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THE ANOPHELES OF KARWAR ( NORTH KANARA >

(With a Plate.)

By H. Cogill, M.R.C.S., L.R.C.P.,
Acting Civil Surgeon, Sholapue.

Of the known species of Anopheles occurring in India the following

were found by the author :—

1. A. fiuviatilis, James.

2. A. culicifacies, Giles.

3. A. Jeyporensis, James.

4. A, James
i,
Theobald.

5. A. nigerrimus, Giles.

6. A. barbirostris, van der Wulp.

7. A. Rossi, Giles.

In addition to these, five species, new to India, have been discovered.

Two of these were first found by Mr. E. H. Aitken, and have been

named A. Aitkeni and A. Karwari by Theobald. Two others have been

identified by the same authority as A. leucophyrus, Donitz, var.

A. elegans, and A. punctulatus, Donitz. The identity of the fifth species

has only recently been definitely settled, as the imago very closely re-

sembles J. Aitkeni. The isolation of the larva? has finally established

them as separate species, and the last has been provisionally named

A. culiciformis.

Of the known species

was noted as very common at certain seasons. It was

A. fiuviatilis
found from April to February (the period over which

James, these observations extended). It first became really

plentiful during the early rains towards the latter end

of May and in June
; during the heavy rains in July to September it

was scarce
;
from October to January it was extremely abundant again.

It is of interest to note that the malarial incident, as observed in

cases treated at the Civil Hospital, Karwar, showed a marked rise

during May, June and July ; from then to the end of October a very low

rate ; and during November, December and January the maximum
rate was reached.

The larva of this species was found in all forms of slowly moving
waters including rice fields. The distinctive features of the larva are

too well kuown to need description ; it may be noted, however, that the

frontal bristles are by no means constant in character, as one or

more fine filaments are not uncommonly found on the median bristle.
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was very rare and the larva was not isolated.

jacies, biles,
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A. Jeypo- was also very rare, and only two larvse were

remise James, isolated.

was one of the most constant, the larva being found

in all forms of clean natural waters. The mature
A [CLYYhfi SI

mi "i 1 1
'

insect does not exactly correspond with any of the

allied species described by James in his
" Malaria in

India,
"

but the larva is identical ; and it would therefore appear

that the gnat bred is another variation of A. Jamesi.

It has been noted that the larvse of this species mounted in formalin

show very marked variations with regard to their frontal bristles.

These variations were so striking as to make it appear at first that sepa-

rate species were being dealt with ;
but the examination of a large

number of imagines showed no variation. The extreme variation in the

bristles are shewn in figs. 7a and 7b of plate. Many living larvse were

examined, and the bristles in all cases were found to be true to type ;

these larvse were then mounted in formalin and the variations again

appeared. It became evident that the variations were mechanical and

were probably due to the fine filaments making up the branches of the

bristles becoming adherent to the parent stem, and thereby causing an

apparent difference in character. It is, therefore, important, in larvaj

with bristles of this description, to examine living specimens to make

absolutely sure of their true nature.

is generally described as a wild species. In Karwar,

at certain periods of the year, as, for example, at the

r?., end of the rains, it was the only common Anopheles
rimus, (jriles,

' J r

found in houses. It first made its appearance in early

September, and for two months afterwards large numbers were captured.

In all cases eggs were easily obtained, when required, in captivity. It

was not until October that the larva was first discovered ; but, from then

up to the end of the year, it was extremelv common in all forms of clean

waters, especially in rice fields. On one occasion its larvae were found

together with those of A. Rossi in a muddy road-side puddle.

The egg of this species and of A. barhirostris has an enveloping

membrane of extremely beautiful structure. This membrane embraces

the egg and closely resembles a net in appearance ; it is of the simplest

structure, consisting of a single layer of very regular, hexagonal cells

with dotted outline and granular matrix. It is very friable. Towards
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the concave margin the membrane becomes expanded, forming a

crinoline-like structure ; and in this expanded portion it does not show

the cellular structure described above, but is made up of fibrous rib-like

processes running to the free margin. The free margin is coarsely

toothed (vide Plate, figs. 6c and 6d).

The pupa of this species and of A. barbirostris shows striking differ-

ences from the pupa? of all other forms hitherto examined. The most

marked difference lies in the "breathing-horns": the tube, before

expansion, arches up over the dorsum of the thorax almost meeting

that of the opposite side in the mid-line, and is then bent back on itself

at right angles to the dorso-ventral plane of the pupa, thereby becom-

ing inverted U-shaped ; it then expands into a cavity somewhat re-

sembling in shape an open mussel-shell, the free margin being split-

centrally, the cleft running well into the cavity so as to increase the

abovementioned resemblance. The cavity extends back into the

U-shaped stem (vide Plate, figs. 6a and 6b). The structure and shape

of the
" horns

"
can only be made out by examining pupse in the recent

state as, in preserved specimens, it is impossible to fix the pupa in such

a position as to examine it from above. In all mounted specimens in

the author's collection the " horns
"

are seen to be more or less

collapsed. It is more than probable that these species can completely

close up the cavity of the
" horn

" when necessary.

