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86 B. L Wattal and N. L. Kalya

Since the keys are meant for beginnars and other field workers
under the National Malaria Eradication P

rogramme a diagram to
illustrate the external charszbors of 2 mosquito, and the main
differences betweon anopheline and ¢alicine adults

at the beginning.

is incorporated
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THORAY ¢

SCUTELLum

ABDOMEN,

HIND mm.m
s

Diagram showing the external morphology of & female Anopheles.
(Wing an 1 legs of left side not shown).

NOTE :~Read Tarsus instead of Tarsi.
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B L. Wattal and N, I,, Kalra

. ldentification o 7
Differences between adult dnopheles ang Culex mosquitoes i

Anopheles
1. Resting posture -
(Iive Specimen).

Culex

Anopheles

3. Palpi (Female). Palpi slend i
ﬁ ,.ES Proboscis, head, and abdomen are g mﬂn&ﬁ w0 araﬁ. et mn:w-:rm,
“ M & straight line with the abdomen ,
|

; reduced,
.. proboseis.
| bointing away from

1€ resting  surface

i Culer
. {Male) Club- g ]
_ The proboscis and body are not jn a «__.“Aew:mvow R m .
- Fs 1 . i : ¥ m
| %3.&_; line,  the abdomen being near| e o s
inclined towards the resting surface. .c.< .mn:..: " o the probos
| proboscis. cis,

2. Winos G

o e% lenerally spote !

. ., P S5ENed Generally unspot. Seutellum. Half  moon Trilobed i

8 with saktn, and ol .::. ' shaped with a uni : "
(1 "1 * ar ] i

: dork s with only dark . ; e three bunchoeg of

° . . iy . arm row of hairs

3

N

2

hairs on the iahes,
ulong the margin.
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2. Hind femur with white
band.... -4, lindesayi,

— Hind femur withot any
white band...4. barbirostyis,

3. Hind femoro-tibial joint
AR with a prominent black
h and white tuft of scales.,,
... 4. annandales.

— Hind femoro-tibjal joing
without any such tuft ... 4

— Inner quarter of costa,
completely dark. . .

m A. hyrcanua.

Group B.
(aconitus, “a:xialﬁ culicifactes, fluviatilis, Jjamesi, jeyporien.
813, karwari, lewcosphyrus, maculatus, majids, Em:mﬁam.. moghulensis,.
pallidus, philippinensis, “splendidus, stephenst, subpictus, tessellatus,
theobalds, turkhudi, vagus and varuna. y| - >

Pt St )

/\

l. Femur and tibia speckled.
»« 2o 2..8ub-Group I,

— Femur and tibia not speck-
led... ... ...Sub-Group II.

Sub-Group I,

{ jamesi, leucosphyrus, maculatus, splendidus, mh&%&aah.. tessel-
latus, theobalds. )

L. Tips of hind legs white...2

— Tips of hind legs not

white... 4. .. .. .4 (

o

2. Hind tarsi 5 and part of 4 =

=,

white. ... ...4. maculatus. /d’.ﬂ'ﬂnllhu-\

— Hind tarsi 5, 4 and part of «,

A T
3 white... ...A. theobaldi, N e —

— Hind tarsi 5, 4 and 3
completely white .3 ﬁuﬂil“u
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~ 6. Tarsal segments of fore
legs with broad bands,...7 el 1l. Wing with a fringe spot

| at vein 6... ...A4. aconitus
-— Tarsal segments of fore

legs unbanded or with very
AOT S {

7. Palpi with pre-apical dark spot at vein 6 12

_
|
| ‘, — Wing without a fringe

(i band equal or nzarly equal .
i to the apical white band... "...II, -ﬁw
| 5 :
I _ eee oAl subpictus, 12, Tnner quarter of costa

‘
|
o ) with white interruption
L — Palpi with dark pre-apical on st least one wing.... ...
band not more than 1/2 the !
L length of the apical white
L j band... ... ..A.vagus.
|
|

A. minimus,

ﬁ_ — Inner quarter of costa
; 8. Tips of the palpi black.... without any white inter-

oA turkhuds.

ruption.... ...A. varuna.

|
]
[ — Tips of the palpi white...9 E e e - ,
: B B = 3 13. Inner quarter of costa

_ .‘ with white interruption.
... 4. jeyporiensts,

9. Wing vein 3 mainly dark.
veewee AL culicifacies.

S S———— = G

— Inner quarter of costa ey

without white interrup-
y . tion... .. .o 14
— Wing vein 3 mainly white.

.10

14. Wing vein 6 with two
dark spots, distal half
being mainly dark....

i ver w2l fluviatilis,

10. Apical  white band on
palpi  equal to subapical
white band... ... 11

- . | — Wing vein 6 with three

- >H:aw. white band on dark spots, distal half
palpi  longer than sub- with pale interruption....
spical white band... . 123 voo e A moghulensis
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100 B. L. Wattal and N. L. Kalra

Group A

(barbirostris, gigas, k yreanus).

Anophelines of Baroda Region 101

Sub-Group 1.

