
branches, ms with 5-10 branches and.a small root. Metathoracic
fan undeveloped with 5—8 filamentous branches. Pleural hairs,
prothoracic 3 long hairs simpte, one may be sometimes forked,
1 verv short" with 2—5 branches; mesothoracic hairs all simple
2 long ones, 1 short and 1 minute; metathoracic 2 long ones and
1 minute one simple, 1 short one with 2—4 branches.
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Abdomen. Fans undeveloped on any segment, the leaflets re
presented1 by filamentous branches; on segment I small with 10 to
20 branches; on II small with 3—13 branches; III—V larger with
10 to 16 blanches; VI-^VII smaller with 8—10 branches.

Notes. One sabre-shaped piece on antenna is shorter than the;
other, with the tip notched; Hair no, 1 oh mesothorax fairly short
(fig. 63, e) with 14—21 brabcheK Lateral hair c% segment IV stout,
with 7-^10 branches (fig. 63, '*)*'

Bionomics. Stagnant pools and stamps under shade along the
coast; as a brackish water breeder it easily finds favourable con-
ditions along the extended coastline of the Malayan Archipelago;
sometimes it breeds in water with a very high salt content. The
adults can often be found during the day resting on "nipah" palm
fronds. It feeds readily on domestic animals as well as on man.

Identification. It is prbbably frequently mistaken for A. um
brosus, from which, it cati readily bedistinguished in the larval stage
by the branching pf the iateralibalr on the fourth abdominal segment.
In the adult the apical pale bands on the tarsi of the hind legs are
either absent or duite minute as are also the pale flecks at the joints
of front and mid^tarsi, which maybe entirely absent The occasional
scales on the mjescpimcron and the more numerous upper mese
pimeral (subalar) setae form a good character for distinguishing this
species from umbrosus.

Distribution. Malaya; Sumatra; Riou, Borneo, Pulu Laut Ce
lebes, J^va, ? Bali, Philippine Islands, Indo-China. Some of these
records doubtful, on account of its close resemblance to umbrosus.

Relation to Disease. On* epidemiological grounds this species
should be regarded with suspicion.

Anopfc^les letifer Gater 1944
Gater, 1944; ro! Sandosham, A. A., Malaria in Malaya; Singapore.
TYPE-Lbc: Malay Peninsula, type: lost. Neo-type $ in British
Museuik. -Synonym; Sp. A. near umbrosus Colless, 1948; umbrosus
of Gater, 1934 |and4935, also'Puri 18&1, Stanton 1915, and, inpart.
Swelleijigrebel and Rodenwaldt 193&'; and Christophers 1933.
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FIGURE 65

A. baezai details of larva: (a) clypeal hairs; (b) tophair of antenna;
(c) ventral sabre piece of antenna; (d) shoulder hairs; (e) hair no. 1
on mesothorax; (f) metathoracic fan hair; (g) fan-hair abd. seg. IV;
(h) lateral hair no. 6, seg. IV; figures after Gater, except (c) which is
after Reid.

This species which for a long time has been confused with umbrosus
and baezai, differs as follows (Reid, 1950, b).

Head. -The female palpi and proboscis are only shaggy at base,
unornamented.

Thorax. Very rarely one propleural seta present; the figures for
the pleural setae are: upper sternopleurals 3—6; lower 2—5; spi-,
racular 3—7; prealar 7—10; subalar (= upper mesepimerals) 7—10,
not differing very much from those in umbrosus, except the upper'

ypOp?^'!'^'?.'; :;• •••;•• •-•



mesepimerals (1-8 in umbrosus). No scales on the pleura. Tarsal
btSSent on front and mid-legs, on hind tegs very narrow and
oSfbtat1WngV(fig. 66- «):;Not so dark as mu^rosus, palen^Ser^velopl Subcostal pale ^'^^P^
nn costa- vein 1 always with a sector pale area there may even
oe Sme'paTscales on" the middte <iark ^f^£*J££
occasionally involving Vein 1. Basal dark mark on vein 5less exten
si^ Venv6dually without scattered dark scates above the upper
dark mark.

male. No differences in the terminalia from baezai.

Larva (fie 66 &-g). Verysimilar to that of baezai but: ic^usuallySimpte of4- 0branches/Ventral sabre piece of antenna tapering
to a simple point; terminal antennal hair with one or two stout
SSJ SorTabd. IV with 2^6 br. The small chitinised plate
of this lirouu though in some it is stronger than in others l ro
tloraSclSVlSfers..&»** of umbrosus and baezai by having
the branches on the stem of the hair short and inconspicuous
(fig. 66, g).

Identification, The less shaggy palpi,.the.absence»°*P"1^.
setae, the unhanded front tarsi and restricted*^™̂ ^
distinguish ktihr from umbrosus and baezai. The larva has tne%^j£^2W^ most of the other spec^U has
the hooked terminalantennal hair in common ^* *«J*"£* androperi; for differences with these two species consult the key.
Distribution. Malay Peninsula, Sumatra, Borneo.

Biokohics. After Hodgk* (1950). Atetif^ris abundant on the flat
coastal olain where the larvae are found m the many pools anasSnaM WcSural drains of the Malay settlements and plant-
ationttItSi preference** the dark brown water of peaty tend
thaTvJi formerly covered with jungle swamp, but it is found in
mSvtkcesXng the coast, where there is vegetation, in or over-
SShfwfier2 A. mer is intolerant of salt water; rtwas never
Sa^herVlL wks contamination with more than 3per cenL
cTSaJater Xspite its presence in fresh water pools only a fewylrXS' fodgkin 19% A. letifer does not breed in the virgin
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FIGURE 66
A letifer details of adult and larva: (a) wing (after
Colless(b) clypeal hairs; (c) shoulder hairs ;(d) fan-hair
abd seg IV (e) lateral hair no. 6 abd. seg. IV; (f) shortjSrafha^ol/prothorax; (g) hair no. 4on Prothorax;
(b—e) after Gator (1935, umbrosus); (f, K) after lteia.

swampy jungle of the coastal plain and in this respect it resembles
separals, while contrasting strongly with umbrosus. The adult
enters houses and bites freely from dusk to dawn.
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Relation t*MtfSfc .; g'0*^a"W«mit. vector of inalaxia
Hodskin 49S^ It B prtMbly the rhost imijottant vector of the
SSSSi^ bemSe its^^^^^association with man, whilst umbrosus is confined to the vicinity
of iungle. It is interesting to note that mseveral malaria surveys
where letifer was also the vector, the predominant parasite was
Plasmodium malariae (Field in Hodgkin I9o0).

Anopheles roperi Reid 1950

Reid, 1950. Trans. Royal entom. Soc. London; 101 : 298. type-loc:
Kuala Rubu Bahru, Selangor, Malay Peninsula, type: Holotype ?
and allotype <J with their larval and pupal skins in British Museum.
synonym: A. umbrosus, largest var. of Roper 1914; species B. near
umbrosus, Cblless: 1^48; .svfci. by Reid 1950.
We take thi following fron* Reid's description:
Avery large species which^nas; been confused with letifer, because
of the closefesembliince of feil^vae and the superficial resemblance
of the aduli which, like letifer, lack propleural setae. Differs from
letifer as follows:

Adult, female. Head. Palpi and proboscis shaggy as in um
brosus. Proboscis slightly longer than front femur.

Thorax. Lacks the grey ashy ^and on the rnesonotum, which
characterises umbrosus, baezai and letifer; instead there is a mottled
pattern of light and dark patches occupying the lateral as well as
the median area of the mesonotum. Setae: propleurals 0; upper
sternopteurals 7—17, lower sternopleurals 3—7; spiraculars 6-10;
prealars, 13-^16, subalars 8-11 (sometimes with one or two
associated scales at the anterior<end of the row of setae, not antero-
ventral asUn baezai): Legsi More extensively pale beneath. Coxae
and trochanters with scates; usually pale. Front tarsi with minute
apical pale bands br flecks, best developed on t 1 and 2 on 1 the
band may ibe as long as wide, sometimes extending slightlyjm to
the lower side of the joint. Mid-tarsi with similar minute pale bands
Hind tarsiwith small pale bands about as long as wide, on t2 and 3
they may fee twice*staig as wide, and on *;3 they may extend to
both sidesiof the jpint, occasionally nbj# on the lower side; inter
mediate hi this refepect ibeiween tm^s znMetijer. Base of hind
tibia.withia pale And one and ahalf to three times as long as wide;
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FIGURE 67

A. roperi details of adult and
larva: (a) wing (after Colless);
(b) base of hind tibia; (c) har
pago; (d) parabasal spines; (e)
tip of phallosome with leaflets;
(f,fj) form of phallosome leaflets
in a Sumatra specimen origin
ally identified as umbrosus; (h)
terminal antennal hair (after
Reid, except f and f^.

no such pale band in umbrosus, baezai or letifer, though the femoro-
tibial joint may appear pate when open. Wing (fig. 67, a): Length
3.9—4.9 mm. A more speckled and brightly marked wing than in
letifer, with broader scates about 4 times as long as broad, those of
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letifer about 5 times. Anterior edge of costa between humeral cross-
vein and extreme base always with at least a trace of pale^seates,
tending to form two marks, one at extreme base and the other at
the humeral cross-vein. Subcostal pale spplalways present on costa,
involving tip of subcosta, and usually vein 1. Remigium with some
pale scales, vein 1with some scattered pale scales in the basal third;
sector pale mark always present and involving subcosta, middle
dark mark with a few pate scales. Three apical fringe-spots always
present at terminations of veins 1 and 2.1 and from 2.2 till 6.
Vein 5 always with sojne pale scales at extreme base, proximal to
upper dark mark; distal to this mark there is a variable number
of Scattered dark scales, sometimes .forming an additional ,ill-
defined dark mark between the upper one and the fork and often
extending beyond the bifurcation on vein 5. Vein 6 with scattered
dark scates above the upper dark mark.

male, the pale! area on the extreme base of the costa is better
developed than ih the female. Abdominal segment VIII may bear
a few very slender pale scales on the true ventral surface.

Terminalia (fig. 67, c-g). Leaflets of phallosome distinctive, 4or
5pairs, long (about half the length of the phallosome), narrow and
curved, not serrate. Aspecimen from Rantau Pandjang (Sumatra)
has the leaflets of the phallosome like roferi, but they are fringed
(fig 67 'f and fj. Phallosome about half as long as the coxite.
Ventral lobe of harpago with three spines;, club on the dorsal lobe
formed of 5 or more fused spines.

Larva. Very closely resembles letifer; it has the same hooked
terminal antennal hair (fig. 67, /*) and rather large hair 0 on II-
VII; prothoracic hair 4 is also similar.

Bionomics. This species seems to be commonest inflow,, rolling
jungle lountry, where the land is mostly from 100 to 300 feet above
sea level. The streams meander sluggishly through the jungle, and
there are frequient shallow side channels, into which they overflow
in wet weatherTWhen such a stream subsides shallow pools are left
in the "storm-water channels, and decaying leaves soon collect in
them, it is in these pools, that roped is principally found, though
it sometimes appears *n similar pools invaded drains^ rubber
estates! in this type of country. These temporary poojs in the storrn-
water bhanneh of jungle streams seem to be much favoured by the
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jungle-dwelling Anopheles. One such pool in jungle at Kuala Kubu,
Selangor, yielded live species: barbumbrosus var., leucosphyrus (type
form), montanus, roperi and umbrosus.Thert is a general resemblance
between the breeding places of the various species of the umbrosus
group, but each has its own preferred breeding places, and these
preferences result in a characteristic zonation. A. baezai is confined
to the brackish water zone; A. letifer and umbrosus follow on the
flat coastal plain, one in the open country and the other in virgin
jungle, while roperi appears in the foothills. A. separatus occurs
throughout much of this range, penetrating the fringe of the brackish
water zone at one end and entering the foothills at the other, where
there is also a certain intermingling of the two plains species. The
two rare species, albotaeniatus and montanus, which are related to
the umbrosus group, also breed principally in jungle; albotaeniatus
in the jungle of the plains and montanus in the jungle streams up
to about 1000 ft. A. roperi has been taken, biting in the day-time
(Colless, 1948).

Identification. Distinguished from the rest of the umbrosus group
by the combination of absence of propleural setae, presence of a
mottled pattern on the mesonotum, additional fringe-spot at 2.1,
pale scales on the extreme base of 5, the basal one-third of vein 1
and the remigium, and often the base of the costa, and a pale
band at the base of the hind tibia (fig. 67, b). Distinguished from
A. montanus and albotaeniatus by the lack of propleural setae and of
a white tip to the hind tegs, and the presence of the additional fringe
spot at 2.1. For larval distinctions see remarks under letifer.

Distribution. Malay Peninsula, Sumatra and Borneo.

Relation to Disease. As this species has, up till 1950, always
been confused with otiher closely related species, it has no records
to its name yet. As it feeds readily on man (Colless, 1948) it may
be looked upon with suspicion.

Anopheles brevirostris Reid 1950

Reid, 1950. Trans. Royal entom. Soc. London; 101 : 300. type-
loc: Bangi, Selangor, Malay IVniiisula. Tvric: Holotype ?, one
pa'ratype $, with larval and pupal skins, and one allotype 6*. in
British Museum. We take the following frorn^Rgidj^
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™„t FE^iLE Arare small sjMies which has been confused

:ront femur,.

tlwtno^times extending -^f ,omt. **** «*,>
brighter im ttatjrf •*«f^nSaIpale aLpresent

markl cro|-vein 3-4 level with subcostal pale area.
male One specimen without larval or pupal skin belongs evidently
to this speciSTit agrees in all particulars (size, wing markings

tarsal bands are,wider than in the females.

longer than dorsal clubbed process, and a small spme.
Larva Differs from umbrosus as follows: clypeal hairss(fig. 68, g) with
Larva. WH5*1l branches U simple or with two branches, large,
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A. brevirostris details of adult and larva: a)vring; (b) front tarsus,
(c) hind tarsus; (d) harpago; (e) Parabasal ^^o'dittt vfews of
some with one leaflet; (g) clypea1hairs h i t«o ^ei^\osome of
ventral sabre piece of antenna (after Reid); W*? °{Pha f fmLiean unidentified wabrosus-uto specimen from Sumatra, (ji) sin.gle
leaflet of (j) more enlarged.
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developed on more segments than in umbrosus. Those on I and II
with 4—6 narrowly lanceolate leaflets;, III with about 10 leaflets;
IV and Vbest developed", witbabout =14 leaflets, slightly pigmented
at ektreme base, but without, a differentiated filament VI and VII
small with about 6 branches^ filamentous or slightly flattened. No
stigmal club oil spiracular apparatus.

Bionomics.;- Very little so far is known of the breeding places.
One recorded breeding place was in a small stream at the edge of
jungle in the low foothills, another on the coastal plain. Nothing
is known about the adult habits.

Identification. Distinguished by the short palpi and proboscis,
only about three-quarters as long as the front femur, the broad pale
bands on the front tarsi and the small size. Larvae much like those
of umbrosuSi but without stigmal filament, and pc longer.

Note. An umbrosus*like specimen' from Sumatra has the tip of the
phallosome and leaflets as in fig. 68, / and jv

Distribution. Malay Peninsula.

Relation to Disease. No records.

Anopheles samarensis Rozeboom 1951

Rozeboom, 1951. Journ. Parasit.; 37 : 502. type-loc Osmena
Samar, Philippine Isl. types: Holotype female, with associated larva
and pupal skins; allotype mate with associated larval and pupa
skins and mounted terminalia. Holotype and allotype deposited u
U.S. National Museum, no. 61. III.

(After Rozeboom)
Adult, female.,, A fairly large; dark coloured anopheline.

Head,. Fronlal tuft white, vertex- with white scales centrally, dai
laterally. Paljri shaggy, entirely dark. Proboscis shaggy, dark; label
palei; proboscis and palpi about as long as the front femur.
• - V' '••" !
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FIGURE 69

A. samarensis details of adult and larva:
(a) wing; (b) harpago; (c) tip of phallosome;
(d—f) different views of lobes 9th. tergite;
(g) clypeal hairs; (h) other form of oc;
(i) shoulder hairs; (j) hair no. 1 of abd.
seg. IV; (k) hair no. 6 of abd. seg. IV;
(1) same of abd. seg. V (after Rozeboom).
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"horax. Prothoracic lobe with some dark scales at upper margin
md scattered.setae; posterior pranotum dark, bare. Scutal integu-
nent dark blown, centralportion'grcy-poUinose; anteriorpromontory
with some very narrow pale scales centrally and with lateral tufts
>f dark scajesj venture of remainder of scutum consisting of short,
aarrow, curved, golden setae. Scuietium pate brown, marginal setae
short, pale. JPropteuron with 2 setae. Upper mesepimeral setae
(subalar) numbering from 5 to 12, arranged in a single row, an •.
irregular double row, or a patch, with one or two associated scales
or these scales absent!. Wing (fig. 69, a) with costa and vein 1 mainly
dark, subcostal w^hite spotpresent but small, usually involving only
the costa but sometimes including a few white scates at apex of
subcosta; apical whjite spot small, involving costa and apices of
veins 1 and 2.1; sectoral white spot small, present only on vein 1,
and sometimes.reduced to a few white scates. Vein 2 with stem dark,
2.1 dark except at apex; 2.2 dari?, with a definite white spot or at
least a paler area at middle. Vein 3 white with a basal dark spot.
Vein 4with stem daifk basally, mixed white and dark scales centrally,
the remainder white except for a dark spot at the fork and at apex
of 4.2. Vein' 5 mostly white, with a dark spot it base vtchich does
not extend half way to the fork, but often with scattered dark
scates all the way to the fork;-5.1 with a small dark Spot about
one-fourth |he distance from the fork and another spot at apex
which mayiinvolve almost the apical half of 5.1; 5.2 (= 5) with
a dark spot at apex. Vein 6 white, with a dark spot at the middle
and another at, the apex; sometimes with a few dark scates at the
base. A pale fringe-spot present at apex of the wing, extending
between the tips of veins 2.2 and 3. Halter dark. Femora of fore
legs swollen at base, idark, somewhat paler below at base; mid- and
hind femoisa dark jp^twardly, paler on inner surfaces; tibiae dark,
but hind tibiae w|th|.an apical white spot: tarsi of all legs dark,
a very narrow apical white ring or spot present on segments 1, 2,
usually 3, and sometimes 4, somewhat more distinct on hind legs
than on fcoht and* mid-tegs.

Abdomen, i AH segments dark and entirely without scales; cerci
without sij&les. ,

male.. Coloration similar to tbat of ||e female. Palpi dark.

Terminalia. Sidejpiece'.'.{.=? coxite) cylindrical, clothed with setae
and d*rk?scales dutwardly, with two parabasal spines, one almost
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twice as long as the other. Clasper (= style) a little longer than
the sidepiecc (= coxite), with a short stout terminal spine. Dorsal
(outer) claspctte (= harpago)-lobc (fig. 69, b) with three filaments
fused to form a club; ventral (inner) claspette (== harp*ago)-Iobe
clothed with short setae, and with one long and one shorter seta
at apex, mesosome (— phallosome, fig. 69, c) strongly curved dorsal,
with 4 or 5 pairs of unserrated leaflets at apex, the upper leaflet
the largest and succeeding ones progressively smaller. Lobes of
ninth tergite about four times lenger than wide, digitiform, slightly
clubbed at apex, or short and strongly clubbed (fig. 69, d—/).

Larva. Head. Antenna cylindrical, inner and central surfaces with
short spines, which are more numerous in central portion of the
shaft; antennal hair before middle, with 6—12 lateral .branches,
extending beyond apex of shaft; terminal hair fine, 2—5 branches;
one of the sabres pointed, the other with the tip rounded and
frayed; ic (fig. 69, g) long, single, sometimes with a few lateral
spicules, especially near tip, inserted close together so that their
tubercles are usually contiguous; oc about as long as ic, usually
single, sometimes with one or two lateral spicules, occasionally split
into 2—5 branches (fig. 69, h); pc minute, single or double. Frontal
and subantennal hairs long, feathered. Inner occipitals (= suturals)
small, 2—5 branched, outer occipitals (= transsuturals) 1—4
branched.

Thorax. Anterior submedian hairs (fig. 69, i) with small, separated
tubercles, ts small, split into 2—4 branches, ms with a slender
shaft and about 8 lateral branches, hair 3 single, small. Metathoracic
hair 1 with 4 or 5 small, hair-like branches. Prothoracic pleural
groups with 3 long and one small single hairs; mesothoracic pleural
group with two long single hairs, one single hair about one-third
the length of the long hairs, <ind one minute hair, metathoracic
pleural group with two long single hairs, one short 2—3 branched,
and one minute hair.

Abdomen. Anterior tergal plates roughly elliptical, about one-third
as wide as the segments, that on segment VIII larger than the others.
Palmate hairs (= fans) completely absent: hair 1 (fig. 69, j) with
a slender shaft and about a dozen long lateral branches. Lateral
hair 6 with a main stem and 6—10 lateral branches on segment IV
(fig. 69, k), split at base into 2 or3 branches onsegment V (fig. 69, /),
and with 6—10 branches on segment VI. Pecten with a fairly regular
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alternation of one long and one short unserrated spine. Saddle hair
sinsflc*

Taxonomic discussion. A. samarensis most closely resembles
A. baezai; its validity can be established only through the demon
stration of constant differences between it and A. baezai. The adult
of A. samarensis differs from that of A. baezai by the presence of
more distinct pate bands on the tarsi: in the latter species they
are absent or indistinct.

The most distinctive feature of the larva of A. samarensis is found
in the single or at most 5-branched outer clypeal hairs of the larva:
in this A. samarensis differs not only from A. baezai but from all
other species of the umbrosus group. Not many A. baezai were avail
able for comparison, but the specimens examined, as well as the
descriptions of A. baezai larvae published by several authors (in
cluding Gater, 1934), indicate that the outer clypeal hairs in this
species have at least 10 branches.

Bionomics. The larval habits of A. samarensis are unknown, As
all the adult females were captured near the sea coast, it is possible
that this species, like A. baezai, breeds in brackish water.

Distribution. Osmena, Samar, Philippine Islands.

Relation to Disease. No records.

Anopheles separatus Leicester 1908

Leicester, 1908. Studies from the Inst. Med. Res. Kuala Lumpur;
3:36. type-loc: Kuala Lumpur, type: lost, cotypes in British
Museum.

Adult, female. Head. Scales as for group; frontal tuft golden;
palpi with apical segment entirely pale, preapical one pale with a
black band about the middle, this band variable in width, other
segments dark, or there may be a narrow pale band at joint 2—3;
on segment 2 the scales are outstanding, giving a shaggy appearance.
Proboscis blackish brown, somewhat shaggy; clypeus without scales;
antenna with yellow golden hairs and scates on t and fs 1, the latter
in a tuft.
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Thorax, apn with usual scale-tuft; mesonotum with some curved
hair-like scales and a small tuft of scales on anterior margin; prow
pleural hairs 2—3, spiracular setae 2—3, no scales on the pleura.
Halteres yellow brown with dark knob. Wing with dark and very
pate scales as follows: costa dark with broad subcostal and pre
apical pale area, both areas involving vein 1; vein 1 also pale in
accessory sector region, or there may be mixed dark and pate scales
in this sector; vein 2: stem with mixed scales and a black basal
spot; 2.1 dark except where the preapical pale area extends to it;
2.2 pale except extreme base arid apex; vein 3 pale except base
and apex; vein 4with more than basal third of stem dark, remaining
part of stem pale or mixed; 4.1 with basal and apical, 4.2 only
with apical dark spot; vein 5 with dark basal and apical spot and
mixed scates from apical spot to bifurcation, the remainder pale-
scaled; 5.1. with one dark apical spot and a dark spot at cross-vein;
vein 6 with a dark spot about middle and at apex. Fringe dark,
except apical pale spot and at apex from just before 2.2 to 3 or a
little beyond. Legs dark brown, femora with pale golden shine
below; narrow white tips at tibiae, and tarsals 1—4; t 5 of hind
leg has a somewhat pate tip.

Abdomen. No tuft on VII ventrally, though pale scales are present
on true ventral surface of VIII, otherwise devoid of scales.

male. Palpi with dark stem, club creamy yellow with a narrow
dark band in the middle; on the stem just below club a creamy
yellow patch may be present. The wings are pater than in the $;
no scales on antennae.

Terminalia. Leaflets of phallosome large, 4 on each side (some
times 3), with serrated margin; appendages of ninth tergite short,
less than half the distance *between them.

Larva, ic close together, long, simpte; oc as long as ic, branched
(11—16); pc small, simpte; suturals longer than pc, 2—4 branched,

FIGURE 70

A. separatus details of adult and larva: (a) wing; (b) $ palp and proboscis;
(c) <J palp; (d) hind leg; (e) phallosome; (f) harpago; (g) ninth tergite;
(h) abd. fan IV; (i) shoulder hairs; (j) clypeal hairs; (k) hair no. 1 on
mesothorax (a—d and h, i, k after Gater).
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anssuturals 5-6 branches, usually ^.^ "^J^
12 branches- is very short, tip split up into 4—5 branches, outermpl Fan on thorax small with 4-5 filamentous branches No

ms oresent on any abd. segment, the leaflets are represented by
amentousbrtncSs, those on III to VI largest with 18-25 branches
ee fig Pleural hairs: on prothorax 3long and simpte, 1very short;th 3^ stout branches, brush-like; on mesothorax 2longhand
Lie 1short and simple or bifid, 1very short, simple; on meta-
h*rax 2long simple, 1short with 2-4 branches, 1very short,
imple sometimes bifid.

3i0N0Mics. The larva prefers shaded breeding places in streams,
)onds, swamps, pools, drains.

Identification. Compare keys to species resembling umbrosus *a&
that to species of the Myzorhynchus series. This species (separatus)
tias been often confused with hunten.

Distribution. Sumatra, Riouw, Natuna Isl., Borneo, ? Burn,
Malaya. '

Relation to Disease. Probably not important, though there are
records of specimens found with natural infections.

Anopheles hunteri Strickland 1916

Strickland, 1916. Ind. Journ. Med. Res.; 4: 263. type-loc. :Tebong,
Negeri Sembilan, Malaya, type: 6\ location not stated.
Adult, female. Head. Head-scales as usual for the series Palpi
with the apical segment with grayish white scates; subapica^seg
ment with Wack and grayish white scales the pale and black scates
oresent in varying numbers in different specimens, if the blacK
scales are very sclrce the whole tip of the palp may appear pate
or drab bitten segments 2and 3a narrow grayish white band
present/varying in width, if very narrow it is hard to detect.Antenna
with brown base and shaft, hairs of whorls pale, shining. Proboscis
blackish brown, labella pate.

Thorax, apn as in group; mesonotum with yellow hair-like scates,
lateraUy somewhat broader; scutellum with anumber of small bair-

199



scales and well developed,chaetae. Wings (fig.,71,,a): Costa with
apical awd,;s}$^tai ^ vein 1. The
costal pale affea vaffyinj;;m sisS,•sometirnesratlier broad. On vein
nother pale area may he present basally from origin of vein 2
cessory sector pate area); vein 2 daTk at base and at bifurcation,
laining partwith brown, and pate scates; 2.1 dark with subapical
earea,r2,2 with p^ewe^tnarea; vein 3pale with dark base and
sx; 'WMft-4':st4n; 'balat.pottibn bteek, apical portion pale brown, 4.1
e with dark base andapex, 4.2 with basal % pale, apical 1/3 dark;
n 5 pale with basal and apical black spot, 5.1 basally for about
alternating blackish jbrown, white and black scates, the rest pale
:h apical black spot; vein 6 pale with a median and an apical
ick spot; wmg^fringje dark with apical pale spot from a little
fore 12 till just past'3. Legs dark brown, all joints narrowly pale,
i of hind t 5 pale, !

\domen. Dark with pale hairs only, no scale-tuft present on VII
ntrally. ; .

lle. Segments 4 and 5 of palpi with broad bands of grayish white
lies, segment 3 andj apical, part of 2 nearly all pale scaled, the
imber of pale scales yarying; dark bands at joints 3—4 and 4—5.

•rminalia. Harpago with a well developed club on dorsal portion,
ner portion with two hairs, hair at tip about twice the size of
e club; inner side of harpago finely hairy. Appendages of ninth
rgite long, slightly swollen apically; phallosome cylindrical, with-
it leaflets (fig. 71, gj.
ft.RVA., *'c lopjg, simple, close together; oc about as long as ic with
—10 branches'; pc small, simple, placed internally to oc; antennal
lafthairlong, with7-1-13or mo/e branches. Shoulder hairs: ts much
lorter than c*uter without base,/split at tip into about 5 branches;
:s with small but distinct root, and about 11 branches; os simple,
o root. Nq fans on jthorax.

.bdomen. Without 4ny developed farts, the leaflets being represent-
d by filamentous branches.

• i • •
Jionomics. jThe lar>ae are found in jungle in clear water, stagnant
»r slowly running, eitper sunny orshaded. The adult has been caught
ndoors, '
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Identification. This species is easily confused with Anopheles
separatus. For differentiating characters see keys. The pale fringe
spot at vein 5, described by Strickland for hunteri was absent in all
the Indonesian specimens.

Distribution. Natuna Is., Riouw, Banka; Malaya.

Relation to Disease. As this species has often been confused
with separatus no reliable data are available.

Anopheles similissimus Strickland and Chowdhury 1927

Strickland and Chowdhury, 1927. Illustr. Key Anoph. larvae India,
Ceylon and Malaya, p. 19. type-loc: not stated, type: location
unknown.

The Adult of this species is indistinguishable from A. umbrosus.

Larva, ic placed close together, long, simple; oc strong, tufts with
thick stem and numerous branches as in A. barbirostris or A. hyr
canus forms; pc small, branched; shoulder hairs as inA. hyrcanus
forms. The fans are undeveloped, filamentous branches taking the
place of the leaflets.

Bionomics. It probably has the same breeding places as umbrosus.

Distribution. Sumatra; Malaya.

Relation to Disease. Unknown.

Anopheles barbirostris Van der Wulp 1884

Van der Wulp, 1884. Notes from the Leyden Museum; 6 : 248.
(A. barbirostris). type-loc.: Mount Ardjuno, East Java, type:
in Leiden Museum; described from a single $.

Adult, female. Head blackish brown, a small pale vertical spot
present, scales on occiput rather short, broad and close-set; vertical
chaetae very stout, dark, hardly any pale chaetae present, anterior
hairs rising close together. Palpi (fig. 72, c) withlong, outstandingblack
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FIGURE 72

A. barbirostris details of adult: (a) wing; (b) hind leg; (c) $ head; (d) <J
palp; (e) venter of $ abdomen; (f) <J terminalia: (g) pleura, showing hairs
and scales on mesupimcron; (h) lip of phallosouie more enlarged; (i) pro
cesses of ninth tergite; (a—g) after Swellengrebel and Kodcnwaldt.
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scales, giving a very shaggy appearance; no pale scales on palpi;
proboscis dark, very shaggy, particularly on basal part, labella
brownish black; antenna with small dark scales on I; fs 1with many
dark and grayish white scales. No lateral scale-tufts on clypeus.

Thorax with mesonotum mostly black; covered with curved pale
hair-like scales and chaetae; on lateral areas the chaetae are dark;
anterior promontory with some narrow pale scales in median area,
laterally tufts of broader scales; apn with a dense tuft of outstanding
dark scales; 4—6 hairs on propleuron and some scales. Scutellum
dark gray with large chaetae and some smaller pale hairs. Pleura
black with pale grayish shining areas; 5—7 spiracular, numerous
prealar and 10 upper mesepimeral hairs; a number of lower mese
pimeral hairs, a patch of white scales (fig. 72, g) in this region; also
scales mixed with upper mesepimeral hairs, and with upper and
lower" sternopleurals. Legs: Coxae dark with pale scales and yellow
hairs, the front coxa has also dark scales; trochanters dark, scales
on front and mid ones, a distinct ring of white scales apically on
front trochanter. Femur (fig. 72, b) of front leg conspicuously swollen
on basal half; all femora usually narrowly pale at base and apex;
front femur pale beneath on inner third; mid- and, especially, hind
femora with conspicuous longitudinal white lines, mid-femur some
times with a small white spot at apex anteriorly; tibiae pale at
extreme base and at tips; front tarsus with narrow apical bands on
segments 1 and 2; mid-tarsus often entirely unhanded, sometimes
with very narrow bands on 1 and 2; hind tarsus with narrow pale
apical bands on segments 1—4, usually bases of succeeding seg.
included. Wing (fig. 72, a). Base of af somewhat closer to wing-base
than that of pf. Petiole of vein 2 longer than af. Costa, subcosta
and vein 1 black, with scattered pale scales on basal part of costa,
varying.in number, sometimes even forming pale areas on edge of
costa towards base. Usually subcostal pale area present, seldom
involving vein 1; also small apical pale area on costa extending
to vein 1,-2.1 and 2.2; on 2.2 mixed with dark scales. Vein 1 with
some' pale_ spots basally from subcostal pale area, or scattered pale
scales. Vein 2 black from base' to beyond bifurcation, 2.1 and 2.2
black with the just mentioned extension of the apical pale costal
spot and a subbasal pale spot on 2.2. Vein 3 with base and apex
black, area between with mixed dark and pale scales. Vein 4
from base till bifurcation black, 4.1 and 4.2 basally yellow, re
mainder black with pale spots, or just scattered pale scales. Vein 5
basally with black spot, remaining part mixed pale and dark; 5.1

204



FIGURE 73

A. barbirostris details of larva:

(a) head and thorax; (b) abd.
seg. I and II; (c) leaflet of fan;
after Swellengrebel and Roden
waldt.

and 5 (beyond bifurcation) with scattered pale and dark scates and
spots: 5.1 with a small basal, a large subbasal and a small apical
black spot, 5 with apex black. Vein 6 with basal half with mixed
dark and pate scales,, apical half yellow, a black spot at middte of
vein and another one at tip. Fringe black, with pale spot at tip of
vein 3 (which may be absent) and usually one at 2.1. Often a pale
fringe spot present at tip of 5. This and related species are peculiar
in having dark scales on the humeral cross-vein. Wings-scales very
broad and stumpy. Length of wing: 5 mm.

Abdomen. Dorsally dark with golden hairs, very few narrow pale
scales on VIII. Ventrally (fig. 72, e) on segments 2—7 some white
scales present in median area. These scates may be quite.numerous
and close together. Sometimes there are two lateral lines of white
scates on III -VI. Two tufts of blackscales ventrally and posteriorly
on apex of VII, laterally from midline. Cerci with hairs only.
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male. Similar to female except for the following points: palpi
black, with a brownish black area on long joint and club, apex of
club also brownish black (fig. 72, d); marginal hairs numerous.

Abdomen. Without dark scaled tufts on VII ventrally; in some
specimens the white scales also may be missing, but dorsally some
white scales may be present on VII.

Terminalia (fig. 72, /, h, i). Harpago with normal club, and two
hairs on ventral lobe, one longer than the club and one shorter;
sometimes a small additional bristle is present on the dorsal surface
of the harpago. Leailcts of phallosome 4—5 pairs, nearly one half
to one fourth as long as phallosome, distinctly serrated on both
edges of at least the larger leaflets. Ventral appendages of 9th
segment rounded though not knobbed, short, their length less than
distance between them.

Larva (fig. 73). Length 5—6 mm. Colour of full grown larva varying
from pale greenish to dark brown or blackish brown, with variable
number of pale spots on thorax and abdomen. Head dark. Antenna
with shaft hair on dorso-internal surface, nearly half the length of
the shaft from base; long, reaching beyond end of shaft, with
8—14 branches. Clypeal hairs: icclose together, bases nearlytouching,
long, simple occasionally forked at tip; oc half to % length of ic,
branching like a flat broom, branches stiff, thick, 28—60 or more;
pc short, 2—5 branched.' Sutural hairs with 8—10 branches, much
longer than pc; transsuturals with about 8 branches, shorter than
suturals.

Thorax. Shoulder hairs not strongly pigmented, stem of ms rather
stout, with distinct root and about 14 branches; is also slightly
pigmented with short stem and 10—12 branches from base, some
times less (4—5 or even 3), Even with so few branches it is quite
different from A. hyrcanus, because in hyrcanus the branches
arise near the tip. Pleural hairs: onprothorax 3 long, simple, 1 short
with 2—6 br. from near base; on mesothorax 2 long, 1 short and
1 very short, all simple; on'metathorax 2 long, simple, 1 short 2—3
br., 1 minute, simple or bifid. Fan on thorax well developed with
15—22 leaflets; leaflets long, lanceolate.

Abdomen. Fans on abdominal segments: I a fairly well developed
fan with 10—13 lanceolate leaflets; on II—VII fully developed fans,
the points of the leaflets sharp, but the filaments poorly developed;
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pigmentation mainly in basal % of leaflets; on abd. seg. I some of
the leaflets show slight indentations; on II the leaflets are often
narrower than on the other segments, with the filaments somewhat
longer and the indentations sometimes absent.

Bionomics. Breeding places usually in clear water (rice fields),
slowly running streams, ponds and swamps, in ditches and wells;
much vegetation and shade is preferred, though the larvae of barbi
rostris. may also be found in sunny breeding places; brackish water
is usually avoided; the larva is found at low and higher.altitudes.
In Indonesia the adult is not found as often as the larva, it is quite
evident that in this region A. barbirostris is a "wild" species. In
Malaya it is often found in houses on walls and mosquito nets, also
in cattle sheds in large numbers. Although shown to feed on man,
its avidity for human blood is apparently low (Gater, 1935).

Identification. This large black mosquito with shaggy palpi,
white scales on most of the abdominal segments, and Myzorhynchus
wings, can be distinguished from allied forms with the following key
(modified after Christophers). :
1. Femora and tibiae distinctly speckled with

white scales; centre of mesepimeron without
a patch of white scales, though a few scales
may be present; white scales present on
venter of abdomen III—VI; larva with a
stigmal club *
Femora and tibiae not so marked; centre of
mesepimeron with a patch of white scales; •
white scales on venter of abd. Ill—VI
present or absent. Larva without a stigmal
club 4

2. Fringe spots at 4.f, 4.2, 5.1 and 5; leaflets
of phallosome small, the shorter ones broad
but sharply pointed bancrofti
Fringe spots not present at 4.2, 5.1 and 5,
only at 4.1; leaflets of phallosome longer,
slender • ^

3. On abdominal sternites III—VI apical tufts
of black scales present distally from the
white scales ™r. barbiventrts
No such additional tufts present pseudobarbtrostns
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White scattered scales present on venter of
abdomen; palpi very shaggy; wings with
fringe narrowly pate at vein 3; leaflets of
phallosome with serrations; all branched
hairs with many or fewer branches, but oc
with more than 30 br 5
No white scattered scales on venter of
abdomen, though tuft on segment VII
present; palpi not so very shaggy; wings with
fringe largely pale at vein 3; leaflets of
phallosome slender, on one side slight ser
rations; oc with 11—22 br. only barbumbrosus

The tarsal joint 3—4 of the hind legs dis
tinctly white; leaflets of phallosome large,
the larger ones serrated on both edges;
processes of ninth tergite short, shorter than
the spaces between them; oc of larva with
50 or more branches barbirostris
This joint narrowly white; leaflets of phallo
some longer, more numerous, serrations only
distinct on one edge; oc with somewhat less
than 50 branches vanus

Distribution. Sumatra, Java, Borneo, lesser Sunda Islands, all
with surrounding islands. India, Ceylon, Burma, Thailand, Malaya,
Indo-China, Andaman Isl., China, Philippine Isl. Records of Celebes
and the Molucca's probably refer to A. vanus; otherdoubtful records
are: New Guinea (Kloof Bivouak, Fak-Fak, Nuseru); these may
have been rubbed specimens oitbancrofli.

Relation to Disease. It has been found infected with malaria
parasites in nature in Indonesia only up to 0.5 per cent. Records
of high percentages of infection on Celebes refer to A. vanus. In
Malaya it is regarded as dangerous if present in large numbers.
Experimentally it has been infected with Plasmodium vivax in
Malaya and Indonesia, and with P. falciparum in the Philippines.
Jurgens (1932, see also Brug, 1937) in Celebes, obtained an artificial
infection index with Wiichereria malayi of 83 per cent, associated
with a natural infection index of 8.9 per cent. Both records on
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GURE 74

A. vanus details
of adult and larva:
(a) hind tarsus of
vanus to be com
pared with (b) bar
birostris; (c) leaf
lets of phallosome;
(d) processes of
ninth tergite; (e)
metathoracic fan;
(f) fan of abd.
seg. II.

infection with W. malayi may refer to A. vanus. In both cases in
fection of the proboscis was observed and the findings were further
associated with the high filaria index, inthe population, of 37 per cent.

Anopheles vanus Walker 1860

Walker, 1860. Proc. Linn. Soc. Zool.; 4:91. type-loc: Celebes.
type: <? in British Museum. Venhuis, 1939, Gen. Tijds. Ned.-Ind.;
79 : 2515 (subsp. innom.; ex Celebes).

This species comes so close to barbirostris van der Wulp, that
for a long time it was considered as identical. Brug (1937) mentions,
that A. barbirostris, which record probably refers to this species
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(vanus), on Celebes is decidedly anthropophilic. It was easily caught
in houses in large numbers, also in those villages where cattle were
abundant, white it also appeared to be an important carrier of human
microfilariae which is only possible when it mainly feeds on man.
Since Venhuis studied the Celebes barbirostris he found it to be
different from the Java species in several characters:

1. It is distinctly anthropophilic, while the Java form is zoophilic.

2. The hind tarsus has the pale scales at the junction of t2> and 4
only in a harrow apical band on 3, (fig. 74, a, b), no band on
base of 4; in the majority of specimens of the Java-form this
band is apical on t3 and basal on 4, and so makes a wide band
on the joint. Furthermore the appendages of the ninth tergite
of the male terminalia differ from those of barbirostris in being
longer, somewhat narrowed about the middle so that they appear
knobbed at tip (see fig. 74, d); the leaflets of the phallosome
are longer, more numerous, and along one edge only with the
serrations distinct (fig. 74, c).

3. In the larva many of the branched hairshavefewer branches than
the corresponding hairs in larvae of the Java-form.

4. The anal papillae of the larvae in the Celebes-form vary from
equal in length to the anal segment, to 1% times its length
(Benteng) and even 2i/2 times its length (Maluku). In the Java-
form the papillae are % the length of the anal segment.

Fans on abd. seg. II—VII complete, oh I weak, hardly pigmented,
on metathorax delicate though slightly pigmented, leaflets lanceolate
as on abd. seg. I.

Bionomics. Van Hell (1950) records the breeding places as
ubiquitous, even man-made. The adults are decidedly anthropo
philic and are found far more, frequently in houses than in
stables.

figure 75

A. barbumbrosus details of adult and larva: (a) wing; (b) Aterminalia; (c) lobe
of harpago; (d) tip of phallosome; (dx) tip of phallosome, other specimen (after
Brug); (e) processes of ninth tergite; (f) clypeal hairs; (g) shoulder hairs- (h—iV
fans of metathorax, abd. seg. II and IV respectively; (g), (i) and (j) after Gater.
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FIGURE 75
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suggestion and use this name again for the Celebes form. It is how
ever doubtful whether it won't be necessary to distinguish more
than one form from this island. Reid (private communication)
suggests that the $ type specimen of vanus from Maka.ssar (Celebes)
is barbumbrosus.

Distribution. Celebes (Maluku, Benteng, Makassar, Lake Tempo).

Relation to Disease. With a natural infection of 13.3 per cent.
(Machsoes 1939), this species may be considered as an important
vector, at least in epidemic malaria. The records of infection with
Wiichereria malayi in barbirostris on Celebes refer to this species

Anopheles barbumbrosus Strickland and Chowdhury 1927

Strickland and Chowdhury, 1927. An illustrated key to the Identi
fication of the Anopheline larvae of India, Ceylon and Malaya.
Calcutta: Thacker, Spink Co. Ltd. p. 18 (nom.nov.). synonym:
Myzorhynchus barbirostris var. paUidus Swell, and Swell 1919
Meded. B.G.D. Ned. Ind. VI, p. 1.

type-loc: Indonesia, not otherwise detailed, type: Not desig
nated.

Adult. This is only distinguishable from barbirostris in perfect,
not in rubbed specimens. The differences are the following:

1. There are no scattered pale scales on the abdominal stcrnites.
In rubbed specimens it would not be possible to notice this
character. The tuft on 'the venter of abd. seg. VII however is
present.

2. The fringe at the tip of the winging. 75, a) is pale from 2.1 to
just beyond 4.1 with a dark spot at 2.2. The pale spot at apex
of vein 1 is also present.

Identification. Venhuis suggested that the Celebes-form, which
so far had been considered identical with the Java-form, be given
another name. In 1860 Walker described the Celebes-form under
the name vanus; it appears perfectly correct to follow Venhuis's
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3. In the male terminalia (fig. 75, b—e) the leaflets of the phallosome
are distinctly serrated on the larger leaflets on one side only;
small leaflets not serrated; white in barbirostris the serrations
are quite distinct on both sides of the larger leaflets.

4. The appendages of the 9th tergite in the mate terminalia are long
and knobbed, while they are small and not knobbed in barbirostris.

Larva (fig. 75, /—j). This has oc with only 12—20 branches against
60 or more in barbirostris; the branches of the antennal hair are
shorter and sparser than in barbirostris, not reaching tip of antenna.

Bionomics. The larvae have been found in slowly running water,
in springs, in the jungle and in rice-fields (Swell, and Swell., 1920);
partially shaded, stagnant water (Gater, 1934). McArthur (1949)
reports it from Borneo, breeding "in sunshine in open grassy ravines
and in clear streams after these had emerged from jungle shade.
Typical breeding places were grass-fringed streams running through
narrow strips of buffalo grazing ground between jungle-clad hills.
The adult was very rare in Tambunan".

Distribution. All through Indonesia, but very common in
Australian portion of the Archipelago; Malaya, Thailand, Borneo.

Relation to Disease. No records, except of Van Hell (1950) on
Celebes: 11 specimens dissected, 1 stomach -f-; 9 specimens dis
sected, 1 gland +•

Anopheles bancrofti Giles 1902

Giles, 1902. Handb. of Gnats or Mosq., Ed. 2 : 511. type-loc:
Burpengary, Queensland, type: $ in British Museum, allotype #>
designated by Taylor from Port Douglas, in School of Public Health
and Tropical Medicine, University of Sydney.

Adult, female. Head. Scales quite denseand coarse on. occiput,
brownish black; a vertical pale spot present. Ocular setae golden
brown; border bristles black, the vertical setae are strongly devel
oped. Frontal tuft yellowish pale, sparse. Antennae dark, with the
short and whorl hairs dark; fs 1 with a dark scale-tuft. Clypeus
bare and very dark brown. Palpi (fig. 76, b) as long as the proboscis
(except labella), densely and shaggily clothed with semi-erect black
scales. Proboscis black, shaggy on basal half.
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Thorax. Apn sparsely clothed with dark brown bristles on lateral
margin, dorsally with golden brown hairs. Mesonotum dark brown
with a greyish shine, clothed with golden, narrow curved scales and
brown bristles; 3 distinct tufts of mixed pale and dark scates on
anterior promontory. Scutellum brown with black bristles and
some elongated pale curved scales. Pleura dark brown, with greyish
shine. Propleuron with a tuft of broad, elongate, pale scales and
about five darkbrown bristles. Spiracular hairs 5—6;. stemopleuron
with a tuft of pale bristles and broad white scales.posteriorly at
its middle; about five upper sternopleural bristles and a tuft of
prealars, the latter including a few pate scales; a pronounced tuft
of upper mesepimeral bristles usually interspersed with a few pale
scales; lower mesepimerals a tuft of pale hairs, sometimes mixed
with a very few pale scates more proximally in the tuft (sometimes
these hairs and scales are entirely lacking). Stem of halteres light
brown, with black-scaled knob. Legs: Coxae brown; front coxae
with a group of dark brown bristles and a few pate scales anteriorly;
posteriorly, toward apex, with afairly dense tuft of flat white scales;
mid-coxae with three separate tufts of white scales; hind coxae with
a tuft of scales on posterolateral margin. Each trochanter with a
small tuft of pate scates laterally at apex. Front femur distinctly
swollen basally. Front legs with femora and tibiae largely pale
scaled onunderside, mid-and hind legs entirely pale scaled on under
side. Remaining parts of all femora, tibiae and all of t 1black scaled,
with an irregular spotting of white scales, distinctly so anteriorly
and laterally, though variable on t 1. The pale scales do not form
definite knee-spots, but the apices of the hind tibiae are distinctly
white on the outside. Front legs with joints 1—2, and 2—3 pale;
pale scaling also present at apex of t 3 and 4; mid-legs with the
pale scaling of tarsi less pronounced, and only apical on each seg
ment; hind tegs with all the tarsal joints and tip of t 5 pale scaled.
Wing (fig. 76, a). Largely black scaled with an irregular; mottling
of pale scales on some of the veins. Costa entirely black scaled with
the subcostal, preapical and apical pale areas small; a few pale
scattered scates all over vein 1, its tip with a distinct pale patch,
also tip of 2.1; 4.1, 4.2 and 5.1 with small patches of pate scales
and scattered pale scates. Veins 5 and 6 with distinct patches of
pate scales, on 6 one of these patches quite large, besides many
scattered pale scales on both these veins. Wing-fringe with dark
scales except at apices of vein 1, 2.1, 4.1, 4.2, 5.1 and 5. There may
be some variation in the pale scaling of the fringe, but there is
always a pale spot at vein 1 and 2.1, and never at 2.2 and 3. The
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FIGURE 76
A. bancrofti details of adult:
(a) wing; (b) $ proboscis, palp
and antenna; (c) hind leg; (d)
<? terminalia; (e) lobe of har
pago; (f) tip of phallosome;
(g) ninth tergite; (b) after Lee
and Woodhill.

variations concern only 4.1 and 4.2, 5.1 and 5: pale fringe spots
may be present only on 4.1, 5.1 and 5, or on 4.1 and 5.1, or on 4.1
and 5, or on 5 only. Very occasionaUy a mainland (Australian)
specimen may have a fringe spot on 4.1 only (the type found m
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. j i <s„n.i~<\ Artuallv the occurrence of pale fringe spotsi- ffttiS^ofTfoS veins concerned is lar more common
han any or all of the variations noted.

«- eve:r^^ATr*.resent; a line o loose wmte s ^^ stemiteyTT
•Tf^d^^SrSSc scales, distally from the pale
2;V£S£ VIII -fth two patches of white scales on either side
)f the midline.

male Very similar to the female except for differences as follows;

segment and the club.

rr • r Ida 7fi d) Coxite broad at base, laterally scaled, someTerminalia (fig. 76 d). Loxite ore. terminal. A

teal lobe, fused except at tip; ventral portion ^^^J
phaUosome rather slender «th broad *-•«£» ;^™me,

elongate, with a blunt tip.

t 1Bva FW (fie 77 a). ' Antennae broad below insertion of shaft-

Sfd Fontal Sr^^ piumose, extending beyond frontal margin ofhfad. ^sSSto with many branches, strong; transsuturals
similar.
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FIGURE 77

A. bancrofti details of
larva: (a) head; (b)
shoulder hairs; (c) stig
mal club; after Lee and
Woodhill.

Thorax. Shoulder hairs (fig. 77, b): is without basal F°™«
usually with 3 branches, but there may be from 2-6 ms twice as
teng as ts, with distinct chitinous base, plumose; os simple, shorter
than is. Pleural hairs as for the series Myzorhynchus.

Abdomen Tergal plates moderate; a small nearly round additional
plate present dfstiy on segments III to VII. Segment™*^secondary chitinisation, covering the,greater part.o* *£^«£
Fans heavily pigmented, complete on seg. Ill to VII, leaflets witn
serrationsTbeyond basal half, apex sharply pointed. On seg. I and II
the fans are poorly developed. Adistinct elongated stigmal cub
Present (fig 77, c). This structure is also found in pseudobarbirostns
^jTJrlarbiventris. The presence of this "stigmal club" may be
evidence of their close relationship and distinctiveness from barbi
rostris, though asimilar club is also present mA. umbrosus. Anal
papillae longer than or as long as anal segment.

218



Bionomics. Though adult specimens of bancrofti were caught
fndoors in great numbers on the Upper Digul River larvae
were seldom very numerous. It appeared that A bancrofti breeds
there in the jungle (Elsbach, 1938), in old cut-off courses of the
Dieul River, where coarse reeds, algae and azolla combine to give
shade and shelter. In Australia it is reported to have its breeding
places in shaded swampy areas. The adult attacks man readily
indoors as well as in the open, as reported from New Guinea and
Northern Australia; in other areas (e.g. Caims) where it breeds
abundantly it does not bother mah at all; no morphological differ
ences have been found between the species from the different areas.