In addition to this difference in
"
horns,

"
the hairs on the segmental

margins are in many cases compound and always of a very dark colour.

It would appear that this marked divergence from the usual type should

place these species in a separate genus.

was found breeding in the same type of water as the

A harbi- preceding, and at the same season. The imago was

rostris, van der only found in houses on two or three occasions. The

Wulp, }arva was verv common. The characters of the pupa

have been described above. The males of this species show a constant

variation from those described by Giles, and others under the same

name, in the palpi always having a narrow but well marked band of

white scales at the apex of the first segment, as well as two patches of

white scales on the bulb, one near the apex, and the other at the base,

was always found to be abundant. The enveloping

A. Rossi membrane of the egg of this species does not show

Giles, nearly so regular a structure with regard to the

cells as those of A. nigerrimus and A. barhirostris.
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Of the species new to India

was first discovered in April in a jungle spring to-

A. leuco-
gether with A. culikiformis, sp. n.

?
and A. fluviatilis,

P J '

> * James. Only two larvsB were obtained then, and it
v a r. elegans,

J '

Theobald was no^ f°arid again until the cessation of the rains

when it became very abundant. Whilst water was

plentiful it was found in the open, but as a rule it was found in jungle

springs and was particularly partial to waters containing decaying

leaves. (For sketches vide Plate, fig. la to fig. le.)

The larva is, as a rule, of a rich brown colour, with the palmate hairs

very pronounced, and commonly visible to the naked

eye. It is not uncommonly seen hanging perpendi-

cularly to the surface of the water, in the attitude ascribed to

A. Turkadi. It thrives best in water containing plenty of mould. It

closely resembles that of A . Rossi in character.

Frontal bristles, median : very long, far apart, simple.

Frontal bristles, angular : short, simple.

Palmate hairs : on the 3rd to 7th abdominal segments, that on the

7th segment not so well developed as the rest ; an extremely ill-

developed palmate can also be made out on the 2nd segment, but is

not constant. The individual hairs are broad, and narrow rather

suddenly at the extremity where there is a spine of moderate length.

The imago shows very striking differences from A. leucophyrus,

Donitz, as described in Giles ; in fact, beyond simi-

larity in wing markings and position of transverse

veins there is no resemblance. A description is therefore given in

detail. The characteristics are : (1) a large ferruginous anal tuft;

(2) palpi with four narrow white bands
; (3) halteres covered with

white scales on knob with a black patch in centre
; (4) a very broad

white band on the tibio-tarsal articulation of the hind leg ; and (5)

most elaborate ringing and maculation of all legs.

Palpi : in the female, black with white tips and with narrow white

bands at the next three articulations ; in the male with large clubs mostly

white, but with narrow black band at middle and base
;
in the male there

are also two additional white bands on the club, one at the middle and

one near the base as well as many white scales on the basal half.

Proboscis : in the female black, with a marked yellow tip, slightly

longer than palpi ;
in male the marking is the same, but it is shorter

than palpi.
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Antennas : with a ring of white scales at the base, and a tuft of white

scales at the apex of first segment, and many white scales on the rest

of same segment.

Head : with a well marked crest composed of white scales, and long
white hairs. The forked scales are all black.

Thorax : slate-grey, with many short, white, hair-like scales on the

dorsum. There are fairly well marked dorsal and dorso-lateral lines of

a dark colour, and two irregular-shaped black spots laterally in the

wing-plane.

Pleurae. : with dull white decoration.

Halteres : white-scaled, with a patch of black scales on the centre of

knob.

Abdomen : slate coloured, bare, with only a few slender, curved

hairs.

Legs : yellowish white articular bands on all tarsal joints, most

marked on the fore-legs and hind-legs. On the tilio-tarsal joint of

the hind-legs there is a very broad yellowish white band, 1/8

of the first tarsal joint, and 1/5 of the tibia participating. The

tibio-femoral articulation of the leg is white. All legs, with the

exception of their 3rd, 4th and 5th tarsal joints, are most elaborately

ringed and speckled with yellowish white scales. The tibia of the

fore-leg has a narrow apical white band. Coxse of all legs with many
white tufts.