{ jamest, It phyrus, marulelns, pulcherrimus, ramso i,

1. Palpi all dack... .

s e AL barbirostris, LR BT S

— Palpi with white bands...2 Hﬂm

2. Inner quarter of costa,
with white Interruption. ...

-.A. gigas.

— Inner quarter of costa
completely dark....

s s A hyreanys.

Group B

(acondtus, annularis, culicifact
sis, karwari, mmég&»b@_ﬁ&“
pallidus, pulcherrimys, Philippi
subpictus, tessellatus, th

es, fluviailis L detmes)

Juparien.
maciulatys,

MmN, moghulenis,
L2nsLs, TamSLy, splendidus, st phenss,

cobalds, turkh wdr, vagus and rarung. )

I. Femur and tibia speckled.

,.:m:r,Qq.E.;. |

— Femur  and tibin  not

speckled .. - Sub-Group 17

Q
[a]
O
=z
o
S
@]
S
<+
o~
o
N
~N

4. Palpi speckled with apical

— Palpi  unspeckled, apical

— Dorsum of abdomen not

sptendidus, s phen< T wellalus, theobaldi )

Tips of hind legs white...2

Tips of hind legs  not

’ JE—
White s v oy B \

Hind tarsi 5 and part of 4 .,

white, A. maculatus. S m—— -

Hind tarsi 5, 4 and Jpart of

3 white... .4 Q‘,me@nﬁmv.

~ Hind tarsi 5 4 and 3

]

& -
. e n..u.l......l..n....ﬂa....uﬁl‘\
completely white.... ...3.

and sub-apical white band
equal... .. A. splendidus.

and sub-apical white band “H".Wuw

uneqiral, ., -

Jorsum of abdomen heavi-

Iy clothed  with  white

seales forming tufts.

A pulcherrimus :
E {in part) v

50 clothed.  Last two seg-
ments covercd with golden
hairs  and scales. .

<A jamesi,

10
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he apical
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2. Inner quarter of
8.
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e
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4
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.
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o Jeyporiensis

— Wing ve

in 3 mainly white,

Inner quarter of
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without white h.::.,aﬁ:r
T tion, . —_—

10, Apical white  han on

14 Wing Vein 6 owith twao

distal half
heing mainly dayl. .

Palpi equal
white hand. .
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L

dark spots,

AL faniatiiie
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108 B. L. Wattal and N. L. Kalrg

Anophelines of Cuttack Region

3. Palpi  speckled, apical

3780T027202%7070 NCDC-

Group B,
. (aconitue, annulars, culicifacies, Suviatilis, Jamesi, jeyporien..
818, maculatys. (Laeyisam TR, moghulznsig, pallidus,
%m.@__\_%%@z&ém%. karwari,

ramsayrz, splendidys,

sundaicus, lessellatus, theobalds, vaguy,

stephensi, subpictus,
S and varung,

I. Femur and tibia speckled
---Sub-Group I

— Femur gpng tibia not

speckled . . --.Sub-Group 11

Sub-Group |

(jamess, maculatus, ram

sayt, splendidus,
tessellatus, theobald;. )

stephensi, sundaicus,

I. Tips of hind legs white.. 2

~— Tips of Hhind
white. ..

legs not

2. Hind tarsi 5 ang part of 4

white.... 4. maculalus, /ﬁ’H'l.ﬂﬂl\l‘\.\l

— Hind tars; 5, 4 and part

of 3 white. ... 4. theobaldy,

-

T ...ﬁ.ulll.lns...h‘-u\;l

— Hind tarsi 5, 4and 3 com.-

pletely white. . ﬁHuﬂﬁHuﬂnﬂllInu‘\\

and-sub-apical-white bands

109

equal.... .. 4. splendidus.

— Palpi unspeckled, apical

and subapical white bands
unequal.... ...4

'n.l..llfh:

I | S w1

4. Dorsum of 7th and 8th
abdominal segments cover-
ed with golden hairs
and scales... ...4. jamesi.

'
- Dorsum of 7th and 8th

abdominal segments cover-
ed with dark scales only

“ea

- 4. ramsaysi.

b. Palpi with three white

bands... ... . g "EL v

- Palpi  with four white
bands.... .. .A4. tz2ssellatus.

1 Palpi usually speckled, the
apical and sub-apical white
bands equal.... 4. stephensi.

- Palpi  unspeckled, the
apical and sub-apical white
bands unequal -

s e A sundaicus,

14
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112 B. L. Wattal and N. L. Kalrg

9. Palpi with apical white
band equal to sub-apical

L_,"

“white band... eee .10

113

— [nney quarter of costa

~ Palpi with apical white

gu:m_osmmdﬂumn mcv&wwo& " —
whiteband... ... .12 . -

10 Wing with a fringe spot
at vein 6.... ...4. aconitus.

— Wing  without fringe
8pot at vein 6.... 1L

11. Inner quarter of costa
with white interruption
at least on one wing.... ..,

oA minimus.