Identification. This is the species which in earlier years was often
taken for A. barbirostris. The conspicuous speckling, on the legs is
only present in perfect specimens; the absence however of a.distinct
Patch oi mesepimeral scales, which is always presentmA. barbirostris,
is a reliable character. Afew scates are sometimes present in the
small mesepimeral hair-tuft of bancrofti. The pale spots on the
wing-fringe are rather variable, though this variability is not con
fusing. The larva is easily separated from A. barbtrostrts by the
presence of the stigmal club which it has in common with A. pseudo-
barbirostris and A bancrofti var. barbiventris; also with A. umbrosus.

Distribution. New Guinea: Kloofbivak, Prauwenbivak, Hollandia,
Wassian (low country on Vogelkop), Merauke and Digul River
Frederik Hendrik Isl.; also from Meervlakte; tropical mainland oi
Australia.

Relation to Disease. In New Guinea it is considered as a very
important vector of malaria, because it often occurs mmuch larger
Ambers than other vectors; out of 10668 ^^esf^n
barracks 7840 or 73.5 per cent, were bantrofti and 2735 or ^.»
per cent. Afarauti; the average number of oocysts « tto rtoaach.
wall of infected specimens is however always low: 8, against \Z
in farauti (De Rook, 1935). It may be ahost for Wuchererta malayi
and W. bancrofti (Brug and De Rook, 1933; Elsbach, 1937).

Note. Taylor (1927) in quoting Cooling (1924) mentions 2pairs of
thoracic fans in the larva. Lee and Woodhill (1944) do not describe
any fans on the thorax. We have not found them mbancrofti, there
is however an incomplete delicate metathoracic fan m barbiventris
and pseudobarbirostris.
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FIGURE 78
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Anopheles pseudobarbirostris Ludlow 1902
Ludlow 1902. Journ. New York entom. Soc; 10 : 129TTYP.E-L^;;H^gono'y, Bulaian, Luzon, Philippine Islands, type: Two females
In U S Nat. Mus., Washington.Tht species difters from Abancrofti in having pale fringe-spots
at rip oTveS 1, 2.1 and 4.1 (fig. 78, a); there may be (though very
seldom) a fringe spot at 5; no other differences in ornamentation
of theadult cluW be found. The phallosome has the leaflets as
shown in fig. 78, b. The dorsal lobe of the harpago seems to have
the tip divided, so that on the'most dorsal part one spine is in
serted and two on the ventral part; the spines are not fused; the
membranous ventral lobe has two hairs.unequal in length, the larger
one somewhat flattened, and many small fine hairs.TheTar^a has ic smooth, not frayed; the frontal hairs extend
weU beyond the anterior margin of the head, an incomplete dehcate
7an is present on metathorax. It has adistinct stigmal dub. From
1 blrlirostris it can be distinguished by having distinc mottlmg
on femora, tibiae and t 1. For differences m terminalia between
barbirostris and pseudobarbirostris see fig. 72, h, i and /», 0, c, a,
the stigmal club is an important larval difference.
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FIGURE 79

A. bancrofti var. barbiventris details of adult:
(a) abdomen of $ showing scale-tufts (after Brug);
(b) <J terminalia; (c) tip of phallosome; (d) pro
cesses of ninth tergite.

Bionomics. Reported by Bfug (1938) from Celebes breeding in
sunlit pools. From N. Guinea it is recorded as breeding "in the
jungle, usually in clear pook with abundant aquatic vegetation, in
dense shade or in places which receive direct sunlight only during
the middle of the day" (Lee and Woodhill, 1944). This species has

4never been found in great numbers.

Distribution. Celebes, Ceram and New Guinea; Philippine Is
lands; Ceylon.

I Relation to Disease. No records.
! oaisi east ' «.
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FIGURE 80

A bancrofti var. barbiventris details of larva: fans of
metathorax(a); abd. seg. I (b); II (c); IV (d); (e) leaflet
of IV; (f) stigmal club.

Anopheles bancrofti var. barbiventris Brug 1938

Brug, 1938. Geneesk. Tijds. Ned. Indie; 78 : 520. type-loc: Kala-
wara on Celebes, types: Described from 4 males, 22 females and
4 larval skins; one $ designated as type in British Museum.

This species can be easily distinguished from pseudobarbirostris by
having (besides the white scales), large projecting tufts of black
scales on abdominal stemites III—VI. On segment VII the black
scales are also present (as in pseudobarbirostris and bancrofti;
fig. 79, a). On the apical segments the black scale-tufts are especially
Conspicuous (even to the naked eye). Otherwise this variety is quite
similar to pseudobarbirostris except that the 6* terminalia (fig. 79,
b—d) have the phallosome with four leaflets on each side, one pair
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extremely long and slender, curved, finely serrated, one pair not
S lonV but slender and curved, other leaflets broad at base, straight
ponted^Dorsal lobe of harpago with 3nearly; fused spines which
are longer than the lobe itself; hairy lobe of harpago with 2 long
une uTnaS and one shorter hair, «—™;YZttT™present. Lobes of ninth tergite elongated, slender. A dehcatem
Smplete metathoracic fan (fig. 80, a-d) is present in^th larva
as in pseudobarbirostris, which was not found in bancrofti. The
frontel haks extend well beyond the margin of the head and to
are smooth not frayed, both these characters it has in common
ZhT^obarbirostris. Adistinct stigmal club is present (fig. 80, /).
Bionomics The larvae were found in half shaded or sunny pools
fn the woods, sometimes together with A. van*. Tb* water in the
pools wis always brown and there .was always athick layer of de
cayLTeaveTon the bottom. The adults were never found in houses
nor on human beings out of doors. The females were easily found
in cowsheds.

Distribution. Only known from the type-locality.

Relation to Disease. No records.

Anopheles hyrcanus Pallas 1771
Pallas 1771. Reise Russ. Reichs; 1:475 (Culex hyrcanus).

Though the typical Anopheles hyrcanus Pallas does not occur m
the Indo-Australian region, many of its closely allied forms are
present. Edwards (1929) and Christophers (1933) recognized only
two oriental forms: sinensis and nigerrimus; sinensis with a short
dark mark at the base of vein 5and narrow apical hmd tarsal bands,
the third band not extending on to the base of segment 4; niger
rimus with alonger dark mark on the base of 5, broader hind arsa!
bands extending across some of the joints, so that the base of seg
ment 4is pale; moreover, the colour of the body as a whole is ofter
darker than in sinensis. But. as Swellengrebel and Rodenwald
(1932) and Christophers (1933) realized, even this simple divisio.
does not hold good, and there are specimens with the sinensis typ
of hind tarsal bands, but the nigerrimus wing. Other confusin,
combinations of characters exist; that is confusing if not all char
acters needed for identification are taken into account.

Baisas and Hu (1936) were the first to define accurately some c
the forms from this Region. They studied Philippine'hyrcanus 8
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eggs larvae and pupae and consequently were able to distinguish
3 varieties: nigerrimus, pseudosinensis and lesteri; pseudosinensis
and lesteri had hitherto been identified as sinensis, though neither
of them were exactly as the true sinensis of China. The differences
between pseudosinensis and lesteri larvae were very small and it
seemed impossible to distinguish between the adults.

Reid (1953) in his brilliant treatise on the oriental hyrcanus group,
succeeded in separating the different forms on reliable morpho
logical characters, although they may be difficult to detect, especi-
allv inthe larval stage. His careful descriptions, keys and illustrations
enable the trained entomologist to identify these closely related forms.

However, the acceptance of all Reid's forms as valid species will
considerably modify the nomenclature now m use (Reid, 195^). it
often will be found that specimens identified as sinensis by earlier
authors do not belong to that species as accepted by Reid. Moreover
a correct identification of specimens belonging to this group will
require much time, and in the daily routine of malaria control this
time may not be available. Apossible solution (Reid, 1953) seems
to be to retain the name hyrcanus for (1) the group as a whole,
(2) unidentified members of it; (3) such members that were formerly
dentificd as nigerrimus or sinensis and which belonged to neither.
The name hyrcanus as used under (2) and (3) is to be written in
inverted commas -hyrcanus' - as is done for the umbrosusjroup
(Reid 1950). The same could be successfully done for hucosphyrus,
barbirostris, bancrofti, all species with forms closely resembling

11CTnePperesent book is in atoo far advanced stage of completion to
be made to include all of Reid's work. Moreover we are not sufh-
cientlv acquainted with some of the forms he mentions to justify
our subscribing to all his views on the different hyrcanus species.

Key to the species of the hyrcanus group (females only)
1. Basal dark spot on vein 5 short 2

Basal darkspot on vein 5 long or mode
rately long • • • 3

2. Pale bands on hind tarsi narrow, fourth
seg. without distinct basal pale band;
wing pattern not sharply defined; wing
with apical pate fringe not very short sinensis _

pseudosinensis (m part)
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Pale bands on hind tarsi broad, fourth
seg. with distinct basal pale band; wing
pattern sharply defined; wing with
apical pale fringe rather short indiensis

3. Pale bands on hind tarsi narrow, apical
pale fringe of wing very short 4
Pale bands on hind tarsi broad or mo
derately broad, apical pale fringe of
wing not very short 5

4. Narrow pale bands at bases of seg. 4
and 5 of hind tarsi species near sinensis
No pale bands at bases of seg. 4 and 5
of hind tarsi • • lesteri

5. Hind tarsal bands only moderately
broad; usually with very few pale scales
near base of costa; fringe spot at tip of
vein 5 present or absent 6
Hind tarsal bands broader, no pale
scales on basal half of costa, no fringe
spot at tip of vein 5 7

6. Middle dark spot of vein 6 much smaller
than that at apex; fringe spot at tip of
vein 5 present venhuisi
Middle dark spot of vein 6 very much
larger than that at apex; fringe spot at
tip of vein 5 usually 'absent nigerrimus

pseudosinensis (in part)

7. Bands on hind tarsi very broad, mid-
tarsal bands narrow; wing dark, no pale
scales on vein 1 between subcostal and

preapical pale areas argyropns
Bands on hind tarsi not so very broad,
mid tarsal bands broad, wing lighter
with pale scales on vein 1 between sub
costal and preapical pale area peditaeniatus
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Anopheles sinensis Wiedemann 1828
Wiedemann, 1828. Auss. zweifl. Ins.; 1:547. type-loc. : Canton,
China, type: $ and ? in Vienna Museum.

Adult female. Head. Dark, a median patch of pale scales.on
scales just before. ^eUa. Pabpi bteck shaggy ^ ^
SXrsom^ec^
numerous. Clypeus with the hyrcanus tuft of scales.

„*„ with a dense tuft of dark outstanding scates;_ pro-
^ ",ThaS 6 7 but thee may be as few as 4in certain specimens

8$U- curved hairs along **££*£-&,'J^wth

and large darK Drown iw. , . t go upper mesepimeral
spiracular hairs about 2—3, prealar aDOut o—o, j.y rfi t«

pale areata!* involves vein 1- -f-^iS^coS
S ." ^sXaysttinct ll" subcosta dark with palerSalJ toward base; on vein 1ottered pale scales a,dd,st,n^ector
pale area; middle dark spot large w«h pale scales on„L,SlcS»foining the subcostal pale area; there may be scattered.palescate
nthe preapical ^ sl»"' '* oi ""I \t'tX 21c£rk except.„,, .» th. hose usually pale towards the fork; 2.1 dark except
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lighter distally; between ^«SgAtSsprf at the fork extending;, httte^^^ bases with4.2 dark, the pakv area^ between these dark I^^ ^ ^
some scattered (lark latcra scales, vein .
at extreme base, followed by a pale area which .s <Uxmt b



fused) and one apical; the distal pate area usually with many
scattered dark lateral scates. Vein 6 with a dark spot about the
middle and one at apex. Apex of wing usually widely and con
tinuously pale, from termination of or a little above vein 1to beyond
vein 3; usually a pale fringe spot opposite apex of vein 5. Length
of wing nearly 4 mm. Legs: coxae with hairs and pate scates; the
scales distinct on mid-legs. Trochanters with dark scates. Femora
dark, except front femur, which has pale scates at extreme base,
usually the femora have a pate spot at the tibial joint, distinct
on mid- and hind legs which have afmore or less complete pale band
at base and apex. Tarsal segment 1—3 always with apical pale
bands differing in width: on the front tegs the second tarsal band
is the broadest; seldom on t 4 a, faint band at apex.- Mid-tarsi as
front tarsi, but the bands narrower. Hind tarsi with band 3 occasion
ally involving base of 4which may have avery narrow apical band;
base of 5 seldom with some pale scales; if such a slight band is
present, it is hardly noticeable.

Abdomen. Dark with golden hairs; the usual scales on abdominal
seg. VII; rarely a few scates towards lateral apical border of tergite
VIII; cerci with hairs only.

male. In general as ?. Antenna with only one or two pale scales
on first flagellar segment. No distinct scale-tufts in clypeus. Palpi
with a line of pale scales on second segment; this segment is shaggy;
no well marked white area at pseudojoint as in nigerrimus, but
sometimes also on segment 3 a pate line up to base of club.(see
fig. 81, b).

Abdomen. Devoid of scales except very seldom one or two pale
scales on distal margin ot sternite VIII and lacking ventral tuft
shown by female on segment VII, but with scales on coxites.

Terminalia. Differs from' nigerrimus in the following details: the
number of leaflets of the phallosome varies from 3—6 pairs, usually
there are 4—5. The largest leaflets are serrate along the margin;
some of the leaflets have distinct basal teeth. Harpago with 3 spines
forming the club of the dorsal lobe; two setae on ventral lobe
(fig. 81, c); in some specimens there are 3 or 4 of these setae; one
of the hairs is always about twice as long as the others.
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Larva. Living larva green or brown, pale bands or spots some
times present; head with ic simple, close together, seldom with
2—4 branches; oc dichotomously branched, with 60—80 terminal
branches rather long; pc with 3—5 branches. Suturals with a varying
number of branches (8—15), the numbers may even differ for both
sides in the same specimen. Antennal shaft-hair arising from internal
aspect about middle of antenna with 9—13 br., variable in length.

Thorax. Shoulder hairs fig. 81, e; is without conspicuous basal
tubercle, short, simpte or split into 2—5 at tip; middle with small
base, long, over 3 times as long as ts about 9—12 branches; outer
simple, arising independently. Metathoracic hair 1 developed as
fan, with about 13leaflets. Pleural hairs as in subgroup, prothoracic
with 3 long simple hairs and 1 short one having 3—8 stiff branches.

Abdomen. Fans well developed on III—VII with IS leaflets. On I
small with 9 lanceolate leaflets; on II 12 leaflets, lanceolate, with
shallow indentations scattered along distal half; on III—VII the
tip of the leaflets sharp, no filament.

Bionomics. The larvae of the hyrcanus group are often found in
rice-fields; also in lakes, grassy pools, swamps, borrow-pits,^ edges
of slowly moving water (grassy streams or ditches); usually in un
shaded water, though they have been recorded as breeding in shady
pools; occasionally they have been reported breeding in brackish
water. The adult of sinensis is much attracted by man (Walch, 1932)
and is found in houses in great numbers in the daytime. But on
buffalos also it feeds in large numbers (Raynal and Gaschen, 1935,
Indo-China).

Identification. This large and very dark mosquito with marked
anopheline attitude has often been confused with one of the closely
related forms. In the very similar species nigerrimus the wing has
a much darker appearance than in sinensis. The extent of scattered
pale scates on vein 1 largely affects' the general appearance of the
wing. Scaling of the remigium is mixed in sinensis; in nigerrimus
it may be either dark or pale. The extent of pale marking on the
tarsi varies much more in nigerrimus, than in sinensis. For com
parison with nearly related forms see key on page 225.

Distribution. Sumatra, Burma, Thailand, Indo-China, Malaya,
China.
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FIGURE 82

A. species near sinensis
details of adult and larva:
(a) wing; (b) <J palp;
(c) harpago; (d) ninth
tergite; (e) leaflets of
phallosome; (f) hind tar
sus; (g) sutural hair of
larva; (h) leaflets of ab
dominal fan IV (after
Colless); (i) sutural hair
of venhuisi (after Ven
huis).

Relation to Disease. On Sumatra this species has proved to be
an important carrier of malaria (Walch and Walch-Sorgdrager,
1921). Soesilo and Stoker (1933) reported 'hyrcanus' as a vector in

ticlijll !iwt:.i' !">':

Vector r:V;i,

-.ss-asrsrSSl

•/SKit



lava and Stoker again in Borneo, both authors quoted mOvtr-
ieek and Stoker (1937). Rodenwaldt (?^> "V^^^U:imens feeding on acarrier .of Wucherena malayi and after 10 or 11
lays found their probosces infected.

Note The records on the biology and the pathogenic importance
of the different hyrcanus forms have been rather confusing so far.
The closely related species of this group have not always been
conectly identified, and consequently many records are unreliable.

Anopheles species near sinensis Colless 1948

Colless, 1948. Proc. Linn. Soc. N.S.W.; 73 :86. type-loc. : Brunei,
Kuala Belait. type: location not stated.

This species comes near to A lesteri from the Philippine Islands.

We take the following description from Colless:

Adult. This hyrcanus form is generally similar to nigerrimus, but
differs in the characters set out below.

FEMALE.

(1) General appearance less shaggy.
(2) Palpi more distinctly banded, with less scattered pale scaling.
(3) Coxae without scales. .
4 Wing (fig. 82, a) with subcostal spot involving vein 1to a greater

degree- vein 1with less scattered pale scaling, confined to the
basal one-third and subcostal region; vein 2 largely pale with
basal and distal dark spots; vein 4 dark at base, the remainder
with mixed scaling; the dark spot at base of vein a rather long;
apical fringe spot much shorter extending from the tip of
vein 1 only to the tip of vein 2.2 or a little past it.

(5) Legs dark, except for small basal and apical bands on •mid-ami
hind tibiae. Front tarsi with small apical bands on seg. 1—4;
mid-tarsi similar, with minute apical and basal bands on seg. o;
hind tarsi with narrow apical bands on seg. 1—4, nar.rov basal
bands on seg. 4 and 5 (fig. 82, /).

male. Generally similar to female. Palp.as in fig. 82, b. Abdomen
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without scales except on coxites. Tarsi with less pale scaling on
seg.. 4 and 5. •• .
Terminalia, Phallosome with 3—6 pairs of blade-like leaflets and
several small and spine-like ones, the largest and sometimes the second
largest, with prominent serrations on the inner margin (fig. 82, e);
harpago (fig. 82, c) with broad club, strong apical spine, 1.5—2 times
the length of the club, and a shorter external spine, a little shorter
than the club; one specimen had the apical spine replaced bya short,
weak hair and the external spine absent; 9th tergite (fig. 82, d) with
long clubbed processes, about as.long as the distance between them.

Larva. Differs from nigerrimus as follows:
(1) Sut. 7—8 branched; transsut. 6—7 branched, both with weak

stem and fine branches (fig. 82, g).
(2) Abdominal fans with patchy pigmentation, extending to the

base of, or into the filaments (fig. 82, h).

Bionomics. Larvae were found in small numbers amongst tall
grass or sedge in open swamps; one larva was also recorded breeding
with A. baezai in brackish water. The adults were taken biting man
at dusk and dawn, but were not frequent. Dissection of nine adults
showed no parasites in guts or glands.

Note. Most closely related to A. sinensis. The less shaggy appear
ance, larger subcostal spot, and smaller tarsal bands agree with
sinensis, but there is a sharp differentiation in the very short apical
fringe spot, the absence of scales on the coxae, and the presence of
small basal bands on seg. 4 and 5 of the hind tarsi.

Distribution. Brunei: Kuala Belait.

Relation to Disease. Colless considers this as the form occurring
in Northern Sarawak, referredrto as sinensis by Stookes (1927), and
thought by him to be a vector of malaria in the vicinity of Miri,
though there is no further evidence of this.

Anopheles lesteri Baisas and Hu 1936

Baisas and Hu, 1936. Mon. Bull. Bur. Health, Manila; 16 : 229
(Anopheles hyrcanus var. lesteri). type-loc.: Santa Mesa, Manila,
Luzon, Ph. Isl. type: ? and <J, with corresponding larval and pupal
skins, Philippine Nat. Mus., Manila.
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Adult. Female. Wing. Dark and pale scales of wings well con
trasted. Costa: jet black except for the preapical and subcostal pale
areas No scattered pale scales elsewhere on the dark portions of
the costa. Subcosta: invariably dark except for 1 to 4 pate scales
at the apex which form a part of the subcostal pale area. Vein 1:
preapical pale area distinct and complete, subcostal pale area usually
incomplete, seldom complete, and more rarely absent; mid pale
area usually small and incomplete, sometimes absent; sector pale
area usually large and complete; a few scattered pale scates are
sometimes present on the dark portion between the preapical and
subcostal pale areas. Vein 2: stem mainly pale with some greyish
or dark scates on lateral borders; 2.1 dark with complete preapical
pate spot; 2.2 dark with a pate area at about, or a little below the
middle. Vein 3: a definite dark area at base and another at apex;
apical half of intervening area with median scales mainly pale
lateral scales mainly dark; basal half mainly pale with afew scattered
dark scates. Vein 4: stem dark or mainly dark towards base below

. cross-veins, mainly pale towards apex; 41 and 42 dark at toes
and apices the intervening portion mainly pale bu ateral scates
with fair distribution of dark scales. Vein 5: apical half or more
of part proximal to bifurcation pale, sometimes with a few scattered
dark scales; a definite dark spot a little below middte, followed by
a mixture of dark and pale scales, the pale ones sometimes pre
dominating or occupying the whole area excepting the extreme
base where a few dark scales are located; 5.1 mainly dark with the
usual dark spots ill-demarcated; sometimes the basal and sub-basal
dark spots are contiguous and extra but indefinite dark spots are
formed on the pale portion towards the apex; vein 5 beyond bi-

' furcation pale except the apical dark spot. Vein 6: pate with a dark
spot at middte and another one at the apex. Pale spot opposite vein 5
absent in all the males and females examined. Humeral cross-vein
usually with 2 or 3 dark scales. Remigium mainly dark scaled with
a few pale scates on the anterior border.

Larva. This is usually large, dafk in colour particularly the head
it has normally simple inner clypeal hairs, possesses a shorter sten
and fewer branches on prothoracic hair 13 than pseudosinensis
but has more branches on lateral hair III. Despite the comparative!;
larger size of lesteri its inner shoulder hairs are shorter than thos
of pseudosinensis. With the characters mentioned above, supple
merited by the type of breeding place from which a given specime
is obtained, practically no difficulty has been encountered i
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FIGURE 83

A. lesteri details of larva: (a) prothoracic hair 13; (b) ™g*g^
hair 5; (c, d) unusual forms of inner shoulder hairs (after Baisas
and Hu).

the determination of these two varieties in the Philippines.

Bionomics. The most usual type of breeding place is near or in
slightly brackish water.

Identification. This species is distinguished from its closely
related allies by the combination of narrow apical pale bands on the
hind tarsi not extending across the joints, a dark wing with^very
narrow apical fringe spot, a long dark spot on the base of 5 2or 6
dark scales on the humeral cross-vein, no frmge spot at 0.

Distribution. Only known so far from the Philippines.

Relation to Disease. No records.

Anopheles pseudosinensis Baisas 1935

Baisas, 1935. Mon. Bull. Bur. Health; 15 : 297. type-loc: Calauan
Laguna Province, Island of Luzon, type: <? and $with corresponding
larval and pupal skins; National Museum; Manila.
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Adult, female. The white palpal bands are narrow, the hind
tarsal bands are rather wide, if compared with sinensis. The wing
markings resemble those of nigerrimus: a few pale scales are some
times present on the basal third of the costa. The S is generally
similar to the 2 in banding of hind tarsal segments. The processes
of the ninth tergite are as figured (84, t): the tips arc not noticeably
enlarged. The differences in characters between this species and
sinensis and nigerrimus are very small, though an indication of its
closer relationship with nigerrimus is present. Reid (1953) found
that the wing pattern is very similar to that of nigerrimus, the basal
dark mark on 5 is only slightly shorter in pseudosinensis. It differs
though in having only very seldom a pale fringe spot at 5. Reid
found some similarity in characters between the males: there is a
short pate band on the base of the third palpal segment,- and the
phallosome has only 2 pairs of leaflets with teeth on both edges.

In many larval characters pseudosinensis resembles sinensis,
though the living larva is easily recognized by its very light yellowish
colour. The branching of ic is shown in fig: 84, a—d. Prothoracic
hair no. 13 usually offers a good character to separate pseudosinensis
from sinensis; compare fig. 84, /.

Bionomics. This species prefers larger bodies of water with plenty
of aquatic vegetation more or less away from the seashore, such as
small lakes, large impounded water and ponds (Baisas andHu, 1936).

Distribution. Luzon, Philippine Islands.

Relation to Disease. No records.

Note. A. nigerrimus of Baisas and Hu as indicated above is pro
bably A. peditaeniatus (Reid, 1953).

Anopheles nigerrimus Giles 1900 f

Giles, 1900. Handb. of Gnats or Mosq.; 1 : 161 (A. nigerrimus).
type-loc: Calcutta, India, type: 2 in Brit. Mus.

Adult, female. Head. Scales on occiput of normal type, ex
tending low down on postgenae; a well-marked white vertical spot;
vertical chaetae forming a single line extending to front of vertex;
white chaetae very slightly modified, forming a conspicuous tuft;
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FIGURE 84
A pseudosinensis details of
larva: (a-d) typos o(bmnchine
found in the inner clypeal
hairs; (e) mesothoracic hair 5,
(f) prothoracic hair 13; (g—")
unusual inner shoulder hairs;
(i) ninth tergite; (a—hI after
Baisasand Hu; (i) after Baisas.

oc„,ar sea,. r t s^ou^a^s^."^
pale scales on torus andXr segments Pate covered throughout
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surface., Clypeus with a large tuft of black scales laterally towards
base.

Thorax, apn furnished with dense tuft of outstanding black scales;
propleural hairs 4 or more. Mesonotum dark, almost black, median
area not markedly lighter than fossae and lateral areas; median
area covered with rather numerous light curved hairs, becoming
scales in the middte of anterior promontory, where a tuft of white
scales is formed; very marked tufts of scales on lateral areas of
promontory, often somewhat palish above; fossae withscantier hairs.
Scutellum with the large hairs dark. Pleura dark, marked with the
usual pale horizontal lines; spiracular hairs present, usually about 5;
prealar numerous (about 15); upper mesepimeral about 10; sterno
pleural with the upper and lower groups numbering about 4 and 10
respectively, latter usually with a scale or two. Wings largo; «f
about %length of wing. Ornamentation of wing as shown in fig. 85,
a; pattern often somewhat confused, owing to dark and pale scates
both, being present on the veins together; often pale scales present
in middte of vein, and laterally extended scales dark. Scaling of
remigium either dark or pale. The apparent apical pale spot is
really subapical, being proximal to the junction of vein 1 with the
costa, and not continuous with the pale apical fringe-area; apex
of wing is very characteristically widely and continuously pale to
beyond vein 3. In this species the subcostal spot does not usually
completely, if at all, involve vein 1and is 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, but one is occasionally present. Legs:
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 usually more or less pale beneath;
dark or narrowly pate apically. Tibiae usually pate on one aspect
for whole length, and al^o 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 front and
mid-legs and segments 1—4 on the hind legs, very commonly with
the joints 3—4 and 4—5 on the hind tegs with basal banding also.
Frontcoxae with dark and often pale scates anteriorly, the mid and
hind with a conspicuous tuft of erect pale scales externally towards
apices. Trochanters with scales on front and mid-legs, those of the
hind tegs with hairs only.

Abdomen. Dark, devoid of scales, except a few towards posterioi
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FIGURE 85

A. nigerrimus details of adult and larva: (a) wing; (b) $ palp; (c)
<J palp; (d) harpago; (e) leaflets of phallosome; (f) club, different
view; (g) ninth tergite; (h) parabasal spines; (i) bases of pleural
hairs on prothorax; (j) clypeal hairs of larva (after Christophers);
(k) part of abd. fan IV (after Gater).

border of tergite VIII and the usual tuft of black scales ventrally
towards the apex on segment VII. Cerci with hairs' only.

male. In general as in 2. Antenna without scales on flagellar seg
ments. Palpi clubbed, the last two segments clearly articulated and
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constricted somewhat at joint. Marginal hairs on segment 5 few and
inconspicuous; forming a row 4—5 deep on either border of seg
ment 4; numerous hairs arising from apex of 3. Scaling rather
profuse and inclined to form tufts, with black and white ornament
ation; 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 scales along dorsum; a well-marked
white area at pseudojoint and often some pale scales on segment 2.
Abdomen devoid of scales (and lacking ventral tuft shown by female),
but with numerous scales on coxites.

Terminalia. Parabasal spines 2; inner about % length of coxite,
stouter than, but about half length only of outer; end flattened,
sharply pointedand shortly recurved; outer nearlystraight, 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 (fig. 85, d). 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 (fig 85, e). Ninth tergite with long processes, about
as long as the interval between them, distinctly clubbed.

Lakva. Head, ic simple, oc dendritically branched, with 50—60
terminal branches (Jig. 85, /); pc with 2—3 br. or rarely 4—5.
Frontal hairs normal, long. Antennae very stout, uniformly pig
mented, small spines well developed on inner aspect; hair arising
from internal aspect about middle of antenna, with 8—12 br.;
terminal hairs 6—10 br., sabres relatively long, a little less than
half length antenna. *

Thorax, is without conspicuous basal tubercle, short, simple, or
sometimes split into 2 or 3; ms stout, feathered; ns simple, arising
independently. Metathoracic hair no. 1 developed as a fan. Pleural
hairs as in subgroup, short prothoracic hair having 3—4 stiff
branches.

Abdomen. Fans well developed on III—VII; hair no. 1 on I and II
poorly developed, with 9—13 leaflets. Leaflets lanceolate, with
shallow indentations scattered along distal third. Lateral hairs on
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? , w hut fairlv broad. Spiracular chitinisatron poorlySe^Swidel^rated frorS median plate which 's^ot

E—Bwrssss.rsss.
RmMnMirs A nigerrimus is a wild form breeding independently

is not always easy.

Dls™n»T,«, Many earlier^g£*£?$g£ Burn,been reported from Sumatra Java. Borneo.<^-*$* ^ lon.

venhuisi.

- r,„ Rpcause of the close resemblance of theRelation to Disease. Because oi we oubtful to which of

W, In private correspondance and to^^uhtoUon (WSS^eid
states that A. «*««««« of Baisas.and»» l19*^™d the
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suiting earlier literature how much confusion there is in the
nomenclature of this species. Though we do not feel, that we can
follow Reid in all his views, his paper is a good base when difficulties
are encountered in identifying specimens of this group.

Anopheles venhuisi Bonne-Wepster 1951

Venhuis, 1940. Geneesk. Tijds. Ned.-Ind.; 80 : 27 (A. hyrcanus
var. X). type-loc.: Java, type: not designated, synonym: A. hyr
canus var. X. Venhuis. syn. by Bonne-Wepster, 1951, Doc. Neerl.
Indon. Morb. Trop.; 3:284.
This species has usually been written about as sinensis or nigerrimus
by authors from Java and Celebes. It comes very close to these
species, but Venhuis found quite reliable characters to differentiate
them from each other. It has to be kept in mind that nigerrimus
of authors from Java often must have been peditaeniatus. This is
also apparent from VenhuiVs description who mention** »t** ah«p»d
hair 5 on the mesothorax of nigerrimus which is decidedly a
character of peditaeniatus.
Differences from sinensis:
Adult. Subcostal pate area in venhuisi is usually small and seldom
involves vein 1 completely. The dark spot on stem of vein 5 is long,
in sinensis shorter; the dark spot in the middle of vein 6 is
much smaller than that at apex, in sinensis these spots arc about
equal in length; the remigium is usually entirely dark, in sinensis
there are light and dark scales. The tarsi of the hind legs usually have
apical broad pale bands which nearly involve base of 4 and 5. Some
times however the basal white scales are only visible under a
microscope and sometimes they are entirely absent. In sinensis these
bands are always narrow and there are no white scales on the bases
of the tarsi. The <J terminalia differ from the figure Christophers
(1933) gives for sinensis, because the largest leaflets of the phallo
some are serrated on one side from base to tip, the other side of the
leaflet may be somewhat serrated too; in sinensis there are only a
few small teeth; also the shape like a club of the appendages of the
ninth tergite is distinctly marked.

Larva. The number of branches of suturals and transsuturals is
much larger in venhuisi than in sinensis viz. 13—23 and 8—17
respectively; hair 5 on mesothorax has 5—9 branches against 2—6
in sinensis.

From peditaeniatus venhuisi differs as follows:
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Adult. The dark spot in the middle of vein 6 is always distinctly
shorter than the spot at the apex, white in peditaeniatus, the reverse
holds true. The light fringe spot at 5 is usually present in Java
specimens of venhuisi and not in peditaeniatus. The banding of the
hind tarsi is much broader in peditaeniatus than in venhuisi.

bionomics. The breeding places of venhuisi are mostly rather deep
swamps and swampy rice-fields with much vegetation of Azolla
pinnata, Pistia stratiotcs, T,ussieua repens, Hydrilla verticillata,
Eichhornia crassipes and Spirodela polyrhiza. Where this same
vegetation is found in large borrowpits with stagnant water, larvae
of venhuisi are often present, though during a malaria epidemic in
the Solo valley it was remarkable that no venhuisi larvae were found
in the numerous pools and ditches which crossed and surrounded
the villages, however inviting they might appear. The larvae were
only found in the swamps and deep swampy rice-fields at some
distance from the villages. This might point to a long range of flight
of venhuisi. The water in the breeding places is usually clear, stag
nant, fresh and not shaded. But venhuisi has also been found in
brackish water (salinity up to 5 p. ths.). The adults are frequently
caught in houses, less so in stables. In dwellings where human
beings as well as cattle live together, the adults are mostly found
in the part where the human beings live.

Identification. Venhuis originally based the difference between
var. X and allied forms on characters of the pupa and the egg; he
succeeded, however, in finding distinct characters in larvae and
adults. That he was not the iirst one to notice several discrepancies
between descriptions of sinensis and nigerrimus and the specimens
named as such from Java and Celebes by different authors, is evident
from Swellengrebel mid S\v.- de Graaf (1919) who distinguished two
types of larvae in their description of A. hyrcanus sinensis: (a) trans
suturals with 7 branches, suturals with 6; (b) transsuturals with
11—12, suturals with 18 branches. Apparently they had some
specimens of venhuisi before them.

In 1936 Baisas and Hu described a variety from Penang (Malaya)
under the name of A. hyrcanus var. williamsoni which comes closer
to venhuisi than either peditaeniatus or sinensis; as only the pupa
has been described nearly completely (the' larva only for a small
part) conclusions as lo tin: identity of venhuisi and •williamsoni must
be left in abeyance.
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Note. Reid (private communication 1951; publication 1953) is of
the opinion that venhuisi Bonne-Wepster is the same species as
A. nigerrimus Giles and that the species which Venhuis considered
to be A. nigerrimus Giles is A. peditaeniatus Leicester (sec also Note
under nigerrimus). The. specimens with which Venhuis compared
his new species •consequently must have been peditaeniatus and
sinensis. Now, A. peditaeniatus which earlier authors never men
tioned from Java (the locality where Venhuis found his new species
for the first time) appears to be not at all uncommon in Indonesia,
though Swellengrebel and Rodenwaldt (1932) only reported it from
Banka as larva, which was a mis-identification by the collector. The
confusion that existed about the larva of peditaeniatus, of which
there was no adequate description, and the general opinion that
A. nigerrimus was altogether too variable to allow of regarding its
variations as good species, apparently led earlier workers to the
view that hyrcanus consisted of two forms only viz. (1) sinensis,
lighter species, with very narrow tarsal banding and (2) nigerrimus,
darker species with broader tarsal banding.

Venhuis found differences in both pupae and eggs as well as in
larvae and adults of the nigerrimus-like forms. It is quite possible
that Venhuis took specimens of peditaeniatus to be nigerrimus, as
did Baisas and Hu (1936) in the Philippine Islands (Reid, 1953).
We do not feel certain, however, that Venhuis's var. X is nigerrimus,
as claimed by Reid. The type of nigerrimus is in a very poor con
dition and long series of all stages of nigerrimus from the type- locality,
as well as from Java (the island where var. X was first encountered),
should be compared to have convincing evidence as to the identity
of the species.

Distribution. Java, Celebes, Borneo, ? Sumatra.

Relation to Disease. This species has been found infected in
Java and Celebes, as high as 10 per cent.

Anopheles indiensis Theobald 1901

Theobald, 1901. Mono. Culic; 1 : 145 (A. sinensis subsp. indiensis).
type-loc: Madras, India, type: $ in British Museum.

This is one of the several species which for a long time were sunk
as synonyms of A. nigerrimus.

244



'̂ SawfiMi

A. indiensis: wing.

figure 86

f
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Reid (1953) considers it as: "one of the easiest species to identify
in the adult stage. Distinguished by the sharp wing pattern with
short dark marks and scattered pale scales in the basal half of the
costa". Other distinctive characters of the adult are: the eye-spots
on the mesonotum and the broad hind tarsal bands. The larva is
not easy to identify.

Fig. 86 shows the ornamentation of the wing.

Distribution. India (Madras), Assam, Burma, Indo-China, Thai
land, Malay Peninsula, Sumatra, Borneo, Java, Celebes (Reid 1953).

Relation to Disease. No records known to us.

Anopheles peditaeniatus Leicester 1908

Leicester, 1908. Cul. Malaya, 3 : 31. type-loc: Malaya, type: lost;
3 9 cotypes in British Museum.

Adult, female. Head.* Dark slate; a frontal tuft of long silvery
hair-like scates present. Antenna with white scales on first few
flagellar segments. Clypeus with usual scale-tuft. Palpi heavily
scaled at the base with long black scales; sometimes there are a
few white ones on the upper surface. There are sometimes pate scales
at joints 2—3 and 3—4; but at joint 4—5 a well-marked silvery
band is always present; tip of 5 always white. Proboscis black-
scaled throughout.

Thorax. With apn blackish brown with a dense apical tuft of dark
brown scates. Mesonotum dark slate coloured, hairs pale golden,
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sparse; the dark longitudinal lines distinct, but eye-spots less pro
minent; median scale-tuft of anterior margin of pale narrow scales,
lateral tufts of broader dark scales; scutellum dark grey, with golden
hairs, pleura dark blackish brown. Propleural hairs 2—6. Wing
resembling that of sinensis, but the pale scales on costa and vein 1
more creamy instead of white, so that contrasts between pale and
dark scales are less obvious. Length of wing less than 4 mm. The
costa is entirely dark up to subcostal pale area, which is distinct
and always involves vein 1, but is seldom complete on this vein;
the humeral cross-vein usually without scates; remigium pale scaled,
the scales in this area not creamy but silvery, quite distinct from
the pale scales on vein 1. Preapical pale area on the costa usually
well developed, seldom small. Sometimes incomplete or absent on
vein 2.1. Vein 1 with a varying amount of pale scaling between
remigium and sector pale area; these pale scales may be numerous
basally. Middte dark spot with pale scales; these together with the
subcostal pale area and the scattered pale scales distal to this area
are more or less continuous and mixed with many or few scattered
dark scales; the pate scales in distal portion of this vein numerous.
Stem of vein 2 dark brown scaled, 2.1 dark except for preapical pale
area and 2.2 dark at base and apex. Vein 3 pale scaled except for
a dark basal and apical spot. Vein 4 dark from base to cross-vein
4—5.1; 4.1 and 4.2 both dark with a pate spot in the middte. Vein 5
either with a well developed basal pale area, which then is as long
as or longer than the following dark mark or there arc only a few
scattered pale scales basally; basal dark mark rather large, separated
by less than its own length from the upper mark on 6, sometimes
it ends level with this mark; distal part of 5 pale with dark tip;
5.1 pale except at tip and for a short distance about the middle.
Apical fringe spot large commencing at vein 1 and ending beyond 3,
in some specimens it commences above vein 1 and in extreme cases
it fuses with the preapical pale area. No pale fringe spot at 5.
Legs. Coxae dark brown, almost black, clad with a few dark scales.
Femora and tibiae of all legs with dark brown scaling above and
laterally, and paler brown beneath. In the front legs there is a
distinct creamy-yellow band at the apex of 11, a broader one ai
the apex of t2 and another one not quite so broad at the apex of t3
In few specimens a very narrow band may be detected on 14, 0

. there may be pale scates at bases of 12—15. Mid-tarsi with the apica
bands also on 11—13, here the band on i3 is the longest. No basa
bands. Hind tarsi with a narrow creamy-yellow apical band on /.
involving base of12, the apical bandon 12 a little broader also extend
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in- across the joint, on t3 the band is much broader than on
the otTer segments, it extends across the joint forming a basal
bald on t.4, which has also abroad apical band, which involves the
base of tS.

Abdomen. Black, all segments sparsely covered with P^rown
or ochreous hairs; the usual scale-tuft on venter of seg. VII blackish
brown

MALE.
M-m E Palpi without basal pale band on segment 3, median dorsal
pate scates on segments 2and 3sometimes numerous. Wings much
more lightly scaled than in the female; there is only one dark spot
on the sixth vein.

Terminalia. Phallosome with 4-5 pairs of leaflets,usually 5; first
two broad and serrate, the teeth sometimes large; fifth narrow and
needle-like, small basal teeth may be present.

Larva. The distinctive character of this larva is the mesothoracic
hair 5 (fig. 87, b).

Bionomics. The larvae are to be found in any large collection of
waTin the open, such as lakes and large ponds ™^*gg&
No records on the bionomics of the adult are known to ns, as it has
for a long time been confused with A. nigerrimus Giles.

Identification. Distinguished by the combination of the following
aracters: (1) Broad tarsal pale bands and (2) adark wing withou

pte scales on the base of the costa, (3) no scates on the> humera
en ss-vein, (4) no fringe, spot at 5. Awell marked line of white scates
o the rem gium which contrasts with the cream or orange coloured
pale scies on the rest of the wing. The larva is easily distinguished
by the shape of mesothoracic hair 5.

Note. Leicester's description of the larva has created much con-
usion for he described the frontal hairs as to*^*™*£%
5 or 6 fine branches on a long stem (outer clypeal) This type oi
outer clypeal hairs does not occur in the hyrcanus group. In 1930
Wateli delcribecl and figured alarva found in aforest pool.ov,Banka
Island at a height of about 300 metres. It was sim lar to hyrcanus
except that the outer anterior clypeal hairs had long stems and

.only k few branches thus agreeing with Leicester's description.
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FIGURE 87

A. peditaeniatus details of adult and larva: (a) wing; (b) mesotho
racic hair 5; (b) after Russell and Baisas.

Valch assumed it to be the larva of peditaeniatus. The following
/ear Stoker (1931) found similar larvae in forest pools in Borneo,
>ut on breeding out the adults they proved to be A. montanus
stanton and Hacker, 1917. He suggested that Leicester had mis-
•akenly associated adults of sinensis and larvae of montanus under
-.he name peditaeniatus. Gater (1933) also discusses the problem and
issumes that Leicester must have described abnormal or immature
arvae. Whatever the explanation may be, it is clear that Leicester
Eor once made a mistake.

On account of the distinctive mesothoracic hair 5 of the larva,
first described and illustrated by Russell and Baisas (1934), this
species can be readily recognized. The adults vary geographically;
however the specimens from the region dealt with in this volume
are in general very similar.

Distribution. Ceylon, India from Bombay eastward, Assam,
Burma, Thailand, Indo-China (Saigon), Malay Peninsula, Sumatra,
Java, Borneo, Celebes, Buru and Philippines (in part from Reid
1953).

t

Relation to Disease. If Reid is correct in assuming that niger
rimus oi Baisas and Hu (1936) and Venhuis (1939) are peditaeniatus,
this species does not seem to have befen the principal carrier of
the epidemics Venhuis described. No records are known to us.
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FIGURE 88

A. argyropus details of adult: (a) wing: (b) $ head; (c) tarsus of
hind leg; (d) tarsus of front legs.

knopheles argyropus Swellengrebel 1914

iweUengrebel, 1914. Geneesk, Tijds. Ned.-Ind.; 54.- 334 (Myzo-
hynchus argyropus). type-loc: Tandjong Karang (Lampong, b.
Sumatra), type: Location unknown.

^dult. female. Head (fig. 88, b). Proboscis dark. Palpi with
$pale bands and pale tip; segment 2 has a number of scattered
)ale scales.

Thorax. Pattern of the mesonotum much like that of peditaeniatus.
Propleural setae 3-7. Legs. Coxal scales very few. Very broad
«rhite bands on the hind tarsi, but comparatively narrow ones on
the mid-tarsi; the front tarsi have broad white bands onjl-6(hg.
38, d). Pale band at apex of hind tibia well marked and white. Hind
tarsi: tl with white band apical, not involving base of <2; *2-*4
with the apical bands spreading on to the base of the next joint;
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often t4 and to entirely white; in such specimens there are often
a few scattered dark scales on the fifth and fourth segments (fig.88,.c).
Wing (fig. 88, a). Costa with very small subcostal area; preapical
pale area usual size; no pale scales on the basal half of the costa;
humeral cross-vein with a tuft of dark scates, scales on remigium
mainly dark. Vein 1 usually without subcostal pale area; scattered
pale scates between remigium and sector pate area scarce, the
sector pale area may be very small, pale scales on the middle dark
mark present, but varying in different specimens; between sub
costal and preapical pate area no pale scales; preapical pale area
rather small. Pale scates on costa and vein 1 usually creamy to
ochreous. Apical pale fringe varying in width, it usually extends
from vein 1 to 3, but may be much larger; from above 1 to beyond 3;
or much narrower: from below 1 to 2. Stem of vein 2 entirely dark;
2.1 and 2.2 dark at base and at apex. Vein 3 with~a basal and an
apical dark mark, the pate area between these marks is scattered
with dark scales, numerous in distal half. Vein 4 mainly dark till
near bifurcation, but some pale scales at base arc present, 4.1 and
4.2 largely pate except for bases and extreme tips. Vein 5 with dark
scates at extreme base, followed by a pale area, which is shorter
than the succeeding dark spot, it may even be absent; dark mark
about as long as that in peditaeniatus, but less often ending level
with the upper dark mark on vein 6. Apical dark mark on 5 shorter
than that on 6. No fringe spot opposite vein 5. Length of wing
over 3 mm.

Abdomen. Very dark, seldom with any'scales at the postero-lateral
angle of tergite VIII.

male. Palpi without a basal pale band on segment 3, but often
with a pale mark towards the apex of 2. Usually no scales on sternite
VIII, but pale scales on^ the coxites.

Terminalia. Only two pairs of leaflets of phallosome, both serrate,
basal teeth present. /

Bionomics. Nothing is known to us about these.

Identification. Easily distinguished as a rule by the very broac
white hind tarsal bands, combined with narrow ones on the mid'
tarsi. The wing is usually very dark with few pale scales on vein 1
and the subcostal pale spot on this vein often narrow or occasional!}
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absent. Dark scales on the humeral cross-vein, no fringe spot at 5.
Dark scales' of the palpi often with a dull purple sheen.

Distribution. India, Assam, Thailand, Malay Peninsula, Sumatra
and Java, and it presumably occurs also in Burma (Reid, 1953).

Relation to Disease. No records known to us.

Subgenus Myzomyia Blanchard
Blanchard, 1902. C. R. Soc. Biol.; 54:795; Christophers, 1915.
Ind. Journ. Med. Res.; 3 : 383 (subgenus emended).

type-species: A. subpictus Grassi (.4. rossii Giles).

Adult. Propleural hairs most frequently few in number or absent.
Wings nearly always with distinct dark and pale markings, including
a series of 4 dark spots along costa; bases of fork-cells and areas
adjacent to cross-veins almost always with pate scales; also junction
of most veins with wing margin; fringe spots if present usually at
all vein-junctions either including or except that of vein 6. Only
species in Indo-Australian Region with 2 fringe spots: A. culifades.
For characters of 6* terminalia see key to subgenera.

Larva. Hair on shaft of antennae always small and simpte, and on
outer aspect of shaft, ic always wide apart, except in aurirostris,
where they are close together, the distance between their bases at
least equal to that between ic and oc of same side; leaflets of fans
never lanceolate and always with shoulder and terminal filament.
Pleural hairs with at least some long hairs feathered, except in
group Neomyzomyia, where they are often simple.

The subgenus" Myzomyia is represented in the Indo-Australian
Region by 4 groups.

Key to Groups

1. Long pleural hairs of larva usually
all simple. Propleural hairs of adult
present, usually several. Pronotal lobes
usually with scale-tuft; legs usually
speckled Group Neomyzomyia
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Long pleural hairs of larva with one
only of the metathoracic hairs
feathered, one prothoracic also
feathered. Propleural hairs of adult
present; commonly 1 or 2; pronotal
lobes without scale-tuft; legs usually
dark, never speckled; palpi of ? white-
tipped Group Myzomyia

t

Long pleural hairs of larva with both
metathoracic hairs feathered, one pro
thoracic and sometimes one meso

thoracic with a few branches; the
tubercles all with sharp spines. Pro
pleural hairs of adult present; usually
several. Pronotal lobes usually with
out scale-tuft, tegs more or less
banded or speckled; palpi of $ white-
tipped ,. Group Pseudomyzomyia

Long pleural hairs of larva with both
metathoracic and one prothoracic
feathered and one mesothoracic
sparsely branched. Propleural hairs
of adult absent. Hind tarsi usually
white tipped : Group Neocellia

The groups appear to be quite well differentiated on the characters
jiven in the key, and some further general characters are given later.
Neomyzomyia and Neocellia cc/mprise in the main highly ornamented
ipecies with marked scale development. Myzomyia shows relatively
poor ornamentation and scale development. Pseudomyzomyia is
ntermediate.

Sroup Neomyzomyia
Christophers, 1924. Ind. Med. Res. Mem.; 3 : 70.

type-species : A. leucosphyrus Don.

253



Adult. Propleural hairs variable, but usually a number are present
Wing commonly with multiple small dark spots on some veins noi
seen in other groups, a condition usually expressed as "sixth'veir
with more than 3 dark spots"; some species however — A. koch
and A. kolambuganensis — have less than 4 dark spots on vein 6
Legs commonly speckled and tarsi ornamented. Palpi usualh
strikingly ornamented with 4 or more bands. A tuft of scales or
pronotal lobes commonly present, though an unusual feature ii
other groups, absent or with a few scales only in A. tesselatns
S Terminalia with the usual 5parabasal spines of subgenus Myzomyia
but in several species of the group spine 4 is rather widely separatee
from the three more basal spines.

Larva, ic far apart, oc commonly short and rising, close to ic, thu
emphasizing distance apart of latter. The tergal plates arc ver
small. The pleural hairs of the group are given below. In the un
branched character of the long hairs they closely approach subgenu
Anopheles and are distinct from all other groups in subgenu
Myzomyia. It should be kept in mind that striking exceptions ar
found in Australian species.

1. Prothoracic

da long, simple 1)
va long, simple
dp about ]/z length da

simple 2)
vp long, simple 4) 5)
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2. Mesothoracic
long, simple 1)
long, simpte
very short

fairly short 3) 6)

3. Metathoracic
long, simple 1)
long, simple
minute

fairly short, spli
into 2—3 br 7)

1) Either da or va branched in A. amiclus and amiclus var. hill
novaguinensis, annulqius.

2) May be 2—3 br. in novaguinensis; bifid in kochi; half as long z
da or va with 3—5 br. in lungae.

3) May be bifid in novaguinensii.
4) Branched in novaguinensis.
5) Simple or bifid, short in lungae.
6) Minute in lungae.
7) Simpte in clowi.

The Indo-Australian species and varieties of the group Neomyzomy:
are tabulated in the following keys.