Wing : of the male is much lighter coloured than the female, es-

pecially towards the inner margin, the paleness being due to the mark-

ings being much less pronounced. In both sexes the 2nd transverse

vein is slightly external to the 3rd, and the 4th is much internal to both.

The wing fringe is black for the most part, and is light coloured at

the apex ; there are small light interruptions at the 2nd, 3rd, 4th (both

branches) and at the outer branch of 5th longitudinals.

Length : 7 mm. including proboscis which is 2 mm.

A. pundula-
*s onty mentioned by Giles in his second edition of

tus, Donitz,
" Gnats and Mosquitoes

"
on pp. 287.

The only specimens obtained were females caught in the bungalow

during the heavy rains from July to October. The imago very closely

resembles A. leucophjrus, var. A. elegans, but it differs from that species

in the markings on the palpi, and in not having the broad white band

on the tibio-tarsal articulations of the hind leg. ( For sketches, vide

Plate, figs. 3a and 3b.)
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Palpi: in the female the whole of the apical 2/5 of the palpus is

smoky white, except for two very narrow black bands which divide

it into three. One of these black bands is situated near the apex, aud

the other at the next joint. The remainder of the palpus is black,

except for a narrow white band at the base of the 2nd joint. There are

thus two narrow and two broad bands of each colour. There is also a

tuft of white scales on the centre of the basal segment.

Antennae : have a tuft of white scales on their basal joints.

Head : has a well marked silver-white crest composed of short

scales and long hairs. The forked scales are black.

Thorax : slate-grey, covered with light coloured hairs. There are

ill-defined dorsal and dorso-lateral lines of a darker colour ; and in the

wing-plane are two black dots
;
there is also a black dot or spot on the

scutellum. Along the anterior margin of the thorax there are three

tufts of long white scales.

Pleurae, : much decorated with silver-white patches.

Halter es : covered with white scales.

Abdomen : black with many light-coloured, evenly distributed hairs.

Wings : with the 2nd transverse vein opposite the 3rd, the 4th

more than its own length internal. The fringe is creamy white at

the apex of wings and at the junctions of the longitudinals : otherwise

it is black.

Legs: light coloured at articulations, mottled and ringed. Coxse

with many large white tufts.

Of the new species

This is a "
clear

>1

winged species. It was first found

Tlf oh Id

'

ky ^r ' ^' ^* Aitken on the Goa frontier. A few

isolated specimens were bred from May onwards.

It was not until December that its larva was isolated. Larva? were

only found in pools situated in thick
"
evergreen

"
jungle.

is small, compact, and of a brick-red colour, is 3 mm. in

length and very closely resembles A. fiuviatilis larva

except that, unlike the latter, it prefers living in the

deeper water in the centre of the breeding vessel. Bristles of larva

are figured in Plate, figs. 5a and 5d.

Frontal bristles, median : thick and bifurcated at extremity, the ends

curve downwards, forming a regular pitchfork.

Frontal bristles, angular: short, simple.

Buccal hair : covered with long, simple branches, true to usual type.
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Palmate hairs : are on segments 2 to 7. On the posterior portion

of the thorax and on the first abdominal segment there is a hair in no

way resembling a palmate in structure, but apparently performing the

same function. A similar condition is found in A. Jamesi. James, in

his
" Malaria in India," calls them palmates.

3rd balancer : true to type.

has the "
breathing horns

"
of the usual type and

widely separated at the base.

The resemblance of this species to a culex is astonishing ;
it is very

small, has "clear" wings, and habitually settles in

the attitude attributed to a typical Culex. To add to

the resemblance the abdominal segments are of a lighter colour at their

junctions, and give an appearance of handing.

Palpi : black, those of the male much clubbed.

Proboscis : black in the female and considerably longer than the

palpi ; that of the male is even longer in proportion.

Head : black, with a few white scales forming a small crest ; all the

forked scales are black, and are scanty in number.

Thorax : light brown, nude, with only a few slender black hairs on

dorsum,

Halteres : fuscous, with black knobs.

Wings : with all the nervures black-scaled ; the scales small.

Transverse veins are alternate, 2nd opposite 4th, 3rd external. Fringe

is black.

Abdomen : nude, except for a few black hairs. Segment margins

are lighter than the rest, and there is a brown dorsal line on the 1st, 3rd

or 4th segments of abdomen.

Legs : black
;

claws true to type.

This is also a
"
clear

"
winged species. It was one

A. culkiformis, of^ firgt Anophe]es bred in Karwar, but for long it

was confused with A. Aitkeni. Only isolated speci-

mens were to be found until the latter end of the rains, when it

became abundant. The larvae were, as a rule, found in jungle pools.

On one occasion a largo number were found breeding in water contained

in a small hole in a tree-trunk. They continued to be fairly plentiful

up to the end of October.