Key to the Indo-Australian adult species
of the group Neomyzomyia

A. incognitus is not included.

1. Vein 6 with 2 or 3 dark spots, occasionally 4,
but then the pale areas on costa and vein 1
are very narrow 2
Vein 6 with more than S dark spots 5

2. Venter of abdomen without scates on seg.
II—VII 3
Venter of abdomen with numerous scates on
seg. II—VII • 4

3. Tarsal segments 4 and 5 of hind leg wholly
white, seg. 3 dark basally; palpi with four
narrow pale bands, apex pale watsoni
Tarsal segments of hind leg all dark; palpi
with 4 pate bands of which 2 are broad;
vein 4 dark from origin to branching except
for a few pale scates below origin of vein 3;
no pale spots on fringe except at narrow
apical pale area aurirostris

4. Venter of abdomen with broad pale scales
toward apicesand sidesfrom II to VII, mixing
with black ones and forming lateral tufts
on V to VII kolambuganensis
Venter of abdomen with conspicuous sub-
median dark soale-tufts on II—VII kochi

5. Tibio-tarsal joint of hind teg with broad
white area on either side of the joint leucosphyrus and

allied forms

Tibio-tarsal joint of hind leg not so 6

6. Halteres entirely white scaled, scutum with
hair-like scales 7
Halteres with black scates on knob, scutum
with normal flat scales 10

Bala, fiesa: >^u^^ a^ PtviaetYib^ar! }
Vektor dan Rajorveir P».-ivaKi» j
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7. Female proboscis about 1.4 times as long as
palpi ' 8
Female proboscis about equal in length to
palpi 9

8. Mid legs with tl—14 distinctly banded ... annulatus
Mid legs not distinctly banded longirostris

9. Female palpi with broad pate bands on seg
ments 3 to 5, pale at junction of 2 and 3 and
with dorsal pale areas basally on segments 2
and 3 tesselatus

t. var. orientalis

Segments 4 and 5 of femalepalpi similar, but
segment 3 with only a very narrow apical
pale band and seldom with pate areas dorsally
on 2 and 3. There is a pale junction to 2—3 lungae

10. Abdominal tergites II to VII with dense
flat yellowish scales, stemites II to VII with
abundant short, flat, white, or creamy scales
Abdominal tergites with or without dense
scates, stemites bare, or with at most a few
elongated scales on segments II—VII ....

11. 1—5 propleural bristles on a flat plate
10—14 propleural bristles on a raised elong
ated boss

11

13

mcraukensis

12

12. Tarsi of hind legs with apical white bands
only •. . amictus
Tarsi of hind legs with basal and apical bands amiclus var.

1 hilli

13. Scutum bare of scales on lateral margins,
stem of vein 2 and stem of vein 4 basal to

cross-vein 3—4 dark-scaled novaguinensis
Scutum with scales on lateral margins, stem
of vein 2 and stem of vein 4 basal to cross-

vein 3—4 with alternating patches of black
and white scales 14
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Wings with 5-10 black spots or patches on
vein 1/ base of vein 1almost always white
segment 3of female palpi with white apical
portion never divided by ablack ring; mesepimeron often with acentral patch of flat ^.^
pale scales "''.Wings with 9-17 black spots or patches on
vein 1, base of vein 1with 1or 2black spots;
segment 3of female palpi variable but usually
white apical portion divided by- rf black ring;
mesepimeron without acentral patch of flat ^ and
pale scales allied foms

Key to the larvae of
the Indo-Australian Neomyzomyia species

1 One long hair in each pleural group plumose
* or at least with 3-6 distal branches ..... L

All long hairs of the pleural groups simple or
at mos? one long hair of the propleural group
with no more than 5 branches

2. Posterior clypeal hairs 0.25 as long asrtbe
inner clypeal hairs, not projecting beyond
anterior margin of head and with 5-6 ^^.^
Posterior "clypeal hairs 0.5 Yo 0J5 » long-the inner clypeal hairs, projecting beyond the ^
anterior margin of the head

3. pc simple or rarely bifid , • * m
pc with 7—9 branches .••••

4. Inner shoulder hair with about 4branches -gf"^
Inner shoulder hair with about 8 branches amictus

5 One long hair of propleural group with 3 to5' gbranches; the short hair of the mesopteura
group with 2 or 3branches; outer anterior
clypeal hairs very short *
All long pleural hairs simple.
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6. Outer anterior clypeal hairs always in the
form of strongly branched dark tufts rather
similar to A. bancrofti; median plate of scoop
elongated anteriorly, with a lateral pro
jection on each side immediately behind the
apex meraukensis
Outer anterior clypeal hairs variable, usually
simpte or with few branches, occasionally as
above, if so then median plate of scoop is
broad anteriorly without lateral projections
immediately behind apex 7

7. ic very close together aurirostris
ic wide apart 8

8. is with a prominent base • 9
is with a weak base 18

9. is strong, dark, many-branched from base,
widely separated from ms longirostris
is either strong and dark or moderate, not
branched as in longirostris, not so widely
separated from ms, or even fused 10

10. Abd. fans fully developed on most segments 11
Abd. fans with the leaflets often not showing
a very clear differentiation into blade and
filament annulipes

11. Abd. fans fully developed on segments II—
VII 12
Abd. fans fully developed on segments III—
VI, on II either witri lanceolate leaflets or
complete but slightly smaller than on III;
on VII either without well .differentiated
filament, or complete 15

12. ic with basal portionstout, tapering abruptly
to very fine distally, simple, occasionally
with one or two fine side hairs, or bifid at tip 13
ic not with stout basal portion, but slender,
finely branched 14
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13. Filament of leaflets of abd. fans II—VII very
nne watsoni
This filament not so very fine hackeri

14. oc and pc small, with few branches kolambuganensis
oc and pc large, conspicuously branched, pc
very long cristatus

15. Fans on abd. seg. II complete, though slightly
smaller than on III f 16
Fans on abd. seg. II with lanceolate leaflets,
seldom poorly differentiated filaments pre
sent leucosphyrus and

var. riparis

16. Hair 1 of abd. seg. I a true fan with broad
flattened notched leaflets farauti (in part)
This hair not resembling a fan 17

17. Metathoracic hair 1 with much elongated base
and 5 or 6 very long, slender, attenuated
leaflets chm
Metathoracic hair 1 not so 21

18. ms with a distinct base 19
ms with a small base punctulatus

19. Antenna darkly pigmented 20
Antenna with little or no pigmentation . .. kochi

*

20. Leaflets of fans at least on abd. Ill—VII all
with serrations tesselatus
Leaflets of fans all without serrations I. var. orientalis

21. Metathoracic hair 1 weak with 5—10 leaflets koliensis
farauti (in part)

This hair with 13 moderate, stiff, hair-like
branches •• • • • balabacensis

I. var. pujulensis
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FIGURE 89

A. aurirostris details of adult and larva: (a) wing (after Watson);
(b) clypeal hairs; (c) shoulder hairs (after Gater).

Anopheles aurirostris Watson 1910

Watson, 1910. Ann. Trop. Med.; 4 : 251 (Myzomyia aurirostris).
type-loc: Merton Estate, Klang, Federated Malay States, type:
location unknown. *

After Gater (1934, 1935). ,

Adult, female. Small, dark; proboscis of female conspicuous,
otherwise little ornamented. Proboscis black in basal half, golden in
apical half with a narrow black band near apex. Palpi with four
white bands, two broad, two narrow; segment 5 white apically; the
white apex is preceded by a narrow black band, which is preceded
by two broad white bands separated by a black band slightly
narrower than the white bands; apex of segment 2 white.
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Thorax. Mesonotum brown with frosty markings, without scales
except on anterior promontory. Anterior .pronotum with a tuft of
pale scales. Propleural setae 2; spiracular setae absent. Wings
(fie S9 a). Presector, sector, subcostal, preapical and apical pate
areas present, but narrow; middte dark spot on costa long; vein 1
pale at sector, preapical and apical pale areas, in addition there
are three narrow pale areas; vein 2 dark with some pale scates at
origin, middle and bifurcation, 2.1 narrowly pale at tip, 2.2 dark;
vein 3 broken into four alternate pale areas and dark spots, the
apex dark; 4 dark, a few pale scates opposite.origin of vein 3, not
showing in figure; the bifurcation pale, 4.1 and^ 4.2; pale> at base
middte and tip; 5 with about 9 dark spots, 5.1 with about four
dark spots; 6 with about four dark spots, the terminal one long;
fringe dark except at narrow apical pale area. Legs unornamented;
coxae without scates.

Abdomen. Entirely without scates. '

male. Antennae without scales; proboscis unornamented, not
showing the golden apical half as in female; wing (in specimens seen)
much more uniform, paler, not showing the profuse spotting of
female wing.

Terminalia. Parabasal spines 5. Harpago with a stout spatulatc
process dorsally and a single terminal seta, slightly longer than
process, ventrally; numerous accessory setae present. Phallosome
about two-fifths the length of coxite, with five narrow lanceolate
leaflets about one-third the length of phallosome.

Larva (fig 89, b, c). ic placed very close together, the distance
between them rather less than twice that between ic and oc on one
side- stout simple or with a few side-hairs; oc placed rather lar
back; very short, fine, simple or occasionaUy with one or two fine
side-hairs; pc placed very far back, nearer to frontal hairs than to
anterior clypeals; extremely short, fine, simple, ^t^J0"**
than pc; very short, fine, simple. Transsuturals slightly longer than
suturals and in line with them; fine, simpte. Antennal hair on dorso-
external surface, one-third the length of shaft from the base; minute,

Shoulder hairs (fig. 89, 6): is about the same length or only
slightly longer than os, with 2to 4branches distally; ms stout, with
7or 8branches and asmall root. Metathoracic fan fairly well devel-
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oped with 9 to 12 lanceolate leaflets, the tips fine and drawn out.
Pleurals: Prothoracic with 3 hairs long and 1 short, all simple;
mesothoracic with 2 long, 1 short and 1 minute, all simple; meta
thoracic with 2 long simple, 1 short with 2 or 3 branches, 1 minute
simple.

Abdominal fan: on I undeveloped, but with a few branches just
perceptibly flattened, II with narrow, lanceolate leaflets; III to VII
fully developed, the filament coarse, pigmentation patchy.

Bionomics. Pools (13), miscellaneous (5). A rare species, only re
corded from two localities. Found near the sea among Nipah palms,
breeding possibly in brackish water. This statement is doubted by
Reid (1950) who says: "The larvae found by the writer (1948, 1949)
were in shallow pools in short dense jungle bordering the banks of
the Klang river, which are quite high at this point. The "river is tidal
here, though possibly not brackish. Analysis of water from the
breeding place showed that it was fresh, containing only 0.46 parts
of chlorides per 100.000.

Distribution. Malaya.

Relation to Malaria. No evidence.

Anopheles watsoni Leicester 1908

Leicester, 1908. Culic. Malaya, p. 38 (Pyretophorus watsoni). type-
loc: Klang, Malay Peninsula, type: $, Liverpool School .of trop.
Medicine.

Description after Gater (1934, 1935)
Medium size; highly ornamented, hind tarsi conspicuously white.
Adult, female. Head. Proboscis as long as palpi, smooth, rough
to shaggy at base, unornamented. Palpi (fig. 90, b). Four narrow pate
bands, apex pale; apical and subapical pate bands about equal in
extent, the preapical dark band slightly narrower; pale bands at
apex of segment 2 and 3 variable in extent, that on 3 usually nearly
equal to subapical pale band, that on 2 usually narrower. Antenna
with scates on segment 2, sometimes on 3.

Thorax. Mesonotum without a paler median area, with lanceolate
scates concentrated along median line and margins above wings,
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some extending into fossae. Anterior pronotum with a tuft of scales.
Propleural setae 2; spiracular setae few and very small. Wings
(fig. 90, a) with dark scales predominating on veins, pale areas on
costa and vein 1 in basal half narrow, dark scaling not broken into
dots, pattern otherwise somewhat similar to A. tesselatus; vein 3
with a long dark spot in the middle, or almost entirely dark; vein 4
usually entirely dark except at base and near bifurcation; vein 5
with 4 fairly long dark spots; 5.1 may have 3; vein 6 with three
long dark spots; fringe with pate areas from termination of vein 1
to 2.1 and from 2.2 to 3, and at, termination of 4.2 and 5.1, usually
at 4.1 as well Legs with femora, tibiae and first two tarsal segments
speckled; front and mid-legs with very narrow terminal pale bands
on M to 4, some paler scales at apex of 5; hind leg (fig. 90, d) with
tip of t 1pale, and a broad white bandat apex of 2; base ofsegment 3
with a narrow black band, the remainder of the segment and t 4
and 5 uninterruptedly white.

Abdomen. Without scales except on segment Vlll, dorsally and
ventrally; cerci with scales.

male. Similar to the female, the wing paler; palpi as in fig. 90, c;
coxites with scales.

Terminalia. Harpago with three setae, the longest stout and as long
as/ or a little longer than, the spatulate process; the second seta
placed internally to the first, about half as long as process, a third
minute seta between and anteriorly to, the other two; phallosome
slender, two-fifths the length Of the coxite, with about four narrow,
blade-like leaflets on each side, at least one serrated on the
straight edge.

Larva. Shaft of antenna slender; ic (fig. 90, e) placed far apart,
basal portion stout, tapering rather abruptly to very fine distally;
simple, but may carry one or two fine side-hairs; oc placed rather
far back; stout basally, fine distally, about half or less than half of
inner; simple or with 2 or 3 branches distally; pc placed between
inner and outer anterior and rather close to them, so that the bases
of the three hairs form an approximate equilateral triangle; reaching
well beyond bases of ic; simpte or bifid. Suturals nearly as long as
pc; simpte. Transsuturals about as long as suturals and anterior
to them; simple. Antennal hair on dorso-external surface, minute;
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l'IGUKE 90

A. watsoni details of
adult and larva: (a)
wing; (b) $ palp and
proboscis; (c) £ palp;
(d) hind leg; (e) clypeal
hairs; {f) shoulder hairs;
(g) part of abd. fan IV
(after Gater).



position varies from one-quarter to nearly one-half the length of
shaft from the base. ^ , , ,

Shoulder hairs (fig. 90 /): is stout with 16 to 23 branches and a
prominent, dark root; ms stout, with 18 to 21 branches and a pro
minent, dark root, which is sometimes confluent with the root of ts
os often appears to arise from the root of ms. Metathoracic fan well
developed, with lanceolate leaflets, the points fine anddrawn out.
Pleurals: Prothoracic with 3long and 1short, all simple. Mesothoracic
with 2 long, 1 short and 1 minute, all simple. Metathoracic with
2 long simpte, 1 short with 2 or*3 branches, 1 minute simple.

Abdominal fan on I with very narrow, lanceolate leaflets, the tips
fine- II to VII (fig. 90 g) fully developed, the filament well differ
entiated, under half the length of blade, fine distally but with a
fairly broad base; pigmentation even.

Bionomics. In dead, split or hollow bamboos under shade; usually
taken in larval stage.

Distribution. Malaya.

Relation to Malaria. No evidence. Small numbers offered human
blood by Green refused to feed.

Anopheles kochi DSnitz 1901

Donitz, 1901. Insecten Borse; 18 : 36. type-loc: Padang, Sumatra.
type: location not stated.

Adult female. Head. Pale vertical spot large and broad,
frontal tuft conspicuous, formed by slightly curled flattened white
chaetae. Antennae: t with a few minute white scales; numerous
white scates on fs 1. Palpi ornamented as in (fig. 91 6), segment 2
with a white apex, black at base mixed with some yellow scales,
the portion between white' apex and dark base yellow scaled, inter
spersed with blackish brown scates ventrally sometimes also dors
ally often a blackish brown band just below the white apex; seg
ment 3 dark at base, apex white, in between yellow with scattered
dark scales ventrally; segment 4 with basal fifth black, next J5
yellow, remaining part white; 5th segment brownish at base, remain
ing part golden yellow. Basal */6 of proboscis dark, ventrally with



FIGURE 91

A. kochi details of adult: (a) wing- (b) °. palp and proboscis; (c) hind
leg; (d) venter of abdomen; (ey^ palp; (f) parabasal spines; (g)
harpago; (h) leaflets of phallosome on one side; (f) after Christophers;
(g) and (h) after Russell and Baisas, (a—e) after Swell, and Rod.

yellow spots; remaining part yellow with a short black line dorsall
some dark scales below the labella, especially on ventral side. Label
yellow brown.
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«- A*- ^ ^ne SX2£KSEon #»; propleural hairs 2 or J (one ™">l covered withfossae and '^1 areas pale »hd *eye^co^ ^

tellum with scales, pleura grey, «n *\pmooleurals; upper
absent; «PP-<-°P^ ™r T^sXmteTwith Sit

legs very broad (iig. 91, c).

M*m~. Da*, laterally ^^w'tldenTarZ'tcale" and

of median line of segmen"-™' £ ™fg^J^ end;either side of each of stemites II—VI or v11 row
segment VIII and cerci with yellow scates. •

at apex, especially ventrally of segment 3.• ******
with more pale interruptions on basal dark area.
Ibdomen as in 9, with numerous scates on coxites.
Terminalia. Parabasal spines 5, but spines 3^**^^
fVom the others than is usual in ^^^^'^P^Z(fig. 91 g) with apica^hair gffig***^'^ base of

phallosome, one or two showing serrations.



FIGURE 92

A. kochi details of larva: (a)
head; (b) shoulder hairs; (c)
hair no. 1 of metathorax;
(d), (e) and (f) same hairs of
abd. seg. I, II and IV res
pectively; (c)-(f) after Puri; (a)
and (b) after Swell, and Rod.

Larva (fig. 92 a—f). tc long, very finely frayed, the fraying visible
only at high magnification; oc Vi0—V* as long as ic> seldom forked,
not frayed; pc wide apart and well backwards, Vio as lonS as ic>
usually simple, sometimes forked; sutural hairs usually not forked;
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2 to 3 times as long as oc; transsuturals simpte. Antenna not pig
mented even in dark specimens, with the shaft hair arising about
i/3 to V* lenSth of antenna {rom base> simPle: terminal hair split
about middle into 2—4 br. . - #

Little or no pigmentation in shoulder hairs, only ms with distinct
base; is with 4—9 or more branches all along the stem; os not in
serted on base of ms. Hair no. 1 on metathorax forming^ poorly
developed fan, the leaflets not arising in a whorl. Pleural hairs con
forming to the group characters; the chitinous tubercles are of
moderate size,.'the chitinous baserproduced into a very short process
near the dorsal border.

Fans well developed on segment III—VII; that on I poorly
developed, that on II fairly developed, sometimes in the shape of
a small fan with 6—8 leaflets. Leaflets more orless uniformlycoloured
on basal 2/3, but unpigmented and somewhat transparent on distal
end- filament poorlv developed, indentations at its base shallow
and'somewhat scattered. Lateral hairs on IV—VI long and split
into 2—4 branches; on VII short, with 3 br. Tergal plates very
small, also the posterior median plates, which in some specimens
may be very faintly indicated; spc poorly developed but mps widened
out anteriorly and nearly touching the spc. Pecten with 3 or 4 long
and 7 ii very short spinous projections, the serrations at their
base very fine' and conspicuous; ps with 3—5 branches. Caudal
hooks 5; poorly formed. Anal papilla much longer than anal segment.

Bionomics. A. kochi breeds by preference in small, shallow, often
muddy collections of water in the open, such as small pools, with
or without grass, stagnant drains, buffalo-wallows, hoof-marks and
collections in rice-fields before planting commences; also along
grassy banks of streams, in springs, sugar-cane fields and fresh
water fish-ponds. It easily adjusts itself to the availablebreeding
places The adult is rather domesticated, being found in houses,
stables and cow-sheds. McArthur (1949) found it to be the most
numerous species in the human bait-trap though those specimens
formed only 3 per cent, of all A. kochi caught in several surveys in
Tambunan (Borneo).

Experimentally the adult preferred buffalo blood to that of man
(3 : 1); the percentage of engorged females that had animal blood
in their guts was always found to be higher than that with human
blood. The number of adults caught indoors in the morning was
often the same as that in the evening; daytime resting places are
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shrubs and banks of streams (Venhuis, 1942; Keukenschrijver, 1921;
Doorenbos, 1925; Wharton, 1950).

Identification. This well ornamented species is easily recognized
by the 6 pairs of abdominal scale tufts. No other oriental anopheline
is similarly decorated.

Distribution. Sumatra, Java, Borneo, Celebes, Bali, Lombok,
Sumbawa, Sumba, ? Flores, Ambon, and some of the smaller Mo
luccas; Assam, Burma, Thailand, Indo-China, Malaya, China,
Phillippine Islands, ? Formosa.

Relation to Disease. Reports as to its importance as a malaria
vector are contradictory. The percentage of naturally infected females
in Indonesia was rather high: from 0.4 per cent.—:11.5 per cent, in
certain areas. In Malaya it has never been considered as of any
importance.

Anopheles kolambuganensis Baisas 1931

Baisas, 1931. Trans. 8th Cong. Far East Assoc. Trop. Med.; p. 252.
type-loc: Kolambugan, Mindanao, P.I. type: ? Nat. Mus. Manila.

After Russell and Baisas.

Adult. Medium-sized, rather pale. Palpi (fig. 93, b) of female with
some white scales at mid-outer surface of second segment; white
scales, at apex form narrow band on 2—3; 3rd segment with basal
half dark, followed by a wide white area and a narrow black area,
extreme apex golden; basal third of 4 dark, the rest upwards golden
or whitish; base of 5 usually dark, the apex golden; but sometimes
this segment is entirely golden. Palpi of male (fig. 93, d) with more
numerous white scales at middle and base of segment 2; narrow
pate band at 2—3; a middte indefinite wide pale area on 3, followed
by a black and a pate band; enlarged portion at the apex black;
segment 4 entirely golden, white under certain light; 5 also golden
except for a dark basal band. Proboscis (fig. 93, c) dark, except
labella; usually with a .pale golden subapical band or patch.

Wings (fig. 93, a) extensively pale; prehumeral area usually pale
on basal two-thirds; at times with a dark interruption, thus forming

FIGURE 93

A. kolambuganensis details of adult: (a) wing; (b) $ pal)); (c) proboscis; (d)
<Jpalp; (e) front, tarsus; (f) hind tarsus; (g) venter of abdomen; (h) lobe oi
harpago; (i) and (j) tipsofphallosome showing leaflets (after Russell andBaisas).
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a prehumeral white area. All other costal pale areas are wide, with
the exception of the sector white area, which in rare instances is
tiny. The accessory sector pale area is particularly conspicuous in
this species and involves the costa completely. The black area
between sector and accessory sector pale areas is represented by a
mere dot on the costa. Black spot between preapical costal and sub
costal pate areas frequently divided into two, always so on vein 1,
and very rarely continuous on costa; black spots on stem of 2 and
4.1 may be two or three. Pale fringe spots opposite all veins arc so
wide as to encroach upon, or entirely obliterate, the black areas,
particularly opposite the first two veins. The greater part of fringe
basal to opposite vein 6 is also pate. Legs spotted, most of the tarsal
segments with pale apical patches, some with basal pale patches
also; tarsal segments often extensively pale. Thorax with.numerous
broad pale scates on dorsum and sides, including sides and fossae
of mesonotum, decreasing in number and becoming absent in the
middle in front ofscutellum; pleurawithout scales. Anterior pronotal
lobe with a tuft of scales.

Abdominal tergites with broad pale scales toward apices and sides
from II to VII, the scales increasing in number and becoming mixed
with black ones to form distinct lateral scale-tufts on posterior
segments, particularly on V to VII; VIII with numerous golden
scales above, and both pale and dark scates beneath; ventrally some
pale scates toward latero-apical edges from II to VII.

male. Like female although with fewer scales on mesonotum and
abdomen.

Terminalia with parabasal spines of the Myzomyia type, somewhat
similar to kochi in having spine 4quite far from the basal group 1—3.
The distance is not so great asfin kochi. Dorsal lobe of harpago with
a club, ventral lobe with apical spine longer than club; one slender
internal spine, no external spine. Phallosome with six or seven leaf
lets, the largest well serrated on oiu/side.

Larva (fig. 94). Medium sized, easily recognized because of its very
white and black markings, the white being sharply retained for
some years in formalin orGater's fluid: ic (fig. 94, a) finely branched,
widely separated; pc"short, simple or finely branched; pc with 2—8
branches; suturals simple or with 2—3 branches; transsuturals with
2—7 branches.
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FIGURE 94

A. kolambuganensis details of larva: (a) clypeal hairs; (b) shoulder
hairs; (c) hair no. 1 on metathorax; (d) same hair on abd. seg. I
and (e) on abd. seg. IV; (f) lateral hair on abd. seg. IV and (g) on
seg. V, after Russell and*Baisas. •

Shoulder hairs stout, dark, bases confluent, inner 12—26, middle
8—15 br.; metathoracic fan (fig. 94, c) developed.

On abd. seg. I fan (fig. 94, d) rudimentary; on seg. II—VII
(fig. 94, e) complete; lateral hair on IV and V (fig. 94,/, g) 4 to 5
branched; half or less the length of that on III; on VI very short;
tergal plates small. Anterior half of thorax, segments II, V and
VIII and sometimes VII totally white.
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Bionomics. Larvae may be collected in quiet, nearly still portions
of streams in virgin forests.

Distribution. Philippine Islands.

Relation to Disease. Unknown. .

Anopheles tesselatus Theobald 1901

Theobald, 1901. Mono. Cul. I, 175 (A. tesselatus mentioned as Mi
name, but described as A. punctulatus Don.), type-loc: Taiping
Perak, F.M.S. type: $ in British Museum.

Adult, female. Head. A broad pale vertical spot; vertics
chaetae forming a rather sparse white frontal tuft. Antenna: som
very small scales on t and a patch of white scales on fs 1. Palpi dar
brown with three white apical bands as follows: segment 3 wit
apical half pale, segment 4 mostly pate, also segment 5. A furthe
narrow, pale band at joint of segments 2—3 and a patch of pal
scales on 2 and 3 (fig. 95, b). Proboscis with apical half and label;
yellow brown to golden yellow, just before labella a dark ring
present; base of proboscis without any prominent tuft, but seal
somewhat long in this situation.

Thorax. On apn there may be a few dark scates; usually only hai
present; one or two propleural hairs; mesonotum with a dark ey
spot on front of lateral area; dark longitudinal lines present,
silvery shine on fossae and lateral areas; mesonotum clothed wi
pale hairs and narrow white scales, forming median and lateral tui
in front. Pleura dark, spiracular hairs 2—3 or missing; preak
from 2—5, mesepimerals 4, stern'opleurals: upper 4, lower 4. Sc
tellum greyish brown, median area dark. Halteres entirely p;
including knob. Wing (fig. 95, a). Generally as in leitcosphyrus, 1;
the pale areas on the veins more extensive. Fringe spots oppos
all the veins while in leucosphyrus there are no spots opposite 2.1,!
and 6. Legs: Trochanter with yellow scales, femora, tibiae and
spotted. Tibia and t\—5 of front leg with pale apical bands, tl-
have also pale basal bands; mid-leg with narrow apical bands
t\—3, on 4—5 the bands indistinct; hind leg (fig. 95, d) with 1
tibia minutely pale apically, narrow terminal bands on 21—4;
of t5 may be dark or pale.
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FIGURE 95

A. tesselatus details of adult: (a) wing; (b) $ head;
(c) <$ palp; (d) hind leg; (e) <j terminalia; after
Swell, and Rod.

Abdomen. With hairs only, dense and golden on the last segment.
Cerci with a few yellowish scales.

male.- In general as $. Antenna with one or two dark scales on
fs 1. Palpi as in fig. 95, c. Proboscis dark with yellow brown labella.
Coxites with numerous pale and some dark scales.

Terminalia (fig. 95, e). Parabasal spines with 3 spines in a basal
group and 2 implanted more distally, far apart from the basal three
and from each other like in kochi; between the spines small delicate
hairs. Harpago with stout apical hair, about the same length as,
or a little longer than the club; one or two additional small hairs
may be present; basally the harpago has fine.delicate hairs. Phallo
some not quite half the length of coxite; with about 4 and up to
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A. tesselatus details of larva:
(a) clypeal hairs (lines of draw
ing too stout); (b) shoulder
hairs; (c) part of fan on abd.
seg. IV; (d)—(g) fans on meta
thorax and abd. seg. I, II, and
III—VII respectively; (h) fan
on abd. seg. IV; (c) after Gater,
(d—h) after Russell and Baisas,
Philippine forms.

7 leaflets on each side, the largest about half the length of phallo
some; proctiger with slight chitinous thickening; lobes of 9th tergite
triangular with broad base.

Larva. Antenna usually darker than the head, ic (fig. 96, a) wide
apart, rather stout, somewhat frayed; in paler larvae they appear
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I more slender, not dark and hardly frayed; oc very short, simpte;
| pc short, well behind; in pale larvae they are somewhat longer.
| ; Sutural hairs twice as long as oc with 2—4 branches, transsuturals
I with 2—3 branches.
I Shoulder hairs (fig. 96, b) darkly pigmented; only ms with distinct
| root; is often very dark with 2—3 branches, if there are 5—6 the
| branches arise at one level. Pleural hairs conforming to group-
| i characters. Poorly developed fan of 10 leaflets on thorax (fig. 96, d);
I on abd. seg. I (fig. 96, e) rudimentary fan of 7—8 leaflets or a fan-
1 like hair; on II (fig. 96, /) usually only a fan-like hair, sometimes a
| ' rudimentary or even a small fan with 6—13 leaflets. On III—VII

•: (fig. 96, c) complete fans; the leaflets are only pigmented at base.
i At about $ from base 1—3 serrations, no distinct filament. Anal
I. papillae unequal in length. Fig. 96, (g) and (h) show a normal and
I an abnormal abdominal (III—VII) fan of Philippine specimens.
f It should be noted that the usual shape of the leaflets is lanceolate
i in that region. See also under var. orientalis.

!•• Bionomics. The larvae are usually found in rice-fields; also in
! shaded pools in the woods, now and then along grassy banks of
I• running streams or in swamps. Other breeding places are fresh water
V fish ponds and small pools with brackish water. The larvae can
I stand a good deal of pollution. The adult attacks man, but seems
H to prefer animal blood (buffalo); there are however records from

which it seems apparent that this species prefers human bipod.
Venhuis (1942) found numerous adults on riverbanks.

•;• Identification. This well ornamented medium sized mosquito
has been confused with A. punctulatus. The Neomyzomyia-key points
out the different characters of allied forms.

Distribution. Sumatra, Java, Borneo, Celebes, Bali, Lombok,
Sumbawa, Alor, Sanana, Halmaheira, Ternate, Buru, Amboina;
India, Ceylon, Burma, Thailand, Indo-China, Malaya, Andaman Isl.,
China, Hongkong, Philippine Isl., Formosa.

Relation to Disease. A. tesselatus could be infected with Plas
modium vipax (4 per cent, of dissections positive). In areas where
there were hardlyanycattle, nearly half of the specimens had human

j blood (Walch, 1932); in districts with more cattle, there was no
trace of human blood. There is no evidence that this species carries
malaria in normal circumstances.
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FIGURE 97

A. tesselatus var. orientalis details of
adult and larva: (a) $ palp of speci
mens described by Swell, and Swell.
(1920); (b) usual form of Indonesian
tesselatus type -species; (c) Celebes form
of Brug (1938); (d) tesselatus of the
Philippine Islands; (e) clypeal hairs;
(f) shoulder hairs; (g), (h), and (i) hair
no. 1 of abd. seg. I, II, p.nd IV respec- j
tively; (c) after Brug, (d) after Russell
and Baisas; (e-i) after Swell, and Swell.



Anopheles tesselatus var. orientalis Swellengrebel and Swellen-
grebel-De Graaf 1920

Swellengrebel and Swellengrebel-De Graaf, 1920. Meded. B.G.D.
Vol. 9, Add. p. 3. (Neomyzomyia punctulata var. orientalis). type-
loc: Paleleh, Celebes, type: location unknown.

This variety has always been considered as distinguishable from
the type-species in the larval stage only. The fans have the leaflets
without serrations and there never is a fan on the first abdominal
segment not even a rudimentary,one, only a small feather. Brug
(1938) reported a specimen of tesselatus with an abnormal palp
fig 97, c). This comes very near the palp in fig. 97, a, as given in
Swellengrebel and Swellengrebel's first description. These authors
considered this character, however, not as a constant one. It may
be nevertheless that there really is a small-palpal difference
between tesselatus type form and its variety. Russell and Baisas
(1936) figure the $ palp of the Philippine form of tesselatus without
the pale patches as we found theni in Indonesia They describe a
patch of pale scales at about the middle of 2, and one at about ^he
middte of outer surface of the dark basal band in 3 Theleafi*tsof
the fans in the larva of Philippine tesselatus are all figured as lance
olate or hair-like, and the notched leaflets are mentioned as vari
ations Brug's variation was collected on Celebes, where many
Philippine species of anopheles have been found. Brug did not report
on the larval skin belonging to the form he described.

Bionomics. Larvae found in ditches and pools with grassy vege
tation and clear water; also along grass-grown margins of nvers,
either in the woods or in the open.

Distribution. Celebes, Buru, Ambon, Ceram.

Relation to Disease*. No records.

Anopheles leucosphyrus Donitz 1901

Donitz, 1901, Insectenb5rse; 18:37. type-loc: Kaju Tanam,
Sumatra, type: $ Co-type in Br. Mus.

Adult, female. Head with pale vertical spot; scales> as in other
members of the group. Antenna: t without scales; fs 1 with some
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pale and dark scales. Palpi: basally somewhat shaggy; only rbs
entirely dark; four pale apical bands present (fig. 98, b), narrow on
2 and 3, broader on 4 ft. of segment) and 5 (3/4 of segment). Pro
boscis dark, the scales ventrally at base forming slight tuft,
labella pale.

Thorax with black scale-tuft on apn; propleural hairs 2 large and
1 smaller one. Mesonotum dark, often with distinct lateral eyespot;
covered with golden hairs and dark chaetae; anteriorly the scales
form prominent median and lateral tufts, the latter with an area
of black scales extending on to face of promontory; a few scattered
scales on fossae and lateral areas near wing-roots. ScuteUum with
hairs and hair-like scales, lateral portions pale, median area black.
Pleura greyish brown, with 2 dark lines; 1 or 2 small spiracular

: hairs; prealars 5; mid sternopleurals 2—3, lower sternopleurals 3;
upper mesepimerals 4-6. Halteres yellowish brown at basal part
of stem, remaining part blackish brown with long, yellow, silky
scates. Wings as in fig. 98, a; the wing pattern somewhat variable
because some of the dark spots may break in smaller ones, af l.b
times as long as pf; base of af i/8 its length closer to wing-base than
that of Pf; six or more dark spots on vein 6 and similar spotting
on vein 5 and 5.1; fringe-spot opposite 5 and 6, or a spot is present
between the apices of these veins. Length of wing 3—3.7 mm. Legs,
trochanters with hairs, coxae with dark hairs and yellowish white
small scales. Femora, tibiae and 11 of all legs with numerous yellow
spots, on hind legs (fig. 98, c) also t2. All tarsi with an apicjd pate
band; t2-4, of front sometimes also of hind legs with basal pale
band; apical V« (or there about) of hind tibia, together with the
basal portion of first tarsal segment, conspicuously pale, forming
the broad pate tibio-tarsal band easily visible to the naked eye,
characteristic of this species and allied forms.

Abdomen dark with golden/shiny hairs on dorsum except on_ VIII,
where there are numerous golden hairs and scates; pale lateral^spots
towards frontal margin on segments III-VII on venter, a tuft
of dark scales and a few pate ones on VII, sometimes some scates
also on VI or V; cerci and VIII dark.

male. In general as in $. Antenna with a few scates on fs. Palpi
as stiown in fig. 98, d. Abdomen with a fair number of golden scales
on dorsum of VIII and on coxites; the scale-tufts as in female, or
on V—VIII just with scales, no tuft.



FIGURE 98

A. leucosphyrus details of adult: (a) wing; (b)
2 head; (c) hind leg; (d) <J palp; (e) <J terminalia;
(b), (c) and (e) after Swell, and Rod.

Terminalia (fig. 98, e). Parabasal spines 5; spine no. 4 and 5 some
distance apart from basal group and from each other. Harpago
with apical hair as long as, or shorter than, club; one or two smaller
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tairs present; harpago finely hairy on basal part. Phallosome short,
ess than half length of coxite, about 7—8 leaflets on each side,
he largest V3 length of phallosome. One or two of the leaflets show
errations.

.arva (fig. 99). Clypeal hairs: ic simpte or finely frayed, long,
slender; oc about 1j3length of ic, simple, not frayed; pc wide apart
ind well backward, small, simple; suturals with 2, transsuturals
with 3 branches. Antenna rather slender; hair arising x/4 to x/3 length
Df antenna from base.

Shoulder hairs darkly pigmented in full-grown larva; ts and ms
with heavy shaft, many branches and large, often fused, base on
which os may be inserted. Incomplete fan on thorax (see also
fig. 99, c) with 10—11 lanceolate leaflets. Pleural hairs conforming
to the group-characters.

Fans well developed on III—VII with about 18 leaflets (for
variation see fig. 99, /); hair no. 1 on I, a hair with 4—7 branches;
on II a rudimentary fan with hairs and leaflets; leaflets of fans in
basal part slightly more pigmented than in apical part, so that the
narrowed part of the leaflet is clearly visible at low magnification.
There are two or three indentations along margin; the filaments
vary from half to 1/3 length of blade. Lateral hairs on IV—VI long,
somewhat slender and split near base into 2 on IV and V and 2—3
on VI; they are very short, with 3—4 br. on VII. Tergal plates
very small; spc well developed and mps fairly broad anteriorly, its
anterior border nearly touching the chitinisation. Pecten with 4—5
Ipng and 7—10 short processes, practically all with some serrations
at their bases; ps with 4—5 long br. Caudal hooks 5—6 somewhat
shallow. Anal papilla exceptionally long, three' times or more the
length of anal segment.

Bionomics. A. leucosphyrus has its breeding places in deep jungle
and so they are difficult to detect: Pools, well shaded along streams.
But on the other hand many records are there of leucosphyrus
breeding in open jungle (Coveil', 1927; Senior White, 1926; Clark and
Choudhury, 1941). The variety of breeding places of this elusive
species is remarkable: pools with dead leaves; pools without
vegetation in Nipah forest; in springs-with or without vegetation;
elephant foot-prints; bomb-craters, wheel-ruts (Colless, 1948). It has
been found on Sulug-Island near North Borneo in 2 wells, one of
which contained brackish water (Clarke, 1948).The adults are seldom
found in houses on account of the very late hours they choose for

283



FIGURE 99

A. leucosphyrus details of larva: (a) head; (b) shoulder hairs; (c)
metathoracic fan; (d) hair 1 of abd. seg. T; (c) part of abd. fan IV;
(f) part of abd. fan IV showing other type of leaflets in Philipp.
specimen; (g), (h) and (i) lateral hairs of abd. seg. IV, V and VI
respectively; (a) and (b) after Swell, and Rod.; (e) after Gater; (c),
(d), (f)—(i) after Russell and Baisas.

their meals and the habit of leaving the human habitation im
mediately afterwards to fly straight back to the jungle. Defective
mosquito curtains are good traps to catch this species (Roper, 1914).
In this way De Rook (personal communication) caught numberless
leucosphyrus on Sumatra in P.OW. camps during Japanese occu
pation. Still there are records of leucosphyrus found in houses: Bais
(1919), Clark and Choudhury (1941), Toumanoff (1936). Walch
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(1932) recorded 90 per cent, with human blood out of 102 specimens
collected in houses. Ramsay et al. (1936) found 75 percent, with
human blood out of 102 tested. During the last war it was found
tobea vector among troops inBurma (Macan 1948). There isperhaps
a connection between the variety of breeding places and the many
forms of leucosphyrus that occur.

Identification. The broad pate tibio-tarsal band on the hind
tegs suffices to distinguish A. leucosphyrus and its related forms
from all other oriental anophelines. For a long time hackeri was
the only other known species of this complex.

In 1930 Santiago, on the Philippine Isl., found a leucosphyrus-like
anopheles which was later described as A. cristatus (King andBaisas,
1936); a new variety from a breeding place in the same area was
described bythe same authors in 1936 as A. leucosphyrus var. riparis.
In 1936 Baisas described var. balabacensis as a new variety from the
Philippine Islands. After the war Colless (1948) found a new form
in North Borneo (pujutensis) and in 1949 Reid gave a preliminary
account of the forms oi Anopheles leucosphyrus in which all the
previous work was included. See note below.

Distribution. Sumatra, Nias, Java, Borneo, Pulu Laut, Celebes,
Sangir and Talaud Isl., Buton; India, Ceylon, Burma, Thailand,
Indo-China, Malaya, Andaman Isl, Phillipp. Isl. Many of these
records refer to one of the other leucosphyrus forms.

Relation to Disease. Though for a long time found infected and
suspected as a vector in several areas in Indonesia and surrounding
countries: Roper (1914); Bais (1920); Doorenbos (1931); Stoker
(1934); Goelarso (1934), it is only comparatively recently that its
potential importance as a /vector has become more widely rec
ognized: Clark and Choudhury 1941, Covell 1944, Afridi and Arthur
1945, McArthur, 1947. There seemed to be circumstantial evidence
that it was only the type form which has been found infected in
recent investigations (but see under balabacensis) and that this
form bites man readily (McArthur, 1947); but Bouman recorded
a natural infection of 4 out of 13 hackeri on Celebes, without
mentioning, whether gut or glands were infected (McArthur, 1951)
and Van Hell (1952) reports a natural infection of the gut of 5 per
cent, in Celebes of hackeri; no infection of the salivary glands was
found at that time.
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Note. Since enough evidence came to hand to consider A. leuco
sphyrus as a very efficient vector of malaria, it has become a matter
of importance to clear up the systematics of this species (Reid, 1949).
It appears to consist of at least six or seven distinct forms. Reid
gives the following distinguishing characters in a provisional key,
to which A. balabacensis has been added, and which includes forms
from Indonesia, North Borneo, Malaya, Thailand, Indo-China,
Ceylon, Philippine Isl. His interesting notes on the different forms,
most of which may be regarded as good species, are included.

Provisional key to the adult females of the Anopheles leucosphyrus
group:

1. Palpi clearly shorter than the proboscis,
which is longer than the front femur 2
Palpi and proboscis subequal, the latter
not longer than the front femur 4

2. Preapical and middle dark marks on
vein 1 nearly always with more than
one division each. Fourth hind tarsus

without basal pale band, costa often
with accessory sector pale spot. Apical
and preapical bands of palpi broad,
apical segment half or more than half
white var. pujutensis
Preapical and middte dark marks on
vein 1 with only one division each.
Fourth hind tarsus often with basal pate
band, costa without accessory sector
pate spot. Apical and preapical pale
bands of palpi broad or narrow 3

3. Apical and preapical palebands ofpalpi
narrow, only tip of apical segment
white. Palpi much shorter than pro
boscis, shorter by more than length of
last segment, usually by about length
of last two hackeri

Apical and preapical pale bands of palpi
broad, apical segment half or more than
half white. Palpi shorter than proboscis
by not more than length of last seg
ment, usually less var. elegans
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4. Vein 1 with presector dark mark di
vided, usually extending basally into
the presector pale area; preapical and
middle dark marks usually with more
than one division each. No dark stripe
on ventral aspect of hind tibial pate
band; t 4 of hind leg with or without
small basal pale band 5

Vein 1 with presector dark mark un
divided, the same length as the corres
ponding marks on the costa and sub
costa; preapical and middle dark marks
with not more than one division each.
With a more or less well marked dark
stripe on at least the proximal portion
of hind tibial pale band; M of hind teg
usually without basal pale band 6

5. M of hind leg with a band or patch of
pate scales at base; front tarsal bands
distinct and complete .... balabacensis

t 4 of hind leg entirely dark at base;
front tarsal bands often incomplete or
indistinct : leucosphyrus type form

6. Costa without prehumeral pate area . cristatus
Costa generally with prehumeral pale
arca _ leucosphyrus var.

riparis

In general males can be identified without much difficulty, chiefly
by the number of divisions in the dark marks on vein 1. Var. elegans
does not occur in the Indo-Australian Region.

Anopheles balabacensis Baisas 1936

Baisas 1936. Philipp. J. Sci.; 59 : 65 (Anopheles leucosphyrus var.
balabacensis). type-loc: Balabac Isl.. type: $, ? and corresponding
larval skins in Bureau of Health, Manila.
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FIGURE 100

A balabacensis details of adult: (a) wing; (b) $ palp and proboscis;
)C( ,^T tarsus; (d> two types of harpago; (e) leaflets of phallosome;
(a), (b), and (c) after Colless; (d) and (e) after Russell and Baisas.

After Colless:

Adult, female. Head with-' jproboscis. (fig. 100, 6) dark, rather
shaggy towards the base ventrally. Palp (fig. 100) with narrow
pale apical bands on seg. 2—4 and a7broader apical band on seg. 5,
the latter equal to or somewhat wider than the subapical dark band!
Antennae with pale scates on seg. 3.

Thorax. Mesonotum dark with a greyish bloom, and a conspicuous
pattern of paired dark spots, one in the posterior angle of the fossa,
one behind this and slightly lateral to it, and one above the wing
root, together with a central dark area in front of the scutellum;
anterior margin with central tuft of. pale narrow scates, and lateral'
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\ tufts of broader scales mostly dark; a few broad flat scales usually
;• present in the fossae and some pale erect scates laterally in front
[ of the wing-roots. Halteres conspicuously white above, black below.
\ Pleura dark with some lighter areas; propleural hairs 1or2, rarely 3;

spiracular 1 or 2, one sometimes replaced by a flat scale. Wing
(fig. 100, a): Costa with usual pale areas; prehumeral pale spot
sometimes absent; a partial or complete accessory sector pale spot

' usually present. Vein 1 with the presector dark spot on at least
one wing, divided by 1 or 2 pale areas, the middle and subapical

i; dark spots variably subdivided.'Vein 2 dark basally; 2.1 and 2.2
dark at base with 2—3 other dark spots. Vein 3 with 6—7 dark
spots. Vein 4 with dark or mixed scaling and definite pale areas
at the cross-veins and before the fork; 4.1 and 4.2 with central and
apical dark spots. Vein 5 pale basally with 3—5 dark spots, beyond
bifurcation 3—4 spots; 5.1 with 5—6 dark spots. Vein 6 with 3—7
dark spots. Fringe pale as figured. The long pale area at tip of wing
may be broken into a small area at the apex of each vein or there
is a pale area at the apex of 3 only. Bases of the fork cells approxim

ately level or pf slightly further from the wing-base. Legs:
Coxae without scales. Femora, tibiae; t 1 and sometimes t 2, with
conspicuous white spots. Hind femur with narrow pale apical band,
hind tibia with narrow basal band and broad white apical band;
the latter, in conjunction with a broad basal band on t 1,
forms the conspicuous knee spot which characterizes this species
and its near relatives. Front tarsi with seg. 2 usually spotted,
seg. 1—5 with pate apical bands, seg. 2—4 with pate basal bands;
mid-tarsi with narrow apical bands on seg. 1—4, often on seg. 5
also; hind tarsus (fig. 100, c) with very broad basal pale band on
seg. 1, narrow apical bands on seg. 1—5, and a small basal pale
patch or band on seg. 4 and sometimes 5; seg. 2 sometimes spotted.

Abdomen. Dorsal surface with numerous golden scales on seg. VIII;
ventral surface with a dark tuft on seg. VII, and some flat golden
scales on seg. VIII. Cerci with golden scales.

male. Generally similar to female. Front legs without basal
banding on seg. 1—3, seg. 4 basally banded or entirely pale, seg. 5
pale. Wing with prominent accessory sector pate area on costa;
presector dark spot on vein 1 simple or divided. Abdomen with
profuse golden scaling on dorsal surface of seg. VIII and a few dark
scales ventrally on seg. VII and VIII.
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FIGURE 101

A. balabacensis details of larva: (a) clypeal hairs; (b) shoulder hairs-
(c) thoracic fan; (d) and'Xe) fans of abd. seg. I and IV respectively:
f). (g) and (h) lateral hair on abd. seg. IV, V and VI respectively-

(a)—(h) after Russell and Baisas.

Terminalia. Phallosome with 8 or 9 blade-like leaflets on each side,
several of the larger ones with serrations (fig. 100, e). Harpago with
apical spine slightly shorter than club; other spines variable; usually
1internal spine about half the length of the apical spine, and a short
seta below it on the face of the lobe; however, either of these maybe
duplicated or the short seta may be absent, on one or both harpagones.
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Larva. Head (fig. 101, a): ic simpte or with fine side hairs; oc
simple, about one-third length of ic; pc simpte; sut. 1—3 branched;
transsut. 2—3 branched. Shoulder hairs (fig. 101, ,6): is 10—24
branched with prominent pigmented root; ms 8-T-14 branched
with prominent root, often joined to that of ts; os short, simple.
Metathoracic fan weakly developed with long stem and lanceolate
leaflets. Pleural hairs all simple, except for a short 2—3 branched
hair in the metapleural group.

Abdominal fans rather variable (fig. 101, d and e); on abd. I small
and undeveloped; on II developed with lanceolate leaflets, some
times with leaflets with poorly differentiated filaments; on abd.
Ill—VI developed with variable degree of differentiation, from a
short, pointed filament with broad base to a practically un
differentiated condition; abd. VII smaller, usually lanceolate.

Bionomics. The typical breeding place of A. leucosphyrus as re
corded from other countries is in deeply shaded pools, under jungle
cover. Although balabacensis was recorded on several occasions
from such places, heavy larval concentrations were frequently found
in open, lightly shaded or sunny situations, in bomb craters, wheel
ruts, and miscellaneous pools; these usually had a fine silt bottom
and clear water. However, McArthur (1947) records A. leucosphyrus
as an almost exclusive jungle breeder in Nth. Borneo, and it seems
likely that the atypical breeding sites recorded above were due to
abnormal seasonal conditions, possibly the drying-up of jungle
seepages. The adult was rarely taken in the field, due probably to
its shy habits and late flight period.

Identification. The adult of balabacensis is readily distinguished
from other forms in this complex by the characters given in the key,
The larva differs from hackeri in having ic not stout in the basal
portion; from crislatus in having oc and pc small and simpte, not
long and branched; from the type-form, from var. pujutensis and
from var. riparis it can not very well be distinguished.

Distribution. Labuan Isl.; Borneo; Philippine Isl. (Palawan and
Balabac); Assam; Burma.

Relation to Disease. A. balabacensis is the principal vector of
malaria, in British N. Borneo as shown by Colless (1950), who found
a natural infection of 1.6 per cent, (glandinfection). The leucosphyrus
form from Assam and Burma incriminated as vector is according
to Colless (1950) also balabacensis.

Salai BesiJTpr.:.'
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FIGURE 102

A leucosphyrus var. pujutensis details of adult: (a) wing; (h) Cj palp
and proboscis; (c) front tardus; (d) mid-tarsus; (c) hind tarsus;
(f) <J palp; (g) harpago; (h) leaflets of phallosome (after Colkss).

A. leucosphyrus var. pujutensis Colless 1948

Colless, 1948. Proc. Linn. Soc. N.S.W.; 73 : 101 (A.(M.) leucosphyrus
pujutensis). typetLOc: Pujut, Northern Sarawak, type: Holotype $,
allotype 6\ six female paratypes, six male paratypes, together with
cast skins of holotype and four paratypes, and one morphotype
larva in Museum of Division of Economic Entomology, Council for
Scientific and Industrial Research, Canberra, A.C.T.
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Adult, female.

Closely resembles A. balabacensis, differing in the following cha-
racters:

1 Apex of proboscis with narrow ring of golden scales proximal to
, T^Ssr^istinctly longer than the palpi (ratio 0.9!-
, Ve'rlKSaearranged in two markedly irregular rows.
\ SSfSS•^X.- vein 1undivided and e,ua, in

length to corresponding spot on costa (fig. 102,«)..
I &?^ISnvSly'without pale hasa, markings on «4

(fig. 102, e).

iS£ £=£ ^a^^re^wTfSt^
terminalia (fig. 102, g, h).

LARvMfl6.to3.«,M. ™^£^«^
from those of leucosphyrus type form and ™r-"? ^ distingUished
two, they are in the Malayan ^™£j^{ ^11 developedfrom the larva of hackeri by the ataaj* « ^ ^ ^
KC1ndaSiI te i^uTf"rt^ >-*<' an" more slender and has fewer branches.

B.cxoucs. ,1. /««*** var. ,•£"*£ Jfsma^oo^ndalong with UacHH but occurs ™»p^'£1£,,^J lying in
other such places (Rod. 949) andl'™18 »' d (Colless, 1948).

TZ^Z^^^X^ IL »>ne. The
, adult was not taken in the field.
i Iob™ca™». Up till now U*£m££»£ been^ed
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FIGURE 103
A. leucosphyrus var. pujutensis details
of larva: (a) head; (b) shoulder hairs;
(c) leafletsof abd. fan IV (afterColless).