Although it is only by the closest examination that the imagines of

these two "
clear

"
winged species can be differentiated, a study of

their life history shews them to be very distinct species. The great
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difference between them will become evident when the larval descrip-

tions are compared, and it is probable that, when all species of

Anopheles are properly classified, the two will not be even in the same

genus.

The larva of this species differs much from those of any of the other

species examined. It shows variation in structure in

two appendages which are constant in all other forms.

The first of these appendages is a bristle situated near the margin of

the buccal cavity almost in the same plane as the antennae, but just

inferior to it : this bristle has, for convenience of description, been

named the
" buccal bristle." The second appendage is the

"
balancer

"

situated on the 3rd abdominal segment.

Frontal bristles, median : long, very close together, and unbranched

as far as can be made out
; angular, short, simple.

Buccal bristle : is almost devoid of branches up to the extremity,

where it is expanded into a marked enlargement which is almost flat

antero-internally and convex postero-externally, having a corona of

hairs round the flat margin. At the origin of the bristle on the thorax

there is a plain stiff hair (vide figs. 4a and 4b).

Palmate hairs : situated on the 2nd to the 7th segments.

3rd abdominal balancer : is single as in other species, but instead of

being branched throughout its length, is quite plain.

Palpi : black, rather slender.

mago.
Proboscis : black, slightly longer than palpi.

Antennce : plain black.

Head : black, with a small crest of white scales.

Thorax : dull chocolate-brown with dorsal and sub-dorsal lines of a

darker colour.

Halteres : fuscous.

Wings : black scales throughout ;
the 2nd transverse vein opposite

the 3rd, the 4th internal.

Legs : the claws of the male fore-legs differ from all the other species

in that they have not the short thumb-like second claw characteristic

of the remaining species.

Abdomen : dark chocolate coloured, plain.

Length : 4 ram. without the proboscis which is 2 mm.
was first found by Mr. E. H. Aitken in April ;

it

^4« -ICciVWCLVi

Theobald
Was ver

^' common in May and continued abundant

throughout the rains to the end of the year. Unfor-
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tunately, when larvae wore required for description and preservation,

none were to be found. The larva was found in all sorts of clean

waters and was the commonest Anopheles in Karwar. For sketches

vide Plate, figs. 2a and 2b.

is chiefly characterised by long white tips to the

palpi, light coloured wings, and by the last two and a

quarter joints of the tarsi of the hind legs being all white except for a

broad black band on the middle of the 4th tarsal joiut.

Palpi : with long white tips comprising the two apical joints divided

into two by a narrow black band on the apical joint ; there being be-

side two narrow white bands at the apex of the 1st and 2nd segments,

the distal white band being separated from the long white area by
another black band (fig. 2b). There are thus two broad black bands

and two broad white bands as well as two narrow black bauds and two

narrow white bands. In the male the white areas of the palpus do

not form complete bands.

Proboscis : black
;
same length as palpi.

Antenna; : slender, with silver-grey hairs.

Head : with a very well marked crest of silver-grey hairs and scales

of the same colour.

Thorax : dark, covered with silver-grey hairs dorsally. There are

slightly marked dorsal and dorso-lateral lines of a darker colour. On

either side of the mid-line there is a black spot.

Pleurae : decorated with silver-grey hairs.

Halteres : black-knobbed, with fuscous stems.

Abdomen : dark brown with light brown hairs on the segmental

margins ;
a sub-lateral white spot on segments 2 and 4.

Wing : transverse vein 2 is slightly external to 3, 4 is much internal

to both.

Legs : last two and quarter tarsal joints of the hind-leg white, except

for a broad black band on the middle of the 4th joint. All other

articulations light coloured, most marked in the hind legs. There is

no sign of maculation. The claws are normal.

23
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DESCRIPTION OF PLATE.

L An. ieucophyrus (Donitz) var elegans. la wing of $, lb

palpi of, lc halter of, Id tibio-tarsal articulation of,

le frontal bristle? of.

2. An. Karwari (Theobald). 2a wing of $ ,
2b palpi of.

3. A. punctulatus (Donitz). oa wing of $, 3b palpi of.

4. A culkiformis. Head of larva of, showing
" Buccal bristle

"

4b.

5. A. Aitheni (Theobald). 5a frontal bristle of, 5d same in

contour, 5b and 5c palpi of 9 and 5 .

6. A. nigerrimus. (Giles). 6a pupa of, 6b same with "
breathing

horns
"

in contour, 6c egg of, 6d enveloping mem-

brane of egg X 450.

7. A. Jamesi. (Theobald), showing extremes of variations in

Frontal bristles.