Apical and preapical pale bands of palpi broad,
especially theapical, so that apical segment of palpi
is half or more than half white. Preapical dark mark
on vein 1 usually with more than one division;
middte dark mark on vein 1 also usually with more
than one division; costa in about half the specimens
with an accessory sector pale area. / 4 of hind legs
without basal pale band. Ventral aspect of hind
tibialpale bandwithout, orwith only a small, dark
stripe var. pujutensis

Apical and preapical pale bands of palpi narrow,
especially the apical, so that only the extreme tip
of apical segment is white. Preapicai dark mark on
vein 1 with only one division; middle dark mark on
vein 1 also with only one division which is the
accessory sector palearea; no accessory sectorpale
area on costa; t 4 of hind tegs in about half the
specimens with a small basal pate band. Ventral
aspect of hind tibial pale band generally with a
proximal dark stripe • hackeri
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The tip of the palpi broadly or minutely pale is the most reliable
distinguishing character. The long proboscis and the wing characters
will distinguish the males of pujutensis from the other forms.

Distribution. Borneo; Sumatra (Deli, Muara Tebo); Malay
Peninsula (Negeri Sembilan, Selangor and Perak).

Relation to Disease. No records.

Anopheles hackeri Edwards 1921

Edwards, 1921. Bull. ent. Res.; 12 : 69—80 (Anopheles leucosphyrus
var. hackeri). type-loc: Malaya, type: $ in British Museum.

After Gater.
Generally similar to A. leucosphyrus, the most striking difference
being in the length of Hit: proboscis and in the extent of the pate
bands on the palpi.

Adult, female. Proboscis much longer than the palpi, about
\\ times their length, smooth. Palpi (fig, 104, 6) with narrow pale
bands at apices of segments 2—5, sometimes hardly discernable
(especially at apex of segment 5) consisting of a few pate scales
partially hidden by overhanging dark scales. Wings (fig.104, a):
dark spots on costa and vein 1wider than in the type form; tendency
to breaking up of dark spots not so great, vein 6 may have only
four long spots on one wing; fringe spot at 5.1 often absent, those
at 4.1 and 4.2 not very evident, none between 5 and 6.

Abdomen. Scaling on dorsum as in A. leucosphyrus; on venter some
scales on segments VII and VIII, but the tuft on VII lacking.

male. The number of divisions in the dark marks on vein 1 may
help to distinguish this variety from other forms, terminalia similar.

Larva (fig. 105). ic placed far apart, stout basally, very fine
distally, tapering somewhat abruptly; simpte or possibly bifid at
tip; oc about half the length of inner: stout basally, fine distally,
simple; pc extending well beyond bases of ic, placed between ic
and oc; sutural hairsas long as pc; simpte or bifid at tip; transsuturals
slightly longer than suturals and in line with or slightly anterior
to them, simpte or with 2—3 br.; shaft of antenna slender; antennal
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FIGURE 104
A. hackeri details of adult: (a) wing; (b) $ palp and proboscis; (c)

hind leg; (d) <J palp; after Cater, (a) modified.

hair small, simple; position varies from »/, to nearly half the length
of the shaft from base; is stout with 19 to 22 branches (exception
ally 12—16) and a prominent dark root; ms stout with 14—19 br.
and a prominent dark root, which is sometimes confluent with the
root of is; os arising from root of ms or separately. Metathoracic
fan varies from 6 or 7 narrow lanceolate leaflets arising from an
elongated stem, to 11 or 12 lanceolate leaflets arising from a short
stem; tips of leaflets fine and drawn out. Pleural hairs as for the
group. Fans on abdomen: I small, with a few flattened branches
or narrow, lanceolate leaflets; II to VII (fig. 105, d) fully developed,
the leaflets evenly pigmented ,or with slightly less pigmentation in
the region of the filament; the filament under half the length of
blade. The width of the blades of the leaflets varies.

Bionomics. In dead, hollow .and split bamboos under shade; once
in a treehole in jungle (Dunnewold, 1934); also found in Nipah
swamps (brackish water zone).

Distribution. Malay Peninsula; Borneo; Sumatra.

Relation to Disease. No records, though Van Hell (1950)
mentions infected specimens of this species on Celebes. This may
however have been the form described below.
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VM shoulder hairs after I)imnc\vold.

Anopheles leucosphyrus near hackeri (Celebes form)
This form is distinct from hackeri. Although the palpi are exactly
alike- shorter than the proboscis, and with very narrow apical and^Tband.. the dark marks on vein 1tend to ^nume^ous
pale interruptions (fig. 106, a), e.g. 3-6 in the preapicaL dark ,^rk
instead of only one as in typical hackeri. Also the dark stripe on
the hind tibial pate band tends to be divided, taking^ form of
a short proximal stripe with a disconnected black spot distally
(fi: 106 ?r Onlv known from Celebes (Palu, Lindo-Lake) and
slands near to it" (Kabaena, Buton): 3 females; 2 males from these
localities are probably this form, also the specimens collected by
&^«^rebet and Swellengrebel in Paleleh (1920, b) and var. hackeri
mentioned by Van Hell from Celebes (19o0).
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FIGURE 106

A. hackeri Celebes form details of adult: (a) wing; (b)
white knee-spot of hind leg showing dark interruptions

in white apex of tibia.

Anopheles cristatus King and Baisas 1936

King and Baisas, 1936. Proc. ent. Soc. Wash.; 3S : 80. type-loc:
Kolambugan, Mindanao, P.I. type: ? and allotype <J in U.S. Nat.
Mus.

After King and Baisas.

Adult, female. Head. Antenna with a few white scales on
the first flagellar segment. Palpi as long as the proboscis or nearly
so; palpal segments mostly covered with dark scales, which are long
arid semi-erect toward base; four pale bands, one each at the apex
of segments 2, 3, 4 and $. Segment 5 is usually merely tipped with
pale scales, and the preceding bands are usually very narrow; one
specimen, however, has the apical segment divided into nearly
equal lengths of black and pale scales, and another has the distal
two-thirds white.

Thorax. Apn small, with a tuft of broad, dark scates; propleural
hairs single on each side; other lateral thoracic hairs consisting of
1 or 2 spiracular hairs (very small and pale), 2 to 4 prealar hairs,
2 or 3 upper and 1or 2lower sternipleural hairs, and 3 to 5 upper
mesepimeral hairs. Mesonotum with sparse, yellowish hair-like
scales, broader white ones in front, centrally and laterally, and
darker broad ones lower down on the anterior promontory. Wing:
3 mm., with contrasting cream and black scaling; multiple spots on
some of the veins, as in leucosphyrus, the number varying from 4
to 7 on vein 6. Costa usually with an area of pale scales over the
humeral cross-vein; prehumeral pale area usually absent (14 of
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I specimens), a small interruption occurring on one wing of one
ecimen and a few pale scales at this point on another. Presector
irk spot of vein 1about equal in length to that on costa and sub-
ista, not interrupted with white. An accessory sector pale area
instantly present on subcosta and vein 1and frequently on costa;
1vein 1 this area oftencontinuous with sector pale area. Subapical
irk spot of vein 1usually having one white interruption, but seme
mes entirely dark; basal end even with that of the corresponding
>ot on costa. Vein 2 with a comparatively large dark spot basally
id a small one at the fork. Wing fringe with a pale spot at the
p of 5 in half the specimens, but no pate scales between 5and 6
ad at the tip of the latter. Other wing markings as shown in the
lustration, some slight variation occurring in the number of spots
n the longitudinal veins. Legs well speckled with yellowish scales;
•ont femora pale ventrally on apical half. First tarsal segment of
-ont legs well speckled; small apical and basal white bands at tarsal
)ints 1—2, 2—3, and 3—4; last tarsal and apical part of fourth
>gment dark. Mid-tarsi unhanded and with only the merest m-
ication of pater scales at the apex of some of the segments; first
arsal segment unspeckled or with 1to 4scattered spots. Hind tibia
nth a prominent pate area apically, one-fifth to one-fourth the
;ngth of the segment dorsally and laterally but much shorter ven-
rally, owing to a streak of dark scales extending nearly to the
oint;' first hind-tarsal segment with a basal continuation of the
ibial band; first and second hind tarsal segments with scattered
peckling; tarsal segments 1, 2, 3, and 4 tipped with pate scales.

1bdomen. Black and devoid of scales except for a fringe of yellowish
>nes on segment VIII and on the cerci.

*ale. Similar in general to female. Palpal club pale except for a
iark band at the bastf and a narrow one (sometimes incomplete)
centrally; preceding segment with a wide apical white band and a
iorsal spot or streak of white scales, of varying size, centrally;
junction of segments 2and 3bare of scales, with pale chitin showmg;
segment 2 with a patch of white scales centrally or basally. Pro
pleural hairs of thorax single. Wing with dark areas somewhat re
duced; prehumeral pate area of costa absent in all except one

' specimen, in which a small interruption occurs; presector dark spot
of vein 1 not interrupted with white and about ecpial in length to
that on costa; accessory sector pale area present on costa, subcosta,
and vein 1 (lacking on only one costa), sometimes, especially on
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A. cristatus details of adult: (a) wing; (b) ? palp and proboscis,
(c) tarsusof front leg ;(d) tarsus of hind leg; (c) <$ palp; (f) harpago;
g) leaflets of phallosome; (a), (f) and (g) after King and Baisas;

other figures after Russell and Baisas.

vein 1, continuous with sector pale area. Fringe spot at tip of vein 5
present in 7 of 10 specimens.

Coxite of terminalia with a group of4 parabasal spines, 1separated
from the others. Harpago with a fused club, an apical hair of about
the same length as club, and a somewhat shorter hair internally,
arising near base of apical hair. Phallosome with 5 to 9 delicate
leaflets on each side, some of which have 2 to 4 small serrations on
one edge basally or centrally.

Larva, ic widely separated atbase and with distinct side branches
on basal half; oc somewhat more than half the length of inner, with
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several stout branches; pc as long as oc and ^^^^^^1
bases intermediate between those of inner and outer hairs. Sutura sSSwSleor forked, occasionally 3-branched; transsuturals
usually forked, sometimes 3-branched or simple.

t with 9 to 20 branches, usually 12 to 18; ms; with 7 to 17
branches usually 12 to 16. Basal tubercles of these hairs not fused.
Pteural ha s as for group but one of the prothoracic long hairs
mIcforked. Thoracic fan with 6 to 12 leaflets, somewhat
broadened and tapering to a sharp point or slender filament.

Fan of first abdominal segment with 1to 5leaflets, undeveloped
or only slightly broadened. Fan of second abdominal segment with
11 to 24 leaflets, somewhat smaller than those on succeeding

gments, but well developed and with ^f^**™^'
leaflets of fans on remaining segments long and fairly narrow
notched at outer one-fourth, and tapering to a fine! point.Lateral"abdominal hairs of segments IV to VI with 2 ^ranches but
usually with 3, branching occurring at about one-fourth to one tmrd
of distance from base. Prepalmate hair (2) with 3 to 6 branches
on segment IL 2 to 5 branches on segment III, 1 to 4 oranencs
(usuafly 2) on segments IV and V; 2or 3on segment VI his i
E no 3on segment VI); and 2to 4on segment VII. Pecten of
eighth segmentwith 10 or 11 teeth, most of which are of approxi
mately equal length and serrated on basal half.

Bionomics The larvae of Anopheles, crislalus were found only in
hote^T tne rock formation in the bed of asmall stream Most of
these rock holes were only a few inches in diameter The larvae are
Sack and prefer holes in the dense shade of overhanging bushes.
Some of the larvae of leucosphyrus variety riparis were found m
farger rock boles in the same area, but we have no record of the
two species having been taken from the same hole.

Distribution. Only recorded from type-locality.

Relation to Disease. No records.

Anopheles leucosphyrus var. riparis King and Baisas 1936
King and Baisas, 1936. Proc. ent. Soc. Wash ; :38 :83.type u>c.:
Kolambugan, Mindanao, P.I. type: $and allotype <J. U.S. Nat. Mus.
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FIGURE 108

A. cristatus details of
larva: (a) clypeal hairs;
(b) shoulder hairs; (c) and
(e) fans of metathorax and
abd. seg. IV respectively;
(d)fan-hair ofabd. seg. I;
(f) other form of fan-hair
abd. seg. I; (g), (h) and
(i) lateral hairsofabd. seg.
IV,VandVI respectively;
(a), (c) and (e) after King
and Baisas; other figures
after Russell and Baisas.



After King and Baisas, 1936.

Adult, female. Head. Palpal bands very narrow and the apex
merely tipped with white in most of the specimens the bands
oTcastenaUy somewhat wider or, as an extreme variation (in two
specimens), segments 4 and 5 largely white scaled; length of
palpTequa or nearly equal to that of proboscis, at least reaching
base of labella. Propleural hairs single. Wing with prehumeral and
humeral pate costal areas in all specimens; presector dark spot of
vein 1 not longer than that on costa, uninterrupted with white
accessory sector pale area usually extending on to costa; subapical
dark spot of vein 1with one white interruption or, if continuously
dark, slightly shortened at basal end, otherwise of about same
tengh as'corresponding spot on costa. Tarsal apical white.bands
small and inconspicuous on hind tegs, and basal band lacking on
t 4- mid-tarsi unhanded or with a mere indication of pale scates,
front tarsal bands narrow. Femur, tibia and 11 well speckled; average
number of spots on first mid-tarsal about 6, with a range up te,15.
Apical tibial band long except ventrally. where dark scales extend
nearly to tip, as in cristatus.
Male Wing markings and tarsal bands similar in general to those
of female Selling of club similar to that of cristatus. Propleural hairs
sinEte except for one specimen which has 2hairs on one side. Coxite
^f t rmTnaf with agroup of 4parabasal spines, 1somewhat se-
parated from the remainder of the group. Phallosome with 6 to 9
teaflets on each side; some of the leaflets rather coarsely serrated
the long one on both edges. Harpago with apical hair about as long
as club, and one internal hair about half as long.

Larva ic sparsely frayed, oc usually simple, seldom forked, and
half or less than half length of ic; pc short, usually -pie so- -
times 2- to 5-branched. Suturals usually simple but may have I to

.5branches Transsuturals with from 2to 7branches. Shoulder hairs
branched inner with an average of 16 branches middte w*h an
average of 13; basal tubercles mayor may not be fused. Pleural
hi "not feathered. Thoracic fan and those of abdominal segments I
and II undeveloped. Lateral abdominal hairs usually 2-branched

. on segments IV and Vand 3-branched on segment VI, but with
a variation of 1 or 2branches; hairs branched near base as arule
Pecten of eighth segment with short teeth half or less than half of
long ones; teeth serrated on basal half.
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Bionomics. Larvae were first taken in rock holes in locations
similar to those noted for cristatus. They were obtained later in
considerable numbers in other types of pools left in stream-beds
by receding water or between boulders at the edge of the stream.
The larvae are light in colour in contrast to the black larvae of
cristatus.

Identification. Variety riparis differs from the type form of
leucosphyrus in having a stripe, of dark scales on the ventral aspect
of the apical tibial band, in the narrower bands of the two apical
palpal segments, in the reduced tarsal banding, and in the scaling
of the presector and subapical dark spots on wing vein 1. The pre
sector dark spot is not longer than that on the costa and is uninter
rupted with white scaling. The subapical dark spot has only one
white interruption, and occasionally none. Specimens of var. npans
from Malaya agree in all important respects with the description of
var. riparis (Reid, 1949). Some of the minor differences are: In the
Philippine var. riparis the accessory sector pale area usually extends
onto the costa, as is also found in the male. But in the Malayan
riparis there is rarely any accessory pate area on the costa in the $,
though it is common in the $. There seems to be less speckling on
t 1 of the mid-leg in Malayan riparis.

The adults of variety riparis resemble those of cristatus more
closely than any of the other forms, the principal point of distinction
beinp the presence of a large prehumeral pale area in the former.
As previously indicated, however, the larvae are distinct, especially
in the branching of the clypeal hairs and in the development of the
second abdominal fan.

Distribution. Mindanao, Philippine Islands; Malaya.

Relation to Disease. No records.

Anopheles longirostris Brug 192S

Brug, 1928. Geneesk. Tijds. Ned. Ind.; 68:278 (Anopheles (Neo-
myzomyia) longirostris). type-loc: Upper Digul Rjver.NewGuinea.
type- Holotype $ in British Museum. At present 1 <?, no. 17.689,
and 1 ?, no. 12.127, are in British Museum both marked type).
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FIGURE 109

A. leucosphyrus var. n-
paris details of adult:
(a) wing; (b) harpago;
(c) leaflets of phallosome
(after King and Baisas).

Adulr. female. Head (fig. 110, c) with the usual scaling. Antenna
with t usually bare, but it may carry a few narrow scales, /s 1with
a distinct patch of flat white scales dorsally. Proboscis nearly 14
times as long as the palpi, somewhat variable in length, with the
apical half entirely pale scaled, except for a very narrow pale brown
incomplete band under the labella; labella pale. Palpi with seg {
black; 2 black with a narrow white apical ring, and occasionally
with an elongated spot of paler scales dorsally on distal •/, not
touching white apical ring, 3 with the basal two-thirds black with
a varying amount of pale scaling dorsally on this dark area re-

Surtheblackte: 4White Wkh baSal SlXth bkCk; 5White with basaI

^ZZ, 1*fsonotJ.m with gre3'ish silvery integument, 3 distinct
eyespots, the median one continued on scutellum; anterior pro
montory with the usual lateral and median tufts of flattened white
seales;: remainder of mesonotum clothed with pale, golden narrow
rZ <? T fS' and u°arSe bF0Wn IonS hairs: g°lden hairs over wingroots. Scutellum with a single row of long golden hairs and a few
scattered hair-like scales in the centre. Pleura devoid of scales
halteres conspicuous with pate integument and white-scaled knob'
Legs; coxae with golden hairs and some narrow pale scales tro
chanters with a few hair-like scales only. Femora and tibiae'dark
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FIGURE 111

A. longirostris details of larva: head and thorax showing (a) clypeal
hairs and (b) shoulder hairs; (c) other form of clypeal hairs without
fraying; (d) abd. seg. I and II; (e) leaflet of fan abd. seg. IV; (c) after
Leeand Woodhill, (a), (b), (d), (e) after Swellengrebel and Rodenwaldt

with variable patches and rings of white scales. All the legs with
t 1 variably white spotted, and with a narrow white apical band;
t 2 of front legs dark with white apical and basal bands, a few pate
scates in the centre; t 2 of midlegs similar, but the basal band may
be lacking; t 3 and 4 of front and mid tegs dark with white apical
and basal bands; t 5 of front and mid-legs pale brownish. Hind legs
(fig. 110, d) similar except that t 2, 3 and 4 are apically banded only,
t 5 brownish. The colour of the tarsi is varying from dark to pale
brown or yellow brown and in specimens with apale colour the white
bands are difficult to distinguish. Wing (fig. 110, a). These aresimilar
to those of punctulatus with much speckling; costa, subcosta and vein 1
have some large patches. Some specimens have the apex of vein 4
and the bases of 4.1 and 4.2 black. This feature is not constant
(fig. 110, b) (lee and Woodhill, 1944). The base of pf is slightly-
nearer thebase of thewing than that of af. Length of wing: over 4mm.
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Abdomen: ' Dark brown, clothed with brownish hairs. Pate scales
present on tergite and sternite VIII and the cerci.
male. The male is similar to the female, except that the proboscis
Ts about as long as the palpi and dark throughout, except for a few
scatteredpateiales, which are present in some specimens. Palpi
(fig. 110, e) with abundant white scaling.
Terminalia (fig. 110, /). Three of the parabasal spines in ^straight
line the fourth at some distance in an apical direction; the fifth spme
s very long and slender and stands laterally and distally from
fourth Harpago with a club and tophair, on both sides o tophair
there is a sorter hair hardly half the length of tophair Inner
surface of harpago finely setose; phallosome very long, with 5 or
6 leaflets on each side.

t 4t,vv Pale vellowish green, without spots. Head (fig. Ill, a). On^"n^ofaSSa^t spines of moderate length antenna!
^simple; ic simple, wide apart, with sometimes delicate fraying
Z"simple very small; pc short, delicate, simple, or they may be
bifidLortrifidFig. 11 ,c shows another type of clypeal hairs fromtyp'e Saufy anVas given by Lee and WoodhUl from ^r£^
(1944). The suturals and transsuturals with from 3to 6branches.

Thorax. Shoulder hairs (fig. 111.6) wit\f^^^^obrL^esmented and with is and ms wide apart; is with all the 14-20 branches
SSeartaTto originate from the short base, which makes the hair
Xbke afan ms with 10-14 branches. Metathoracic fans distinct,

.^h^l^flattenTleaflets, no serrations on leaflets. Long pro-
pleural hairs all simple. ^

unusually long, varying from 1.5 to 2 times the tengrn oi

Bionomics The larvae have been found in large swamps in the
funde ateo near river banks (Digul), not in open country; additional£&£££ ^en by Lee^and Woodhill (1944J>£££%£%
waters, sago swamps and in seepage pools, wheel tracks and pig
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FIGURE 112

rUrZll• dCiailS °f,lan?: (a) clypeal hairs; (b) other form ofclypeal hairs as figured by Swellengrebel and Rodenwaldt; (c) leaflet
of fan of abd. seg. IV (after S. and K)

wallows. It occurs either in the jungle or near its fringe; in the latter
case the breeding place may be exposed to direct sunlight, but it
is far more frequently found in shaded water. Although the adults
have occasionally been recorded biting man and have been captured
in houses, it was obvious that man was not the preferred source
of blood. Early precipitine tests carried out by Hevdon (Australia)
with this species in respect of the blood of man, 'horse, cat dog
pig, ox, goat and fowl gave entirely negative results. Later it appeared
reasonable to suppose that a marsupial was the common source of
blood for A. longirostris in this locality (Bulldog, New Guinea, pre
cipitine test: + man 1, + pig 1, + marsupial 91). De Rook found
? *l ?£«?** during .12 months catches in barracks where al
together 10688 anopheles were caught.

Identification. This species is readily distinguishable from any
other Anopheles by the female proboscis, which is nearly 1.4 times
as long as the palpi; in both sexes the mesonotum carries only very
narrow hair-like scales and the halteres are entirely white. The last
two characters are held in common with A. tesselatus and A. lungae.
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The larva is only liable to be confused with A. lungae, A. annuhpes
or A. punctulatus, from which it is difficult to separate with cer
tainty, owing to the range of variability of certain important
characters. It can sometimes be distinguished by the very short,
simple oc, and by the short pc which may be simple or up to three-
branched- is and ms are implanted on separate tubercles, and are
usually about twice as wide apart as those of A. punctulatus. Also
is is strong, dark, and branched in a characteristic manner, and its
appearance will in most cases, distinguish this species from all but
A lungae. From the latter species the propleural group, with all
three long hairs simple, will serve as a distinguishing feature.

Distribution-. New Guinea (Hollandia, Upper Digul River, Fak-
Fak Hinterland Geelvinkbay, Pionierbivak, Milne Bay, Bulldog,
Port Moresby, Simemi and Lae), Ternate, Bum, Halmaheira.

Relation to Disease. All known evidence so far suggests that
this species takes no part in the transmission of malaria or other
human diseases. <

Anopheles annulatus De Rook 1930

De Rook, 1930. Report Med. Civ. Service, Batavia. type-loc:
Upper Digul, New Guinea, type: location not stated; one 6* sP,!"m^n
in British Museum. In Swellengrebel and Rodenwaldt, 1932, the
authorship of this variety is ascribed to Brug 1930. This error was
corrected by Rodenwaldt (1932).

Aduit female. This species is very similar to A. longirostris in
markings of proboscis, palpi, mesonotum and wings but the legs

' are much darker than in longirostris and especially on the fust
four mid-tarsal segments the pale bands are quite distinct, lhe

• length of the proboscis is also greater than that of the palpi.

male. Similar to female except for characters of sex.

Terminalia. The single mount is in such a poor condition, that no
distinguishing characters can be pointed out. The pbaUoso*ne is
long about half as long as the coxite and carries 6 or 7 leaflets on
each side of its tip. De Rook (1930) described the terminalia as of
the usual type for this group.

311



FIGURE 113

A. lungae details of adult: (a) wing; (b) $ palp and proboscis; (c)
hind leg of $; (d) <? terminalia; (e) harpago; (f) phallosome; after

Belkin and Schlosscr.

Larva (fig. 112). This differs from the longirostris larva in having pc
long, a little over half the lcngh of ic, and with 7—9 branches. The
fraying of ic and oc is more pronounced but ic may be smooth. The
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M, o< the tans have alon6 Mamen,£££»*£
^:^^ „7^iglSn6 thye stent stero. not
om the base as in longirostris,

DmriKm*.. Only known from the type-locality.
„ nBE.SE Nothing is known of this species as a

Relation to disease, i u- o ,
possible vector.

Anopheles lungae Belkin and Schiosscr 1944

r ta^ss^-ss^s»-"-aw
U.S.. Nat. Museum.

The following is after the original description:

AcUlt. eemale. ^J^^^^^setae white, followed byo^w a^ gpot d
scales; white scales on top o vertexi * dark> Ant a
in the center; the rest of vf*^^e„^ white scaling on/s 1. Palpi.ithafewmiinitewhitescaeso,^; anddense^ ^ J^^
as long as proboscis V*™% ^ occasionally dorso-central
with narrow ring of whltc *ca*c* ll^scn\' on these segments; fourthpatch of dark bronzy scales, aso P^4° one.fi{th its length,
Segment ^scaledrt P^LUy and apically

• remainder white except-.^^ //or appr0ximately one-fi tho
fifth segment black-seated asaU J 1^ basally; apical third
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Thorax. Mesonotum without scales except on ap which are white,
rather short and scarce, central ones not as short as lateral ones;
also some very narrow whitish scales in front of wing-roots; vestiture
of numerous golden hairs of varying length. Mesonotal integument
light yellowish brown; eye spots and dark areas present, apn with
a patch of black scales dorsally. Propleuron with 6 stout dark
bristles. Pleura dark with a broad blackish longitudinal line. No
scales on pleura. Spiracular bristles absent, lower sternopleurals 3,
upper sternopleurals 6—8, prealars 4—6, subalars 5—6, lower
mcsepimcrals absent. Halteres white with white scales on shaft and
knob. Wing (fig. 113, «): pale areas light yellow, dark spots con
spicuous, scales rather broad. Median dark spot includes base of
vein 2, a dark spot on costa between basal and median dark spots;
subcosta and vein 1 without dark spots in this area; small black
spots, shown in figure between median and preapical black spots
sometimes absent. Length of wing: 4—4.5 mm. Legs. Profit femora
swollen in basal half, speckled; middle and hind femora and all
tibiae with rather evenly spaced pale spots externally. First segment
of front tarsus with several light spots and light apex; second,
third and fourth segments with basal and apical light bands; fourth
segment frequently with light spots in center dorsally; fifth segment
usually with basal and apical light bands. First segment of middle
tarsus similar to corresponding segment of front tarsus; second,
third and fourth segments with basal light bands only; fifth segment
all dark. First segment of hind tarsus (fig. 113, c) with numerous
light spots and light apex, second segment with light apical band
and usually one to three light spots in the center; third segment
with light apical band and, occasionally, a few light scales in center;
fourth segment with light apical band; fifth segment all dark. Light
scales on legs yellowish. Dark scales on middle tarsus much lighter
than on other tarsi.

Abdomen. Devoid of scales on tergites and stemites I—VII; vesti
ture of golden hairs of varying length; hairs more numerous on
posterior segments, grading into narrow curved scales on apical
border of segment VIII. Cerci with narrow yellow scales at apex,
dark scales at base and sides.

male. In general as in $. Second palpal segment usually with few
white scales at apex and patch of j'ellow scales dorso-centrally; third
segment with narrow apical yellow ring and patch of yellow scales
dorso-centrally; fourth and fifth segments yellow with usually narrow
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>asal dark rings; extent of light coloration variable Antenna with
s 1with a tuft of very long narrow white scales Proboscis all dark
»xcept for a few yellow .scales at apex, labella dull yellow Abdomen
Ts in female, except for numerous yellow scales on eighth tergite
:oxites densely covered with yellow scales; black scates present
.aterally.

Terminalia (fig. 113, d). Coxite broad. Parabasal spines 5 spine 4
separated from 1-3. Harpago (fig. 113,.) with elongate club com
posed of four fused spines; apical hair almost twice length of club;
inner accessory hair as long'as club; two small hairs arising near
base of apical hair. Phallosome (fig. 113,/) elongate withi parallel
sides; leaflets.7—8, quite broad, the longest about one-fourth length
of phallosome, some of the leaflets serrate.

L*rv \ (fig. 114). Head, ic widely spaced, rather short sometimes
sparselv frayed oc very short, extending at most only slightly beyond
the clvVcus; pc single, rarely double, and very short not reaching
the tubercles of ih, anterior clyiH-als; suturals and transsuturals
short «;_4 branched. Antenna with fairly conspicuous spines on
inner'surface; antennal hair minute arising '/a/«»m ^.terminal
hair with, about live branches arising from base, slightly longn
than sabres.

Thorax (fie 114,6). is and ms with heavy basal tubercles, heavy
shaft and separated from one another;"is with radiating branches;
ms with 5-6 branches on each side; os small,.simple; prothoracic
pleural hairs (fig-114, r) with 2long hairs, one shorter one split from
the middle in 3-6 (rarely 2) br. and one short hair; on meso- and
metathorax the two long hairs simple.

Abdomen. Fans of segments I and II incomplete; fans very large
and heavily pigmented on segments III-VI, somewhat smaller on
VII see fie 114, rf for leaflets; lateral hairs on segments IV and \
sometimes 1-2, usually 3 branched. Anterior tergal plates rather
small, posterior tergal plates very small, present on segment I\ -
VII Median plate of scoop well developed. Pecten with 3-4 long
and 6-8 short spines, the serrations at their bases very fine and
inconspicuous; the pecten hair with 4-5 branches. Caudal hooks
6—S. Anal gills much longer than anal segments.
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FIC UKB 114

A. lungae details of larva: (a)-head;
(l») thorax and halves of 4 abd: seg.;
tc) loft prothoracic pleural hairs; (d)
Icallct of ahcl. fan IV; (a). (I>) and
(d) after Uclkiu and Schlosser; (c)
after Bclkin, Knight and Rozeboom.

Bionomics. The larvae of this species are normally found m the
jungle in seepage areas, along the margins of streams, potholes in
stream beds, rock holes, dense jungle swamps and temporary pools,
also in muddy hog wallows (King and Hoogstraal, 1946). The species
has a decided preference for shade in its breeding places. The water
usually is clear and cool. During the rainy season the larvae are
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flushed out into the coconut groves on the coastal strip, where theflushed out inxo b ^ m tial shade

SPTee trunks^t^fm^T Males and unfed, blooded or gravid
T ,! S^fSmd tJSer. Other resting places have been foundfemales are all found tegctner *foxholes, and nailkegs.
S^'a^^SmeTte »umcxoi ** are hard to collect
Lcause of their habit of resting in very shallow water on the margins
oftTe breeding places. They have been observed to crawl out of
Iter and rest on the bank or on dead leaves floating on the water

'The pupae also leave the water and in the laboratory normal y^re
on the sides of the rearing vessels, sometimes half an inch or more
above the surface film. Afilm of water completely surrounds them
but does not connect with the surface in the container. Usually
emergence teke^-place from pupae resting above the surface of the
water.

Identification. This medium sized yellowish, speckled anopheles

SfySo^htS on\^gfand palpi, the absence£ white
i ™ m,«t of the mesonotum and the presence in their place5££""- Vm -pares it with its "ea«t-latwes
'" bew With tesselatus Theo. and kmgtrostns Brag it has

JJ SZwint dmrae-ters in common which distinguish them from
*e ^z%ls::v^<« »**». -~**~wa,kcr' ima"h
Laveran and amiclus Edw.:

1 Scales of the halteres entirely pale, creamy white.
2 Scutum with scales on the anterior margin only.
3 Outer cwpeal hairs of the larva very short, much less than half

as long as the inner clypeal hairs.

The females of the two close relatives of lungae are distinguished
from it by the following characters:

4 longirostris- at least -apical half of proboscis pale; proboscis
Aout one-fiSh longer than the palpi, strongly decurved, third

fts^-T^X^^^^^^^
7hG iT\£SerS3TWb^hlSt^'iZgt



FIGUKE

A. meraukensis details of adult: (a)
wing; (b) 0 palp; (c) hind leg; (d)
ventral side of abdomen; (e) (J palp;
(a), (b) and (c) after Venhuis; (d) and
(e) after Lee and Woodhill.

with 3—5 branches. The distribution of these three species is of
some interest in view of their close relationship. .-1. tesselatus has a
wide Oriental distribution from India to Hong Kong, Indonesia,
the Philippines, with a *few records from the Moluccas, and one
questionable one from Western New Guinea. A. longirbslris has been
collected from several places in New Guinea, some of the Moluccas
and from Kavieng (New Ireland). A. lungae has been found in the
Solomon Islands and in' New Guinea (Holkmdia). The specimens
from Hollandia differ in minor details from those of the type-locality:
The white ring at the tip of palpal segment 3 in the ? is about twice
as long, in some specimens the proboscis is slightly longer than the
palpi, and the hair no. 11 of the propleural group is single in some
larval specimens and branched from 2 to 4 times in others, instead
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>f having from 3 to 5 branches as described for lungae (King and
hoogstraal, 1946).

Distribution. Guadalcanal Island; Bougainville, New Georgia,
^ew Guinea (Hollandia).

Relation to Disease. Probably none; this species does not seem
:o be attracted by man.

Anopheles mcraukcnsis Venhuis 1932

Venhuis, 1932. Geneesk. Tijds. Ned. Ind.; 72:1040, Anopheles
mcraukcnsis. type-loc: Merauke, New Guinea, type: larva, ?
and (J, in Malaria Research Bureau, Djakarta.

Adult, female. Head. Frontal tuft conspicuous, white; vertex
with broad white scales, next come.white forked scales and behind
them black forked scales. Antenna with somewhat broadened basal
part, remaining part normal; torus with a row of flat white scales
dorsally; fs 1 with conspicuous broad white scales and white hairs;
fs 2—6 often have smaller, more transparent scales, which may be
difficult to detect. Palpi (fig. 115, b) as long as proboscis, second joint
black, except for a narrow white ring at apex and sometimes a
longish white patch about the middle; ^third joint dark on about
basal half, remaining part white, some" pate scales about middle
of dark basal part; fourth joint dark on basal fourth to third, with
broadly white apex; fifth segment nearly white except for dark
basal narrow band. Proboscis black, labella brown.

Thorax. Apn with a patch of broad black scales and some black
hairs. Propleuron with 1—3 bristles on a fiat plate. Mesonotum
greyish, entirely covered with broad white scales, laterally and
posteriorly also hairs. Scutellum with a few broad white scales and
black hairs. Legs. Femora, tibiae and t 1of all legs with pale yellow
spots; in the hind legs (fig. 115, c) 11, 3 and 4 have some pale scales
about the middle; / 1—4 of all legs banded apically with yellow;
12—5 ofmid-and front legs banded basally too; no such basal bands
on t 2—5 ofbind legs. Wing (fig. 115, a). Inner dark prehumeral spot
much smaller than outer one, the latter the same size as the humeral
dark spot; presector dark spot large, about 0,7 of middle dark spot
andas long aspreapical dark spot; apical dark spot somewhat smaller;
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pale areas basal of middle dark spot small, subcostal pale area and
preapical one about equal in size; on subcosta presector dark spot and
median one of same size as corresponding spots on costa; on vein 1
small humeral dark spot present, the presector dark spot smaller than
on costa and subcosta; middle dark spot broken up in 3 parts, with
large accessory sector pale area; preapical dark spot much smaller
than on costa and subcosta, apical dark spot equal in size to that
on costa; two small dark spots in region of subcostal pate area;
base of vein 2 with large black spot; vein 4 with apex largely black
before bifurcation. Many small black patches present on other veins.
Fringe dark between terminations of veins, except between vein 1
and 2.1 and between 2.2 and 3.

Abdomen. Dorsally on segment I some yellow scales and black
and yellow hairs. Remaining segments, as in A. amiclus, closely and
evenlv covered with broad golden yellow scates. Between the scates
golden and black hairs. Ventrally (fig. 115, d) the first segment has
no scales; stemites II to VII have distinct rounded groups of flat
white scales, lateral from the median line, with only a few scales
along this line. Segment VII has black scales all along the hmd
margin; on segment VIII there are only yellow scales which are
evenly dispersed. Also golden and brown hairs present on venter
of abdomen.

mmf The cS has no basal tarsal bands on any of the legs The
small dark spots on the wing are loss in number than in the V-
Otherwise similar to the $.

Terminalia. They are similar to those of A. amictus.

L\rv* "Head. Antenna with a small simple hair about basal
third.' Tophair dividing at half its length in 2-4 branches tc
fig 116. a) wide- apart, frayed on apical half; the lower branches

are fraved again; oc many branched, the short stem usually divided
in 2-3 branches, which split up again, forming a total of 30-3o
straight stiff branches; oc implanted slightly more basally than tc,
pc slightly less distant from ic than the distance between the tc,
with 6-f branches; sutural hairs with 2-3 branches seldom
simple; transsuturals implanted distinctly more apically with
4_5 small branches.
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FIGURE 116

A. meraukensis details of larva: (a)
clypeal hairs; (b) shoulder hairs;
(c) leaflet of abd. fan IV; (d) median
plate of scoop of spiracular apparatus;
(a)—(c) after Venhuis; (d) after Lee
and Woodhill.

Thorax, is (fig. 116, b) and wis with strong tubercles which join at
base; os simple, separate, without distinct base, thoracic fan some
times hard to find, but. there always is a .rudimentary fan with
about 12 leaflets. Lee and Woodhill figure is and ms as separate
at base.

Abdomen. On seg. I a small rudimentary fan with about 6 narrow
leaflets, remaining segments with well developed fans with 20—24
leaflets. The leaflets (fig. 116, c) are serrated, sometimes toothed,
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Bharply pointed. They may be more or less pigmented. The median
plate of the scoop (fig. 116, d) is quite distinct, being narrowed and
elongated anteriorly, with two distinct lateral projections of
variable size.

Bionomics. The larvae were found in shallow pools in a swamp
in the immediate vicinity of Merauke. Some of the pools were old
wheel-ruts with some growth of algae on the bottom, others shallow
ditches, also with algal growth. The water was fresh and almost
clear, without any shade; the larvae were also found in ram-flooded
rice-fields. The $ was found indoors.

Identification. This moderately sized anopheles with spotted
wings, speckled and banded legs, numerous broad white scates on
mesonotum and broad, golden closely set scales on most of the
abdominal segments is easily distinguished from its close relatives
by the number and arrangement of the propleural bristles: merau-
kensis has 1-3 propleurals on a flat plate, amictus type form and
amictus var. hilli have 10-14 inserted on a raised elongated boss.
The larva of meraukensis has all. the long pleural hairs simple and oc
in the form of a strongly branched tuft; amictus and amictus var.
hilli have one long plumose hair in each pleural group; oc is either
simple (amictus type form) or itis frayed, sometimes weakly branched,
rarely simple (amictus var. hilli). The median plate of the scoop
is quite distinct in meraukensis. Pale variants have been reported
from Northern Territory (Australia).

Distribution. New Guinea; Australia (Northern Territory-Queens
land).

Relation to Disease. No natural infection has been reported,
though in Northern Australia specimens could be experimentally
infected (Roberts and Mackerras, 1944).

. Anopheles amictus Edwards 1921

Edwards 1921. Bull. ent. Res.; 12 : 71. (Anopheles amiclus) typk-
loc: Townsville (Queensland), type: Holotype <,> and 6* in British
Museum. It is not clear whether the mate was designated as allotype.
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FIGURE 117

A. amictus details of adult: (a) wing; (b) 2 palp and proboscis; (c)
variation in palpal ornamentation; (d) venter of abdomen (e) hind
tarsus of $; (f) hairs on propleuron (after Lee and Woodhill).

As we have only seen specimens of A. amictus var. hilli we take
the description of A. amictus from Lee and Woodhill (1944).
Distinctive Characters. The female antennae are distinctly
stout, and noticeablv shorter than the palpi or proboscis. Flagellar
segment 1is 2.2 to 2.7 times as long as broad, and flagellar segment 2
is 10 to 1.4 times as long as broad. There are conspicuous white
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:ales on the first five flagellar segments. There are 10-14 pro-
leural bristles on a raised boss (cf. A. memntos) and abdominal
crnites II to VII are clothed with broad flat, white scales. The
st character is held in common with A. amiclus var. hilli and
. mcraukcnsis. The inner and outer anterior clypeal_ ha.rs of tin.
Lrva arc simple, the posterior clypeals are about 0/5 as long as
le inner anteriors, and project well beyond the head. The pleural
ufts all bear one strongly branched hair. The latter character serves
•j separate this species from all other members of the group except
I. amictus var. hilli, A. novaguinensis and A. annulatus.

?km\if Head. The antennae arc distinctly shorter than the
,aipi or proboscis, these being 1.6 to 1.8 times the length of the
jitennae. The pedicel (torus) has a distinct row of flat white scales
Iorsally and the first five to eight flagellar segments carry white
;caics which arc more numerous and conspicuous basally, and
,ccome narrower and more hair-like towards the apica segmen, s.
the proboscis is always completely dark scaled with dark labella.
The palpi have conspicuous broad white apical bands on segments 3,
1and 5, with the black band on each segment usually longer than
the white. Occasionally a specimen shows only very narrow white
bands at the apices of the segments. On segments 3and 4the black
vary from 0.6 to 0.9 of the length of the segment, and on segment V
from 0.3 to 0.7 its length (see fig. 117, c).

Thorax. The distinctive character here is the propleuron (fig. 117 /),
which carries 10-14 hairs and a variable number of broad white
scales arising from an elongate transverse boss. The scales, however,
arc very easily detached and are frequently missing. 1he mesepimeron
has no central patch of flat scales. Legs: The coxae and trochanters
bear conspicuous patches of fiat white scates, and the tarsi confoim
fairly consistently with the/following pattern: Tarsal segment 1of
the front leg has several white patches towards the base and centie
and has anlpical white band; t2has basal and apical white tends.
t 3 is either completely dark, or with a narrow white apical band,
and t 4 and 5 are dark. On the mid-leg I1has a variable number
of white patches with an apical white band, or rarely it is completely
dark- / 2 iseither dark orwith a narrow white apical ring; 3, 4 ana o
are dark. Tarsal segment 1of the hind leg has variable white patches
and an apical white band, t2, 3and 4have narrow whjite apical
bands, or rarely 3and 4are completely dark; I5is dark (fig. U/,e).
Wing (fig. 117, a). Balai Besar Pensiitia^rp^r^^rj}Besar Pensinian clan Per,oe:?«»ivr.

Verttor_dan_Reservoir PenyB(«F> j

stiSiiiifflin
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FIGURE 118

A. amictus details of larva:
(a) head; (b) shoulder hairs
(after Lee and Woodhill).

The base of vein 1 below the three small black basal costal spots
(prehumeral and humeral dark spots), always bears one or twc
small black patches. In addition, the middle dark costal spot i;
usually broken, giving five black costal spots in addition to the twc
or three small patches at the base of the costa; this, however, is no-
constant, as some specimens have only four large black spots oi
the costa. Some specimens may be asymmetrical in their winj
spotting.

Abdomen. Tergite I has a few pale scales, tergites II to VIII ar
always densely clothed 'with flat yellowish scales, their density in
creasing posteriorly. Stemites II to VIII (fig. 117, d) are clothe
with scattered, broad, white, scates; these are abundant along th
mid-ventral line and on segments IV to VII are grouped to som
extent in rounded lateral patches, which, however, are decidedl
irregular in outline, and not very clearly defined.

male. The general characters resemble the female. The palpi ai
of the usual type for the group, but have an apical patch of whi-
scales on segment II. No characters of importance have beenseen:
the terminalia of this species.
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Larva (fig. 118). Head, ic and oc are simple, the latter being
from 0.5 to .0.75 as long as the former; pc are simpte, or occasionally
bifid and project well beyond the anterior margin of the head, being
about 0.75 as long as ic. The suturals are simpte or two-branched,
and the transsuturals may have from two to six branches.

Thorax. The shoulder hairs (fig. 118, b) have their bases distinctly
separated, with is arising from a simple alveolus without any basal
tubercle; ms rises from a very weakly developed tubercle. The pleural
tufts each have one of the long hairs strongly branched (fig. 120, e).
The metathoracic fan is represented by a very small, weak, three-
branched hair, the branches of which show no flattening.

Abdomen. The median plate of the scoop is broadly rounded an
teriorly without any projecting processes.

Bionomics. The larvae occur in both natural and man-made
breeding places, either fully exposed to sunlight or partly shaded.
They have been recorded from shallow muddy pools, slit trenches,
swamp margins and amongst, green algae in fresh running water
and rock pools. So far they have not been recorded from polluted
water, and only once or twice from brackish water (where A. amictus
var. hilli is often found). The females feed readily on man, and have
been recorded feeding on cattle. De Rook found 8 A. amictus in
barracks out of 12 months catches which comprised altogether
10.688 anopheles.

Relation to Disease.- Nothing is known of the potentialities of
this species as a vector of malaria, apart from the fact that.it has
been shown to be susceptible to experimental infection by Roberts
and Mackerras (1944). Heydon (1931) obtained a high percentage
of mature WUchereria bancrofti larvae in this species m experimental
infections.

Distribution. This species is widely distributed over the Northern
part of the Australian continent, but has not yet been recorded
elsewhere. The records of A. amictus from Dutch New Guinea
(Swellengrebel and Rodenwaldt, 1932) obviously refer to A. amictus
var. hilli, since their description conforms to the characters of
this variety.

Note Lee and Woodhill are right in stating that the description
given in. Swellengrebel and Rodenwaldt (1932) for A. amictus refers
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FIGUU1J 119

A. amiclus var. hilli details of adult: (a) wing; (b) and W oth<*
types of wing; (d) $ head; (e) variation in palpal banding; (f) hind
leg; (g) dorsum of apical segments of abdomen; (h) <J palp; (i) <J ter
minalia; (a) and (e) after f.cc and Woodhill; (c), (d), (f), ,(g), (h)
after Swell, and Rod.

to A. amictus var. hilli. We have seen the specimens in the Amster
dam collection which are in perfect condition and they are un
doubtedly A. amictus var. hilli: However De Rook was very positive
in his statement (private communication, 1949), that he collected
A. amictus in Upper Digul (New Guinea).
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Anopheles amictus var. hilli Woodhill and Lee 1944

Woodhill and Lee, 1944. Proc. Linn. Soc. N.S.W ; 69 : 63. type-
loc: Adelaide River, Northern Territory of Australia types. ?,
/and larvae in Museum of the Council f. Scientific and Industrial
Res. Canberra, A.C.T.

From Lee and Woodhill (1944)
Adult female. This differs from .4. amiclus in the following
characters only: the palpi generally haw/heK:vhit%^
than in A. amiclus, but there is a considerable range of variation
so that the species cannot be reliably separated on the palpi alone

(ST\^!arCe q^e distil: on the front leg t1has variable broad
white bids and" spots at the base and centre -tb an apicd whj e
band- i2and 3arc both apically and basally banded, M is usually
comptetely white, but occasionally there is a narrow black band inZtenZ or an indistinct dark patch; t5is black. The mid-leg
has w variable white bands and spots at base and centre,
and an apical white band; t2. 3and 4are apically-and• b^rba-
ded; and tarsus 5is dark. I1of the hind legs ng. 119, /) has vanab c
white bands and spots with an apical white band; I2, 3 and 4arc
Tpically and basally banded; and 5is dark The tarsi generally an
be distinguished by greater amount of white in the orm of apical
aid bS binds, Li frequently (though not always)by the com
pletely white fourth tarsal segment of the front log Wing (fig. 1U
a-c) These are similar to A. amiclus except that both types o
costal markings (i.e. with and without a break in the middle dark
spot) are common; fig. 119, bshows a large pale area on the costa
marked X (specimen from Upper Digul).

Mvir This differs from A. amictus in the tarsal characters which
a£5mi£ tethose of the female, except that Mof *e ££"*
mid-legs arc frequently dark. The wings vary as in the female.

Tarva Head (fig. 120. a, b). The only points of difference from
' riie ter'vaeo\A. vniclus are as follows: ic and oc are usually frayed

suturals are simple, two- or three-branched.
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FIGORE 120

A. amiclus var. hilli details of larva: (a) and (b)
head, showing two types of clypeal hairs; (c) and
(d) two types of shoulder hairs; (e) pleural hairs;
(f) leaflet of abd. fan IV; (a)—(d) and (f) alter
Swell, and Rod.; (e) after Van Hell.

Thorax, is (fig. 120, c, d) have usually a smaller number of branches
(one to six, average four), than in A. amiclus (six to cloven, average
eight). Some specimens from Dutch New Guinea have the is wit!
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three or four small branches at the tip instead of the usual branching
arising close to the base of the hair. The pleural hairs (fig. 120, e)
are similar to those in A. amictus.

It will be seen that the larvae cannot be clearly differentiated
from those of A. amictus, but show a general tendency towards
branching in the anterior clypeals and a reduction in number of the
branches of the inner shoulder hairs.

Bionomics. The larvae are found in both natural and man-made
breeding places, and are often abundant in polluted or brackish
water, and even salt water pools with a salinity greater than that
of sea water (up to 4.2 %). They are not however limited to coastal
areas, since they occur in inland districts in muddy pools, slit
trenches and shallow weedy margins of fresh water swamps The
breeding places are frequently exposed to full sunlight but may
be m tly shaded. The adults bite man freely, are most active shortly
after sunset, and fed females can be collected readily from houses
and tents.

Distribution. New Guinea (Merauke); Western Australia, North
ern Territory, Queensland.

Relation to Disease. Little more is known of this than of
A amZs. It has, however, been found naturally infected once
at Cairns by Roberts, and it has been shown capable of experimental
infection.

Anopheles incognitus Brug 1931

Brug, 1931. Geneesk. Tijds. Ned.-Ind.; 71 : 136, ^iM^tZfnJgnitus). type-loc: Merauke, New Guinea type: asingl> larva
in original description stated to be in British Museum. In April 1949
it was not there.

The original description of Brug is as follows:. equated
On the shaft of the antenna there is only a very small hair, situated
Wr on the right than on the left. The terminal an*£**££rather long and split at tip; ic with plicate short lateral branches
oc and pc with thin branches a little beyond the middleThe large
she of Pc is remarkable, it equals that of oc. Inner frontal hairs>gft, mid ones shortest. Suturals simple, transsuturals split a
tip in two. Mid- and inner shoulder hairs very small. Ihe tip of the

Balai Besar Penelitian dan Pangsmbangar
Vekior dan Re^voir Pc.-iyshit
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FIGURE 121

A. incognitus details of
larva: (a) head; (b) fan-
leaflet; after Brug.

mid-shoulder hairs is not very well visible; inner shoulder hairs
divided at base in four; no fans could be detected on thorax and
on abd. segment I; segment II—VII with well developed fans
Leaflets with short filament and no serrations (fig. 121, b). Length
of larva 5 mm. Edwards (private communication mentioned in
Swellengrebel and Rodenwaldt, 1932) found on the type specimen
that one of the long pro-, meso- and metapleural hairs was
branched.

Lee and Woodhill (1944) comment on the description as follows:
"There is little in this description to differentiate the specimen
from A. amictus var. hilli; and it seems possible that investigation
in the type-locality will disclose that A. incognitus is the same as
A. amictus var. hilli, which has been collected in the type-
locality of A. incognitus (Merauke). We have knowingly recently
redescribed this subspecies despite the possible priority of the name
incognitus. This measure seemed the only avenue open, since to
prove synonymy it would be necessary to obtain from the type-
locality a larva identical in all respects with the type of the name
incognitus, correlated with adults identical with those of A. amictus

. var. hilli." But the same authors (1944) also express their doubt
about the synonymy: "the extremely well-developed seven-branched
pc and the smooth lanceolate fan-leaves without filament,, incontrast
to the rather slender, elongate fan-leaves of A. amictus var. hilli,
which have a single notch on either side and a pronounced filament,
make it impossible, at the present time, to regard the two forms
as identical."
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Bionomics. No particulars are given about the breeding places
of this species.

Adult. Unknown.

Distribution. Only known from the type-locality.

Relation to Disease. Only known in larval stage.

Anopheles novaguinensis Venhuis 1933

Venhuis, 1933. Geneesk. Tijds. Ned. Ind.; 73 : 203. type-loc:
middte tract Merauke River, between Kakaju and Donggeap, New
Guinea, type: larva, $ and <J in Malaria-BureauT Djakarta.

AnntT female Head. Proboscis entirely black rarely withioZ"patSrfpale scales dorsally (Lee and Woodhill, 1944) Palpi
(fig. 122,,) as long as proboscis; segment 1 and 2 dark except a
farrow white apical band on 2; seg. 3dark for more than basal half,
remainder white; seg. 4as seg. 3, though very variable, see fig. 122, c
sZ5white except adark basal band. There are no yellow or white
scales scattered between the dark areas of the palpi. Antenna: some
white scales present on torus and fs 1. Between the eyes the white
frontal tuft, behind this broad white scales, followed by broad white
forked scales and these again followed by very few black forked
scales. Lee and Woodhill saw in their specimens from Australiattie
white upright scales reduced in number as compared with the black:
ones, giving the head a somewhat darker appearance than in the
other species of the punctulatus group.

Thorax. Some black scates which, however may be missing and
hairs on apn. Mesono'tum brownish grey, with white scates and
some yellow-brown hairs, the scales in the median area, only. Pro
pleuron with a single strong, dark bristle, sternopleurals reducec
in number. No spiraculars. Legs: Femora, tibiae and t 1 of all tn«
legs speckled. Tibia and t 1-2 of all the legs with very narrow apica
white bands; t 3, 4 and 5 are entirely dark; t 3 of front tegs ma;
have some white scales apically. Rarely basal bands on any of th
legs Wing (fig. 122, a). The whole wing gives the impression of bem
much darker than in other species of the punctulatus group. Middl
dark spot large on costa and subcosta, on vein 1this spot is divide
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FIGURE 122

A. novaguinensis details of adult: a wing; (b) ? head; (c) variationsfn ? palpal ornamentation; (d) <J palp; (e) <? palp; as figured by Lee
and Woodhill; (c) and (e) after Lee and Woodhill, other figures
after Venhuis.

into a small and a larger part; presector dark spot equal m size
on costa, subcosta and'vein 1; humeral and prehumeral dark spots
only on costa; preapical dark spot large on costa and vein 1, on
vein 1 it is sometimes divided into two; apical dark spots on costa
and vein 1large; for ornamentation of the other veins see fig. 122, a.
Wing fringe pale at apex of the veins, except at vein 6; also a pale
fringe spot between apex of vein 1 and 2.1, and 2.2 and 6.

Abdomen with hairs only except on the last segments on which are
some white scales. No scales on venter of abdomen except on
sternite VIII, where there are flat white scales (Lee and Woodhill).
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No other species in the group has this combination of characters."
Van Hell noted that one of the long larval propleural hairs was
less than x/2 the length of the other long propleural hairs. Lee and
Woodhill do not mention this character (see fig. 123, h); they figure
ms and is as distinctly fused; ic and oc not feathered or frayed.

The following characters, given by Lee and Woodhill are note
worthy: the head is somewhat darker than in the other species of
this group. The flat white scates of the mesonotum occur in the
centre only, the lateral portions of the scutum being bare of scales.
The dark scales.on apn are usually absent. The propleuron carries
a single strong dark bristle, and the stemopleuron and mesepimeron
are completely bare of scales. The sternopleural bristles are reduced
in number as compared with other species, usually only 2 or 3 upper
bristles and one to three lower bristles. Spiracular bristles are not
present. Legs: The coxae have hairs but no scales, while the tro
chanters bear patches of white scales, with occasionally a few black
ones.

Distribution. Merauke (N. Guinea); Australia (Northern Terri
tory, Queensland).

Relation to Disease. No records.

Anopheles punctulatus Donitz 1901

Donitz, 1901. Insectenborse; 18 : 372.(Anopheles punctulatus). type-
loc: Stephansort, New Guinea, type: Location unknown.
There has been- so much confusion about, this species and its allied'
forms that it seems advisable to give the descriptions by those
authors who have seen and studied all the different forms from
different localities. Therefore we make an extensive use of these
descriptions, not only of A. clowi of which we saw no specimens,
but also of punctulatus, farauti and koliensis.

After Belkin, Knight and Rozeboom (1945).
Adult, female. Head. Usual ornamentation on front, vertex
and occiput. Antenna normal, with minute white scales on torus;
patch of light scales on first flagellar segment. Palpi (fig. 124, b) as
long as proboscis; second segment with narrow apical light ring,
remainder usually black; third segment usually with narrow apical
light ring, a broad subapical light band, separated by narrow dark
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FIGURE 124

A. punctulatus details of adult: (a) wing; (b)
Q proboscis and palp; (c) hii.d leg; (<1) 6 PJ-'P'-
fe) harpago; (f) phallosome ((e) and (f) after Ross
and Roberts, (a)-(d) after Swell, and Rod.)

ring; occasionally pate markings fused to form a very broad apical
pale area (see also fig. 127, d, f); fourth and fifth segments broadly
light with narrow basal black rings. Apical third to half o proboscis
(fie 124, b) entirely pale except for a narrow subapical dark ring and
scattered dark scales ventrally; subapical ring occasionally absent.
Sec also fig. 127, b. Labella light.

Thorax. Mesonotum light yellow-brown to dark brown; darker eye
spots anterior to scutal angle and dark prescutellar space Anterior
promontory with sparse elongate erect white scales in centre; some
what shorter, broader scales in lateral tuft, light above, dark below.
Remainder of scutum with vestiture of broad, recumbent, yellowish-
white scales and golden hairs; scales somewhat longer in front and
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above wing-base. Scutellum with dark disc; a few whitish scales,
smaller than on scutum. Scutal and scutellar bristles golden brown.
apn dark with broad erect black scates dorsally. Pleural integument
dark brown with usual light areas. Spiracular bristles absent; pro
pleurals 2-3. rarely 1or 4-6; usually 4 light tower sternopleural
hairs- 5—7 upper sternopleural hairs; a group of 4—6 light prealar
hairs'- a group of 4—10 light upper mesepimeral hairs; lower
mesepimerals absent. Patch of 6—7 broad recumbent light scales on
upper sternopteura; similar patch of 5-6 scates on lower sterno-
pleura- rest of pleura bare. Halteres light at base, dark-scaled on
knob Wing: fig. 124, a. Extremely variable. Costal border with four
large dark spots; small dark sectoral spot usually present on costa
between presector and median dark spots; the small dark spots on
vein 1 below median dark spot may coalesce; also small dark spots
on vein 1 below preapical dark spot, enhancing dark appearance
of wing Veins 2—6 with numerous small dark spots; light scales
vellowish-white. Fringe dark, light spots usually at apices of all
veins Legs Light brown to black with yellowish-white markings.
Front femora swollen in basal half, light at base, speckled and
blotched with light along anterior'and posterior surfaces; dorsal
surface of tibiae with evenly spaced small light spots ventral surface
light anterior surface dark, posterior surface speckled with light
areas the majority of which connect with the light ventral area;
first tarsal segment with light apex and variable number of light
spots which expand laterally and ventrally, reducing the dark areas
on ventral surface; second and third segments light at base and
apex, central dark area may be greatly reduced ventrally; fourth.
segment light at base and usually at apex; fifth segment light or
dark; segments two to four may have light spots in central dark
area; ventral surfaces of all segments usually much lighter than
dorsal Middte and hind femora and tibiae speckled, lurst segment
of middle and hind (fig. 124, c) tarsi similar to corresponding segment
of front tarsi; second, third and fourth segments with narrow apical
light bands; fifth usually all dark; second and third segments
frequently with one or more light spots in central dark area; ventral
and posterior surfaces of segments one and two usually lighter.

Abdomen. Integument dark brown; vestiture of golden hairs, denser
on posterior segments. Scales absent on tergites I to Vand stemites
I_vi a few scales on tergites VI and VII and sternite VII; rather
dense scaling on tergite and sternite VIII. Cerci with dark scales
at base, light on apex.

340



FIGURE 125

A. punctulatus details.of larva: (a) clypeal hairs; (b) shoulder hairs;
(c) hair 1 abd. seg. 1; (d) leaflets of abd. seg. IV ((b) and (c) after
Rozeboom and Knight; (d) after Ross and Roberts).

male. Proboscis with at least two or three, usually numerous,
ventral light spots, frequently with large patches of light scales.
Second segment of palpus (fig. 124, d) with light patch dorsally in
basal half; articulation between second and third segments without
scales, light coloured; third segment dark on basal fifth, light-scaled
to apical fourth, remainder dark, except light preapical area ex
tending laterally to apex, or apex light; segments four and five
narrowly dark at or near base, dark area extending to outer surface,
usually to apex of segments, remainder light.

Terminalia (see fig. 124, e,f). There are no striking -Characters in
the <J terminalia of this species to distinguish it from other related
species of the Neomyzomyia group.

Larva (fig. 125). Anterior clypeal hairs usually simple, oc about
half the length of ic; pc single, usually, long enough to reach the
tubercles of the anterior clypeals. Suturals long, single or double;
transsuturals long 1—3 (rarely 4-)branched. Tubercles of pro
thoracic hairs 1 and 2 small, unpigmented, separated from one
another; stem of hair 1 slender, at most slightly swollen basally.
Long thoracic pleuralhairs all simple. Hair 1 of abdominal segment I
with short, slender or hair-like branches; fans present on segments
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usually 3-branched.

L„d..Z«h,.s were most numerous in smal I^^lcs^fc turlndTOter^
n tvoical hoof print breeder. The adult is decidedly a nocturnal
IS- Walch' (1932) found that f—£^^u£human blood. It is but seldom found indoors De Rog^5)fo^
amonest 12931 mosquitoes caught in barracks - Lpper ^fl5 anophelini of which 17 were punctulatus (catches during
12 consecutive months).

InrvrinCAT.ON- This medium-si/.ed, speckled anopheline with
ales on he scutum and the pale apical half of the proboscis has

caused much confusion. Since Theobald (1901) used the name punctn-
LTs tolndicate the oriental species tesselatus he has been followed
t mani aS ors. Even Edwards (1921, 1924) added to the con-
IZZZ^getting famuli (nuduccensis) and punctulatus mixed up.
£ Knight and Rozeboom (1945) and Rozeboom and Kmght
fl946) straitened out the matter in amost important and extensive
tudy and with this literature at hand the 9and *™ «£££*%

ire fairly easily distinguished from ? and larva of allied forms, as
sshown in thi following keys. A. annulipes being -ther variable

In some of the characters used in both keys has been Irft out. It is,
however, included in the large keys on p. 4/3 and 4b/.
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Vdults

Proboscis completely dark-scaled, rarely
with a few ventral pale scales on basal half farauti
Pale scales present on apical third of pro-
proboscis 2

: A small pale area on ventral surface of
proboscis near the tip, or a few subapical
ventral pale scales 3
Proboscis more extensively pale-scaled,
with white markings on the dorsal as well
as on the ventral surface 4

12—5 of front and mid-legs completely
yellow except for a narrow black ring at
the base of each; abdominal scaling present
on tergites 111—VIII and on stemites II—
VIII; wing with fringe spotsat tips ofveins
and also between veins 5.1 and 5, 5 and 6,
and two short and one long fringe spots
between 6 and base of wing clowi
I 2—5 of front and mid-legs never as above;
instead, some of these segments entirely
dark, others dark with a narrow basal or
apical, or both basal and apical pale bands;
abdominal scaling on terminal segments ...
only; fringe spots at tips of veins only . koliensis (in part)

4. Dorsal pale markings on proboscis restricted
to a narrow band extending upwards from
the distal border of the small ventral pale
area

Dorsal pate markings of proboscis more
extensive °

Pale markings of proboscis irregular, the
ventral marking more extensive than that
on the dorsal surface, or the dorsal pale area
more extensive than that on the ventral
surface; an oblique line of demarcation
between dark and light areas on lateral

koliensis (in part)
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surface of the proboscis; wing usually with
only one pale median spot; palpi seldom
with three broad pale bands on last three
segments, seg. 3 often with one or both of
the apical and subapical pale markings re
duced to a few scates, or entirely absent;
tarsal segments darker •• koliensis (in part)
Proboscis with the apical half or one-third
evenly pale-scaled dorsally and ventrally,
with or without a small dark ring beforethe
labella, wing usually with both sectoral and
accessory sectoral pate areas, which some
times are fused into a singlebroad pale area;
palpi often with three broad apical pale
bands, pale markings on seg. 3 rarely re
duced; tarsi paler, some segments mottled
or even completely white punctulatus

Larvae
1 Hair 1 of abdominal segment I a true fan,

with broad, flattened, notched leaflets ... A. farauti (in part)
This hair not resembling a fan, but with
slenderer or narrow, hair-like branches .. 2

2. Stem of prothoracic hair 1 slender, tuber
cles of prothoracic hairs 1 and 2 small,
unpigmented, and well separated from one
another; pc extending to or beyond the
tubercles of the anterior clypeals; sutural
hairs usually single; hairs 2 and 6 of ab
dominal segments IV and V usually three-
to four-branched; spines of pecten usually
subequal; oc single, often less than half the
length of tc 3
Prothoracic hair 1 with stout, swollen stem,
tubercles of prothoracic hairs 1 and 2 large
and generally fused together; pc often not
reaching tubercles of anterior clypeals;
sutural hairs usually 2—5 branched ;hairs
2 and 6 of abd. seg. IV and V usually 1- to
2-branched; spines of pecten with irregular
arrangement of long and short teeth; oc
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FIGURE 126

A farauti details of adult and larva: (a) ? proboscis and palp; (b)

Knight; (a) and fig. of head, thorax and abd. I and II after Swell,
and Rod.)
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often branched and frequently over half as
long as ic A. koliensis;

A. farauti (in part)
3. Second abdominal fan well developed, with

broad leaflets, only a little smaller than the
fan of segment III; prothoracic hair 1 quite
long; leaflets of metathoracic fan very long
and tapering A. clowi
Second abdominal fan small, leaflets nar
row, prothoracic hair 1 shorter; leaflets of
metathoracic fan shorter A. punctulatus

Distribution. New Guinea, Moluccas; New Britain, Solomon
Islands.

Relation to Disease. A. punctulatus must be considered as a
dangerous malaria carrier on account of its decided preference for
human blood, and the character of its breeding places. It has been
demonstrated that full development of Wiichereria bancrofti occurs
in this species (Backhouse, 1934). Toffaleti and King found 20 out
of 203 specimens of the punctulatus complex infected with Wiichereria
bancrofti, 7 of these specimens (belonging to three species) carried
mature larvae.

Anopheles farauti Laveran 1902

Lavcran, 1902. C. K. Soc. Kiol.; 54 : 90S (.1. farauti). typk-loc. ;
Eaurevillc, He Vate, New Hebrides, type material on 3 slides, each
with 2?? in Institut Pasteur, Paris (Reid, 1947). synonym: moluc-
censis Swell, and Swell. 1920 (Nyssorrhynchus annulipes var. moluc-
censis). Geneesk. Tijds. Ned. Ind.; 60 : 29. type-loc: Tcrnate.
type: location unknown, syn. by Knight and Earner (Anopheles
punctulatus farauti), 1944. Proc. Ent. Soc. Washington; 46 :• 132.

Adult, female. In general this is as in punctulatus. Proboscis
(fig. 126, a and 127, a) entirely dark scaled except for a narrow
light ring at extreme apex; a few light scates rarely present ventrally
on basal half. Third palpal segment usually with narrow apical light
ring, separated from larger subapical light area by dark ring; these
pale markings, especially the subapical spot, frequently reduced,
sometimes subapical spot completely absent (compare also fig. 127, e).
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boscis as typical for fa «"». t» V„,i0al variations asseen in these

Small dark sectoral spot usually present on costa *^baj^and
median dark spots, because the accessory sector pale area invo
costa as well as subcosta and vein 1.

mm v In general similar to A. punctulatus. Proboscis entirely dark

da* spots Tcnnin'alti similar to those of punctulatus.
t (m ic (fie V>6 6) and oc usually frayed; oc at least *length
!;f"^ E.»^^»:,;L^S^a^2
8„ iar tonvar.. ^-tJ>' '^3.) branched, outer 3-5 (rarely

fig. 126, c and </.
c • j ...c /f,rr' I9fi />) stronc, pigmented and fused;» M.""£* MctSlfrf£ 'a*smaU .an (.0-14

leaflets).
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Abdomen. Segment I with either a complete fan (fig. 126, g) with
flattened, notched leaflets (8—16), or more often with slender or hair
like leaflets (fig. 126, /). Fans also present on seg. II—VII; those on
seg. II pigmented and only slightly smaller than those on seg. III.
Leaflets (fig. 126, h) with long filaments, sometimes almost thelength
of the shaft. Hairs 2 and 6 on seg. IV and V usually either double
or triple.

Bionomics. The larva breeds in any natural or artificial (even
water collecting in native boats drawn ashore) water collection
provided it is not shaded. In coastal regionsit even breeds in brackish
water (up to .4.6 per cent., Sorong; private communication by De
Rook). Brooks, irrigation ditches with or without marginal vegetation
and, in the interior, large streams with grassy banks and floating
wood (De Rook) are good breeding places. The adults are definitely
nocturnal mosquitoes and regularly found in houses. In catches
indoors one year round of altogether 12931 mosquitoes of which
10688 were anophelini, De Rook (1935) found 2735 to be farauti.
Their out of doors resting places are for mates as well as females
cool, moist and shaded spots. They also attack readily out of doors
and in shaded places will attack in daytime. It is quite common
in coastal regions though it has been collected at an altitude of
S00 m (Araucaria Camp); 1700 m. (Baliem Camp); 2250 m. (Ibele
Camp) all on New Guinea and collected by Toxopeus (in 1939) ;
Lee (1946) mentions an altitude of, 1900 m. from Papua.

Identification. This easily distinguished species of the punctulatus
group is immediately recognized in the female by its entirely black
proboscis, which only have the labella pate. The larva sometimes has
a small fan on abdominal segment I, a character which makes it
different from allied species; this small fan however is usually re
placed by a hair with narrow, slender or hair-like branches. Those
larvae are indistinguishable from koliensis but differ from punctulatus
and clowi by having is with stout swollen stem. The key on pag. 344
points out the differences between theseveral closely related species.
Outsized specimens, with a wing length of 4.5 mm. have been col
lected at an altitude of 2250 m. by Toxopeus (1939) in Nw. Guinea
(Ibele Camp). A,pale variant has been reported from Mer-auke.

Distribution. New Guinea, Moluccas, New Hebrides, Bismarck
Archipelago, Solomon Islands, Mainland of Australia.
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?T.-T attan to Disease This species must be considered as dangerous*ZZ?£%S?as functuLs. De RooM.929) *%**£*£
Tnner'Dieul a natural infection as high as 12.7 per cent. It has alsoe'en reSd that full development of Wuchereria bancrofti occurs
Tihl species: Backhouse (1934), Toffaleti and King (1947).

\nopheles koliensis Owen 1945

Owen 1945 Journ. Parasit.; 31 : 236 (Anopheles koliensis) type-
?oc KoH Area, Guadalcanal Island, type: Holotype ?, allotype
$ and paratypes in U.S. National Museum.

The following is mainly taken from the original description.Adult Sale. Head. Frontal tuft prominent, white, vertical
tue white with admixture of white hair-like scales; top o vertex
with white erect scates forming lateral spots; remainder of vertex
and occiput covered with^)^^^^^^Z
ProDosds'wack e^ept for patch of white scales on ventral surface
nf S th rd sL of this patch variable, in some specimens visible
tTabove^ SSal end (see fig. 127, c); afew pale scates mbasal
half of proboscis may be present

Thorax Anterior promontory with sparse light scates in centre
tecraUv dense light with a few dark scales below. Remainder olaterally dense ug yellowish white scales. Mesonotal

dorsally. Spiracular bristles absent, propleurals 4-6, lower sterno
;,Wrals 4 upper sternopleurals 6, prealars 8, subalars 7-9, lower
^miaffSent. vSng. Pale areas light yf^J^^^punctulatus, but the accessory sector pale aiea usual y^^ °
costa, so that-there remains only the rather narrow sector pale area.
Legs darker than in punctulatus.

£2T* " s^Sle^^-iStw^scair^ght segme^ clothed with yellow scales and lateral^patch
oftark scales at apex. Cerci with yellow scales at base, dark at apex.
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male. General coloration as in the female. Proboscis all black.
Fourth segment of antenna (fs 2) with small tuft of narrow white
scales. Second segment of palpus with few white scates in middle,
third with median and apical white bands, fourth and fifth with
apical halves white.

Larva. Head, ic widely separated, slender; usually frayed; oc
either branched or simple, about two thirds length of inner;
pc small unbranched; suturals and transsuturals short; the former
2—4 branched, the latter usually 4 to 9 branched, seldom 1 or
2 branched. Antenna with minute spines, antennal hair small, un
branched, arising one-third distance from base; terminal hair with
three to five branches which arise from base.

Thorax, is (fig. 128,a) ifseparated with moderate basal tubercle, swollen
shaft, six to eight radiating branches on each side, shorter than
ms. Tubercles of is and ms may be fused; ms if separated
with moderate tubercle, slender shaft, six to seven branches on each
side; os simple. Metathoracic hair 1 forming a rudimentary fan with
five to eight hair-like leaflets.

Abdomen. Fan on seg. I (fig. 127, b) poorly developed with hair-like
leaflets; on III to VII well developed (14—16 leaflets); weaker on II.
Leaflets pigmented; filaments tapering with two or three indent
ations on each side. Hairs 2 and 6 on abdominal segments IV and V
bifurcate.

Bionomics. The larvae of this species have been collected from
temporary pools in grassland and in pools along the edge of jungle.
They prefer water exposed to sunlight rather than dense jungle
conditions. They have always been associated with farauti and in
one locality were collected from the same water with farauti and
punctulatus: The adults arc strongly anthropophilic and have been
found resting during the day in houses in greater numbers than any
of the other local anophelines, 90 per cent, of the catches (Owen,
1945). They become active about 9:00 P.M. and continue to fly
until daylight. The period of greatest nocturnal activity was after
midnight. It is known to occur at rather high altitudes on New
Guinea: 800 m. (Araucaria Camp), 1700 m. (Baliem Camp) all
collected by Toxopeus (in 1939).
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•IGCUK 128

4 koliensis details of larva: (a) two Iypes of shoulder hairs, left
specimen from Hollandia- right specimen from Guadalcanal; (b)
hair 1 abd. seg. I (alter Rozeboom and Knight).

Identification. This medium sized yellowish anopheline, with
an oval or irregularly shaped patch of white scales on ventral side
of proboscis is closely related to Anopheles punctulatus Donitz and
Anopheles farauti Laveran. Both males and females of koliensis can
usually be separated from punctulatus by the absence of a small
dark spot on the costal margin of the wing between the basal and
median dark spots. The presence of a light psrtch of scales on the
ventral side of the apical third of the proboscis in the female koliensis
distinguishes it from the female of the above forms. The larvae of
this species are separated from punctulatus by having suturals and
transsuturals with more branches, enlarged shaft of prothoracc
hair 1, lateral hairs on IV bifurcate. As a rule the costal marking
of the wing will separate botti males and females of koliensis from
farauti. The females of these two forms are also easily distinguished
by the absence of light scales on the apical part of the proboscis of
farauti. The larvae of koliensis and farauti may in easterly areas be
separated by the presence of a complete small fan on abd. seg. I
in farauti but larvae of koliensis in Hollandia (New Guinea cannot
be separated from farauti larvae of these regions: (1) Most faraut,
larvae here and in more westerly areas have the fan on abdominal
segment I with slender and hair-like branches. (2) The posterior
clypeals of farauti are about as long as those of koliensis. This
similarity in larval characters prevented De. Rook in 1921, in
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Pionierbivak N.G., when he had bred moluccensis with a pale spot
on the proboscis from what he considered to be moluccensis larvae,
to recognize the fact that he was dealing with a new species (De
Rook, 1924). V V

Since Anopheles koliensis is morphologically in an intermediate
pqsition between Anopheles punctulatus and Anopheles farauti, the
possibility that it is a hybrid of the two had to be considered. Data
which discredit this proposal are given by Rozeboom and Knight

Distribution. New Guinea low-lands; also at 800 m (Araucaria
Camp) and 1700 m (Balicm Camp); Guadalcanal Island.

Relation to Disease. This species has to be considered as a
dangerous carrier.

Anopheles clowi Rozeboom and Knight 1946

Rozeboom and Knight, 1946. Journ. Parasit; 32 : 114. type-loc:
Hollandia, Humboldt Bay, New Guinea, type: Holotype $, U.S.
National Museum.

The following description is after Rozeboom and Knight (1946).

Adult, female. Head. Vertex with a narrow, bare longitudinal
central stripe, on either side of which is a patch of upright black
forked scales posteriorly, and a patch of upright white forked scales
anteriorly. Erect black forked scales laterally and centrally on
occiput. Frontal tuft composed of long white hairs. Small appressed
white scales along eye-margin above. Antenna with pale brown
t and fs; small white scales on fs 1, whorl hairs pate. Clypeus bare,
brown. Palpi (fig. 129,6) equal to proboscis in length; segment 2
dark with a narrow white apical ring and a few pale scales centrally
on dorsal surface; segment 3 with some paler brown scates on inner
surface towards the base, a small subapical pate spot, and a narrow
apical band of yellowish scales; segment 4 with the basal one-third
black, apical two-thirds yellowish; segment 5 with a narrow black
basal ring, the remainder yellowish. Proboscis (fig, 129, b) dark
except for a small ventral patch of yellowish scales near apex;
labella yellow.
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IMC U UK 129

A. clowi details of adult and larva: (a) wing; (b) Q proboscis and
palp; (c) tarsus of front leg; (d) inner shoulder hair; (e) metathoracic
fan; (f) leaflet of abdominal fan (after Rozeboom and Knight).
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Larva. Head, ic widely spaced, with a few small lateral spicules;
oc simple,'one-fourth the length of the inner; pc single, extending
beyond tubercles of anterior clypeals. Antennal hair minute; terminal
hair of antenna three- to four-branched; inner surface of antenna
with short, stout spines becoming progressively larger distally;
suturals long, single; transsuturals missing in type specimen.

Thorax. Prothoracic hair 1 (fig. 129, d) with a long, slender stem,
with 14—15 lateral branches; hair 2 missing, hair 3 short, single;
tubercles of hairs 1 and 2 relatively large but separated from one
another. Prothoracic pleural group with three long hairs; hair 11
single, about a third the length of the long hairs. Mesothoracic pleural
group with two long and one shorter single hairs; hair 11 minute.
Metathoracic pleural group with two long and one short single hairs,
hajr 11 minute. Thoracic fan (fig. 129, c) with elongate pedicel and
five or six very long, slender, attenuated leaflets.

Abdomen. Hair 1 of segment I with seven or eight long, hair-like
branches; hair 1 of segment II with broad, notched leaflets, some
what smaller than the fully developed fans of segments III to VII.
Filament of leaflet short, one half the length of theblade (fig. 129, /).
Hair 2 of segments IV and Vsingle; hair 6of these segments triple.
Tergal plates well pigmented, smaller on anterior segments; those
on segments V—VII about three fourths as wide as the distance
between the tubercles of the fans; tergal plate on VIII large; median
accessory plaques on segments 11—VII present. Pecten spines
mostly subecmal in length.

Bionomics. The single larva from which the ? type hatched was
found and bred from a road rut. Adults were captured in and near
Hollandia but no mention was made whether indoors or in the open
(Van Hell, 1951, private Communication); Van Hell (1952, official
report, not published) mentions as breeding places: pools, ditches,
between gravel, in full sunshine. We have not seen specimens of this
species, nor any of the mentioned larvae.

Identification'. The spotting of the femora and tibiae, presence
of a propleural hair, lack of spiracular bristles, presence of a scale-
tuft on the prothoracic lobes, and simple pleural hairs of the larva
make this medium sized anopheles a member of the Neomyzomyia
group. A. clowi can be distinguished from punctulatus, koliensis,
farauti and annulipes by tarsal segments II to Yp^y |̂.l£0i!laJld

1 Balai Bc-^e^lS":'f
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mid-legs, which are entirely yellow except for a small basal ring
on.each, while in the other species, although an occasional segment
may be completely white, some and usually all of the front and mid-
tarsi are dark, ringed or spotted black and white. Another difference
between clowi and the other species is the extra fringe spots of
the wing. The larva of clowi is very similar to that of punctulatus,
but prothoracic hair 1 is somewhat longer in clowi, the thoracic fan
leaflets are longer and more attenuated and the second abdominal
fans are better developed, being only a little smaller than the fans
of segment III. The larva of annulipes has branched outer anterioi
and posterior clypeal hairs, which separate it from that of clowi
Other than these five species, the only Neozomyia species which have £
complete clothing of scales on scutum and a dark-scaled halter knot
are meraukensis, kochi, amictus and amiclus var. hilli. All of these mos-
quitoes have dense scaling on the abdominal tergites. Other cha
racters which serve to distinguish between them and clowi are thi
heavily branched outer clypeals of meraukensis; the ventral ab
dominal scale tufts, palpal marking, wing pattern, and small oute
clypeals of kochi; the 10—14 propleural hairs of the adults an<
branched pleural hairs of the larvae of amictus and amictus vat
hilli. A., novaguinensis also has a dark-scaled halter, but the scuta
scaling is restricted to the central area only, and one of the Ion:
hairs in each of the pleural groups of the larva is branched.

Distribution. Only known from the type-locality.

Relation to Disease. No records.

Anopheles annulipes Walker 1856

Walker, 1856. Insecta jSaundersiana, Diptera; 5 : 433. type-loc
Van Diemen's Land (Tasmania), type: $ in British Museum.

This species which is abundant in Australia is very rare in Ne
Guinea. We have only- very few specimens from the last name
locality in our collection and not perfect ones. Therefore we thoug]
it advisable to give the distinctive characters as they can be four
in Lee and Woodhill (1944):

The female antennae are slightly shorter than the proboscis, wi
conspicuous white scates restricted to the first flagellar segme
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FIGURE 130

annulipes details of adult: (a) wing; (b) types of palpal orna
mentation: (c) two types of proboscis; (d) patches °f«cal«~ ***">-
pleuron and mesepimeron; (e) $ palp (after Lee and A\oodhill)•

(cf 4. amiclus). The female palpi (fig. 130, b) have broad white apical
bands on segments 3, 4and 5 (cf. A. subpictus); the white band on
segment 3 is never interrupted by a black ring (cf. A. punctulatus),
the $ proboscis (fig*. 130, c) is usually pale apically, but varying to
completely black, and is equal in length to the palpi (cf. A. longi
rostris). The scutum is clothed with pale flat scates on both dorsal
and lateral regions (cf. A: longirostris, A. lungae and A. novaguinensis);
there are one to five propleural bristles on a flate plate (ct. A.
amictus), the halteres are white basally with black scates on the
knob (cf. A. longiroslris and A. lungae):, (he mesepimeron (lig. .«M)
frequently has a central patch of pale scales (cf. A. punctulatus);
and the wings (fig. 130, a) usually have 5 to 10 black patches on
vein 1, and the remaining veins with numerous short, alternating
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slack and white patches (cf. A. subpictus and A. novaguinensis).
The abdomen has the scaling of the tergites variable, and the scales
on the stemites, if present, are yellowish, narrow and curved, instead
of broad and white as in A. amiclus and A. meraukensis.

In the larvae the antennae arc concolorous; tc arc simple or
weakly frayed; oc (fig. 131, a) are about 0.75 the length of ic, and
vary in having from about six small weak branches to very numerous
branches forming a dense tuft; pc (fig. 131,6) are about 0.25 the
length of ic, always strongly branched from near the base, the
branches varying from four to fifteen (cf. A. amictus); is (fig. 131, c)
and ms may arise from separate tubercles or from a fused plate;
the metathoracic fans are variable and the long hairs of the pleura
groups are alle simpte. The median plate of the scoop (fig. 131, d)
is broadly rounded anteriorly, without lateral projections (cf. A.
meraukensis). Considerable variation occurs in the characters of
both adults and larvae, and as a result a small proportion of spe
cimens is likely to be confused with A. punctulatus. However, the
wing markings usually provide a reliable means of differentiating
the two species. Apale variant has been recorded from the Northern
Territory (Australia).

Bionomics. It is frequently found in groundpools of limited depth,
with or without suspended clay, and very common in rock pools in
association with green algae; it has been recorded from sunlit
shaded clear and muddy water, from weedy rock-pools, running
water alongside stones, gravel-beds on creek-banks, open sandy
pools, swamp margins, hoof marks, wheel tracks, sit trenches water
holding rubbish, and from brackish water up to 1.6 % salinity.
It has also been recorded in. tubs and in fish ponds adjacent to
houses The female feeds readily on man in the open, adjacent to
breeding sites. It also feeds in huts and tents and stays indoors
during the day following the blood feed.

Distribution. New Guinea: Albatrosbivak (Brug, 1927) Port
Moresby, Koitaki (600 meter), Oro Bay and Dobadura; coastal and
inland Australia and Tasmania.

Relation to Disease. It has been shown to be capable of acting
as a vector of malaria. No natural infection however has_ been
demonstrated, and in the areas where this species is dominant,
malaria is usually absent.
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FIGURE 131

A. annulipes details of larva: (a) two types of outer clypeal hairs;
(b) variations in post clypeal hairs; (c) shoulder hairs; (d) median
plate of scoop (after Lee and Woodhill).

Group MYZOMYIA

Christophers, 1924. Ind. Med. Res. Mem.; 3 : 44.
Type-species: A. funeslus Giles (an African species).

Adult. Propleural hairs of adult present; usually a single hair.
Female palpi with the apical segment short, wholly included in
apical pale band; pronotal lobes, never with a scale-tuft; mesonotum
commonly with hairs or hair-like scates; if covered with scales these
arc usually narrowish; ornamentation of wing very regular, pale
areas on costa usually of moderate extent; femora and tibiae never
speckled, tip of hind tarsus rarely white; tarsal banding, if present,
usually narrow; abdomen without scales, except some commonly
on coxite.
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Terminalia. Harpago usually with a stout apical hair, at most only
somewhat longer than the club, and a stout hair at least half its p
length between this' and the club. Leaflets of phallosome usually
shaped like a short pruning-knife blade and serrated on one edge.

Larva. Clypeal hairs usually simple, but may be frayed or with
short lateral branches. The full characters of the pleural hairs for
the group are given below:

1. prothoracic
da long, feathered

(pectinate)
va long, simpte
dp one third length

of anterior split
into 2—3, or with
4—5 scattered br.

vp long, simple

2. mesothoracic
long, simpte

long, simple
extremely short,
simple

one sixth length of
long hair, simpte or
bifid

3. metathoracic
long, feathered

(pectinate)
long, simple
extremely short,
•simpte

short, slender; may
be split into 2—6 br.

Species and varieties recorded from the Indo-Australian Region.

A. aconitus Donitz <
A. minimus Theobald
A. filipinae Manalang
A. mangyanus Banks
A. fluviatilis James

A. minimus var. flavirostris Ludlow.
A. jeyporiensis James
A. jeyporiensis

var. candidiensis Koidzumi
A. culicifades Giles.

The following keys point out the differences between these species
and varieties: * . '

Adults

1. Female palpi with the subapical dark
band much broader than white tip and
than subapical pale band 2
Female palpi with two broad pale
bands on apex, a narrow dark inter
vening band present 4
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Female palpi with tip broadly white,
subapical dark band about as wide as
next pale band jeyporiensis var. candi-

diensis

2. Female palpi with tip broadly white ;•
but much narrower than next dark
band 3
Female palpi with tip narrowly white,
as broad as subapical pate band only;
at most 2 pale fringe spots culicifacies

3. Costa with basal third dark, no pate
fringe spot at 6 fluviatilis
Costa with two pale interruptions in
dark basal third; a pate fringe spot
a* ° jeyporiensis

4. Proboscis with distinct flavescent
apical area in female, often absent in
male 5
Proboscis without such a flavescent
area q

5. More than apical half of vein 6 en
tirely dark; in basal half a large dark
spot, leaving extreme base and small
middle area pate; sometimes this pale
middle area missing t minimus var. flaviroslris
Vein 6 broadly pale in lower half with
a small subbasal dark spot; apical
half dark with a small pate inter
ruption about its middle .'. aconilus

6. Wings usually without a fringe-spot
at 6 ... 7
Wings usually with a fringe spot at
" fdipinae
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Costa with one pale interruption at
base, or at least a pate scale or so on
one of the wings; proboscis if not
entirely dark, only with a small pale
patch ventrally towards apex minimus
Costa always with two basal inter
ruptions; proboscis always entirely
dark '••••-• mangyanus

ARVAE

. Anterior tergal plates on III—VII all
very large, with a convex posterior
border extending to about middte of
segment and enclosing the small
rounded posterior tergal plate; palm
ate hairs well developed on meta
thorax and on I—VII 2
Anterior tergal plates on III—VII not
all exceptionally large, having a con
cave posterior border, behind which
lies the rounded posterior tergal plate 7

I. ic and oc simple • 3
ic branched 6

3. ic and oc stout, oc over half as long
as ic 4
ic and oc normal, oc less than half as
long as tc •• 5

4. Hair 0 on abd. seg. II—VII moderate,
arising a little behind the posterior
border of anterior tergal plates on
each side • ••'• minimus
This hair large, many branched fluviatilis

5. Leaflets of thoracic fan extended into
long slender filaments mangyanus
These leaflets not extended into long
slender filaments miM^J*r- flavirostns

7^ 'Js::*,(j..v 3133^^,,.-..



A. aconitus details of adult: (a) wing; (b) $ palp
and proboscis; (c) <J palp; (d) $ temiinalia;
(e) leaflets of phallosome ((e) after Christophers;
other figures after Swell, and Rod.)

6. ic stout, rather short, oc stout, \ length
of tc aconitus
ic not stout and short, oc small about
| length of ic filipinae

7. ic stout, simple, oc § .to £ length of ic culicifacies
ic stout, conspicuously frayed for
whole length, oc a little more than
half length ic, stout and pinnate ... 8

S. Branches of tc numerous jeyporiensis
Branches of tc fewer and stouter .. var. candidiensis
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Anopheles aconitus Donitz 1902

Donitz, 1902. Zeit. f. Hyg.; 41 : 70 (A. aconitus). type-loc: Kaju
Tanam, Sumatra; Willem I; Sukabumi, Java, type: location un
known. •

Adult, female. Head. Scales of usual type with an extensive
white vertical area; frontal tuft moderate. Antenna: no scales on
/, some narrow pale scales may be present on fs 1, and fs 2. Palpi
(fig. 132,b) blackish brown with yellowish white markings as follows:
second segment with some pale scales at tip,' third with some pate
scales at base and a distinct pate apex, fourth broadly pate at base
and apex,'fifth segment entirely pale scaled. The black subapical
band.of the palpi is narrower than cither of the pale bands and
sometimes absent. The basal half of the proboscis is blackish brown,
remaining part, including the labella yellowish, except an extremely
narrow brown band next to base of labella.

Thorax, apn with chaetae only; propleuron with one hair. Meso
notum with median area pate with dark lines, fossae and lateral
area dark brown; median area with pate hairs or hair-like scates;
a median pate scale-tuft on ap and some dark scales on lateral
angles. Scutellum same colour as median area of mesonotum, with
gray median line, pate hairs and hair-like scates; pleura yellowish
brown with dark horizontal lines; 1 small delicate, spiracular hair;
prealar hairs 5—6; sternopleurals 3—4 and 3—5; 4—6 upper mese-
pimerals. Base of halteres yellowish white, knob dark, the small
scales on it rather broad. Wing (fig. 132, a). Base of af nearer to
wing-base than that of pf. Costa either uninterruptedly dark from
base to sector pale area, or there may be a pate interruption in this
basal dark area; middte dark spot, preapical and apical dark spot
present. Vein 1 usually with presector dark spot, middle dark spot,
which is much shorter than that on costa, preapical and apical dark
spots. Stem of vein 2 with a small basal spot and a longer subapical
one, 2.1 and 2.2 dark, except at bifurcation and tip, in some specimens
there may be a pale spot medianly on 2.1 and 2.2; vein 3 with a
dark apical spot, there may be also a tiny dark subbasal one; vein 4
dark with pale areas at cross- vein and base; 4.1 and 4.2 dark, except
at base and apex; on 4.1 the dark part is sometimes interrupted by
a pale spot; vein 5 with a small dark spot at base and at apex and
a tiny dark spot at bifurcation, 5.1 with 3 dark spots; extreme tips
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FIGURE. 133

fc) ?eatSSofabaS iin^t^K^VT^i <b> shou1der ***:character-of hair 0VshSL^J^V^8^ 7' showinSapparatus; ((c) and (d "a^"SL?(efafte S$?: {e) SpiraCular

of 5.1 and 5pale; vein 6usually with 3dark spots. The whole win*
2k^dS VhaalfabAHin **^ ^ ^ 6̂ t°enrir^h™L I alf- AU Vems Wlth m>nutely white apex. Fringebroadly pale at apex, from vein 1until beyond 3with sligh dark
SSSS^^ 2A t^l ^ ^ and 3-retimes remaining
StwLn [ ?P^iC SP°tS at a11 veintiPs- AlarSe Pale area on fringfbetween base of wmg and vein fi. Length of wing: 3mm Letrs cterf-
coxae and trochanters without scales. Tips of all joiiUs exec, t 5
of mid-legs slightly pale, the pale scales often very difficult tcdetect
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remora of front and mid-legs with some pate scales on basal |,
ibia of mid-legs with pale base.

ibdomen. Entirely without scales.

iale. In general as ?. Proboscis dark. Stem of palp (fig. 132, c>
lark except for a narrow pale bare ring on false joint and pale tip
if third segment; club yellowish white with 2 dark .bands.

terminalia' (fig. 132, d). Coxite with hairs and some dark scates
>n outer surface; 4 parabasal spines close together, the fifth some-
vhat isolated; small delicate hairs in between. Harpago with a club,
ipical hair 1£ times as long as club, a hair on inner surface, and
sometimes one on outer surface, the latter more than half as long
is apical hair. Proximal surface of harpago with delicate hairs.
Phallosome with 4 or more leaflets (fig. 132, e) on each side, one
eailet large, 2 about § its size and, 1 or 2 narrow small ones. The-
3larger ones serrated on one side. Proctiger without lateral chitinis-
itions. Short, bluntly triangular, ventral appendages with broad
base on the 9th tergite. >

Larva. Antenna without branched hair; tc (fig. 133, a) stout, pig
mented, feathered with short branches, or only frayed, oc also stout,
feathered, with all or some of the branches spine-like, 0.5—0.6 length
of tc, pc short, 3—5 branched from base; sutural hairs with 2—6
small branches, transsuturals with 5—6 br.

Shoulder hairs (fig. 133, b) dark, is and mswith numerous branches,,
heavy stem and conspicuous base, which may be fused, os sometimes,
arising from basal tubercle of.ms. Fans on thorax and abdominal,
segments I—VII, only those on abdominal segments II—VII com
plete; leaflets (fig. 133, c) with distinct filament £ to -| of length of
blade. Hair 0 on segments U—VIII simple or bifid, arising just at
edge of tergal plate, though occasionally just internal (fig. 133, d)
to posterior border. The tergal plates are very large with a convex
posterior border; they enclose the median rounded plates. Wing-like
expansion near anterior end of mps (fig. 133, e) longer than in
A. minimus.

Bionomics. The larva breeds in low country as well as at higher
altitudes, most frequently In rice-fields and fresh-water ponds, with
grassy edges, not so often in running water. The adult has been taken
in houses and cattle-sheds but the most frequented resting places of
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the adult are steep, damp and medium dark streambanks (Venhuis,
1942); also in undergrowth-mainly bracken fern, genus Glichenia
(Wharton, 1950); experimentally A. aconitus was found to bite man
5 times as often as the buffalo, but precipitin tests showed human
as well as buffalo blood in the gut (Walch and Sardjito, 1928).
It probably has strong zoophiiic tendencies, and bites man only, if
there are not enough cattle in the neighbourhood.

Identification. A. aconitus is, as a rule, easily distinguished from
the other members of this group by the presence of a fringe-spot
at vein 6 and the marked and uniform flavescence of the distal half
of the proboscis. The proboscis of minimus var. flavirostris is more or
less pale on apex on under surface and lateral sides, but never on
dorsal surface; moreover flavirostris has only sometimes a pale fringe-
spot at vein 6. The frayed stout clypeal hairs of the larva together
with the large tergal plates set aconitus quite apart except from
fdipinae, which has the clypeal hairs not stout. The adult of A. flli-
pinae (Manalang, 1930) has typical aconitus characters .but an
entirely dark proboscis. This species has boon found in the Philippine
Islands.

Distribution. Sumatra, Simalur, Java, Nusa Kambangan, Ma
dura, Borneo, PCelebes, Buton, Muna, Bali, Lombok, Sumbawa,
Sumba, Flores, Pantar, Alor, Kisar, Babar, Timor, Roma; India,
Ceylon, Burma, Thailand, Indo-China, Malaya, Andaman-Isl.

Relation to Disease. This species has been found infected in
Indonesia, India, Indo-China andMalaya. Only in Indonesia aconitus
appears to be a vector of real importance. Infection rates recorded
in W. Java range frorri 2.9 to 17.8 per cent., and here it is almost
as important as sundaicus especially along the coast. In the Solo
Valley it is said to have been found infected up to 43 per cent., but
no detailed numbers of infections are available. In Bali (7 per cent.),
Sumba and Celebes (Minahassa) it has also been found infected.
In certain highly malarious regions of Sumatra it was not found
infected or very slightly so. From Malaya very few infections are
known. In Indo-China it is looked upon as a vector of secondary
importance. In India it is considered of probably little importance,
though some records in certain areas showed it to be a dangerous
vector (Covell, 1944).
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Anopheles minimus Theobald 1901

Theobald, 1901. Mon. Cul. I, p. 186. type-loc: Pokfulam, Hong
Kong, type: described from a single female; location of type not
stated.

Adult, female. Closely resembles A. aconitus. The female palpi
(fig. 134, b) show two broad pate bands at apical part as in aconitus,
but the black intervening part is usually about as broad as each
pale band, seldom very, much broader. The proboscis may be dark
throughout, or there may be a small yellowish area in the distal
half, ventrally only.

The spotting of the wing (fig. 134, a) is in general as in aconitus,
but the pale areas are not as large as in this species, so that the wing
looks much darker. There is rarely a pate fringe spot at tip of vein 6.
The pate interruption in the dark basal part of the costa is rather
constant; the base of vein 3 has a dark spot; outer half of vein 6
is usually continuously dark.

mai.k. The palpi are figured in fig. 134, (/. The o* lerminalia are
similar to those of aconitus.

Larva (fig. 134, /, g). Clypeal hairs stout longer than in aconitus,
all simple. Hair 0 never arises internal to posterior border of tergal
plate, though it may arise touching the plate.

Bionomics. The larvae of A. minimus arc usually found in running
water, contrary to those of aconitus, seldom in ripe-fields (2per cent.)
•or in fresh-water ponds (10 per cent.). These special.breeding places
bring them to a somewhat higher altitude than that where aconitus
is usually found. The adults are commonly found in houses and
cattle sheds.

Identification. This small to medium sized anopheles closely
resembles A. aconitus; because some of the characters, of minimus
are somewhat variable it is sometimes difficult to identify the adult
with certainty. Only when all the differentiating characters are

. present: (1) large black band at apex of palp, (2) dark or nearty
all dark proboscis, (3) large dark spot at base of vein 3, (4) con
fluence of the two dark apical spots on vein 6 and (5) absence of
a pate fringe spot at apex of vein 6, the correct identification is
practically possible. The larva of minimus has simple ic and oc,
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FIGURE 134
*

A. minimus details of adult and larva: (a) wing; (b) $ proboscis and
palp; (c) hind leg; (d) (J palp; (e) leaflets of phallosome; (f) right
side of larval head showing clypeal, sutural and transsutural hairs
on that side; (g) leaflets of abd. fan IV ((c) after King, (g) after
Christophers, (c) and (d) after Swell, and Rod.)

white these hairs in aconitus are frayed; in, flavirostris they are also
simple as well as in the other allied species which have large tergal
plates on abd. seg. Ill—VII.
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Distribution. It has about the same range as aconitus, but
stretches as far as China (Hongkong), Philippine Isl. (var. flavirostris),
Formosa and Liu Kiu Isl.

•Relation to Disease. No detailed records of natural infections
arc given from Indonesia; the presence of minimus in heavily
malaria-infested regions of Celebes together with harmless ano
phelines may be an indication of its importance as a carrier and
Soesilo et al. (1932) found an infectivity rate of 3 per cent, in Mina-
hassa. But in these records var. flavirostris was apparently included
as minimus (Van Hell, 1933). Stephens and Christophers found
natural infections with sporozoites in the glands (India). Ramsay
et al. (1936) in Assam recorded precipitin tests of 622 specimens of
which 60 yielded no result. The percentage with human blood
was 85.7. Toumanoff (1936) stated that in Indo-China specimens
subjected to the precipitin test almost invariably contained human
blood when caught in human habitations, and "frequently did so
when taken in stables or cattle-sheds. Mesnard and Toumanoff
(1933), in a series of such tests, recorded S6.5 per cent, with human
blood, the remainder yielding no result. Raynal and Gashen (1935)
recorded 509 precipitin tests with this species of which only 26 per
cent, contained animal blood. Toumanoff (1932) observed that the
percentage of this species infected in Tonkin rose from 0.8 in
undulating country with irrigation canals and 1.2 in a region with
wooded hills and marshy valleys, to 3.43 in wooded mountainous
areas with numerous permanent streams. Treillard (1938) noted that
minimus lived from 5—10 times as long as vagus under identical
conditions in the laboratory, and surmised that this might be a
cogent reason for its efficacy as a vector of malaria. Raynal and
Gashen (1935) recorded asporozoite rate of 3.69 percent, for minimus
in Indo-China. Morin (1929), recorded 8 per cent, infections (gut
and gland) in Cochin-China.

Anopheles minimus var. flavirostris Ludlow 1914

Ludlow, 1914. Psyche; 21 : 30. type-loc: Camp Wilhelm, Tayabas
. Province, Luzon, type: 4 °9 in U.S. Nat. Mus.-

Adult, female. Head. Palpi (fig. 135, b) with 2 broad, yellowish
white bands at apex, subequal in width, separated by a narrow black
band: this band is usually half the size of one pale band. This dark
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l'ICURK 135

A. minimus var. flavirostris details of adult: (a) wing; (I,) 2 palp
and proboscis; (c) $ palp and proboscis; (d) two types of harpago
the right one with the internal spine duplicated; (e) leaflets of phallo
some ((a) (b), (c) and (« right) after Russell and Baisas, (d left)
and (e) after King). v '

band may be missing occasionally. Proboscis (fig. 135, b) dark with
yellowish scales on distal half ventrally and laterally; dorsal scaling
all dark. Laterally the pate scales are separated from the labella by
a few rows of black scates. Wings (fig. 135, a): Costa usually with
4 dark spots; the costa basal from sector pale area is entirely black;
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in specimens with 5dark spots on costa, the presector pale area is'
present. In specimens from Celebes a costa without any pale areas
basal from sector pate area is usual. The specimens from Java have
most often a presector pale area. Wing-fringe with 6 pale areas;
the first at tips of vein 1and 2.1; second at apex of 2.2 and 3; third
at 4.1, fourth at 4.2, fifth at 5.1 and sixth at 5. No pale fringe-
spot at vein 6.

male. Palpi (fig 135, c). with dark stem; club pale with two narrow
black bands, varying in size. Proboscis entirely dark, sometimes
with some scattered yellow scales on distal part.

Terminalia. Harpago (fig. 135, d) with a club and usually 3 hairs.
The apical hair is 1-.V times as long as the club, the other hairs (one
on each side of apical hair) about subequal in length and as long as,
or slightly longer than the club. In aconitus and minimus there
are only 2 hairs. Inner side of harpago with minute hairs. Phallo
some (fig. 135, e) with 4 or 5 leaflets on each side of tip; the larger
leailvts serrated onone side. Proctiger with slight chitinous thickening
at tip and laterally. Appendages of ninth tergite bluntly triangular.

Larva. Antenna without branched hair; ic rather stout, wide
apart, long, simpte; oc stout, simpte about half as long as tc; pc
(fig. 136, a) slender simple, reaching as far as base of tc; occasionally
oc and pc are 2—3 branched. Sutural (fig. 136, b) and transsutural
hairs split at base in 2—7, or even 12, small branches, ts (fig. 136, c)
with prominent base and thick shaft with 20—30 branches; ms
longer, also with prominent base; the shaft is thinner, and the
number of branches 10—20. Bases of shoulder hairs separate.
Metathoracic hair no. 1 (fig. 136, d) forming incomplete fan, with
12—16 leaflets, without filament. Pleural hairs as for the group.
On abdominal segment I (fig. 136, e) a small fan with 14—16 leaflets,
with short filament. Remaining segments with complete fans with
16—20 leaflets (fig. 136, /), the filaments about half the length of
the blade. Tergal plates large on all abdominal segments. On seg
ment II (fig. 136, g) it has a characteristic shape: the posterior margin
is concave/giving the impression of having a small piece broken
off, which is found as a separate piece of chitin lying in the
concavity;. Remaining tergal plates with convex posterior margin, as
in aconitus. Close to tergal plates hair 0, usually simple, seldom
two-branched. It is usually distinctly apart from the tergal plate,

'' """""i"»i»i/0
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FIGURE 136

A. minimus var. flavirostris details of larva: (a) clypeal hairs; (b)
sutural hair showing type of branching; (c) shoulder hair; (d) hair 1
on metathorax; (e) hair 1 on abd. seg. 1; (f) leaflets of fan abd.
seg. IV: (g) tergal plate abd. seg. II; (h), (i), (j) lateral hair on abd.
seg. IV, V, VI respectively; («<)'hair 2 on abd. seg. 11 ((a), (b), (c),
(d). (f), (k) after King, (e), (h), (i), (j) after Russell and Baisas).

at least its own length away, though occasionally it may (ouch
the edge of the plate. Lateral hairs on abdominal segments IV,
V and VI as in fig. 136, h, i, j respectively.

Bionomics. This species, which is the chief malaria vector in the
Philippine Islands, breeds particularly in foot-hill streams along
the shaded edges, especially among bamboo-roots. It is also some
times found at the edges of rivers, canals and irrigation ditches.
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t has been found in wells and is occasionally taken from stagnant
Lis where presumably it has been carried by an overflow

nsalt water or in rice-fields. It was ^^XSS^^Ait
Lt an altitude over 600 meters. Dy and Rosano (1948) touna it
reetog n the city of Manila, about 100 yards from a populous
rea kftwo streams. This was the first time it was noticed in the
*tv Other species collected in those breeding places were niger-^us,lesteri, filipinae, tesselatus^Uorfs*,subpic^
These were collected as larvae and some yielded adults. Those
marked wth an asterisk were also caught as adults in the neigbour-
hood of The breeding places. On Java it is usually found in unshaded
oteces in small brooks and irrigation ditches, seldom in rice-fields
o fresh wEer ponds. There it is aspecies-of somewhat, higher alti
tudesVenhuis (1942) reported it as testing during the day onstreambanks11 Russell and Baisas (1934) say: "it is both common
Ind afundant (in the Philippine Islands)". *^^*£J
but a variety of daytime resting places has been found (Kusseu,
1931, 1932).

Tr^-TTnrATTON- This variety, which resembles both aconitus and
7J^n the aau t Itage, and is difficult to distinguish unless

c„mp"c<Uofvariation in markings of Philippine specimens.
Note Swellengrebel and Rodenwaldt (1932) described a species to

^^^•^sS^nZsSsVS ££*
clear »™™°sL|lI*r.W'l M. «>iK (variation) figured^SJ^J^^n Ned. lndiS" (1919) is apparently
this form.

Distribution. ?Sumatra,' Java, Bali, Celebes, Borneo, Pulu Laut,
Philippine Islands.

, ™ -ntQTTA^ir It has been found naturally infected inRelation to Disease, it nas De"V Q42V cd bes /Soesii0

the principal vector (Russell and Baisas, 1934).
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FICUKF. 137 ,

A. filipinae details of adult: (a) wing; (b) $ palp.and proboscis;
(c) front tarsus; (d) hind tarsus; (e) <J palp; (f) types of harpago;
(g) leaflets of phallosome on one side (after Russell and Baisas).

Anopheles filipinae Manalang 1930

Manalang, 1930. Phil. -Journ. Sci.; 43 : 258 (A nopheles aconili
var. filipinae) type-loc: B.ulutong Stream at Ungkong Manga, P.I
type: National Museum, Manila.

(After Russell and Baisas, 1934, 1936).
Adult. A small dark mosquito. Palpi (fig. 137, b) of female darl
narrow pate ring at 2—3; a pate band of variable width at joii
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3-4; apical white of segment 4together with 5, which is complete^
white, forms apical band; the black band at middte of 4th segment
varies in width. Palpi (fig. 137, e) of mate with apex of third segment
white; 4th and 5th black at base and outer edges; rest white. Pro
boscis dark, except labella. Wings (fig. 137, a) with costal pale areas
though smalter than usual, of the Myzomyia type; the humeral
pale area may be absent or indistinct, the forks of vein 2 may.be
entirely black or else interrupted at about the middle with pale
areas; typically vein 6 has three dark areas and a pale fringe spot
opposite its ap'ex. Legs dark; femora and tibiae all dark, the apices
indistinctly pale if at all. Front tarsus (fig. 137, c) with 11 usually
having a fairly conspicuous band or patch; t 2 less so; t 3 still less
or not at all; 4and 5entirely dark; mid-tarsus with 11 often banded,
the rest dark; hind tarsus (fig. 137, d) with t 1 often banded; the
rest entirely dark. Abdomen dark, devoid of scates even on cerci;
coxites with scales on outer border. Mate terminalia: dorsal lobe
of harpago (fig. 137,/) with a club; sometimes two clubs; ventral
lobe with apical spine longer than club, sometimes branched; one or
two external spines, longer than club, but shorter than apical spine.
Phallosome (fig. 137, g) usually with five serrated leaflets on either
side.

Larva. A small light brown or yellowish to dark brown larva;
ic (fig. 138, a) widely separated, finely branched; oc simple or
branched laterally, branches few and short; suturals 2—8 branched,
transsuturals the same; (fig. 138, b) tswith 12-22branches (branched
less than either mangyanus or minimus var. flavirostris), ms with
10—18 branches; metathoracic fan (fig. 138.*) developed; leaflets
taper into long pointed filaments; abd. fans (fig. 138, d, e) all devel
oped; hair no. 2 on seg. II and VII usually branched near apex;
tergal plates (fig. 138, /, g) large, the one on II not concave or notched.

Bionomics. Larvae in impounded spring water, among aquatic
vegetation, shaded or unshaded, and in clear or muddy streams,
rivers, flowing irrigation ditches, pools and lakes. Adults are un
common.

Distribution. Philippine Islands.

Relation to Disease. Oocysts in a wild caught specimen have
been reported. Importance as a vector is doubtful.
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FIGURE 138

A. filipinae details of larva: (a) clypeal hairs; (b) shoulder hairs;
(c) metathoracic fan; (d) fan of abd. seg. 1; (c) fan leaflets of abd.
seg. IV; (f) and (g) tergal plates of abd. seg. II and V respectively;
(h), (i), (j) lateral hair of abd. seg. IV, V, and VI respectively (after
Russell and Baisas).

Anopheles mangyanus Banks 1906

Banks, 1906. Phil. Journ. Sci.;.l : 991 (Myzomyia mangyana) Type-
loc; Rio Baco, Mindoro, P.I. type: location not stated? .

(After Russell and Baisas, 1934, 1936).
Adult. Small, dark species. Palpi of female (fig. 139,.b) dark with
pate bands at joint 2—3; apical white of segment 3 and basal white
of 4 form a wide subapical band; subapical dark band (variable in
extent or entirely absent at times) formed at about middle of seg. 4;
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apical white band of 4 together with segment 5, which is entirely
white, form the apical band. Palpi of male (fig. 139, c) with no pale
band at joint 2—3; apex of seg. 3 white; about basal half of 4,
continuous to outer edge, black; base of seg. 5 black; rest white.
Proboscis entirely dark, except labella. Wings (fig. 139, a) with
humeral and presector pale-areas well marked; veins 2.1 and 2.2
entirely dark, but 4.1 usually with a pale interruption at the middle;

FIGURE 139

A. mangyanus details of adult: (a) wing; (b) $ palp and proboscis';
(c) <J palpi; (d) two types of harpago; (e) tips and leaflets of phallo-,
some (after Russell and Baisas).
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FIGURE 140
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vein 6 usually with two dark areas, the apical occupying about half
of the vein; fringe spot opposite all veins except 6, which may rarely
also have a spot. Legs dark, without any definite white patch or
ring on tarsal segments. Abdomen dark, no scates on tergites,
stemites, or cerci; but the coxites have scaling. Mate terminalia:
dorsal lobe of harpago with a club (fig. 139, d), sometimes in
completely fused; or one spine may be totally separated; ventral
lobe with apical spine longer than club; external spine shorter than
apical, but longer than club; one or two slender internal spines,
about as long as external. Phallosome usually with five leaflets
(fig. 139, e) on either side, the largest ones serrated on one side.

Larva. A small very dark larva; tc (fig. 140, a) simple, widely
separated; oc simpte; pc usually simpte, rarely forked; suturals 2 to
9 branches; transsuturals with 3 to 10 branches'; shoulder hairs
(fig. 140, b) stout dark, ts with 15—26 branches; ms with 12—20.
Metathoracic fan (fig. 140, c) developed, with leaflets extending into
slender, very fine points; hair 2 on abd. seg. VII simple, or forked
distally; tergal plates all large; on seg. II (fig. 140, i) concave, on
IV—VII (fig. 140,/) much rounded or blunt at edges.

Bionomics. Larvae may be collected in shallow slow-flowing
streams with sandy or rocky beds in or close to mountainous are
as; they prefer clear water and occur frequently among mats of
aquatic vegetation along the edges of streams or irrigation ditches,
particularly among exposed bamboo roots in undercut banks.

Distribution. Philippine Islands.

Relation to Malaria. This species' is thought to be a vector in
the Philippines.

*

-V

Anopheles fluviatilis James 1902

James, 1902. Sci. Mem.. Govt. India; 2:31. type-loc: Duars,
Nagpu'r and the Jeypore Hill Tracts, India, type: unknown.

After Gater (1934, 1935).
Adult, female. I'roboscis unornamented, dark; antenna with
a few scales on fs 1 and 2. Palpi (fig. 141,6): 3 pale bands, one fairly
broad in comparison with the two narrow bands; segment 5 entirely



FIGURE 141

A. fluvialilis details of adult: (a) wing; (b) ° palp and proboscis;
(c) <J palp; (d) apex of harpago; (e) leaflets of phallosome (a), (b)
and (c) after Gater (a) modified, (d) and (e) after Christophers).

pale, short; apexof4,3 and 2pale; apical pate band half or more the
width of preapical dark band. The apical pale area may be divided
by a narrow ring of dark scales, giving the palpi a 4-banded
appearance.

Thorax. Mesonotum with a paler median area bearing narrow, hair-
like scales. Anterior pronotum without scales. Propleural setae
1 or 2; spiracular 1or 2 or absent, very.small. Wing (fig. 141, a):
fairly dark; costa dark at base, prehumeral, humeral arid presector
dark spots continuous, no pale area on costa before sector; vein 1
pale from base to presector dark spot, middle dark spot distinctly
narrower on 1 than on costa; vein 3 mainly pale; 6 with two dark
spots with the outer long, or Continuously dark; fringe with a pale
area from before the termination of 1 to 2.1, and fringe-spots at
terminations of all other veins except vein 6. Legs uniformly dark;
coxae without scales.
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Abdomen. Entirely without scates.

male. Palpi (fig. 141, c): with fairly extensive pale areas' on 4
and 5.

Terminalia.. Ninth tergite with angular processes. Coxites with
scates. Harpago (fig. 141, d) with a short apical seta longer than
spatulate process, a smaller seta externally and a short, fine seta
internally; 3 leaflets and 1minute one on each side of tip of phallo
some (fig. 141, e), the larger ones broadly curved at apex on one edge,
straight and serrated on the opposite edge.

Larva. According to Puri (1931) the larva of this species (clypeal
hairs fig. 142, a) resembles that of A. minimus very "closely, only
differing in minor details, viz.:

1. The average length of the blade of a leaflet of a mid-abdominal
fan is slightly longer, that of the filament a little shorter than
in minimus.

2. Hair 0 on abdominal segments II to VII better developed; bifid
on II, 2 to 4 branches on III and VI, 2 to 5 (fig. 142, d) branches
on IV and V, 2 to 3 branches on VII.

3. Tergal plates appear comparatively broader.

Bionomics. The habitat is the same as for A. minimus and many
earlier records of fluviatilis in the larval stage relate to minimus.
Recorded in India as common in houses and as feeding readily
on man and birds.

Distribution. India, Thailand, Indo-China.
*

Relation to Malaria. No experimental evidence, but it has been
found naturally infected in India. Probably a carrier of some
importance.

Anopheles culicifacies Giles 1901

Giles, 1901. Entom. Month. Mag.; 12 : 197. type-loc: Hoshan-
gabad and the Berars (Deccan) India, type: $, British Museum.
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A. fluviatilis details of larva: (a) clypeal
hairs; (b) metathoracic fan; (c) part of
fan abd. seg. I; (d) tergal plate of abd.
seg. V showing hair 0 4-branchcd: (e)
part of abd. fan IV (after Puri).

(After Gater 1934, 1935).
Adult, female. Proboscis unornamented, dark; antenna with
a few small scates on fs 1. Palpi (fig. 143, b). Three narrow pak
bands; segment 5 entirety white, very short; 2 and 3 pale apically
apical pate band one-third or less the width of preapical dark band

Thorax. Mesonotum light in colour but without paler median area
without scales, a few narrow ones on anterior promontory. Apt
without scales. Propleural setae 2; spiracular setae absent or 1 only
very small. Wing (fig. 143, a): Predominantly dark; humeral pal
area on costa distinct, humeral dark spot joined to presector darl
spot; vein 1 with a dark spot below humeral pale area on costa
the middte dark spot nearly as wide on 1 as on costa; vein 3.darl
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or with pale area centrally; 6 with two dark spots, the outer long;
fringe with a pate area' from before 1 to 2.1, and fringe-spots at
terminations of 4.2 and 5.1, the latter sometimes absent. Legs
(fig. 143, c) uniformly dark; coxae without scales.

Abdomen. Entirely without scales.

male. Palpi (fig. 143,d): Pale at apex of 5, narrowly pale between
4 and 5, and a definite white patch at base of 4.

Terminalia. Coxites without scates. Harpago with a stout apical
seta not much longer than spatulate process and a shorter seta
between apical seta and process. Leaflets six on each side, mostly
broad, strongly convex on one edge in distal half, straight and
serrated on the opposite edge.

Larva, ic (fig. 144, a) placed far apart stout, simple ;<oc two-thirds
to three-quarters the length of ic, simpte; pc in line with or slightly
external to ic, reaching the bases of the latter, simple; suturals as
long as oc, simple; transsuturals slightly shorter than suturals and
in line with or slightly posterior to them with 2 to 5 branches.
Antennal hair on dorso-external surface, one-third the length of the
shaft from the base; very short, simple.

Shoulder hairs (fig. 144, b): is stout, with. 16 to 22 branches and
a prominent, dark root; ms with 12—16 branches, also with a
prominent dark root, separated from the root of is. Metathoracic fan
(fig. 144, c) fairly well developed, with 4 to 13 narrow, lanceolate
leaflets. Pleural hairs as given for the group.

Abdominal fans: I with narrow leaflets, the filaments poorly
differentiated; II to VII fully developed, the filaments well differ
entiated, nearly three-quarters the length of the blade, narrow and
sharply pointed, with broad base; pigmentation heavier distally
from a point below the origin of the filament. Anterior tergal plates
fairly broad but narrow, well separated from posterior tergal plates;
a pair of small submedian oval plates (fig. 144, d) present on seg
ment II to VII.

Bionomics. Slow-runningstreams, irrigation channelsand seepages;
pools in riverbeds, pools of rain water; borrow pits and rice-fields.
Usually in clear water. Recorded in India as abundant in houses,
and feeding readily on man and birds.
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FIGURE 143

A. cuHcifacies details of adult: (a) wing; (b) ? palp and proboscis;
(cj hind leg;,(d) 6* PalP (after Gater)-

Distribution. India, Burma, Thailand, Indo-China.

Relation to Disease. This species is a most important vector
of malaria in India, Burma, Thailand, lonkm.

Anopheles jeyporiensis James 1902

Tames 1902. Sci. Mem. Govt. India; 2 : 32 (A. jeyporiensis).
TYri-LOC: Patingi, Jeypore Hill Tracts, Vizagatam Distr., India.
type: $ and $ in British Museum.
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After Christophers, 1933.
Adult, female. Size small to medium (length of wing 2.5—
3.5 mm.).

Head. Scales of normal type, with a well-marked white vertical
spot, chaetae forming short row ending in cluster of 5—6, mostly
flattened, forming well-developed frontal tuft. Antenna: t devoid
of scates, some pate narrow scates on fs 1. Palpi (fig. 145, b) thin,
straight, cylindrical, and appearing very long; apical segment all
white,- with.tip of preceeding segment and narrow pate bands at
2—3 and 3—4, dark area between apical and subapical pale bands
usually 4—5 times length of subapical and about as long or slightly
longer than apical pate band. Proboscis all dark.

Thorax with chaetae only on apn; propleural hairs 1—2: Mesonotum
with median area covered with narrow whitish scales, more numerous
anteriorly, forming tuft in median area, lateral areas of ap with
usually a few dark flattish scales; fossae and lateral areas dark
brown, contrasting with the lighter median area, without scales
laterally anterior to root Of wings, ox, if scales present, these are
few and narrow, not forming a definite line of overlapping scales.

FIGURE 144

A. culicifacies details of larva: (a) clypeal
hairs; (b) schoulder hairs; (c) two types of
metathoracic fans; (d) part of abd. seg. V
showing tergal plate, A-anterior plate, P-
posterior plate (after Puri).
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FIGURE 145

A. jeyporiensis and var. candidiensis details of adult: (a) wing; (b)
$ palp; (c) (J palp; (d) apex of harpago; (e) leaflets of phallosome
on one side; (f) var. candidiensis $ palp (after Christophers).

Pleura devoid of scales; spiracular hairs 1; prealar about 3; upper
mesepimeral about 5—7. Wing as in fig. 145, a; af rather long,
approaching twice length of petiole. Base of costa usually with pale
interruptions forming two long dark basal accessory spots, of which
the inner usually extends to root of wing; vein .1 in this part of
its extent entirely pate. Median dark costal spot with a distinct
accessory sector, or dark area on vein 1 distinctly shortened, an
interruption towards outer end unusual. Preapical dark costal spot
frequently with a pale interruption on vein 1, nearly always towards
inner end of spot. Usually a pale interruption on 2.1, often on 2.2.
4.1 and 4.2. In some cases 2.1 and 2.2 are extensively pale on innei
portions, with obliteration of spots. Vein 3 most frequently as showr
in figure, dark area in some cases shorter, as in A. fiuvialilis or rarelj
the whole vein may be dark. Vein 6 most usually shows three darl

, areas, but the outer half may be continuously dark. A fringc-spoi
at vein 6 is usual. Scaling of wing rather narrow. Legs with femor;
slightly swollen in basal half. Femora uniformly dark and little o:
no paler beneath or at junction with trochanters and scarcely anj
paling at tips; tibiae similarly dark but tipped with pale; tarsu:
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of front and mid-legs with segments 1. and 2, and sometimes 3,
with narrow pale white apical bands, hind legs with segments 1—4
similarly banded. Coxae dark, devoid of scates except for a few
dark scales anteriorly on coxae 1 and a few pate scales on coxae 3.

Abdomen. Entirely devoid of scates even on cerci.

male. Markings in general as in ?. Palpi as in fig. 145, c; marginal
hairs forming row, one to two deep on either margin of club-; hairs
stoutish, dark; shaft of club all dark. Abdomen entirely devoid of
scates except that pate scales are present on outer aspects of coxites.

Terminalia. Harpago (fig. 145, d) indistinguishable from that of
A. fluviatilis, with a longish hair between club and apical hair.
Leaflets of phallosome about 5—6 on each side, of the usual type
(fig. 145, e) in the group, serrated on straight edge.

Larva (fig. .146). Clypeal hairs: tc (fig. 146,.a) stout and con
spicuously frayed for their whole length; oc a little more than half
length ic, stout and pinnate; pc about half length of oc, bifid or
branched. Antenna strongly chitinised, with moderately long spinous
projections; shaft-hair arising £ to $ length of antenna from base;
ventral edge of truncated end of antenna produced into pointed
process about as long as the finger; terminal hair split about middle
into 3—5 br.

Shoulder hairs (fig. 146, b): inner and middle with basal tubercles
which are fused; both hairs stout and pinnate. Metathoracic hair
no. 1 forming fairly well-developed fan. Pleural hairs as for group,
the short pleural hair on prothorax split into 3—5 br.; the extremely
short hair on mesothorax sometimes distally bifid. The chitinous
tubercles are as in A. minimus.

Fans well developed* on I—VII. Leaflets (fig. 146, c, d) rather
broad, somewhat colourless and transparent in distal third, with
pigment just proximal to this; filament somewhat over half length of
blade; fairly broad at the base, the indentations shallow and spread
along leaflet. Lateral hairs on IV—VI long and slender, splitting
near base into 3—5 br. Tergal plates: anterior comparatively large,
covering about J length of segment; plate on VIII nearly covering
dorsum; their posterior border on anterior segments concave
(fig.. 146, e),with the median plate lying a little behind and separate;
oval plates absent, spcvery poorlydeveloped; mps narrowanteriorly,
the wing-like expansions short, not touching spiracles. Pecten with
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FIGURE 146

A. jeyporiensis details of larva: (a) clypeal hairs; (b) shoulder hairs;
(c) leaflets of abd. fan 1; (d) leaflets of abd. fan IV; (e) tergal plate
of segment V showing hair 0 at some distance of margin of plate
(after Puri).

4—6 long and 8—9 short processes; ps with 6—8 long br. near base.
Caudal hooks 5—6; t'sc slender, some slightly hooked. Anal papillae
about as long as anal segment.

Identification. This usually offers no difficulty in unrubbed
specimens, as the mesothoracic scaling and narrowly but distinctly
white-banded tarsi are very characteristic. The species is rather
variable, especially in the wing-markings. The proportion of dark
and pate on the female palpi is also rather variable, making it
difficult, especially in specimens from the west coast of India
(Bombay), to be sure whether these should be called type-form or
variety.

Distribution.
out of India;

'The type-fortn has not with certainty been recorded
? Indo China (sec under var. candidiensis).

Bionomics. Commonly taken in houses and cattle-sheds. It feeds
freely on man, and has been observed attacking fiercely in the open
towards evening. A. jeyporiensis breeds especially in streams and
flowing water connected with rice cultivation, in grassy streams,
in grass-grown edges of lakes and in swampy land. In some breeding
places the larvae may bury themselves in the wet sand when the
water dries up and emerge after rain; this observation however needs
confirmation. The species occurs at low and also at considerable
altitudes.
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Relation to Disease. Though suspected to be concerned with
malaria transmission large numbers of dissections have failed to
show gland infection in this species (Covell, 1944). There are no
experimental observations.

Anopheles jeyporiensis var. candidiensis Koidzumi 1924

Koidzumi, 1924. Trans. 5th Cong. F.E.A.T.M.; p. 98 (A. candidiensis).
type-loc: Lake Candidus, Formosa, type: ? Formosa, synonym:
tonkinensis Toumanoff 1931, C. R. Soc. Biol.; 107 : 375 (A. aconitus
var. tonkinensis). type-loc: Tonkin, syn. by Christophers, 1933.

Adult. As in the type, but pale apex of $ palpi (fig. 145, /) more
extensive, and second band often broader; dark intervening area
much shorter, half length or less of apical pale area. Interruption
in preapical dark spot on vein 1 more frequent than in type-form,
and, when present, often situated towards middle of spot instead of
near inner end. Front and mid-tarsi more frequently show banding
on seg. 3 than in the type-form. Mesothoracic scaling as in the
type-form.

Larva. This shows a difference from the type, in the 'branching
of the inner clypeal hairs, the branches being fewer in number and
stouter.

Distribution. Recorded from Formosa; China (Hong Kong);
Indo-China (Tonkin), Burma and India.

Bionomics and Relation to Disease. Var. tonkinensis is recorded'

by Toumanoff (1931) as breeding in running water in grassy drains.
This author has found 6 per cent, with natural infection of the mid
gut. *

Group pseudomyzomyia

• Christophers, 1924. Ind. Med. Res. Mem.; 3 : 57. Type-species
A. subpictus Grassi.

Adult. Propleural hairs of adult present, usually several. Palpi
of female with apical segment long, though usually wholly included
in apical pale band; pronotal lobes usually without a scaletuft;
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A. sundaicus details of adult: (a)
wing; (b) $ head; (c) hind leg; (d)
<J palp; (e) <J terminalia; (f), (g) and
(h) leaflets of phallosomes of brackish
water breeders; (i), (j).and (k) the
same of fresh water breeders; (a)-(e)
after Swell, and Rod.
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mesonotum usually with mainly hairs; ornamentation of wing much
as in group Myzomyia, but light ornamentation predominating, and
the pale costal areas usually broad in apical half of wing; tarsi in
all cases banded* and in some species the femora and tibiae speckled,
though the terminal segments of the hind tarsi are never white;
abdomen usually with some scales on the last segment and cerci,
without lateral tufts. . ,Harpago with a long apical hair, usually about twice length of
club and accessory hair or hairs quite small; leaflets of phallosome
lanceolate or blade-like, with a varying degree of serration.

Larva. Clypeal hairs simple. The full characters of the pleural
hairs for the group are given below.

1. prothoracic 2. mesothoracic
da long, split about long, simple, some-

middte into 2—3 times split in distal
br. i) half into 2—4 br.

va long, simpte long, simpte

dp one-third anterior, extremely short,
simple or bifid simple

vp long, simpte short, slender,
simpte

3. metathoracic
long, feathered

long, feathered2)

reduced to tiny
papilla

very short, slender,
bifid.

i) Feathered in A. parangensis, simpte in vagus.
*) 2—6 long lateral branches in distal half in A. vagus.

The projection from the basal tubercle on each segment is prolon
gated into a sharp-pointed spine.

The species and varieties of the group Pseudomyzomyia occurring
in the Indo-Australian Region fall easily into two groups:

Femora and tibiae speckled
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Femora and tibiae not speckled ... A.subpictus .; .',...
A. subpictus var. indefmtta
A. „ var. malayensis
A. vagus
A. vagus var. limosus

Anopheles sundaicus Rodenwaldt 1925

Rodenwaldt, 1925. Geneesk. Tijds. Ned. Ind.; 65 : 185 (Myzomyia
ludlowi var. sundaica). type-loc: Sunda Islands, type: location
unknown.

Adult female. Head with the usual scates, pate spot on vertex,
frontal tuft conspicuous. Antenna brown, with minute white scales
on tand longer scales on /. 1-3, Palpi (fig. 147 b) dark browr.with
3pale bands, the pate apex about as long as the next dark band,
subapical and basal pale bands narrow; scates on segment 2some
what outstanding. Proboscis entirely, dark.

Thorax. Somewhat darker than in A. vagus. Apn with hairs only.
Propleuron with 2-3 hairs. Median tuft on anterior margin of
mesonotum of long white scales, lateral scale-tufts of shorter scales.
On the fossae few or no broadish scates, greater part of mesonotum
with hairs and hair-like scales. Scutellum yellowish brown, medianly
more dark-brown, margin with hairs and hair-like scales Halteres
yellowish white with black knob carrying small black.scales Pteura
pale with brown markings; spiracular hairs usually 2-3; butthere
may be 6-7; prealar hairs 6-8; upper sternopleurals 6-7, lower 7,
upper mesepimerals S; no lower mesepimerals Wing: af longer than
its stem. Prehumeral dark accessory spot undivided reaching as far
as wing-base, middle dark spot on vein 1 almost always with a
dark spot internal to accessory sector pate spot; preapical dark spot
much longer than pale areas; there may be a small basal spot on
vein 1•the amount of blackon the wing may be varying, especially
the size of the middle dark costal spot and of the dark spots on
5.1 and 4.2; there are two spots on vein 6; for distribution of other
dark spots see-fig. 147, a. Apices of all veins narrowly pale.Wing-
fringe dark, except at apices of veins. Length of wing: a little over3 mm. Legs dark brown. Trochanters mth black and greyish white
scates. Femora, tibiae and t1of all the legs distinctly spotted, with
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yellow scates in smaller or larger groups along, the segments; the
mid-legs, seldom the hind tegs have, t 2 also ornamented in this
way; there are pale apical bands as follows: on the hind (fig. 147, c)
and mid-legs on all the segments except on t 5, the band on t 4
narrow; on front legs the apical band on the femur is missing,
and t 2—5 have also a basal band, if there are basal bands on the
tarsal segments of the mid-legs they are very narrow.

Abdomen with golden hairs, on seventh segment there,are some
yellow golden and prominent dark lanceolate scales ventrally.

male. Head with dark palpi (fig. 147, d) ornamented with yellowish
white bands as follows: 2nd segment with pale tip, 3rd segment
pale at middle and at tip; club pale with black_ base, underside
black and at f from base there is a black band; 3rd segment and
club with hairs on inner side.

Terminalia (fig. 147, e). Similar to those of A. vagus but apical
hair of harpago usually shorter (1| times the club); phallosome
shorter (0.3—0.4 of coxite) with :6—7 leaflets on each side, shorter
than in A. vagus (0.3—0.4 of phallosome). There is some evidence
that the leaflets at apex of phallosome of fresh-water breeders are
somewhat shorter and broader at base than those of saltwater
breeders. In fresh- and brackish water breeders in India, this subject
was studied recently by Venkat Rao and Ramakrishna (1950).
Compare fig. 147, f—h and 147, i—k.

Larva, Length 5 mm., brownish or (often) greenish. Antenna
without branched hair, tc (fig. 148, a, b) far apart, simpte, some
times split in 2—5 br. at about half its length; oc $ of ic, simple,
sometimes split in 2—5 br. from near the base or about half its
length; the distance between tc and oc on one side is smaller than
that between tc; pc well behind, about as far apart as ic, their length
|—^ of tc, simple, sometimes forked; very seldom they are shorter
(i|—re ic) an£ltnen they are split in 2—5 br.; sutural hair simpte
or with 2—3 br., transsuturals with 4—5 br.; ms (fig. 148, c) with
distinct base, ts with 11, seldom with only 4 branches inserted near
base; root usually small. No fans on thorax; on abdominal seg
ment I a very small fan with few leaflets though already slightly
notched, on segment II a small but nearly complete fan with
11—12 leaflets; on segments III—VII complete fans with 18-20
leaflets, though in some specimens the fan on III has fewer leaflets;
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A. suiuluicus details of larva:
(a) clypeal hairs; (b) other type
of clypeal hairs; (c) shoulder
hairs; (d) leaflet of abd. fan
IV; (e) and (f) small setae of
seg. X of sundaicus and sub-
pictus respectively; (g) and (h)
hair 9 of seg. IX of the same
species; (i) and (j) head hair 15
and (k), (1) head hairs 13; (m)
and (n) pectens; (o) and (p)
shape of hair 5 on mesothorax;
(q)and (r) pleural hairs; (a)-(d)
after Swell, and Rod.; (e)-(r)
after Venhuis.
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the leaflets narrowed about halfway their tengths with 1-3 indent
attens and afilament which is about | as long as the leaflet. Pecten
usuTl ywith 3-4 long teeth more or less alternating with 3or 4,
sometfmes 5-6 short teeth; all teeth coarsely pilose.

Bionomics. Usually this species breeds in coastal ^c^ water
collections, preferably swamps, fish, ponds ^^fJ^VSce sT+ usually prefers water with algae: cleaning the water surtace is
ofteTa sLoteway to diminish the number of larvae considerably.
fn^ eariier^ears sundaicus was considered as an exclusive salt-w^er
breede but since 1919 (Schuffner, Swellengrebel, SweU^bd-

,19391 Covell and Pritam Singh (1942). ;( Notwithstanding its preference for clean water, it has been found
brS fiS«ntty in polluted water. The fresh-water breeding^SstrsUatra'was first found in Mandating at an aUi ude
of 210 m • later also on the banks of the Toba-lakc at an altitude?000 m! and even in Nias and Simalm which is lower com, r^
All these localities were constant and profuse breeding placesA<n^th s
snecies In Tava where sundaicus also was found in fresh waterSE^Jilly country near Scmarang. in a^esh water stream
near the coast in East Java, it became obvious that in all these
nlaces the breeding was just accidental.1 The adults are found abundantly indoors, in houses, cow-sheds
and similar places and have a, distinct preference for human bteod"Valch and Sardjito, 1928). ifis astrong flier and «nay oov« ^kilo
meters distance from its breeding place (Van Breemen, 1919).

Identification. Early writers used the name ludlowi for thermTn^ckled-legge'd anopheles species which occurs aU over
the Sunda Islands, Malaya and the Andaman* and winchi in later
years was also found in India, along the coast mbrackish andAre hIZ. Rodenwaldt (1925) noted several important ^ - m
which the species from Indonesia differs from that on the Philippine
Islands and described it as ludlowi var. sundatca.
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King (1932) settled the question whether the type specimen of
ludlowi from the Phil. Islands was a salt pr a fresh water breeder,
the type locality of ludlowi being inland and he also found that there
are distinct morphological differences between the forms" from fresh
and salt water. As a result of this study it appeared that the salt
water form in the Philippines needed a new name (liioralis). This
species is distinctly different from sundaicus.
. For a long time it seemed practically impossible to distinguish

the larva of sundaicus from the saltwater form of subpictus. Several
authors (Walch and Soesilo, 1929; Ghosh, 1932) pointed out that
there were distinguishing characters between the larvae of the two
species but these were so variable as to be unreliable. Venhuis (1938)
gave a combination of 4characters which serve very well to separate
the two species. The most important one lies in the small setae
which can be found on the lateral and hind margin of the tenth
segment, mainly in the area between saddle and anal opening
(fig. 148, e). The differences in these setae between the larvae of
sundaicus and subpictus are as follows:

sundaicus subpictus
coarse slender . • , •
pigmented not pigmented
cone-shaped at most only broadened

at base

not scattered evenly scattered evenly

Though the coarse setae of sundaicus may show a tendency to be
somewhat slender in certain specimens and there may be a little
pigment in those of subpictus, the greater part of the sundaicus and
subpictus larvae can be identified with certainty on this character
alone. In doubtful specimens (sometimes the setae are not very well
visible) there-is another useful character in thenumber of branches
of hair 9 of segment IX (postspiracular hair) (see fig. 148, g, h), which
is implanted close to the strongly pigmented band, connecting the
pectens. In subpictus larvae the number of branches of this hair is
smaller than in sundaicus. . _

The third character is found in the number of branches in head
hair 15 (see fig. 148,'*,/); in subpictus this hair has 3 branches or
less, seldom 3 on one side and 4 on the other; in sundaicus this
number is higher, seldom 3 on each side.

The fourth character is found in the postmandibular hair (hair 13
of Puri, fig. 148, &,/)• This hair also has usually less branches in
subpictus than in sundaicus.
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Together with the characters of the pecten (fig. 14S, m, n, Walch
andSoesilo, 1929), the branching of hair5 onthe mesothorax (Ghosh,
1932, fig. 14S, o, p), the band behind the frontal hairs (Ghose 1932),
the either branched or not branched pro- and mesopleural hairs
(fig. 14S, q, r, Mohamad Maasum in Venhuis, 193S) we have a good
combination of characters to identify these larvae. Venhuis identified
hundreds of larvae of these two species from all over the Archipelago
and found only very seldom that it was impossible to identify either
sundaicus or subpictus larvae with certainty. If however one of the
characters used in identification by Venhuis should in a certain area
where sundaicus occurs show a good deal of variation, it is quite
useless. This was pointed out bySen (1949). Colless (1948) also doubts
whether for North Borneo these characters hold good. The fresh
water sundaicus of Sumatra fitted fairly well in this.scheme; though
the characters'of the setae and hair 15 on the head were rather
doubtful. For differences with the fresh-water subpictus larva see
under subpictus. '

The adult of the fresh-water sundaicus apparently is identical
with the salt water breeder except that the Icallets of the phallosome
show differences as figured in fig. 147, f—k. See also Venkat Rao and
Ramakrishna, 1950.

Distribution. Sumatra and surrounding islands, Java and sur
rounding islands, Southern part of Celebes, Lesser Sunda Islands;
the records from Borneo are extremely scarce and it is quite well
possible that sundaicus as described by Rodenwaldt, does not occur
here (Stookes, 1927; Walch and Soesilo, 1929; Colless, 1948);
? Malaya (Gater, 1935); Southern Indo-China; ? Northern Indo-
China (Toumanoff, 1936); Thailand, Burma, India,' Andaman Isl.
Relation to Disease. It is one of the most dangerous carriers of
malaria in Indonesia and the most important vector in the lower
parts of this country. The infectivityrate is nearly always very high.
Walch and Walch-Sorgdrager (1921) found 17.5 per cent, Stoker
as much as 39 per cent. Swellengrebel, Schiiffner and Swellengrebel-
De Graaf 35 per cent. But though highly susceptible to infection
sundaicus has also been-found in large numbers in certain regions
where the incidence of malaria was very low (Walch and Soesilo,
1929). In Indo-China Treillard (1934) recorded an infection of 1.1 per
cent, and Farinaud (1938) of 2 per cent, 5.5per cent, and 4.2per cent.

The distribution of sundaicus is extremely patchy in certain
countries (e.g. India) and it tends to appearand disappear in various
localities depending on the variations in the local conditions (Covell
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FIGURE 149

A. litoralis details of adult: (a) wing, (b) variation;
(c) $ palp and proboscis; (d) front tarsus; (e) hind
tarsus; (f) <$ palp; (g) types of harpago; (h) leaflets
of phallosome; (a) and (b) after King, other
figures after Russell and Baisas.

and Pritam Singh, 1942). The fresh water breeder which at one time
was animportant carrier on Sumatra, disappeared when the breeding
places (fresh water fish ponds) were eradicated. In India this fresh
water breeder is regarded as a more potent vector than the saline
form (Senior White et al., 1947).
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Anopheles litoralis King 1932

King 1932. Phil! Journ. Sci.; 47:306. type-loc: Paranaque,
Rizal, Luzon, P.I. type: ? Bureau of Science, or ? Nat. Museum,
Manila.

After Russell and Baisas.
Adult Medium-sized, brownish, with anopheline attitude at rest.
Head. Palpi (fig. 149, c) of female banded at 2—3 and 3—4; basal
half of 4 dark, the apical white forming a continuous band with 5,
which is entirely pale. Palpi (fig. 149, /) of male with a pate ring at
2—3; basal third of 3 black, followed by a mainly white area up
wards to black subapical band, the apex white-ringed; segment 4
dark at base and along outer edge, white at middle towards apex
and inner side; 5 with a black band at base and towards outer side
where black area of the preceding segment somewhat expands and
merges with it, the black sometimes continuing towards the apex.
Proboscis dark, except labella.

Thorax with fossa of mesonotum having from two to four flat scates
in mate, and six to over ten in female. Wings with costal sector
pate area often absent or indistinct in females; prominent in males;
usually with white scales on prehumeral dark spot, sometimes
forming a complete prehumeral pale area which divides the pre
humeral dark spot in an inner and outer; in some specimens from
Mindanao the basal part of the prehumeral costal area is entirely
pale-scaled; no dark scales at origin of forks of 2 and frequently
only two dark spots on vein 1under midcostal black-(fig. 149, a, b):
Legs (fig. 149, d, e) spotted, mostly pale-scaled beneath, particularly
mid- and hind femora and tibiae as well as the front tarsal seg
ments; apical and basal bands on most of the tarsal segments.

Abdomen with broad scales ventrally on VII, and few narrower ones
on VIII; cerci with numerous broad scales.

male. Terminalia. Dorsallobe of harpago (fig. 149, g) with a club;
in one specimen there is a subsidiary smaller club; ventral lobe with
apical spine, very much longer than club, somewhat flattened; one
ortwo short, sometimes flattened, external spines; one ortwo internal
spines longer than external, sometimes none. Phallosome (fig. 149, h)
with eight to fourteen serrated leaflets on either side, not markedly
contrasted in length except the basal short ones.
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FIGURE 150

A. litoralis details of larva: (a) clypeal hairs; (b) shoulder hairs,
(c) metathoracic hair 1; (d) hair 1 of abd. scr. 1; (c) leaflets of abd.
fan IV;'(f), (<j), (h) lateral hairs abd. seg. IV, V, VI respectively
(after Russell and Baisas).

Larva (fig. 150). A medium-sized dark green to grey larva; ic
simple, widely separated; oc simple, and long, sometimes nearly as
long as ic; pc long and simple; suturals simpte, rarely branched;
transsuturals 2—5 branched, rarely simple; ts 2—11 branches, ms
2—10; metathoracic fan rudimentary; on abd. seg. I also rudi
mentary; on II—VII developed; lateral hairs on abd. seg. IV—VI
2 or 3 br., branches originating nearer the base than those of ludlowi;
pecten teeth not markedly different.

Bionomics. Larvae found in salt-water fish ponds, salt-beds,
marshes and lagoons, especially in the midst of algae. Adults will feed
on man or animals. A common and abundant species along the coast
of the entire Philippine archipelago'.
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Identification. Up till 1926 the common malaria vector in In
donesia (breeding in brackish water) was indicated as A. ludlowi.
It was supposed to be identical with this species, described from
the Philippine Islands. Certain discrepancies however had come to
light between descriptions and specimens from Indonesia; in 1926
Rodenwaldt who had come to the conclusion that this important
vector was at least a variety oi ludlowi, described the specimens
from Indonesia as A. ludlowi var. sundaicus, which in later years
has become A. sundaicus. Meanwhile it had been apparent that
the species known in the Philippine Islands as ludlowi was breeding
in brackish as well as in fresh water.

The salt water form, however, appeared to differ in many cha
racters from the fresh water form, and as the types were described
from an inland locality (Abra Province, Luzon) where there is no
brackish water, King (1932, b) concluded, that this is-the true/«<8ow»
described by Ludlow and the brackish water form needed a new
name. He proposed the name A. liioralis. Since King described
A. liioralis from the Philippine Islands it became apparent that the
sundaicus-like species in surrounding countries (Malaya, Indo-China,
North Borneo) which showed slight differences from A. sundaicus{
as described by Rodenwaldt come closer to liioralis than t.6 any
known Pseudomyzomyia (Gater, 1935; Colless, 1948) unless it might
be to ludlowi (Walch and Soesilo, 1929). No literature is known to
us from which it is apparent that new species or varieties of these
forms have been described. The key on page 414 tabulates the
different characters of sundaicus, ludlowi, litoralis and related forms.

Distribution. Philippine Islands, North Borneo (McArthur in
Colless, 1948).

Relation to Disease. Data insufficient, but epidemiological
evidence is definitely against its being a vector.

Anopheles ludlowi Theobald (?) 1903

Theobald, 1903. Mon. Cul.; 3 : 42. type-loc: Abra Province, Luzon.
type: $ in British Museum.

. Adult, female. Head. Palpi (fig. 151, b, c) banded at 2—3 and
3_4; apical half of 4 white, in some specimens forming a con
tinuous white apex with segment 5; in other specimens there is a
black band at the base of segment 5; this character is quite common
in specimens from Celebes. Proboscis dark, except labella.
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FIGURE 151

A. ludlowi details of adult: (a) wing; (a,) variation in middle dark
spot of wing; (b) 2 palp and proboscis, palp unusual with extra
ring; (c) usual 2 palp; (d) front tarsus; (e) hind tarsus; (f) <$ palpj
M harpago; (h) leaflets of phallosome, Philippine specimens; (1) and
(j) other types of phallosome leaflets, Celebes specimens; (a)—(h)
after Russell and Baisas.
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Thorax. Fossae of mesonotum devoid of broad scates or with at
most one or two which are not as broad as in litoralis. Wing-
(fig. 151, a); Main costal spot with 3 dark areas in vein 1, accessory
sector pate area of vein 1 not continued on subcosta or costa; sector
pate area on costa always present and distinct; prehumeral dark
spot neverdivided in an inner and outer spot, sixth vein with 2 dark
spots. There may be dark scales at apex of stem of vein 2 just
before bifurcation; petiole of anterior forked cell not markedly
shorter than cell; no fringe spot between 5.1 and 5; fringe spot
between 5 and 6 commonly present. Length of wing: 3 mm. Legs
(fig. 151, d,e) dark scaled, with numerous well defined pate spots;
front tegs dark or largely dark beneath, with basal and apical bands
on t 2 and 3; t 1 with apical band only, t 4 with only a basal band,
5 dark throughout. Tarsi of mid- and hind legs often with apical
bands only.

Abdomen with some scales on venter of VII and VIII; cerci with
many broad scales.

male. Palpi (fig. 151,/) with a pale ring at 2—3; basal third of
3 black, followed by an almost entirely whitearea until black subapical
band, apex wholly white; segment 4 dark at base and along outer
edge, white at middle towards apex and inner side; segment 5 with
a black band at base and towards outer side, the black sometimes
continuing towards the apex. In many males however the black
area on 4 and 5 does not form a complete band. Fossae of mesonotum
devoid of scales. Otherwise similar to the female.

Terminalia. Dorsal lobe of harpago (fig. 151,g) with a club; ventral
lobe with the apical spine much longer than the club, in Celebes
specimens nearly twice as long; external spine short; internal spine
lacking. Phallosome (fig. 151, h), with about 5 serrated leaflets on
either side, the largest one somewhat S-shaped, some short spikes
at base. Russell and Baisas (1936) give a figure where in one
specimen the largest on one side is not serrated.

Larva (fig. 152).After Russell and Baisas: tcsimpte, widely separated;
oc simple, overhalf the length of ic; pcsimpte; suturals simple,'rarely
branched; transsuturals 2 to 7 br.; ts 8 to 16, ms 8 to 14 br.; fan
on thorax rudimentary; abdominal fan on I rudimentary, on II to
VII developed; lateral hairs on IV to VI 4 or 5 branched.

The larva of A. ludlowi differs from that of A. sundaicus in
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FIGUKE 152

A. ludlowi details of larva: (a) clypeal hairs; (b) shoulder hairs;
(c) metathoracic fan; (d) hair 1 abcl. seg. I; (e) hair 1 abd. seg. IV;
(f), (g), (h) lateral hairs of abd. seg. IV, V, VI respectively (after
Russell and Baisas).

having an undeveloped fan on abdominal segment I, with 3 to 9
slightly flattened branches. The lateral hairs on segment IV to VI
appear to have a longer stalk.

Bionomics. The larvae have been found breeding in clear, fresh
water of shaded or exposed slowly running streams under small
pieces of rock, in Indonesia (Celebes, Ceram). Also in pools or
stagnant water in rivers, in Philippine Islands. Adults were captured
in-doors on Celebes.
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Identification. This moderate-sized species with spotted wings
and speckled tegs shows slight differences in adult and larva between
the specimens from the Philippine Islands and those from Celebes
(fig. 151, i, j). The specimens from Celebes may be a variety of the
type described by Ludlow. From Ceram we have seen only very
little material.

A. ludlowi resembles in outer appearances litoralis, parangensis,
and sundaicus, and in the case of a rubbed specimen also subpictus,
subpictus var. indefinitus, subpictus var. malayensis, vagus, and vagus
var. limosus. These 6 species and 3 varieties fall into two groups;
one with femora and tibiae speckled; one with these parts not
speckled. To the first group belong: parangensis, sundaicus, litoralis,
ludlowi. To the second group subpictus, subpictus var. malayensis,
subp. var. indefinitus, vagus and vagus var. limosus. See key on
page 414. Compare also figures giving differences of details.

There has appeared in literature the name Anopheles ludlowi var.
lorakala (Van Hell, 1952). The editor's note to Van Hell's article
says: "As there is no (published) description of this variety, lorakala
stands as a nomen nudum". It was found infected during a malaria
epidemic in the interior of Celebes.

Distribution. A. ludlowi has first been described from the Philip
pine Islands (Abra Province, inland); in Indonesia it has been found
on Ceram and Celebes. It was reported from Borneo ( ? Stookes, 1927;
Walch and Soesilo, 1929) but it is doubtful whether this is the same
species as the type from Luzon. From N. W. Borneo "it has been
reported by McArthur (1949).

Relation to Disease. A. ludlowi has been responsible for several
outbreaks of malaria on Celebes. The percentage of infected spe
cimens was sometimes 2.7 (Stoker, 1937). In the Philippine Islands
it is not considered to be a vector.

Anopheles parangensis Ludlow 1914

Ludlow, 1914. Psyche; 21 : 129. type-loc: Parang, Mindanao,
Philippine Islands, type: 2 specimens in U.S. Nat. Mus.,Washington.

Adult, female. Head. Scales of the usual type, pale vertical
spot and frontal white tuft conspicuous. Antenna with pale brown
torus, segments of shaft brown with black hairs, fs 1 and 2 with
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FIGUkE 153

//. parangensis details of adult: (a)
wing- (b) $ palp and proboscis; (c)
hind leg; (d) <? palp; (e) $ terminalia
with I = trough-shaped appendage
and p = peculiar structure at apex
of phallosome; (f) phallosome as
figured by King; (a-d) after Swell.
and Rod., (a) modified.

some small white scales. Palpi (fig. 153, b) blackish brown the pale
apex about as long as the next dark band which is variable in size;
then the pale tip is either longer or shorter; a pale ring-at I—6, and
at 3_4, Proboscis dark, labella pate.
Thorax, apn with yellow bristles, 2 propteural hairs; 5 small spi
racular hairs; prealar hairs about 6, mid- sternopleurals about 6,
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also lower sternopleurals; upper mesepimerals about 8; mesonotum .
greyish brown with bright yellow hairs and hair-like scales, the
latter mostly on anterior part. Scutellum greyish brown with darker
area in the middle. Halteres with pale stem; the knob is dark brown
with short yellow scales. Wing (fig. 153, a). Costa with short apical
and preapical dark spots, and very long preapical and subcostal pale
areas- middle dark spot long, presector dark spot as long as sector
pate area, humeral dark spot small, prehumeral dark spot longer,
humeral pate area longer than presector pale area; on subcosta and
vein 1 the middle dark spot is divided by the accessory sector pale
area this area small on subcosta, large on vein 1 sometimes also
present on costa; presector dark spot on costa, subcosta and vein 1
about equal in length; preapical and apical dark spots on vein 1
as long as those on costa; vein 2 with two dark spots onstem one
distal and one proximal from cross-vein 2—3, vein 2.1 and 2.2
with two dark spots, the basal one on 2.2 may be interrupted or
missing- vein 3 with one or two basal dark spots and a small dark
apical one; vein 4 with a dark spot on stem proximal from cross-
vein 4^.5, and a long dark spot toward bifurcation; 4.1 and 4.2
both with 2 dark spots; vein 5 with a basal dark spot and a small
apical one; 5.1 with 3 dark spots, the basal one may be missing,
pale areas on 5.1 extensive; vein 6 with 3 spots; wing-fringe with
the usual pate areas at apices of veins and a large pale area between
5.1 and 5 and between 5 and 6; between 6 and base of wing there
may be one or two large pate areas. The fringe is rather pale with
some dark spots; in this character it differs greatly from other
anophelines of the Myzomyia group in which the fringe is dark
with some pale spots. Length of wing: 3 mm. Legs- (fig. 153, c)
much speckled and banded; tarsals 1—4 or 5 of hind and mid-legs
apically banded; on mid-legs pale scates present on bases of tarsal
segments; front legs with broad basal and apical bands on all the
segments. *

Abdomen dark brown with golden hairs-.bright yellow scates on the
apex of segment VIII and on the. cerci.

male. Palpi dark .brown, ornamented with yellowish white as in
fig. 153, d. Otherwise similar to female.

Terminalia (fig. 153, e, f). Coxite rather short and broad. The usual
group of parabasal spines is absent; instead there are two unmodified
hairs, one very long and one short, in this area. On the inner basal
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side of the coxite and near the short unmodified hair arises a distinct,
rather dark tubercte, bearing an apically expanded blade whose
edges are rolled or folded in on basal half, thus forming a trough-
shaped structure. Mid-lobe of harpago very slender, finger-shaped,
bearing at its apex a flattened blade, split at tip; outer lobe of
harpago with a short hair and a moderate blunt spine; inner lobe
of harpago with fine hairs only; phallosome long and slender without
the usual leaflets at tip; instead a peculiar transparent bulbous
membrane is visible; around apex of phallosome this membrane
appears less transparent and indentations can be seen if the mount
is properly lighted. In Rodenwaldfs description (1926 this structure
is not mentioned, though it is present in the mount from which his
drawing was apparently made, also in preparations of other spe
cimens However, nothing definite like King's ^al1°n^2
has been seen in specimens from Celebes. See fig. 152, /.The trouble
in all the mounts is, that the bulbous membranous structure is hard
to see separate from the membranous anal segment. It may be that
the leaflets usually present at tip of phallosome are numerous and
fused and that in our mounts this whole detail is folded ma direction
towards base of phallosome, while in King's illustration it points
in a distal direction.

Larva. Pale brown to brown. All hairs distinctly pigmented.
Antenna without branched hair on inner side, tc (fig. lo4, a, b) wide
apart, simple, or (often) 2-3 branched; oc 0.4-0.7 length of tc,
simpte or forked; pc about as far apart as tc, inserted well back
ward, simpte, 0.6-0.8 length of ic; transsutural hairs with 3-6
branches, suturals simple, or (often) forked. Shoulder hairs
(fig 154, c) with distinct pigmented base on is and ms, both hairs
much more heavily branched than in the other species of this group:
18—22 branches in ms, 15 in ts; os sometimes forked; there are no
fans on thorax, but a "feather" with 4—5 branches; King gives a
"palmate hair" (= fan) with an average of 5 hairlike branches

On abdominal segment I there is a complete fan, with 7—10 teal-
lets On abdominal segment II the fans have 15 leaflets, onremaining
segments about 20; each leaflet (fig. 154, e) has a long filament,
though somewhat shorter than in the other members of this group.
Pleural hairs (fig. 154, d): as for the group but one of the long hairs
on prothorax and mesothorax also feathered; the very short slender
hair on metathorax may be simple.

Bionomics. The breeding places of this species may! vary from
puddles or pools with very dirty water without any vegetation, to
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pools with clear water with many algae, with fresh or brackish
water, shaded or sunny.

Identification. The most striking character of this anopheles
form the mate terminalia. They differ entirely from those of simiterly
ornamented species. In general appearance parangensis differs from
sundaicus, to which it comes closest, in having hind tarsals II-IV
also speckled, and the wing-fringe resembling that of A. kochi.
Distribution. Celebes, Sangir Isl., Buton, Muna, (?) Ternate,
(?) Ceram, (?) Halmaheira; Philippine Isl.

Relation to Disease. No records.

Note The following characters give the chief points of _distinction
between the various speckled-legged ludlowi-hke forms:
1. Sixth vein with three dark spots;

an extra fringe-spot between 5.1
and 5; male terminalia very pe
culiar -...: parangensis
Sixth vein with two dark spots; no
fringe-spot between 5.1 and 5;
terminalia of subpictus type 2

2. Sector pale area on costa often ab
sent or indistinct in $; prehumeral
dark spot usually withwhite scales,
sometimes forming a complete pre
humeralpalearea; usually onlytwo
dark spots on vein 1 under middle
dark spot of costa; fossae with
broad flat scales, though only 2—4
in the <J; pale areas on ,vein 5.1
large litoralis
Sector pale area on costa always
present and distinct; prehumeral
dark spot without pale scales; fos
sa without broad flat scales or
only very few and not so broad as
in litoralis; two or three dark spots
on vein 1 under middle dark spot
of costa; front legs dark or largely
dark beneath 3
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\ Main costal spot with three dark
areas in vein 1;fringe-spot between
5 and 6 commonly present; petiole
of anterior forked cell not markedly
shorter than cell; tarsus of mid-
legs usually without basal pale
banding; main leaflet of phallosome
long, somewhat S-shaped, with
some marked serrations ***"»
Main costal spot with two dark

' areas on vein 1; fringe-spot be
tween 5 and 6 unusual; petiole of
anterior forked cell markedly
shorter than cell; tarsus of mid-
legs may have very narrow basal
banding; leaflets of phallosome
without obvious serrations, short
or long

4 Leaflets of phallosome long, narrow sulcus salt water form
Leaflets of phallosome short, Wade- ^^ fr(sh water form
like fusiform

Anopheles subpictus Grassi 1899
Grassi, .899. Aft;diK. A-o. Uncel <* 8^10MA. -*£&
tvpe-loc: described from '^"^^ rossi Giles, Journ.
car?HHa^fcMs^S"VS«tX *«"* Musenn, m by
Edwards, Bull. Ent. Res.; 1Q : 129, 1920.

.TT- TT,„d thorax and abdomen as in A. sundaicus.Adult, female. Head, thorax ai varying inBlack band following white apex of p^pus f5| Ornamentation
width, usually equal to white apex. W. ^f'J because some
rather variable, but always V^^™^ SU™ wing of vagus andblack spots are smalter or abse,t. Compare also g ^^
ludlowi. Length of wing 23-4 mm Legs uk ^
greyish yellow sea$££^^- ""**•»• ^ WSarroiSTS^^JS^t narrower than in A. vagus.
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FIGURE 155

A. subpictus details of adult: (a) wing; (b) °. head; (c) $ hind leg;
(d) <J palp; (e) <J front tarsus; (f) <J terminalia; after Swell, and Rod.

male. Head. Palpi (fig. 155, d) variable, in some specimens similar
to those of A. vagus, in others more like in A. sundaicus. The dark
spots on vein 5.1 sometimes longer than in the ?, more like in
A. sundaicus, 2.1 may be rather dark. The front tarsi (fig. 155, e)
provide the only character by which the <jj of A. subpictus differs
from the <J of A. vagus: a broad pale band on joint 4—5 in sub
pictus, a very narrow band on this joint in vagus.
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Terminalia (fig. 155,/). Similar to A. vagus but the apical hair of
the harpago 2—3 times as long as the club; hairs between club and
apical hair £ as long as the latter; occasionally a hair is inserted
laterally from apical hair, it is J the length of this hair. Phallosome
short as in A. sundaicus, with short leaflets.

Larva (fig. 156,«—/). Similar to that of A. sundaicus, but the
clypeal hairs are more frequently branched; in swtytctos-larvae
from fresh water breeding places this branching is practically always
present. The teeth of the pecten of the salt water specimens do not
show very great differences in length between short and long ones,
but the shorter teeth are rather variable. The pecten of the fresh
water subpictus larva is more like that of sundaicus.

Bionomics. The breeding places of A. subpictus'are the same as
of .4. sundaicus, but A. subpictus is to a large extent indifferent to
the salinity of the water: ranging from entirely fresh to a salt content
of 8.6 per cent, or more (salt pans). The shade of floating vegetation
is not a necessity for its breeding places, and it has been found in
excavations and hollows, borrowpits, buffalo wallows, rice-fields,
drains, pools, furrows in the gardens, watertanks and other mis
cellaneous breeding places; dirty or more or less polluted water does
not seem to be repulsive to this species. This probably is the ex
planation for its occurring in far greater numbers than A. sundaicus.
In Indonesia subpictus does not prefer human blood, but once she
has entered a house she may stay there for several days, like any
real house haunting mosquito.

Identification. The key on page 423 to the various forms of this
group of closely allied species may be useful. See also under sundaicus
for differentiation of thelarva of this species and subpictus byseveral
characters, especially the, structure of the setae on the tenth seg
ment. The fresh water form of subpictus in Indonesia may be easily
distinguished from the salt water form by (1) the branched clypeal
hairs, (2) the pronounced difference between the long and short
teeth of the pecten and- (3) the larger number and bigger size of
the leaflets of the first abdominal fan (fresh water subpictus: 10—14
usually 11 leaflets, usually with distinct serrations; salt water sub
pictus: 3—10 usually 6 leaflets, with serrations at most on one or
two leaflets only). .

Christophers suggests that the records from Indonesia ot this
species do not include the type form with certainty. Indonesian
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FIGUKE

A. subpictus details of larva:
(a) clypeal hairs; (b) shoulder
hairs; (c) abd. seg. I .showing
hair 1; (d) abd. seg. II showing
fan; (o) leaflet of fan; (f) clypeal
hairs of fresh water form, aftor
Swell. and Rod.

specimens are indeed differing in several characters from specimens
from the type-locality. Lee and Woodhill (1944) remark on the
considerable variation which occurs in the width of the scutal scates
in specimens from different localities (Papua and New Britain).
Hill collected specimens from New Guinea which "have a much
more definitely scaled mesonotum, than any other form seen by me
(= Christophers), and are probably at least varietally distinct"
(Christophers, 1933). Specimens from Biak which quite lately, had-
to be added to the areas where subpictus has been collected vary in
certain details from Java specimens, but not enough material came
to hand so far, to draw any conclusions about New Guinea subpictus.

Distribution. Sumatra, Puluh Weh, Banka, Billiton, Java, Nusa
Kambangan, Bawean, Madura, ? Borneo, Puluh Laut, Celebes,
Banggai Archipelago, Buton, Muna, Saleyer, Bonerate, Djampea,
Bali, Lombok, Sumbawa, Sumba, Flores, Alor, Pantar, Wetar,
Roma, Sula-Islands, Halmaheira (Morotai), Ternate, Batjan, Ceram,
Amboina, Haruku, Goram-Islands, Misool, Biak (N. Guinea); India,
Ceylon, Burma, Thailand, ? Malaya, ? China; Papua (Australian
New Guinea); New Britain.
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Relation to Disease. A. subpictus has been experimentally in
fected by several workers. Soesilo reported gland infections with
P. falciparum and P. vivax. In certain localities A. subpictus has
been looked upon as a malaria carrier. Its preference for cattle
blood may prevent its being a constant danger; now and then how
ever severe outbreaks in Celebes of malaria had to be ascribed to
this species. Researches in a hypcr-cndcmic malarious region
— 150 miles West of Port Moresby, New Guinea (Bang et al., 1947),
where A. farauti and A. subpictus were the principal anophelines
present, failed to reveal the true vector. Quite recently (1952)
A. subpictus has been collected in houses in, Biak, New Guinea
(De Rook). Precipitin tests showed them positive for human blood;
the specimens of A. farauti caught at the same time in the same
houses were also positive for human blood. No dissections were
done on any of these specimens. Shortly afterwards out of 149 spe
cimens of subpictus from these houses, 99 glands and 50 stomachs
were dissected and proved to be negative; 30 punctulatus yielded
21 negative glands and 9 negative stomachs.

Anopheles subpictus Var. indefinitus Ludlow 1904

Ludlow, 1904. Canad. Entom.; 36 : 299 (Myzomyia rossi, Giles, var.
indefinita). type-loc: Bayamban, Mangarin, Guimaras Island, P.I.
type: 4 $ co-types, U.S. Nat. Museum.

(After Russell and Baisas)
female. Resembles ludlowi except that the legs are not speckled.
Palpi as in ludlowi, but the extra dark band on segment 5 has not
been observed. Proboscis dark, except labella. Wings with humeral
pate area always present; presector costal pate area sometimes
absent; dark presector spot on vein 1 usually over half the length
of the costal dark spot above; costal subapical dark spot as long
as or longer than pale area on either side; scattered white scates
may be present on prehumeral dark spot of costa; fringe spot between
5 and 6 sometimes present. Legs dark, not speckled; front tarsi
3 and 4 basally and apically banded in mate and female, though
less distinct in male; 1 apically and 5 basally banded; mid-tarsi
with 1 to 3 narrowly banded apically, usually with basal patch
on 2 to 4; hind tarsi with 1 to 4 apically but not basally banded;
5 entirely dark.
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FIGURE 157

A. subpictus var. indefinitus details of adult: (a) wiiiL'; (b) Q pain
arid proboscis; (c) front tarsus; (d) hind tarsus; (c) A palp; <f) tvpes
of harpago; (g) leaflets of phallosome; (h) other type of phallosome
leaflets; (a)—(g) after Russell and Baisas, (h) after King

Abdomen as in ludlowi.

male. Terminalia. Dorsal lobe of harpago with a club; a spine
external to club about as long as the club itself in one specimen;
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ventral lobe with apical spine, over twice the length of the club;
sometimes with two apical hairs; one or two external spines, some
times flattened; variable in length; one to five internal spines or
none. Phallosome with six to thirteen leaflets on either side, most
of them serrated. •

Larva (fig. 158). Amedium sized brown to grey larva; may have
small white spots on thorax and abdomen; tc simpte, widely separ
ated; oc simpte, more than half the length of tc; pc simple or forked,
also more than half the length of tc; suturals simpte, rarely 2 or
3 branched; transsuturals 3 to 7 branched; prothoracic and meso
thoracic pleural hairs all simple; ts with 7—16 branches, rarely
4or 5, ms 6—16; metathoracic fan rudimentary; on abd. seg. I—VII
fans developed; lateral hairs on IV to VI 3-branched; tergal plates
small.

Bionomics. Larvae in clear, unshaded, fresh water: streams,
rivers pools, flowing irrigation ditches, lakes and wells; sometimes
in brackish or ocean-salt water. Adults occur abundantly in houses
at night and will feed on man or animals. They are able to migrate
at least one mile from their original source.

Identification. For differences between subpictus var. indefinitus
and allied forms see key p. 423.

Distribution. Philippine Islands, possibly Formosa; Indo- China
(see Toumanoff, 1936).

Relation to Malaria. Not considered a vector.

Anopheles subpictus j/ar. malayensis Hacker 1921

Hacker 1921. F. M. S. Mai. Bur. Repts.; 2 :1 (A. subpictusvar.
malayensis). type-loc: Fed. Malay States, type: series m Brit.
Mus.; type not designated.

Adult, female. The length of the apical pate band on the palpi
(fie. 159, b) is twice that of the preapical dark band; in subpictus
these bands are equal in length. The prehumeral accessory dark spot
is usually undivided, or only partially so (fig. 159, a), while in the
type-form this spot is nearly always divided or in part obliterated,
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FIGURE 158

A. suhpitius var. iwlefmilm derails of larva: (a) clypeal hairs;
(b) variation in clypeal hairs; (e) shoulder hairs; (d) variation m
shoulder hairs; (e) metathoracic hair 1; (f) variation of this hair;
(g) abd. fan I;'(h) variation of this fan; (i) leaflets of abd. fan IV;
(j), (k). 0) lateral hairs of abd. seg. IV, V, and VI respectively (after
Russell and Baisas).

preapical dark costal spot in malayensis longer than, or as long as,
the pale area on either side (in subpictus this dark costal spot is
shorter than pale area on either side).

Larva. This differs only in slight details from subpictus, as given
in the note below.
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male. Largest leaflet of phallosome slightly longer and narrower
than in A. subpictus. Otherwise the mate is indistinguishable from
subpictus.

Bionomics. The breeding places of this variety and the habits of
the adults appear to be the same as those of the type species. This
variety does not seem to prefer human blood.

Distribution. Malaya, ? Java.

Relation to Disease. No positive evidence is available in regard
to its capacity to carry malaria parasites in nature though ex
perimental infections with P. falciparum and P. vivax have been
succesful. On Java it has been suspected as the carrier in an epidemic
(? 1945—46) but no records are available.
Note. This variety is the common form in Malaya. The larva differs
only in minor details from the type species. Acomparison of details
which has been taken from Gater' (1934) may be useful.

Mesothoracic: A. subpictus A. subpictus _
var. malayensis

Hair no. -13 10—12 branches 13—15 branches

Abdominal:

Seement I 6 or 7 branches 3 to 5 branches
Segment II 3branches 4to 5branches

The following synopsis of the various forms oiI A. subpictus and
A. vagus may beuseful for reference; it is after King (1932, a) and
Christophers (1933).

1 Larva with outer clypeal hairs much shorter than half the length
of inner. Apical pale band on ? palpi 3-5 times preceding dark
band.

Presector dark spot on-vein 1usually less than half as long as
that on costa or absent; prehumeral dark accessory costal spot
usually undivided and extending to extreme base of costa sub
apical dark costal spot distinctly shorter than pate spot: on eithe
side. Lateral hair on seg. IV of larva usually with 2br. Leaflets
of phallosome large, the first very long, the others progressively
shorter.
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FIG CUE 159

A. subpictus var. malayensis details of adult: (a) \vin«; (b) O mln
and proboscis; (c) <J palp (after Gater). W T• l

(a) With a tache on $ proboscis
towards extremity. Posterior clypeal
hairs of larva approaching bases of
inner and approximated (fig. 161, a).
Prehumeral dark spot with white
scales anteriorly. Leaflets of phallo
some average 72 (x vagus .
(b) Without such a tache. Post
erior clypeal hairs of larva wider
apart and further back (fig. 163, a).
Prehumeral dark spoUwithout white
scales anteriorly. Leaflets of phallo
some average 68 p vagus vai, Umosus

2. Larva with outer clypeal hairs somewhat more than half length
Of inner. Apical pale band on $ palpi same length as preceding
dark band, or not more'than twice this.

Presector dark spot on vein 1usually more than half as long
as that on the costa. Lateral hair on seg. IV of larva usually
with 3 br. Leaflets of phallosome large or small.
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(a) Preapical dark band on ? palpi
variable, averaging about half the - •
apical pale band. Leaflets of phallo
some short (av. 36 \i) and more or
less even of length. Prehumeral
accessory dark costal spot usually
undivided and extending to extreme
base of costa.

Fan on abd. seg. I less developed;
shoulder hairs less branched (av. 13.2
and 12.2 br. resp.); leaflets of fan on
seg. IV not so large, filaments
approx. 0.8.of blade subpictus var. indefinitus

Fan on abd. seg. I more typically
developed; shoulder hairs more
branched (av. 17.5 and 15.8 br.
resp.) leaflets of fan on seg. IV
larger, filament approximately same
length as blade. Largest leaflet of
phallosome slightly longer and nar
rower than in A. subpictus subpictus var. malayensis

(b), Preapical dark band on $ palpi
about same length as apical pale
band. Leaflets of phallosome long
(57 u.) and more as in A. vagus. Pre
humeral dark accessory costal spot
nearly always divided or in part
obliterated, the base of the costa
with more pale scaling and pre
humeral accessory dark costal spot
not extending to extreme base ... subpictus (type-form)

Anopheles vagus Donitz 1902

DSnitz, 1902. Zeit. f. Hyg.; 41 : 80 (A. vagus), type-loc: $ Fort
de Kock, Sumatra; $ Banju-Biru, Java, type: location not known.
synonyms: immaculatus James, Sci. Mem. Govt. India; n.s. no. 2,
p. 35, 1902 (4. immaculatus). syn. by Edwards, B.E.R.; 12:70,
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FIGUKE 160

A. vagus details of adult: (a) wing; (b) abnormal, very pale wing;
(c) $ head; (d) hind leg of <?; (e) <J palp; (0 <? imnt tarsus; (g) <J
terminalia; (a), (c-t;) after Swell, and Rod.; (1>) after Brug.

1921. M.flava Swellengrebel,,Gcnce.sk.Tijds. Ned.Ind.; 57 : 807, 1917
(Myzomyia flava). .syn. (of A. immaculatus) by Edwards and
Swellengrebel in Swell, and Swell.; Bull. Ent. Res. 11 : 77, footnote.

Adult, female. Head. Scales normal, a conspicuous, pate ver
tical area and well-marked frontal tuft present. Antenna: torus
sometimes with a few minute scales; fs 1 with white scales on inner
side. Palpi (fig. 160, c): darkbrown with 2 yellowish white bands,
and a largely pate apex; this pale apex involves the whole of the
apical segment and over half of the fourth; the dark band before
this pale apex is rather narrow, usually only £ or | of pale apex.
Proboscis blackish brown, labella paler; just before the labella,
separated from these by a very narrow dark band, there is a pale
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area on the proboscis, this area may be a ring, but usually it is an
oval shaped spot, either dorsal or ventral. This spot seems to be
absent in specimens from Buton (Brug, 1922).

Thorax, apn with yellowish brown chaetae only; propleural hairs 3.
Mesonotum pale greyish brown with lateral areas somewhat darker
with hairs and scates as in subpictus. Hairs on pleura somewhat
different in number: prealars 8; upper sternopleurals 4—6;.lower
sternopleurals 3—5; on stemopleuron there may be a few scales
present between the two groups of hairs; 6—7 upper mesepimerals;
3_4 spiraculars. Scutellum pate brown, middte part blackish brown
with hair-like yellowish white scales and chaetae. Halteres yellowish
brown, with blackish brown knobs. Wing (fig. 160, a,b). Oncostaand
subcosta the middte dark spot large, on vein 1 this spot very small
(about £ size of that on costa); presector dark spot on costa involves
only subcosta; humeral dark accessory spot tiny, humeral pate
interruption rather large, prehumeral dark accessory spot not
divided but with white scales anteriorly; subcostal pale area about
as long as preapical one and slightly larger than preapical dark spot;
the latter involves vein 1; apical dark spot on costa rather small,
slightly larger on vein 1; vein 2 with a small dark basal spot,
vein 2.1 and 2.2 each with a basal and an apical dark spot, bifur
cation pale; vein3with 5dark spots, two basal and one apical. Vein 4
with a rather long dark spot between bifurcation and cross-veins
and a small one basally from cross-vein 4—5; vein 4.1 and 4.2 each
with a basal and an apical dark spot, bifurcation narrowly pate;
vein 5 with a tiny dark spot towards base and a srnall apical dark
spot; vein 5.1 with one apical and 2 basal dark spots; vein 6 with
2 dark spots, a tiny one about the middle, and one at apex; the
pale areas of veins" 1—6 are quite extensive; all tips of veins are
narrowly pale. Brug (1938) recorded a vagus specimen with very
light wings; veins 6, 4 and 2 were completely pale, also 2.1 and 2.2,
4.1 and 4.2 and 5.1. Wingfringc dark with pale interruptions at
apices of veins, between 2.2 and 3; between 5 and 6, though this
is not constant; basally from 6 all pale. Legs (fig. 160, d). Coxa and
trochanter with yellowish white and black scales; front legs: femur
with greyish yellow apex, also t 1 pate on tip; t 2 and 3 with pale
base, tarsal 4"with narrow pale base, on tarsal 5 there are very few
pale scales; mid tegs: femur with pale spot just below apex, tibia
with pate underside-and apex; tarsals 1, 2 and 3 with pate apex,
2 and 3 also with narrow pale base, on tarsals 4 and 5 the pate scales
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FIG U It B 161

A. vagus details of larva: (a) clypeal
hairs; (b) shoulder hairs; (c) these
hairs more enlarged; (d) leaflet of
abd. fan IV; after Swell, and Rod.

at base are hardly visible; hind leg: femur pale on about basal |
pate beneath and at apex, tibia and tarsals 1—4 with pale apex,
on 5 the pale apex hardly visible.

t

Abdomen. Pale yellowish brown with golden yellow hairs. Last
segment often with some narrow scales. Cerci with dark scales.

male. Palpi banded as in fig. 160, e. On ventral side the apical
dark bands are connected by a dark line. Proboscis without pale
area towards apex. The pale joint between tarsals 4 and 5 of the
front (fig. 160, /) tegs is extremely narrow or the joint may show
no pale scales at all; this is a distinguishing mark between <J
vagus and <J subpictus, the latter species.having this joint with a
pale ring as broad at that between tarsals 2—3 and 3—4.

42S



TermiHalia (fig. 160, g). Apical hair of harpago nearly twice as long
as the club, between the club and apical hair, there are 1 or 2 hairs
about { length of apical hair. Phallosome half as long as coxite,
5 leaflets on each side. Proctiger without lateral chitimsations;
9th tergite without appendages.

L\rva. Head, ic (fig. 161, a) farther apart than the distance
between tc and oc on one side; long thin usually simple, sometimes
forked; oc $6 of length of ic, simple; pc &of length of ic, close together,
also close to ic, usually simpte, sometimes forked; suturals longer
than transsuturals, simple; transsuturals 5—7 br.

Thorax, ms (fig. 161, b, c) with about 20 br. with distinct base, ts
with 11—12 br. or less, without distinct base. Pleural hairs differing
from the group as follows: on prothorax all the long hairs are simple,
on mesothorax there are usually 2 long simple hairs; on the meta
thorax only one of the long hairs is markedly feathered, the other
having only 4—6 long lateral branches on its distal half. No fans
on thorax.

Abdomen. With small fan on seg. I, also on seg. II but sometimes
this is complete with 11-12 leaflets. On segments HI—VII complete
fans with 18—20 (fig. 161, d) leaflets with long filament as in sundaicus.

Bionomics. The larva of A. vagus is, together with that of Anopheles
farauti the least exacting larva as far as the breeding places are
concerned. If the water is not too dirty, or too quickly running it
breeds everywhere, though salt water is usually avoided. It even
breeds in artificial breeding places, as saucers filled with water
against ants, or in water in barrels. .

The adult is found in houses as well as in cattle-sheds and similar
situations. It seems to* have some preference for animal blood
(Walch 1932; Raynal and Gaschen, 1935; Toumanoff, 1936). Venhuis
found them resting in day-time on stream-banks in Indonesia (1942).

Identification. A. vagus $ is easily distinguished horn-subpictus
by ornamentation and the pate spot on the proboscis. Inthe male there
is no broad pale band at tarsal joint 4—5 of the fore legs. Another
difference between vagus and subpictus mates is in the size of the
prehumeral dark accessory costal spot. The larval characters are
always most reliable.
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FIGURE 162

A. vagus var. limosus details of adult: (a) wing
wing; (c) 9 palp and proboscis; (d) front tarsus; , , w . .
proboscis; (f) hind tarsus; (g) tvpcs of harpago; (li) tip of phallo
some show-ins* leaflets; (a) after King; b-h after Kusscll and Baisas.

(«)

variation of
(J palp and

Distribution. Sumatra and surrounding islands; Java, Madura,
Borneo, Puluh Laut, Celebes, Buton, Muna, Djampea, Lesser Sunda
Islands, Roti, Kisar, Babar, Buru, Ceram, Amboina; Malaya,
Thailand, Indo-China, Burma, Ceylon, India, Andaman- Isl.
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Relation to Disease. A. vagus has been found infected in nature
in Indonesia, but very rarely. It has been experimentally infected
with P. falciparum and P. vivax parasites but its susceptibility is
very low.

Note. The form immaculata has been considered as a very pale
specimen of vagus (Christophers). An entire exchange of dark for pate
scales may also occur in subpictus, sundaicus, farauti, meraukensis,
and probably other species. See also fig. 160, b.

Anopheles vagus var. limosus King 1932

King, 1932. Phil, journ. Sci.; 47:307. type-loc.: Balinatawak,
Rizal, Luzon, P.I. type: Location not stated.

(After Russell and Baisas).
Resembles subpictus var. indefinitus.
Adult. Palpi of female similar in markings to those of subpictus,
except that usually the preapical dark ring is half or less the length
of the apical white ring. Palpi of male similar to those of subpictus,
except that usually the pate area before the enlargement of segment 3
is much narrower. Proboscis as in subpictus var. indefinitus. Wings
(fig. '162, a) much as in subpictus, from which they differ only in
having the preapical dark costal area usually much shorter than
the pale area on either side; presector dark spot on vein 1 half or
less the costal spot above; prehumeral dark spot seldom with white
scales. Legs dark; front tarsi as of indefinitus, but male sometimes
without basal band, on 4 and without apical on 3; mid- and hind
tarsi much like those of subpictus.

male. Terminalia. Dorsal lobe of harpago (fig. 162, g) witha club;
ventral lobe with apical spine about twice the length of the club;
one or two short external spines; no internal spines. Phallosome-
leaflets (fig. 162, h) comparatively long, serrated, usually five on
either side.

Larva. A medium-sized brownish to grey larva; tc (fig. 163, a)
simple (rarely forked), widely separated; oc simple, half or less length
of tc; pc simple, relatively shorter than others of ludlowi-rossi group;
suturals simple, rarely branched, transsuturals 3—9 branches; ts
(fig. 163,6) 10—18 branches and ms 11—17; metathoracic fan rudi-
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FIGURE 163

A. vagus var. limosus details of larva: (a) clypeal hairs; (b) shoulder
hairs; (c) metathoracic fan; (d) hair 1 of abd. seg. I; (e) leaflets of
fan abd. IV; (f) variation of fan-leaflets abd. IV; (g), (h), (i) lateral
hairs abd. seg. IV, V, VI respectively (after Russell and Baisas).

mentary (fig. 163, c); fan on abd. seg. 1 rudimentary fig. 163, d);
on II—VII (fig. 163, e, f) developed, leaflets generally narrower and
not so spread out as those of indefinitus and ludlowi; lateral hairs
on IV—VI (fig. 163, g—t) usually with 2 branches near base; pecten
teeth short and long, rparkedly different.

Bionomics. Larvae in small, open, muddy pools during and after
the rainy season, in newly ploughed rice-fields, muddy slow-flowing
ditches, and sometimes- in wells. Adults may be collected rather
commonly along streambanks and stone-walls, in houses and cattle
sheds at night. They feed in considerable numbers on buffalo.

Identification. The differences between the type form from Java
and this variety from the Philippine Islands are constant. The key
on page 423 will help to separate them.

Jl Hasanuddin 123 Po'ft?"/","7~
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Distribution. Philippine Islands, Borneo.

Relation to Disease. Not considered to be a vector of malaria.

Group neocellia
Christophers 1924, Ind. Med. Res, Mem.; 3 : 62.

Type-species A. maculatus Theo.

Adult. Propleural hairs of adult entirely absent. Pronotal lobes
without a definite scale-tuft, a few scales sometimes present; meso
notum with a covering of broad scales; wing-ornamentation of the
usual pattern, commonly with brilliant contrast of dark and white,
or nearly white scaling; legs with tips of hind tarsi, in the great
majority of species, white for a variable number of segments,
and the tarsi of all the tegs conspicuously banded with white; femora
and tibiae commonly speckled; abdomen commonly with scales at
least on the last segment or two, often with small or more definite
lateral scale-tufts on last few segments or more.

Larva. Inner clypeal hairs usually frayed or branched; outer
simple or more commonly branched. The characters of the pleural
hairs are given below:

1. prothoracic
da long, feathered

va long, simple
dp one-third length x)

of long hair, may
be split into 2—3
or with 4—5 br.

vp long, simple

The processes on the
point on 1,2 and 3

2. mesothoracic
long, sparsely
feathered

long, simpte
extremely short,
simpte

Vr Yi of long hair
slender, simple or bifid
distally

basal tubercles may be
or on 1 and 2 only.

3. metathoracic
long, feathered

long, feathered
minute, simple

very short, slender
split distally into
2—4 br.

produced into a sharp

J) Rather stout, with somewhat truncated end and a number of
short lateral branches in A. ramsayi; with one or two lateral branches
in A. annularis.
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The Indo-Australian species of this group are for the adults tabulated
as follows: . -

1 Femora and tibiae speckled <l
Femora and tibiae not speckled o

2 Tarsal segments 4and 5 of hind leg uninter
ruptedly white, the white area extending tosegment 3and aportion of 2; palpi with three
pate bands, the apical band broad : 4
Tarsal segment 4 only partly white; tarsus o
wholly white

3. Dorsum of abdomen with narrow golden scales ^^
on VIII only ............ • • • •Dorsum of abdomen with scates extending ^^
over several segments ^ dravicUcus

4 Palpi with two more or less equal, broad apical
' pale bands, separated by a narrower black^.segment 2and 3with son* distinct ^.^

Palpi1with* only 'one broad* apical pale band;
--'•- ° and 3 °

5.

no speckling on segments 2

Abdomen with dorsum of seg. VII and VIII
thickly clothed with golden hairs and scales,proximal quarter of costa mainly pale, the
two black spots small ••••••;•••••,
Abdomen with dorsum .f seg. VII and VII
not so clothed; proximal quarter of costa
mainly dark, the pate areas small ramsayi

6. Tarsal segments of hind leg banded black and
white; palpi with four pale bands .....• ••• karwart
Tarsd segments of hind teg with an uninter
rupted white area from the tip of oup to the
base of 4or on to 3; palpi with three pale ^
bands
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7. Vein ,5 mostly pale, without any dark spot at
origin of 5.1 8
Vein 5 mostly dark or at least a dark area at
origin of 5.1 annularis

8. Hind tarsi with white area extending upwards
along the whole of segment 3 or farther;
apical pale band on palp* not more than half
the length of preapical dark band 9
Hind tarsi with white area extending half-way
up segment 3 only; apical pale band on palp
more than half the length of preapical dark-
band, involving half or more of segment 4. schiiffneri

9. Abdomen with few or no pate scales, except "
apically, on venter and dorsum; on pleura in
front of wing-base no defined clusters of pale
scales; usually a pale area at apex of tarsal
segment 1 of hind leg philippinensis
Abdomen with scattered pale scales on most
segments ventrally, and on 5 or 6 segments
dorsally; defined clusters of pate scales on
pleura in front of wing-base; with or without
a pale area at apex of tarsal segment 1 of
hind leg iq

10. Abdomen without very prominent lateral tufts
of dark scales visible from above; palpi with
out scattered pale scates on dark areas of seg-'
ments 3 and 4; never with a pale area at apex
of tarsal segment 1 of hind leg pallidus
Abdomen with very^prominent lateral tufts of
dark scales visible from above; palpi with
scattered pate scales on dark areas of seg
ments3 and 4; a paleapical spot on tarsal seg
ment 1 of hind leg errabundus

The following key gives the determining characters of larvae of the
group Neocellia. The larva of errabundus is unknown, •that of
schiiffneri insufficiently known and var. dravidicus does not differ
from maculatus type-form.-
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I

1 nc with long numerous branches, often about
as teng as the hair itself, forming abroomlike

oc'li'th only' a' few ^'^^^1never more than about £ length of hair, meta
thoracte fan not differentiated, if present it is
very poorly developed

o inner sutural hair simple or bifid near tip..
inner sutural hair split near base into 2-b .

-\ Fan on I fairly well developed; larva usually
dark grev, often with two or three silvery spots
than half as long as blades of leaflets, well ^^
developed fan on metathorax ,7 '"' ,* /
Fan on I not differentiated; larva usualy pale.

. dirty yellow, without conspicuous spots, fila-
mcnVand fan on thorax as in annularis ... lamesi

3

4

4 u with 2-5 br.; filaments.of abd. fans about
W as long as blades of leaflets or more .
pc whh 7-10 br.; filaments about J as long
us blades of Icallets

5. oc exceptionally long (about half as longas
fronto-clypeus); shortest pleural hair on pro
thorax stout feathered and with a somewhat

• tnmcated end; fan on II very poory deveteped
oc nonm>lly long (much shorter than h. tlu.
tength of the clypeal plate); shortest temal
hair in prothoracic group normal, with 2 4
brlnches; fairly well-developed palmate hairs
on II—VII >•

6. oc often split into two, and with 3-7 short
conspicuous, lateral branches; ™ner sutural
hair split into 2-4; filament of abdominal fans
very broad at base, with a blunt end, and
about J tength of blade of leaflet; fan on meta
thorax not differentiated • ••••
oc with afew fine lateral branches; inner sutu al
hair simpte; filament of abdmmnal fans not vu y
broad, but may be blunt or sharp-pointed ..

pallidus

philippinensis

ramsayi

splendidus
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Lateral hair (in V and VI with 6-10 long
branches (more like a pectinate hair); inner
most hair on ventral surface of III with 7—9
branches; filament of fan blunt; fan on meta
thorax never differentiated, hair corresponding
to it like a short pectinate hair, with 4-9 br. karwan
Lateralhair on Vand VI splitting near its base
into 3—5 br.; innermost hair on ventral sur
face of III with 3—5 br. only; filament of fans
usually sharply pointed; fan on metathorax
usually not differentiated and hair corres
ponding to it splits into 2—6 br., in some ^Specimens the branches are slightly flattened <%**£^

Anopheles annularis Van der Wulp 1884

Van der Wulp, 1884. Notes from the Leyden Museum; 6 : 249.
type-loc: Mount Ardjuno. East Java, type: ?, Leiden Museum.
synonym: A. fuliginosus Giles 1900. syn. by Edwards 1932.

Adult, female.' Head. With a distinct white vertical area;
white frontal tuft consisting of about five flattened chaetae, vertical
chaetae white. Antenna: t with small scates, fs 1 and 2 with long
white scales; sometimes there are also scales on 3rd-6th segments.
Palpi (fig. 164, 6) rather shaggy on basal third to half, blackish
brown narrowly pale at 2-3 and 3-4, apical fourth of fourth
segment white; fifth segment entirely white. Proboscis blackish
brown, some pale scales under labella, which are yellowish brown.

Thorax, apn with black hairs and often one or two yellowish brown
scales. Mesonotum very dark, covered all over with short broad oval
white scates, which are broader on lateral areas and fossae, a white
tuft medianly on anterior margin, darker tufts laterally and many
black scales laterally on anterior surface. 2-3 small spiracular hairs;
4-5 prealars, with a few broad white scales; upper mesepimerals
about 7. Scutellum grey, darker medianly, hairs and scales present
Halteres with yellow greyish base and black knob. Wing. Costa
with apical, preapical, middle, presector humeral and P^umei^l
dark spots, the last one very large, so that base of costa is mainly
dark; subcosta pale basally from presector dark spot; vein 1with
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IUGURE 164
A. annularis details; of adult
M wine; (b) ? head; (c) hind

(if £Uminalia; (gMf°f™eiVaftets; (g) ^ter,Christophers,
(b—f) after Swell, and Rod.

accessory sector pale "^^^J^T^

-,fg8uoS4^ntSS pXlTof' Wi„, Length of wing:
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2.3—4.2 mm. Legs (see fig. 164, c): Coxae with patches of pale scales
at bases of mid and hind legs, on front legs, these scates are dark.
Front legs dark with 2 rows of yellow scates on femora, white scales
at apex; tibiae with narrow greyish white apical ring; tarsals 1—3
with broad white apical band; tarsals 4 and 5 show only a slight
indication of such a band; t 1 with scattered white scales between
the dark ones. Mid-legs as front legs, but a conspicuous white patch
is situated anteriorly toward apex of femur, I 1 and t 2 with distinct
apical yellowish white band, this band isonly indicated on 3; 4 and 5
dark throughout. Hind leg: femora and tibiae as in front tegs, the
pale patch toward apex, as in midlegs, may be present; t 1 with
distinct white apical band; this band on 12 broad up to g of segment;
3—5 entirely white; t 1 with the dark scales conspicuously black.

Abdomen. Brownish black with brown shining hairs. Dark scales
on dorsum apically and laterally onsegments VI—VIII (or VII—
VIII), pate scales may be.present too on VIII. Ventrolateral pale
scaling on same segments; scaling of cerci dark, though there may
be a few pale scates mixed with dark scales.

male. In general similar to $. Palpi as in fig. 164, d. At apex of
abdominal segment VIII numerous dark hairs present on ventral
side; coxites with scates and hairs. Wing (fig. 164, e) rather different
from $ wing; the subcostal pale area involves vein 1; all pale areas
of the costa are more extensive; the dark spots on vein 3 are much
shorter; the dark spot at base of vein 5 is missing and the dark
spot at bifurcation is about half as long as the corresponding spot
in the $; the apical dark spot is smaller; apical dark spot of vein 6
also very small.

Terminalia (fig. 164, /). Parabasal spines 4+1. Harpago with the
apical hair slightly longer than the club; between club and apical
hair a very short delicate hair; one other, sometimes two, moderately
strong hairs internal to apical hair. Phallosome slightly less than
half the length of the coxite, with 4 or 5 leaflets on each side, the
longest over § the tength of phallosome; leaflets (fig. 164, g) blade-
shaped, serrated on one side. Proctiger with lateral chitinisations.

Larva. Colour green to brown, length 4i mm; antenna without
branched hair, terminal hair split into 3—4 br.; ic (fig. 165, a) dis
tinctly frayed, farther apart than the distance from oc to ic on
one side; oc from half to § of ic, with many branches inserted from
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FIGURE 165

A annularis details of larva: (a) clypeal hairs;(b) *™"«g£:

(a)—(f) after Swell, and Rod.
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about i to i of.its length from base; pc about half the length of oc,
2—4 branched or simpte. Suturals simple or bifid distally, about
as long as transsuturals, which have 4 branches. Shoulder hairs
(fig. 165, b): is and ms with thickened stem, basal tubercles usually
fused, both hairs with many branches. Metathoracic hair 1 (fig. 165, c)
forming fairly well developed fan. Pleural hairs as given for group.
Fan on abdominal segment I (fig. 165,d) fairly well developed; on
segments II—VII (fig. 165, e) well developed, leaflets about 13, with
filaments (fig. 165, /) somewhat shorter than blade, serrations well
marked; leaflets pigmented, especially the distal parts. Lateral hairs
on IV—VI (fig. 165, g, h, i) long and slender; on IV and V they split
into three about their middle, and on VI near their base. Tergal
plates of moderate size, spc fairly well marked; mps fairly broad
but not touching chitinisation, ps with 6—8 br., 4 of them fairly
long. Pecten strongly chitinized with 3—5 long and 10—12 short
processes, all serrated; long processes longer than usually seen in
larvae. Caudal hooks fairly well defined.

Bionomics. The larvae avoid dirty water and are seldom found in
brackish water. So long as the water is clear and fresh, all other
breeding conditions would appear to be of small account. It is
usually found in fresh water fish-ponds, rice-fields, hill streams and
their sources, preferably with rich vegetation, also in swamps and
borrow-pits with much aquatic vegetation. The larva is often found
together with A. hyrcanus and A. barbirostris. In some districts
annularis was found in houses four times as often as in cattlesheds.
It sucks blood at night, but leaves the dwelling in the morning.
In other districts it was much more numerous in stables than in
houses. It seems that its preference varies in different areas. Com
paring however the large number of larvae which are easily caught
in the breeding places and the small number of adults found in
houses, there apparently is no marked preference for human blood.
In experiments annularis preferred human blood to buffalo blood.
It feeds readily in nature in certain areas and then is one of the
most greedy human-blood suckers (Chang, 1940).

Identification. The black colour, with the striking long white
area on hind tarsi and non-speckled femora and tibiae, make this
small species quite conspicuous. From the somewhat similar forms
in this group it may be distinguished with the key on page 435,
second branch of fork 6.
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Due to the confusion of this species with philippincnsis and
pallidus earlier records of experimental and natural infections in
Malaya must be accepted with caution (Gater, 1935). In Indonesia
an epidemic of malaria was reported by Swellengrebel and Swellen-
grebel-De Graaf (1920) where annularis and sinensis were the only
species found infected, although aconitus and maculatus were also
present. Lately no epidemics have been reported from this area
which might have been caused by annularis;

Anopheles errabundus Swellengrebel 1925

Swellengrebel, 1925. Nederl. Tijds. Geneesk.; 69 : 1913. (Cellia erra-
bunda). tvpe-loc: Tandjong Redeb, Borneo, type: $, Inst. Trop.
Hyg., Amsterdam.

Adult, female. Head. Black, usual scaling, forked scales grey
ish yellow. Proboscis black, labella brown. Palpi (fig. 166, b) black,
with 3 white rings, of which one at tip; also scattered white scates
in middle of segments 3 and 4 dorsally. Antenna dark, small hairs
white, hairs of worls silvery, shining; on inner side of t and on fs
1 small broad scales, on fs 2 then; arc long, curved white scales.

Thorax. Park brown with rather broad curved silvery white scales,
those in front of implantation of wing somewhat narrower; scutellum
similar. Halteres dirty yellow, knobs black; apn with a tuft-of dark
scales; pleura dark brown with 2 longitudinal broken silvery lines;
some prealar scates and some upper sternopleurals, lower sterno
pleurals a somewhat larger group interspersed with broad silvery
white scales; spiraculars about 6 small hairs. Legs: femora and
tibiae yellowish grey on underside, tarsi darker; front leg: distinct
pate band at apex of t,\ and 2, less distinct on 4 and 5; mid-leg with
an indistinct-pate band at tip of t 1 and 2; on 3 some pale scales
present, missing on 4 and 5; hind leg: / 1 with narrow pate apical
band, apical half of t 2 and all of 3—5 white (fig. 166. c). Wing
(fig. 166, a): all scalesrather broad; on costa the middte dark spot
and the preapical dark spot large, about equal in length;.the middte
dark spot involving subcosta and vein 1, prehumeral dark spot
long, humeral dark spot also, presector dark spot very small and
partly fused with humeral dark spot; sector, presector and humeral
pale areas very small, subcostal and preapical pale area somewhat
larger/accessory sector pale area present but small; other veins
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FIGURE

A. pmppinensis details of adult^^^'IJfcStSS
segments; (c) clypeahairs; (d)os«{™ rf§ showing two types of

* v, >* «f vein 4 which has scattered pale andmuch paler except base of. ve«4, wn g missmg
dark areas; fringe with pale spots as in ng.
at apex.

AU^n. From brown to b^ish brow,^^Tmcdianly scattered broad ^Z£ZX^tf™~*

___*_^^^--?-^*-'--'--•*
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male and larva unknown.

Bionomics. No data available.

Identification. This species with two fairly large pate spots on
the dark costa, other spots on costa only small and an abdomen
with outstanding lateral hairtufts is easily recognized.

Note. Christophers (1933) doubts whether this is a valid species.
He suggests that it is A. philippinensis in which the lateral tufts
are very pronounced on a number of segments.

Distribution. Only known from the type-locality.

Relation to Disease. No records.

Anopheles philippinensis Ludlow 1902

Ludlow 1902. Journ. Amer. Med. Assoc.; 39:426. (A. philippinensis).
type-loc: San Jose, Abra, Luzon, P.I. type: 2 $? co-types m
U.S. Nat. Mus., Washington.

(After Christophers).
Adult. In general very similar to A. annularis. In coloration it
may be a somewhat brown mosquito, but more usually it is darker
and closely resembles annularis. It differs, similarly to A. pallidas,
in that the wing is lighter and the fifth vein extensively pate; 5.1
pale at extreme base; in the female there usually is an extension
of the subcostal pale area to vein 1. Scaling is sometimes present
on the pleura, but usually there is none, as in annularis. Scaling
of the abdomen is not so profuse on the dorsum of the segments
as in A. pallidus, but the dark scales toward the posterior external
angles, and on the under surface, of the terminal abdominal seg
ments are usually more pronounced. The amount of white on seg
ment 2 of the hind tarsus is variable; it often exceeds the i which
is usually seen in A. annularis; a number of specimens seen from
India had somewhat less than \; specimens from Indonesia have
often more than that. There is sometimes some pale mark at the
apex of segment 1, and this may even be distinct; as a rule, how
ever, it is much less distinct than in A. annularis.
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with vegetation, seepage water, drains, ditches, grassy edges of very
slowly, running streams; daytime resting places of adults are
shrubs and ferns (Wharton, 1950).

Distribution. Sumatra, Java, Borneo; India, Burma, Thailand,
Indo-China, Malaya, Philippine Islands.

Relation to Disease. No records from Indonesia and Indo-
China; Gater (1935) says: It should not entirely be neglected as a
possible vector. In Bengal this species is an important vector
(Covell, 1944), while in Assam it appears to be zoophilic. It seems
probable that thisspecies may include two or more distinct biological
races (Covell, 1944).

Anopheles pallidus Theobald 1901

Theobald, 1901. Mono. Cul. I : 134. (A. fuliginosus var. pallida).
type-loc: Sambalpur, Orissa, India, type: $ in Brit. Mus.

Adult. Christophers points out the following differences between
annularis and pallidus: very similar to A. annularis, but general
coloration brown instead of black and with lighter wings. The
stemopleuron has a considerable number of pale scales. The markings
of the wing show more extended pale areas; vein 5 has no dark spot
in its middle portion nor at its extreme base; subcostal pale area
extending to vein 1; base of costa often pale rather than dark.
About one third to half of hind t 2 is pale; t 1of hind leg is entirely
devoid of any trace of an apical pale banding. The abdomen usually
shows some scales dorsally from segment 4 onward, the amount
of scaling present and the number of segments affected being
variable. The venter has scattered broad white scales on most
segments, and there is a conspicuous scale-tuft at apex of segment 7
in the male.

Terminalia. Very similar to A. annularis; leaflets about five on
each side, serration along their whole tength; they may be some
what smaller and narrower than in A. annularis.

Larva. Very similar to A. annularis, but inner clypeal (fig. 168, a)
hairs more chitinised, with somewhat more numerous, though
shorter, branches, which tend to become plumose on distal fourth
of hair; oc commonly split into 2 or 3 primary branches; pc with
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FiniiKK 169

A. schiiffneri details of adult and larva: (a) Cj wing; (a,) <J wing;
(b) § head; (c) hind leg; (d) # terminalia; (e) leaflets of phallosome;
(f) clypeal hairs of larva; (a,), (d) and (c) after Soesilo and Van
Slooten; (a), (b), (c), (f) after Swell, and Rod.

2—5 branches (usually 3); inner sutural (fig. 168, b) with 3—8
branches (usually 5); fan on thorax better developed than in annu
laris, fans well developed on abdominal segments II—VII (fig. 168, c),
poorly developed on I.

450



Bionomics. Occurs in houses, cow-sheds, etc.; in certain areas m
very kTge numbers in cow-sheds and stables. In genera the breeding
pSce appear to be similar to those of A. annularis: lake margin ,
Stchesand ponds with vegetation, in shallow pools;m beds o small •
streams, and small ponds with vegetation along their edges.

Distribution. In Indonesia only recorded from Sumatra; India,
Ceylon, Thailand, Malaya, Indo-Chma.

Relation to Disease. No records from Indonesia, in India it has
been found infected in nature, but it is nowhere considered an
important vector.

Anopheles schiiffneri Stanton 1915

Stanton 1915. Bull. Ent. Res.; 5:373. type-loc: Lampongs
South Sumatra type: ?, location not stated. Soesilo and Van^;?S^en^.T|kNed.-Ind.;71 :1254 (description of *).
Adult, female. Head with the usual scales, frontal tuft white.
Palpi (fig. 169, b) blackish brown, second segment with some white
fcafes a'picali;. third segment with anarrow[ white £»**£
fourth segment yellowish white on apical half, 5th entirelyjpaie.
ProboscTs blackish brown, labella pale. Antenna: torus darkbrown
with some small white scates; /, 1and /, 2with narrow white scates.
Thorax Mesonotum with fossae and lateral area dark brown
medTan area greyish with somewhat darker greyish median and
Ste^lo^SJS lines in their usual positions. Broad short ova
^oSSeUow scales all over mesonotum. Apn without scale ,
gracut:Chairs 2. Wing (flg.»l«la). Costa.withispotethe mdd
and oresector dark spots extending to subcosta and vein l.^J
rSrk snot the larger one, broken up in 3parts on vein 1; apical and

rather long,' so that the humeral pale interruption is very small and



FIGURE 170

A. mdculatus details of adult: (a) wing; (b) $ head; (c) hind leg;
(d) _J palp; (e) <J terminalia (after Swell, and Rod.)

a small one basally from cross-veins and some scattered dark scales
basally from this spot; 4.1 and 4.2 with scattered dark scales on
about | and a small dark subapical spot; vein 5 with tiny dark
basal and subapical spot; 5.1 with three dark spots, rather small;
vein 6 with 3 spots. Wingfringe pale at tip till apex of vein 3, with
slight dark interruption between apices of 2.1 and 2.2; also pate at
apices of vein 4.1, 4.2, 5.1 and 5, sometimes also at vein 6. Length
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of wing.: less than 3 mm. Legs. Front coxa with dark scates; mid-
coxa and front and mid trochanters with yellow white scales; hind
coxa and trochanter with hairs only; front legs with white apical
bands on femur, tibia and the tarsals 1-4; a pale spot on femur just
proximal to this band, tibia pale scaled on inner surface; nud-legs
as front legs, but t 5 has also a narrow pate apical band and the
tibia has a- narrow pale basal band. Hind leg (fig. 169, c): femur
with narrow apical pale band, tibia with a narrow greyish yellow
basal and a somewhat broader white apical band. A white apical
band is also present on t 1and 2, on 2 broader than on 1; on 3 the
apical white band is from i/3 to %the tength of the segment; 4and o
entirely white.

Abdomen. Brown with shining yellow brown hairs, cerci with dark
scates apically on dorsal surface.

Male. Palpi with dark stem which has an apical white ring. Club
on median surface-white with a. black band in the middle, laterally
and basally dark. Wing. This differs from the female wing as shown
in- fig. 168, av

Terminalia. These differ from those of annularis by having the
phallosome, (fig. 169, e) somewhat longer, and with 5 instead ot
4 leaflets on each side; besides there is a shorter hair proximal to
apical hair On the mid-lobe of the harpago. (Seefig. 169, i). Proctiger
with distinct lateral chitinisations. No appendages on ninth tergite.

Larva. As in annularis, but ic (fig. 169, /) with longer and more
numerous small hairs; pc simpte or branched at tip.only. Stem and
base of shoulder hairs not so heavy.

Bionomics. The larvae were found in swamps (in the jungle, far
away from any human habitation); near the coast in clear pools with
vegetation, and in fallow rice-fields; they were also found in aclear
pond with vegetation, near human dwellings.
Identification. This medium sized Anopheles is easily recognized
by having the tarsals IV and Vof the hind leg white. Its relation
ship to closely allied species is apparent from the synoptic arrange
ment on page. 435.

Distribution. Sumatra, Java, Madura.

Relation to Disease. No records.
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Anopheles maculatus Theobald 1901

Theobald, 1901. Mono. Cul. I : 171 (.4. maculatus). type-loc:
Hong Kong, type: described from several ?? and two _\J; a type
cJ now in Brit. Museum, the ? type being a specimen of A. karwari.

Adult, female. Head. Scales of usual type, with a distinct pale
vertical area and a well-developed frontal tuft. Antenna with minute
white scales on t; base of fs 1 with black scales, apex with numerous
white scales; also some scales on fs 2 and 3. Palpi (fig. 170, b) rather
thick, slightly shaggy at base; segment 5 very small, all white, apex
of segment 4 also white, forming together white apex of palp; a
narrow black band separates the white tip from a white band, which
includes base of 4 and apex of 3; a narrow white band" at joint of
2—3, segment 3 also with a very variable number of greyish yellow
scales in the middle, forming, if numerous, a more or less complete
band.

Thorax. A few pale scales on apn. Median area of mesonotum some
what lighter than fossae and lateral areas; creamy white scales on
median area, scattered scales on the fossae, and a line of rather
broad scales on lateral area. Stemopleuron with hairs and scales;
spiracular hairs 6—7; 4—5 prealar hairs with a small tuft of broad
white scales; upper mesepimerals present. Halteres brown, center
of knob with black scales, surrounded by some white scales, which
are very small. Wing (fig. 170, a): tength of af very variable, its base
is often closer to base of wing than that of pf; costa .usually with
two or three small dark accessory spots which may coalesce; vein 1
at base usually all pale, but sometimes with a small patch of
brownish scales; presector, middle dark spot, preapical and apical
dark spots involving subcosta and vein 1; pate interruptions in
apical half of wing somewhat variable in extent. Middle dark spot
on vein 1 with two pale interruptions, preapical dark spot usually
much longer than apical. Apical fringe of wing most commonly pale
to beyond 2.1 and again from 2.2 to 3, but sometimes a dark spot
between 1 and 2.1 and more rarely between 2.2 and 3. Fringe pale
at apices of veins from 3—6, largely pale toward base of wing.
Scaling of wing moderately broad. Length of wing 2.7—4.2 mm.
Legs (fig. 170, c) dark. Front femora slightly swollen in basal half.
Front legs: Femora, tibiae and t 1 covered with pate spots, tibia
with pale tip, t 1—3 with white tip, t 3 basally also white; mid-legs
as front legs, but often femora with pale tip, apical bands on t 1—3
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narrower, no hasa, hand on ,\^^XStt^Z
yellow apical band on ^•.^f^J^Z.y he present

AUmen with avery ^f^^Ll^l^^^.monly with afew ottered scales on segment^ an ^
closer at apex oi VII. fn* se^'"'I .catefat sides, black scalesSternite VIII commonly has flat pJe «£s^ ^ments. crd

variable.

«** in seneral as in ?. Antenna with dark scales on ,s 1. For
palpi see fig. 170, d.

.AM„„e» with scaling in the main as m*™wl «£•,£?£
closely covered with narrow pale scates.and^so and

£sS^^
with long pale hairs.

on median side of apical ha r(«g. 170 «)•'^fJ apical hair; phallo--S^»S.on Lh Side, largest
leaflet somewhat narrower than the others.

, -l. 4. a ™m brownish. Clypeal hairs (fig. 171, a):
Larva. Length about 4mm b\°™^mgy^ariable, and in some
ic very finely frayed on ^^^"g** of ic, simpte, frayedlarvae difficult to see; ^^.^^tshortaihan^simp^
at apical %, the raying; as m^»™£ transsuturals with 3-5
very seldom forked. Sutural hairs simp , antennaSches. Antenna with the \™^*$ %kngt^ ^^
from base; terminal_hair spM ^-^Wred^ with separate
Shoulder hairs (fig. 171, b). is ana.ms , ,, MetatnoraCic hair
conspicuous basal tubercles heavily W™™a ^ h 5__6 fila.
no i very variable, but usually hke °™7f^*' . Fans well
mentous Lanches. *W J*" ^of " ment 11ke"afan-hair, withdeveloped on I?"™ *££j£S 4h7-14 leaflets; leaflets
7 branches; on II a poorly aevwupc
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FIGURE 171

A. maculatus details of larva: (a) head showing clypeal hairs; (b)
shoulder hairs, (c) leaflets of fan; (d—f) hair 1 of metathorax, different
forms; (g) hair 1 of abd. seg. I; (h—j) different types of leaflets of
abd. fan IV (d—j after Puri) (a), (b) and (c) after Swell, and Rod.
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mentation towards end; sharply pointed n ^ puri q{
in Indonesian specimens sccfi.g-171'c» ^JSpc poorly developed;Indian specimens). Tergal plates ra ^small; H J^ 3_5 long

brashes; cauVhooks 6-7, well defined.
Biokomics. A. ^*^^^J&?^breeder; it is also recorded 1torn pool , spn g, fjs, ^ ^
pits, lake-margins and rice-field ^7tank of amosque and evenlound in profusion in astand ng^water ten ^ ^
i„ strongly polluted water, thoufch^te c ^ laryae
the eddies of fast flowing streams and tnei j* ^^ not
definitely prefer unshaded breedm« certain areas and
found in houses in the day-time though^> heds< lUeeds,
circumstances it may be taken mh™*?*™ b artificial illumi-however, readily on man, indoor, at«gt (eve^ Ycan be found
nation), and leaves again ^ f^t00 dense (Venhuis, 1941;along stream-banks and in shrubs f not to v ^ its resting
Wharton 1950) When disturbcd f™^™\ . ^ ^ u
places (under shrubs and ^h^^i;SmanoffP(1936) statedLs been observed Ceding ™c*^^,hilic; Macan (1948)
that in Indo-China macula us J"^*£r toPbite man in Burma,
remarked that A. macula<MS *£ ™* fjwalch (1932) in Indonesiaboth records quite contrary to ^mgs^W he ecipitin •test
and Green (1^> »*££ ^ *£* i«W« hadimbibedthat respectively 97 andy^ per cenl.
human blood.

IDraralc.™N. This moderately| sued ~g* *f%£^
fed, notwithstanding the variability of so™ o^ arking
characters of the adult! A-ha^r,.to. asomewh ^

to the preapical one. .
xt- „ TTnffjrano Riou, Bintan, Banka,Distribution. Sumatra, Nias Ef4an°'usfKambangan, Madura,

Siiigl^.NatimW.;^^I^J7^tKAl0r. Timor; India,SyC' ^^Sl^ Malaya, China, Hongkong,
Philippine Isl., Formosa, Liu-kiu Isl.
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FIGURE 172

A. karwari details of adult and larva: (a) wing; (b) ? head; (c) tip
of $ palp showing lengths of segments; (d) hind leg; (e) <J palp;
(f) > terminalia; (g) leaflet of abd. fan IV; (h) clypeal hairs of larva;
(i) leaflet of phallosome; (c) and (i) after Christophers; (b) and (d)
after Swell, and Rod., (b) modified.

Relation to Disease. A. maculatus has been found naturally
infected in Indonesia, Malaya and Burma. It is regarded as a
dangerous malaria carrier in' regions where the conditions for its
breeding are favourable; however, it has been reported to breed
extensively in close proximity to healthy areas: McArthur, 1947,
Borneo; Karo Highlands Sumatra, 1500 m. Mountain villages on
the island of Nias: Soesilo, 1929. Wallace (1939, 1948) recorded
many A. maculatus captured in labourers' lines from 5 a.m. to dawn
resting on the. walls.
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Anopheles maculatus var. dravidicus Christophers 1924

Christophers, 1924. Ind. Journ. Med. Res.; 12 : 297. type-loc:
Nilgiri Hills, South India, type: in British Museum.

This variety has scaling on the dorsum of the abdomen extending
over several segments. There are no characters present to give it
any other status than that of a variety, the larva does not differ
from those of A. maculatus.

Distribution. Malaya.

Relation to Disease. No records known to us.

Anopheles karwari James 1903

James, 1903. In Theo., Mono. Cul. Ill : 102 (Nyssorhynchus karwari).
type-loc: Karwar, West Coast, India, type: ? in Brit. Museum.

Adult, female. Head. Awell marked pale vertical area present;
frontal tuft long, white, sparse; antenna with t darkbrown with pate
dusting, shaft dark; t with white scates, also on fs 1 and fs 2, those
on fs 1 and fs 2 long and narrow, hairs silvery; proboscis blackish
brown, labella pale; palpi (fig. 172, b, c) with rather outstanding
scales at base; apical segment very long, more than half the pre
ceding; most of segment 5 white, towards base there is a dark band,
base itself white, next pale band involving large part of segment 4,
the third (narrower) band at joint 3—4, the fourth (narrow) white
band at 2—3, altogether 4 white bands; the dark scales on apical
2/3 of 2, and all of 3 have a golden shine.

Thorax, apn with black hairs and sometimes a few scales; meso
notum covered all over with broad white scales; in certain lights
eye-spots are seen on the light greyish mesonotum; pleura dark,
with pate lines, hardly any scales present; spiracular hairs 2—4.
Halteres with pale stem and dark knob. Wing (fig. 172, a): Basally
from the presector pale area there may be two or three small dark
spots, sometimes fused into one; presector dark spot involves sub
costa and vein 1, so does middle dark spot, the latter however is
broken into 3 small spots on vein 1; preapical and apical dark spots
involve vein 1: apical dark spot on vein 2.2 may be absent; there
may be a small dark spot on vein 4 between the cross-veins; apical
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half of vein 6 largely dark; fringe dark with distinct white areas at
apices of veins; an extra white area between vein 5 and 6. Length
of wing: 3 mm. Legs. Brownish black, front femora swollen in
apicalhalf. Femorasomewhat pale beneath, narrowly pale at apices;
tibiae narrowly pale at apices, mid-tibia with a subbasal elongated
pale spot on outer side, a similar but much smalter spot on hind
tibia; tarsi of front tegs with broad apical pale bands on 1—3, much
narrower bands on 1—2 of mid-tarsi; hind tarsi (fig. 172, d) with
narrow apical white band at 1, broad at apex of 2, broad white
bands at 3—4, 4—5; 5 entirely white; a few white scates all round
base of 3.

Abdomen. Dark, with pale yellowish hairs and. narrow golden
scales on dorsum of VIII; sometimes a few very narrow black
scales ventrally on the three last segments; cerci with light scales
above, black scales below.

male. Palpi with club-shaped apex creamy white, with a black
band in the middle; basal part, black with a white spot at tip (see
fig. 172, e). Segment VIII of abdomen with conspicuous black hairs
at apex ventrally; coxites with pale and dark scales. Otherwise the
mate is similar to the female.

Terminalia (fig. 172, /). Harpago with apical hair about as long as,
or a little longer than the club; a stout hair (sometimes two), of
half the length of the club or less, between apical hair and club or
if there are 2 hairs, one on each side of apical hair. Phallosome
about half the tength of the coxite;. 6 leaflets on each side, the
largest broad, if flattened as shown in fig. 172, i, about half as long
as phallosome, serrated only on apical half, the others blade-like,
serrations the same a* of largest leaflet.

Larva (fig. 172, g, h). Very much like A. maculatus butic always
with distinct fraying; leaflets of fans shorter, filament shorter and
blunter, serrations at shoulder poorly marked and shallow.
A number of hairs are much more branched than in maculatus;
hair 1 on metathorax has 3—10 branches, which do not arise from
the same place, so that it resembles a short feathered hair and not
a fan; in maculatus this hair has 2—5 br. Caudal hooks not so well
developed.

'f~ ButeI?>""' -i'"' •"'~ "~:™: """"••" -'••"



Bionomics. The larvae breed in little streams, springs, seepage
water along the streams and irrigation canals of rice-fields. Also
found in stagnant water (ponds). The adult is found in houses as
well as in cow-sheds.

Identification. This medium sized Anopheles is quite characte
ristic with its peculiar ornamentation of the palpi; with maculatus
it has in common the white fifth hind tarsal (no other tarsals
completely white), it differs from this species in having unspeckled
legs and differently ornamented palpi.

In specimens from New Guinea, which we have seen, the wings
are slightly darker and the mesonotal scates somewhat narrower.

Distribution. Sumatra, Riouw, Bintan, Banka, Billiton, Singkep,
Borneo, Celebes, N. Guinea. Though earlier writers seldom men
tioned A. karwari as occurring in New Guinea, it is now becoming
a rather common species around Hollandia, De Rook (personal
communication); from India through Thailand, Indo-China, Malaya,
China to Philippine Islands.

Relation to Disease. In nature this species has not been found
infected. Experimentally it preferred buffalo's to human blood
(1£ : 1); Barber succeeded in getting an experimental P. falciparum
infection of 71 per cent.

Anopheles jamesi Theobald 1901

Theobald, 1901. Mono. Cul. I : 134 (A. jamesii). type-loc: Quilon,
Travancore, S. India, type: $ in British Museum.

After Christophers:
Adult, female. Size small to medium (length of wing 2.5—
3.6 mm.).
Head. Scates of usual type,, with a broad pale vertical area;
vertical chaetae white, forming a cluster anteriorly of about 6;
ocular scates forming in the main a single row. Antenna with white
scales on t and fs 1. Palpi (fig. 173, b) moderately thick, cylindrical;
apical segment about half tength preceding; a broad white apical
band involving whole of apical and apex of preapical segment,
followed by a dark band of about the same extent; two further
narrow pale bands at 2—3 and 3—4.
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FIGURE 173

A. jamesi details of adult: (a) wing- (b) 2! palp; (c) front: leg: W
midtarsus; (e) hind tarsus; (f) $ palp; (g) leaflets of phallosome,
after Christophers.

v

Thorax with a few dark scales on apn. Mesonotum dark, unieolorous
covered, including fossae and lateral areas with rather small, broad
scales narrower in median area and broader over fossae. Pleura
dark, without scates; spiracular hairs present (6); upper mesepimerals
about 7. Wing ornamented as in fig. 173, a; general coloration light
and markings somewhat as in A. karwari; two small dark, discrete
accessory basal spots; pale areas in apical half of wing about equal
to dark- vein 5 extensively pate; vein 6 with three small dark spots
Lees with front femora swollen in basal half. Femora and tibiae not
conspicuously pale beneath and not markedly pate at apices; with
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pale spots along their length, somewhat variable in size in different
specimens and not so large and conspicuous as in A. splendidus;
t 1 with a few spots; front (fig. 173, c) tarsi broadly apically'banded
on 1—3; mid-tarsi (fig. 173, d) narrowly banded; t 1 of hind tarsus
(fig. 173, e) without apical banding, t 2 with about \ white and re
maining segments all white.

Abdomen clothed with golden hairs on dorsum of all segments and
a conspicuous dense covering of golden hairs and narrow golden
scales on thelast two segments and the cerci; venterofsegment VIII
with broadish scales.

Terminalia.. Apical hair of harpago somewhat longer than club, a
hair about half length of club between it and club and a longer
hair internal to it. Leaflets (fig. 173, g) rather small, most leaflets
with some serrations.

Larva. Very closely resembles A. annularis, but hairs of head
(fig. 174, a) shorter; oc more regularly branched; both shoulder hairs
(fig- 174, b), especially the inner, very swollen; one of the pleural
hairs onmetathorax veryminute, much shorter than in A. annularis;
hair 1on I (fig. 174, d) not developed as a fan; that on II (fig. 174, e)
poorly developed; filaments (fig. 174, /) of fans shorter, being about
half the length of the blade. Chitinous tubercles of pleural hairs are
large, especially that on III, with long sharp spines.

Identification. The species can only' be confused with A. ramsayi
and A. splendidus. From the latter it is distinguished by the presence
of only one broad band on the palpi and absence of speckling on
them. In addition, the lighter wings, the presence of scates on the
fossae and the less pronounced speckling of the legs are points of
distinction.

Bionomics. Found in houses and stables (Ramsay, 1929; Sweet,
1930). Given as breeding in interstices of Cypereus and Salvinia in
lakes, and also rain-pools and ponds with grass (Frccgrade, 1926).
Puri, 1931, gives pools in river-beds and springs, and surface-wells.
Some earlier records of breeding places may relate to A. ramsayi.

Distribution. Recorded from India, Indo-China.

Relation to Disease. No evidence.
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FIGURE 174

A. jamesi details of larva: (a) clypeal hairs; (b) shoulder hairs; (c),
(d), (e), (f) fan-hairs and leaflets of metathorax, abd. seg. I, II and
IV respectively (after Puri).

Anopheles ramsayi Covell 1927

Covell, 1927. Ind. J. M^d. Res.; 14 : 1019 (4. (Myzomyia) ramsayi).
type-loc: Cochar, Assam, India, type: $ and 2 in Brit. Mus.

Adult, female. Head. Scales of usual type, with a broad pale
vertical area; vertical chaetae white, forming an anterior cluster of
about 6. Antenna brown with white hairs; white small scales on
torus, fs 1 and fs 2. Palpi (fig. 175, b) blackish brown with a broad
white apical band involving whole of apical and apex of preapical
segment, followed by a dark smaller band; a narrow pale band at
joint 2—3 and one at 3 •4. Proboscis blackish brown except the
labella.
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Thorax. Apn with hairs only. Mesonotum covered with short
silvery white scales, ap with narrow, silvery white scates forming the
tufts. Pleura without scales, dark; spiracular hairs present 6 in
number, upper mesepimerals about 7. Scutellum with scales and
hairs as on mesonotum. Halteres with yellow stem and brownish
black knob. Wings rather dark; middle dark spot large on costa
and subcosta, divided in 3 small spots on vein 1; presector dark
spot extending for some distance over pate presector area on costa,
subcosta and vein 1; two more dark spots on basal part of costa,
none on basal part of subcosta or vein 1; preapical dark spot large
and apical dark spot small on costa and vein 1; vein 2 and 4 ex
tensively dark, vein 5 with 3 dark spots, the middle one very small;
for other vein marking see fig. 175, a. Legs. All femora, tibiae and
t 1 distinctly speckled with well-defined small patches of pale scales.
Front tegs with a narrow pale apical band on tibia, broad white
bands on apices t 1—3- Mid-legs likewise ornamented but here the
apex of femur is also pale. Hind legs (fig. 175, c): only apex of femur
narrowly pale and a broad white band on apex of t 1; t 2 white on
apical half; t 3—5 entirely white.

Abdomen dark, with golden brown hairs; apex of VIII and cerci
dorsally with brownish black scales, ventrally also with yellow
scales.

male. Palpi: segment IV and V with white dorsal surface. A narrow
white 'band at joints 2—3 and 3—4.

Terminalia. Very similar to those of annularis; 5 parabasal spines
of which 4 are close together and 1 apart; moderately long hairs on
coxites. Harpago with well developed club, as long as lobe; apical
hair half as long as club, two more hairs are present; phallosome
with 5 leaflets, the longest nearly half as long as phallosome.

Larva (fig. 175, d—/) (partly after Puri). Antenna with the shaft-
hair short and simple, arising from the dorso-external surface of the
antenna between one-third to one-fourth the length of the latter
from base; ic conspicuously, though finely, frayed, wide apart, long;
oc half to % ic, with 3—8 short lateral branches; pcsimple, slenderer
than anterior hairs, a little over % the length of the ic. Sutural and
transsutural hairs about as long as pc, the inner simpte, the outer
split at about the middle into 2 to 4 br. Subantennal hair long, stout,
profusely feathered. Mentum with 7 dark teeth, the three on each
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FIGURE 175

A. ramsayi details of adult and larva: (a) wing; (b) head of 2; (c|
hind leg; (d) clypeal hairs of larva; (e) shoulder hairs; (f), (g), (h)
abd. seg. I, II, and III respectively showing fan-hairs and fans; (i)
prothoracic pleural hairs; (j) leaflet of fan abd. IV; (i) after Puri;

' other details after Swell, and Rod., (a) slightly modified.
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side of middte one areabout equal andequidistant from one another.
Submentum peculiar in having a single median tooth.

Thorax, is short, with 7—10 branches, without basal tubercte —
except a very small one occasionally; ms over 1£ times length of
inner, outer hair fairly stout, short and simple. Metathoracic hair
no. 1 not transformed into a fan. Pleural hairs as given for the
group, except that one of the pleural hairs on prothorax (fig. 175, i)
is rather short and stout, with somewhat truncate distal end; it
has a number of short spinous lateral branches. Lateral branches
of feathered pleural hairs also comparatively short and stiff. Chitinous
tubercles large, 1 and 3 with long sharp spines, 2 with rounded
spine, one of the metathoracic hairs very minute.

Abdominal fans (fig. 10, d—g) well developed on III—VII; hair
no. 1 on I not developed as a fan; that on II poorly developed.
Leaflets more or less uniformly pigmented, but they may be some
what darker at the end; filament short, about J of tength of blade.
Lateral hairs on IV—VII long, splitting near base into 2—3 on
IV and V and 3—4 on VI. Tergal plates of moderate size. Spc well
marked; mps very'broad anteriorly, nearly touching chitinisation.
Ps with 3—5. br., two short and the rest long. Pecten with three
long and nine very short processes, all finely serrated on basal half.
Caudal hooks 6—7, rather poorly developed.

Bionomics. In Indonesia the breeding places of this species have
not yet been studied. It is known in India to breed in pools con
taining algae and in swamps (Covell, 1927); also in grassy tanks,
permanent pools, and swamps with clear standing water in which
long grass grows abundantly (Ramsay, 1929). The adult is found in
houses and cow-sheds.

Identification. This spotted winged small sized mosquito with
speckled femora, tibiae and t1has the last three hind tarsals entirely
white andisdistinguished from closely allied forms by the characters
given in the key on p. 435.

Distribution. Java, Sumatra; India, Burma, Ceylon; Malaya,
Thailand, Indo-China.

Relation to Disease. No records from Indonesia; in Bengal it
has been found infected in nature; in Malaya it has been suspected
of being the vector in two outbreaks of malaria (Reid, 1950, a).
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FIGURE 176

A splendidus details of adult and larva: (a) wing; (b) $ palp> andproboscis; (c) hind leg: (d) * palp; (e ^7^ ji^s of Wa (f
shoulder hairs; (g) leaflets 6f abd. fan IV, different types, (a) [a)
after Gater; (e)—(g) after Pun.

Anopheles splendidus Koidzumi

Koidzumi, 1920. Daiwan Kenkyujo Hokoku; 8:23. type-loc:
Formosa, type: ? Formosa.

469

1920



(After Gater 1934, 1935). .
Fairly large, palpi speckled; legs conspicuous, speckled, with hind
tarsi largely white.

Adult female. Proboscis. Unornamented, smooth; antenna
wfth scales on segment *and /, 1-4. Palpi (fig. 176, ft) Three white
bands: two broad, one narrow; segment 5entirely white, 4 s white
with a black band centrally, apex of 2 and 3 white-apical rather
broader than subapical white band, preapical black bandfrom
half to nearly as wide as subapical white band; a few well-defined
white patches- (speckling) on dorsum of 3and some white scales on
dorsum and near base of 2.

Thorax. Mesonotum sometimes with a slightly paler median area
covered with narrow pale scales becoming broader laterally and
posteriorly, more sparse in fossae, more profuse along lateral areas.
Anterior pronotum without scales; spiracular setae 3to 5; ascale or
two associated with prealar and sternopleural groups. Wings
(fie 176 a). Fairly dark; prehumeral dark accessory spot undivided,
preapical dark spot much broader than pale areas on either side;
subcostal pate [area usually involves vein 1; vein 5with four dark
spots, oneat or near origin of 5.1; vein 6 with three dark spots.
Legs Femora and tibiae speckled, very narrowly pale apically,
speckling extending on to *1. Hind leg (fig. 176, c) with narrow
apical white band on t 1and a broader white band at apex of 2
segments 3, 4and 5entirely white. Front teg with fairly broad apical
white bands on t\ to3; mid-leg with distinct bands insame positions,
that on apex of 3 narrow.

Abdomen. Dark, devoid of scates except for a few on posterior
portion of segment VII and VIII dorsally, and on VII ventrally.
Cerci with scales.

male. Palpi as in fig. 176, d, some speckling on segments 2 and 3;
abdomen with pale scales on dorsum of VIII.

Terminalia. Harpago with a stout apical seta, longer than club
and a very small seta on inner (ventral) aspect, about one-fifth the
length of apical seta. Leaflets of phallosome short, five on each
side, one much broader than the others, strongly convex in distal
third, the opposite edge more or less straight and serrated for
half its length centrally; other leaflets convex at tip on one edge
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or lanceolate, with serrations on one edge. Coxites with scales.

Larva (fig. 176, e—g). ic placed far apart; stout, with conspicuous
side-hairs on the distal three quarters, better developed than in
A. maculatus; oc about two-thirds the length of. ic; stout, with 2 to
7 prominent side-hairs, the tip of the main stem often dividing;
pc in line with ic, reaching a little beyond the bases of the latter;
slender, simpte or sometimes forked. Suturals: about as long as pc;
with 2 to 4 branches (usually 3); trans-suturals: slightly shorter
than suturals, with 5 to 8 branches. Antennal shaft hair on dorso-
external surface, one-third to one-half the tength of the shaft from
the base; very short, simpte. Shoulder hairs: is stout, with ,20 or
21 branches and a prominent, dark root; ms stout, with 19 to
24 branches and a prominent, dark root, which is often confluent
with the root of the inner hair; os appearing to arise from the root
of the central hair. Metathoracic fan undeveloped, with 3 to 5
filamentous branches. Pleurals as for group. Abdominal fan: on I
undeveloped with 6 to 10 filamentous branches; on II poorly devel
oped with 8 or 9 lanceolate leaflets; III to VII fully developed, the
leaflets more or less uniformly pigmented; filament with broad base
and somewhat rounded tip.

Bionomics. Small pools connected to small streams in clear or
muddy water with vegetation at sides; in pools by the sides of
irrigation channels, in seepages and seepage pools. Adults have been
taken mbuildings in India (Strickland and Chowdhuri, 1928).
Distribution. Formosa, Thailand, India, Indo-China.

Relation to Malaria. Experimental infections have been ob
tained with P. falciparum in India and Formosa. A natural in
fection is recorded from India, but although regarded as a natural
carrier, there is little evidence that.it plays .any important part in
transmission.
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Keys for species of the Indo-Australian Anopheles.1)
A. ADULTS, 2 2 only

1. Vein 5.1 and stem of 4 beyond cross-vein
wavy (Genus Bironella) 2
These veins not wavy (Genus Anopheles) 4

2. af very short or missing 3
af of normal length travestita ,

hollandi

3. a) very short gracilis «
af incomplete, basal part of 2.2 missing .. papuae and allied

forms

4. Wings entirely without pale markings ... 5
Wings with pate markings ...' 9

5. Hind femora pate dorsally and ventrally on
basal %; usually a dark cloud on wing-
membrane at termination of subcosta stigmaticus *
Hind femora at most with indistinct pate
scaling ventrally; no dark cloud on wing-
membrane 6

6. Palpi about % tength of proboscis; forked
scales on vertex broad; apn with some
scales, large species brevipalpis
Palpi longer; forked scates on vertex not
broad; no scales on apn 7

7. Vertical scates very narrow, small species . 8
Vertical scales not unusually narrow, mod
erately broad alongensis

8. Proboscis distinctlylonger than front tibia;
all outstanding wing-scales of distal half of
wing narrow and elongate powelli
Proboscis not distinctly longer than front
tibia; outstanding wing-scales of distal half
of wing mostly rounded aitkeni

a. var. bengalensis
a. var. borneensis
insulaeflorum
palmatus

*) For varieties and closely allied forms, if not mentioned in this key, see
under respective species name.
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9. Wings with less than 4dark spots involving
costa and vein 1 y\"."Wings with at least 4 dark spots involving
costa and vein 1

10. Costa entirely dark • ....; ..... • .*aUp*s >
Costa with at least a small pale apical area 11

11. Femur of hind leg with a prominent tuft of
scales distally • \'\"tl
Femur of hind leg without such a scale-tuft, __
though the femur may be rough distally. la

12 Scale-tuft on hind femur black; abroad pale
i.L. ocd-ic nuw _ •wellingtonianus

band proximally ; • • • •
Scale-tuft on hind femur black proximally,
white distally

13 Abdominal segment VIII with conspicuous
yellow scales; palpi unhanded or with a few
light scales between segments 3 and 4;
mesonotum with scales on anterior portion

, .... asiaticus
only .'," '1 II
Abdominal segment VIII without yellow
scales, palpi with three bands; mesonotum
with scales over the whole median area.. 14

14. Subcostal pale spot present ••••• annandalei
r var. interruptus

No subcostal pale spot annandalei
15. Hind femur with a broad white band ... lindesayi

Hind femur not so 16
16. Wing with costa on basal third entirely dark,

or with only scattered pale scates ,17
Wing with basal third of costa largely pale
with only small dark spots tTlgas

17. Palpi with distinct pale bands or markings 18
Palpi without distinct pale bands or mar
kings though a few pate scales may be pre-

. sent •

18. Abdominal segment VII with a tuftof scales
on venter. Clypeus with scale-tufts on sides 19
Abdominal segment VII and clypeus with
out such scale-tufts Zl
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19 Tarsal segments 4 and 5 of hind leg either
completely white or with at least very broad
pale bands; mid-tarsal bands narrow argyropus
Tarsal segments 4 and 5 of hind teg not so
broadly white

20 Tarsal segments 4 and 5 of hind leg con
spicuously white, though not as broadly
white as in argyropus; mid-tarsal bands ^
broad '"", r
Tarsal segment 4 and 5 of hind leg never
entirely white or conspicuously banded .. nigerrimus

indiensis
lesteri
pseudosinensis
venhuisi
species near

sinensis

21 Tarsal- segment 5 of hind leg completely
white; any pale scales on palpi restricted to ^
narrow areas ; • • • •
Tarsal segment 5of hind leg not completely
white; pale scales on palpi forming broad ^
Palebands " hunteri

11 Tarsal segments 3 and 4 of hind leg white//. larsai bcgmcuto unr/tb* albotaeniatus
for half or more of their lengtns
Tarsal segments 3 and 4 of hind leg only
tipped with white basally and distally .. montanus

23. Abdominal segment, VII of 2 with a tuft of
scales ventrally; inner third of costa with
some scattered pale scates ....-...•••
Abdominal segment VII of 2 and costa not
so ".'". 24. Femora dark scaled above; wing-fringe with .
a pale patch at termination of vein 3..- >«*™*£ forms
Femora speckled with white scales; wing
fringe without apale patch at termination ^^. §
of vein 3. and allied forms
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25. Tarsi of hind legswithout any pale marlungs baezai
Tarsi of hind legs with minute apical pale
bands umbrosus

and most allied
forms

similissimus

26. Tarsal segment5 of hind legwholly or main
ly white; some of the other tarsi also white
or with conspicuous pate bands 27
Tarsal segment 5 of hind leg whollyor main
ly dark; the other tarsi dark or with only
very narrow pate bands 38

27. Femora and tibiae speckled 28
Femora and tibiae not speckled 32

28. Tarsal segments 4 and 5 of hind leg uninter
ruptedly white, the white area extending to
segment 3 or beyond 29
Tarsal segment 4 only partly white; tarsal
segment 5 partly or wholly white 37

29. Tarsal segment 3 of hind leg dark basally;
palpi with four narrow pate bands watsoni
Tarsal segment 3 of hind leg completely
white in addition to a portion of 2; palpi
with three pale bands, the apical band broad 30

30. Palpi with two more or less equal, broad
apical pale bands, separated by a narrower
black band; segment 2 and 3 with some
distinct speckling splendidus
Palpi with only one broad apical pale band;
no speckling on segments 2 and 3 31

31. Abdomen with dorsum of seg. VII and VIII
thickly clothed with golden hairs and scales;
proximal quarter of costa mainly pale, the
two black spots small jamesi
Abdomen with dorsum of seg. VII and VIII
not so clothed; proximal quarter of costa
mainly dark, the pale area small ramsayi
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32. Tarsal segments of hind teg banded black
and white; palpi with four pale bands... karwari -
Tarsal segments ofhind leg with anuninter
rupted white area from the tipof 5up to the
base of 4 or on to 3; palpi with three pale
bands ••• • 33

33. Vein 5 mostly pate, without any dark spot
at origin of 5.1 34
Vein 5 mostly dark or at least a dark area
at origin of 5.1 annularis

34. Hind tarsiwith white area extending upwards _
along the whole of segment 3 or further;
apical pale band on palp not more than half
the length of preapical dark band 35
Hind tarsi with white area extending half
way ilp segment 3only; apical pale band on
palp more than half the length of preapical
dark band, involving half or more of seg. 4 schuffnen,

35. Abdomen with few or no pale scates, except
apically, on venter and dorsum; on pleura in
front of wing-base no defined clusters of pate
scales; usually a pale area at apex of tarsus
1 of hind leg philippinensis
Abdomen with scattered pate scales on most .
segments ventrally, and on 5 or 6 segments
dorsally; defined clusters of pale scales on
pleura in front of wing-base; with or without
a pale area at apex,of tarsus 1of hind leg 36

36. Abdomen without very prominent lateral
tufts ofdark scales visible from above; palpi
without scattered pale scales on dark areas
of segment 3 and 4; never with a pale area
at apex of tarsus 1 of hind leg ......... pallidus
Abdomen with very prominent, lateral tufts
of dark scales, visible from above, on seg
ments II to VII; palpi with scattered pate
scates on dark areas of sv.gniciits 3 and 4;
a pale apical spot on tarsus 1of hind teg errabundus
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37. Abdomen with conspicuous tufts of dark
scales on venter of segment II to VII, visible
from the side kochi
Abdomen without such tufts of scates, ex
cept perhaps on segments V—VII where
they are not so prominent maculatus

and var. dravidicus
38. Tarsi of front tegs with broad pale bands at

.the joints 39 :
Tarsi of front legs with only very narrow
or no bands at the joints 45

39. Femora and tibiae speckled 40
Femora and tibiae not speckled .44

40. Vein 6 with 2 or 3 dark spots 41
Vein 6 with more than 3 dark spots 42

41. Abdomen with numerous scates kolambuganensis
Abdomen not with numerous scales parangensis

sundaicus

' . ludlowi
litoralis

42. Hind leg with a broad white area on either
side of the tibiotarsal joint 43
Hind leg without a broad white area at the
tibiotarsal joint 53

43. Palpi distinctly shorter than proboscis ... hackeri
I. var. pujutensis

• leucosphyrus
Celebes form

Palpi reaching as far as base of labella... balabacensis
leucosphyrus

* and /. var. riparis
cristatus

44. Palpi of the female with apical pale band 3
times or more the length of preapical dark
band; prehumeral'accessory dark spot un
divided, bridged, long vagus and variety
Palpi of the female with apical pale band,
the same length or not more than twice the
tength of the preapicaldark band; prehumer
al accessory dark spot divided, undivided
or bridged subpictus

and varieties
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45. Palpi with 4 pale bands; vein 4 dark from
origin to branching except for a few pate
scales below origin of vein 3; no pate spots
on fringe except at termination of vein 1 aurirostris
Palpi with 3 pate bands; vein 4 with distinct
pate areas before branching; pale spots on
fringe at least at terminations 4.2 or 5.1. 46

46. Palpi of the female with the two apical pate
bands as broad as, or broader than the inter
vening dark band 47
Palpi of the female with the subapical pale
band narrow, the preapical dark band much
broader 52

47. Thorax with distinct scales jeyporiensis and
, j. var. candidiensis

Thorax with hairs or hair-like scates only 48

48. One or two tarsal segments with a distinct
pale ring or patch apically filipinae
Not such a distinct ring or patch present 49

49. Wing-fringe with a pate spot at termination
of vein 6; proboscis pale in apical half... aconitus
Wing-fringe without a pate spot at termina
tion of vein 6; proboscis all dark, or pate
irt apical half in certain lights only 50

50. Costa entirely dark along basal third, not
even with a few pale scales, proboscis with
pale scales ventrally and laterally minimus

var. flavirostris
Costa with a pale interruption 51

51. This interruption often very small or re
duced to a few scales in basal third; probos

cis uniformly dark except, sometimes, with
a small pate area ventrally minimus
This interruption always present and com
plete; apical half of female proboscis entirely
dark mangyanus

52. Wing-fringe with pale spots at terminations
of all veins except vein 6; vein 1 pale at base
proximal to presector dark spot; some erect
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pale scales on anterior promontory fluviatilis
Wing-fringe with pale spots only at termina
tions of 4.1 or 5.1, or both; vein 1 with a
dark spot on base proximal to presector dark
spot; very few or no erect pale scates on
anterior promontory culicifacies

53. Halteres entirely white scaled, scutum with
hair-like scates 54
Halteres with black scales on knob, scutum
with normal flat scales 57

54. Female proboscis about 1.4 times as long as
palpi 55
Female proboscis equal in tength to palpi 56

55. Mid-legs with distinct pate band on tl—1\ annulatus
Mid-legs not with such distinct bands ... longirostris

56. Female palpi with broad pale bands on seg
ments 3 to 5', pale at junction of 2 and 3 and
with dorsal pale areas basally on segments
2 and 3 tesselatus
Segments4 and 5 of female palpisimilar, but
segment 3 with only a very narrow apical
pale band and seldom with pale areas dor
sally on 2 and 3. There is a pale junction to
2 and 3 lungae

' 57. Abdominal tergites II to VII with dense flat
yellow scales, stemites II to VII with abun
dant short flat, wnite or creamy scates... 58
Abdominal tergites with or without dense
scates, stemites bare, or with at most a few
elongated scales on segments II—VII 60

58. 1—5 propteural bristles on a flat plate .. meraukensis
10—14 propleural bristles on a raised elong
ated boss 59

59. Tarsi of hind legs with apical white bands
only amictus
Tarsi of hind legswith basaland apical bands amictus var. hilli
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60. Scutum bare of scates on lateral margins,
stem of vein 2 and stem of 4, basal to cross-
vein 3—4, dark-scaled , novaguinensis
Scutum with scales on lateral margins, stem
of vein 2 and 4, basal to cross-vein 3—4 with
alternating patches of black and white scales 61

61. Wings with 5—10 black spots or patches on
vein 1; base of vein 1 almost always white;
segment 3 of 2 palpi with white apical por
tion, never divided by a black ring; mese
pimeron often with a central patcli of fiat
pate scates annulipes
Wings with 9—17 black spots or patches on
vein 1, base of vein with 1 or 2 black spots;
segment 3 of 2 palpi with br without apical
portion divided by a black ring 62

62. Proboscis completely dark-scaled, rarely
with a few ventral pate scales on basal half farauti
Pale scales present on apical third of pro
boscis 63

63. A small pale area on ventral surface of pro
boscis near tip, or a few subapical ventral
pale scales; tarsal segments 2—5 offront and
mid-legs completely yellow except for a .
narrow black ring at the base of each seg
ment clowi
Never with the combination of the above
characters 64

»

64. Pale markings of proboscis irregular, the
ventral marking more extensive than that
on the dorsal surface, or the dorsal pate area
more extensive than that on the ventral sur
face; an obliqueline of demarcation between
dark and light areas on lateral surfaceof the
proboscis; or the dorsal pale markings re
stricted to a narrow band extending upward
from the small pate area on ventral surface,
or only a few subapical ventral pale scales
as in clowi, but then the front and mid-tarsal

BalaiEasar j';"?;.v
: V&k!.0K,:=... ~•:..>;: r-jr-x! •••
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segments 2—5 are never yellow as in clowi koliensis
Proboscis with the apical half or one-third
evenly pale-scaled dorsally and ventrally. punctulatus

B. LARVAE, fourth stage

1. Two pairs of fans on thorax (Genus Biro
nella) 2
One pair of fans on thorax or none (Genus
Anopheles) 5

2. oc minute papuae
.. and allied species

oc at least half as long as ic 3

3. oc branched gracilis
oc simple ; 4

4. ic with 12—16 branches travestita
ic with 7—8 branches ..., hollandi

5. ic placed close together; the distance be
tween their bases not more than that be
tween the bases of ic and oc on one side,
usually much less x); antennal hair usually
branched and inserted on dorso-internal
surface of shaft (subgenus Anopheles) 6
ic well-separated; distance between their
bases twice or more than twice, that between
bases of ic and oc on one side; antennal hair
small, simple, rarely bifid or trifid, and in
serted on dorso-external surface of shaft
(subgenus Myzomvia) 2) 38

') In aitkeni the distance between the bases of ic is aboutequal to that between
oc and u; on one side; in the variety bengalensis and in A. albotaeniatus it is
only slightly less; the antennal hair however in these anopheles is branched
and inserted on the dorso-internal surface of the shaft. The exceptional cave
breeder A., alongensis has the antennal hair 3-branched at its tip and inserted
on the dorso-external surface of the shaft; ic wide apart. These characters
would range alongensis rather with the subgenus Myzomyia, but the larval
frontal hairs are mostly poorly developed; and the characters of the adult
place it definitely in the subgenus Anopheles.
2) In A. aurirostris the anterior clypeal hairs are all very close together and
the distance between ic is less than twice that between ic and oc on one side.
But a minute simple antennal hair is present on the dorso-external surface
of the shaft and the frontal hairs are well developed, both characters typical
for subgenus Myzomyia.
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6. Antennal hair simple or with only few bran
ches on dorso-external surface of antenna
frontal hairs either simple or branched, but
always poorly developed; lateral hair on
I_VI long (except in A. alongensis) .... i
Antennal hair branched, arising from inter
nal surface of antenna; long lateral hair on
I—V

7. Antennal hair simpte or with 2—5 small
branches; inner frontal hairs fairly long but
simple, at most split at outer 2/5; outer pair
with 3—5 branches; subantennal hair very
long and with few or no branches (tree-hole
breeders) ; ','*'.'"
Antennal hair 3-branched at tip; subanten
nal hair long with numerous branches; all
frontal hairs branched though poorly deve
loped; lateral hairs on IV and Vthin, long,
bifurcated from about the middle; on VI
short, delicate split in 3-6 branches at tip ^
(cave breeder) °

8. Antennal hair simple, stout, short; inner
frontal hairs fairly long, simple or with 2—6
branches distally; subantennal hair 3—7
branched distally; lateral hair on IV—VI
long with numerous short branches «
Antennal hair short with 2-5 branches,
sometimes simple; inner frontal hair long,
simpte; subantennal hair simple; lateral
hair on IV-V usually simple; on VI usually

- with a few branches asiaticus
9. Both long pleural hairs on meso- and meta-

thorax simple...- j' " V"
One long pleural hair on meso- and meta-
Y, S i i,„,.iwi ... annandaleithorax finely barbed ^ intenuptus

10. Anterior tergal plates very large, occupyingnearly half or more of dorsum of each seg. palmatus ^
Anterior tergal plates small, except on seg.

VIII
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11. Fans on at least some abd. seg 12
No fans on any of the abd. seg. 14

12. Well developed fans on seg. IV and V or on
IV to VI only.... 13
Well developed fans on seg. Ill—VII ... 16

13. Stigmal club present on spiracular appara
tus; pc small, not reaching bases of ic... umbrosus
No stigmal club present on spiracular appa
ratus; pc large, reaching to or beyond bases
of ic i brevirostris

14. Inner shoulder hair simple atratipes
Inner shoulder hair with 2—5 branches dis

tally '. 15

15. pc 2—S branched from nearbase, nearlyhalf
as long as ic, reaching well beyond bases of
ic; ic split in 3 at distal end brevipalpis
pc small, simple or with few branches, their
tips well behind bases of ic letifer

roperi
baezai
separatus
hunteri
similissimus

16. Antennal hair small, less than half the length
of shaft, the branches reaching nowhere near
end of shaft; oc simpte or branched 17
Antennal hair large, half or more the tength

' of the shaft, the branches reaching nearly
to end of shaft or beyond; oc usually bushy,
with at least 6, usually many more branches 33

17. oc simpte or with not more than 5 branches,
not bushy 18
oc with 9—12 branches, mainly from base,
ic with 8—14 branches aitkeni

var. borneensis
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18. ic with 2—6 branches •••• ™
ic simple " ' "

, .2019. ic with 2 branches ft.
ic with 3-6 branches ^ hmgalmsis

on ic with 2 branches from about the middle
with fine side-hairs on middle third of hair; .Wtfionr 3-branched distally. slender ^ ^
oc

ic

Indonesian
variation

crossed with 2branches from about middle,
noUrayed; oc simple half as long as *c; very ^.
stout

21 ic placed about the same distance apart as
/w between the outer and inner hairs on^^Z^^^onrnim,^ ^-^ ^

Malayan variation
replaced close together, no fine hairs on any ^
part

22. ic stout, long, touching at base; oo^oui%
tength of ic, stout, simple; -/>c 4-b.a chu^
slender; lateral hair on seg. Ill with only .^^^
5—8 branches • • • •' •" ootc long, not quite touching at base

. 23. oc and pc simpte, or slightly branched distal- ^
^^Serent^ot-asmentionedaWe 27

25
24. Both ic and oc stout •••••• 26

ic slender, oc stout or slender,

25. ic and oc both stout and simple; oc less than

fSeSta^fwand Vwith 2branches,
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ms with 15—22 branches wellingtonianus
ic and oc both stout and simpte; oc at least
half as long as ic, pc shorter than oc, simple
or occasionally bifid; lateral hair on IV and
V with 2—3 branches; ms with 11—16 br. lindesayi var.

cameronensis

26. ic slender; oc stout, simpte, quite % length
of ic; pc sometimes 2—3 branched distally,
about 1j3 as long as ic stigmaticus
ic and oc slender, simpte; oc a little over 1/3
of length of ic; pc longer than oc 2—5 br.,
sometimes simple; lateral hair on IV and V
with 2—3 br.; ms with 10—16 br lindesayi var.

benguetensis

27. pc very small, oc either very small or larger 28
oc and pc not unusually small 29

28. oc and pc both very small, branched sumatranus
oc variable in size from % to y2 size,of ic,
branching variable; pc very small;ic simple,
crossed at tip .- oedjalikalahensis

29. oc shorter than pc, both branched formosus •
oc as long as, or longer than pc 30

30. pc simple • 31
pc branched, ocsplit at tip in 3—4 branches,
5/6 as long as ic; ic split in 2 branches at tip,
crossed gigas, Celebes form

31. pc V3 of tength of ic v gigas var.
danaubento

pc nearly half as long, as ic 32

32. Lateral hair abd. V branched gigas
Lateral hair abd. V single gigas var. baileyi

33. ic placed nearly as far apart as the distance
between oc and ic on one side albotaeniatus
ic close together, their bases nearly touching 34
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34. ts with branches nearly as long as the whole ^_
iSmple* or with'a few* short branches at tip 37

35. oc with 27 to 50 or more branches, forming ^
a strong, broom-like tuft ;'*'.'*"':/with8 12-20 branches, not form.ng a ^^
broom-like tuft

36. ic with minute lateral branches, astigmal ^^.
club present •••••••• ••; •' V" " "t .... barbirostrisic simpte, no stigmal club present

,i ;„,„ hranches sinensis and37. oc with 37 or more thick brandies ^.^ ^^

oc with not more than 15 fine branches . montanus
. aurirostris

38. ic close together ' *" 39
ic wide apart ;

very large, involving the small, median, ^
posterior plate

40. oc with long, numerous, ^f^^T *'oc simple, or with short side-hairs, never
having a brush-like appearance

41. pc very small, not quite */, ^.^^.4-branched from near base, ic slightlyTrayed,
suturals and transsuturals very small, L—abranch; median plate of scoop narrowed
and elongated anteriorly, with 2 distinct ^^^
^C^rsho^^-more'disrinctly
fLed sutu'afs and transsuturals longer,San plate of scoop not With lateral pro- ^ •
iections
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42. pc simpte or forked at tip only annularis in part
schiiffneri

pc branched from near base 43

43. pc with 2—9 branches from near base .. 44
pc with more than 9 branches (up to 15)
from near base annulipes

in part

44. Sutural hairs simple or forked at tip only 45
Sutural hairs with 2—9 branches from basal

half... 46

45. Hair 1 on seg. I with well developed leaflets;
usually dark grey larva with 2—3 silvery
spots on dorsum annularis

in part
Hair 1 on seg. I without developed leaflets;
usually pale, dirty yellow iarva without
conspicuous spots jamesi

46. pc with 2—5 br. (usually 3); filament of fan-
leaflet y2 or more the length of the blade pallidus
pc with 7—10 br.; filament of fan-leaflet
less than y2 length of blade philippinensis
pc with varying number of branches; leaflets
of fans usually without distinct filament . ' annulipes

in part

47. is with large, prominent tubercle and many
branches 48

is not with such a large, prominent tubercte 64

4S. is not widely separated from ms, often with
the bases confluent ; " 49

is widely separated from ms 52

49. All clypeal hairs usually simple, rarely bifid
or frayed ; 50
Some clypeal hairs finely frayed or with
some branches 54
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50 Filament of abd. fans II—VII nearly %
tength of blade, narrow and sharply pointed
with broad base ••• culicifacies
Filaments of abd. fans II-VII less than
half the tength of the blade bl

51 Bases Of ic, oc and pc on one side forming an
approximate equilateral triangle, filaments
of fan-leaflets II-VII very fine distally . watsoni
Bases of ic, oc and pc on one side not forming
such an equilateral triangle, filaments ot
fan-leaflets II—VII not so very fine distally hackeri

52. pc long with 7-9 branches "••••••-•• ™nulatuS
pc short, simple or with 2-3 branches .. 53

53. All clypeal hairs simple ^ostris
ic finely frayed

54. is and ms separated ••••••••is and ms usually confluent, at most slightly ^
separated

55. ic and oc frayed, oc about as long as pc.. 56
ic veryslightly frayed, oc simple much shor- ^^
ter than pc ,

56. Leaflets of fans with short, blunted filament,
shoulder serrations poorly marked karwari
Leaflets of fan with slightly longer, and ^^ ^
pointed filaments •• ^ (lmvidicus

57. oc pinnate with a large number of branches
arising along the whole length,, well develop- . .
ed fans on metathorax and I—VII ......... leyponensts
oc different

58. pc much longer than o^otli branched along J^
entire, tength. tc frayed
•pc and oc nut ?:o

bo
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59. Hair 1 seg. I a true fan with broadened
flattened leaflets farauti

in part
This hair not a true fan 60

60. pc long, reaching beyond bases of ic, simple splendidus
pc short not reaching beyond bases of tc, at
most extending to bases of tc 61

61. pc short, simple, occasionally. bifid at tip,
usually not extending to 'bases of tc x) ... 62
pc short, branched 63

62. oc small, hardly longer than pc, simpte .. leucosphyrus,
and varieties

oc more than half the length of tc koliensis
farauti (in part)

63. oc simple or with few weak branches, very
short 1/s or 1/0 length of tc, pc 2—S br. . kolambuganensis
oc frayed or weakly branched about y2 the
length of tc, pc 2—6 branched novaguinensis

64. ts'without any tubercle or basal thickening 65
ts with a basal tubercle, small or moderate 66

65. ts usually with 8 slender branches. amictus
is usually with 4 slender branches amictus var. hilli

incognitus

66. is with small base, ms with distinct base. 67
ts and ms either both with a small or both
with a moderate base 72

67. ts very small, with few branches 68
ts not very small with more branches ... 69

68. Leaflets of fans at least on abd. Ill—VII all
with serrations tesselatus

Leaflets of fans all without serrations.... tesselatus'
var. orientalis

l) Long posterior clypeal hairs in A. farauti are usual in specimens from
Guadalcanal, Espiritu Santo and more or less frequent in specimens from
Morotai and Hollandia.
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69. pc very short, placed close to andinternal to
ic; hair 1 on metathorax not modified into
a fan or fan-like hair vagus
pc not so ™

70. Anterior clypeal hairs with fraying ...... 71
Anterior clypeal hairs without fraying,
though they may be split at tip subpictus

sundaicus

71. Side hairs of tc and oc long, placed on distal
half of hair '. 'amsW
Side hairs of tc and oc very short, very few kochi

72. is and ms with small tubercle's • punctulatus
is and ms with moderately large tubercles 73

73. Hair 1 on metathorax with elongate pedicel
and 5 or 6 very long, slender attenuated
leaflets, ic with a few small lateral spicules clowi
Hair 1 On metathorax undeveloped with
3—6 filamentous branches; tc simple or
forked, no spicutes laterally 74

74. Shoulder hairs much more pigmented than
is usual for this group; fan on abd. I small
but fully developed with serrations and
filaments •• parangensis
Shoulder hairs not so 75

75 On abd. I a small fan with weak serrations
on the leaflets but distinct filament ..... subpictus var.

indefinitus
* subpictus var.

malayensis
No fan on abd. I litoralis

ludlowi

vagus var. limosus

76.-Clypeal hairs with distinct fraying, pc
branched ••••' fihpiriae , • ••

aconitus
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All clypeal hairs simple, at most pc split
distally •...., 77

77. Tergal plates on II concave on posterior
margin, a very small plate lying in the con
cavity ,. • 78
Tergal plates on II convex on posterior
•margin, the small, median, posterior plate
enclosed fluviatilis

minimus

78. Metathoracic fan with the leaflets produced
into long slender filaments; VII with hair
2 single or forked apically mangyanus
Metathoracic fan with the leaflets not pro
duced into long slender filaments; VII with
hair 2 branched basally minimus v-ar.

flavirostris •
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