~— Inner quarter of costa
without any white inter.-

ruption.... --.d. varung,

12, Inner  quarter of costa
with some white interrup-

tion... ...4. Jeyporiensis.

without white interruption
. 13

13. Wing vein 6 with two
dark spots, distal half
mainly dark....

Al fluviatilis,

— Wing vein 6 with three
dark spots distal half with
pale interruption....
oo oo oAl moghulensis,
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116 B. L. Wattal and N. L. Kalra

Anophelines of Delhi Region 117

Sab-Group 1

[

Hind fomur with a white

- (jamesi, maculatus, pulcherrimus, splendidus,
fessdllutus and theobald:).

stephenst,
band o A lindesayi,

I Tips of hind legs white.., 2
— Hind femur

without any
white band

s Al barbirostys., Tips  of hind legs not

white. 5 /Ill'.b‘\l\

Hind tarsi . -
ind tarsi 5 and part of 4 « N . u‘r\lc
white.... ... A. maculatus. . pva—

3. Inner quarter of costa with %..J T o
white interruptions .. . —

2es

.4, gigas,

4
'
; g ' Hind tarsi 5, 4 and part of N —
3 white... ... A. theobalds.
— Inner quarter of costy
completetly dark ... ... - Hind tarsi 5, 4 and 3 o -
.. ses " R =, !TI‘\
A hyreanus. completely white..., ...3.
Group B. 3. Palpi speckied with apical
(aconit - L and sub-apical white bands
‘ aconstus, annularis, .n.arou&anﬁu. d’thali, Suviatilis, Jamesi, cqual... . A. splendidus.
Jeyporiensis, maculatus, Madi,  minimus, moghulensis, pallidus
%5;..?3.@.5:? splendidus, stephensi, subpictuys, tessellatus, Qn,.a_fi\:., Palpi unspeckled, apical
turkhudi, vagus, and varuna), ’ und sub-apical white bands “E:
unequaal. ... - -

1. Femur and tibig speckled
o e Sub-Group I

1. Daorsum of abdomen heavi-
Iy clothed with white
sewles, forming tufts... ..

wo AL pulcherrimus.
| (In part)
|

m, — Femur and tibia not

Dorsum of abdomen not
| speckled . Sub froup If

o clothed.  Last two seg-
ments= covered with m:Ec:

Fiavies s meales,.

A \(: e sl —

37
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120 - B. L Watta! and N. I.. Kalra Anophelines of Delhi Region 121

8. Spotting of wing coufined ' Toner quarter of  costa

4+ 4 1 s 1 ¥
VO COstaanl verm 1 C_-:u.f..

v eee v AL dthali *

Tl | adait M ETTTY EDITTY
V-t HEerrdpon

nl Tonst on one Wing.......

AL manamaus.

— White spots present on
other veins besides costa
and vein 1 of the wing

e A turkhudi *

quarter of  costa
without white interrup-

Liomn b raruma

9. Wing vein 3 mainly dark...

A, cultilarten Uh laner quarter  of  costa

with white interruption.

1. Jeyporiensis,

1 ' ﬁ

1
_ T =L e ey i
— Wing vein 3 mainly white. "o = I&"f
i 10 Liner quarter of  costa ilm.....nmb....n..,nlllﬁ.:lir.....u.d
without white il sreup-
100, Apical white band on palpi —_— -

equal to sub-apical white
band... ... .. .11

o Wiope vein 6§ with  two
diwrle mpots,  distal  half

mmanly dorle

— Apical white band on palpi
longer  than sub-apical
white band... ... .. 13

o fluviclilis.

Wing vein 6 with 3 dark

11. Wing with a fringe spot potn, dintal half with

at vein 6... ...A. aconitus. pale interruption..

A moghulensis.

— Wing without & fringe
spot at vein 6... .12

© & d'thali iv a rere specier, smell iz size and with n shiny thraox whike
&. turkbud? i8¢ barge mosanite wity dall fheony

/202

e —

378
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124 B. L. Wattal and N. L. Kalra

Anophelines of Hyderabad Regiou 125

Sub-Group I

3780102/2024/0/0 NCDC

2. Hind femur with white -
band ... ... A.lindesayi.

— Hind fomur without any
white band ...
oo Al barbirostris,

ase

3. Toner quarter of costa with
white interruption .

. Al gigas.

— Inner quarter of costa
completely dark.... ‘

A, hyreanus.

Group B.

(aconitus, annularis, culicifacies, Suviatilis, jamesi, jeyporien-
8is, karwari, maculatus, magjidi, minimus, moghulensts, pallidus,
philippinensis, ramsayi, splendidus, stephensi, subpictus, sundaicus,
tessellatus, theobaldsi, turkhudi, vagus and raruna.

1. Femur and tibia speckled.
o e .o.Bub-Group 1.

P

— Femur and  tibia not
speckled......Sub-Group IT.

Vo Palps wpoekled with apical

(ramesi, maculatus, vamsayi, splendidus, stephensi, sundaicus,

teanedlatos theolaldi. )

t i of the hind legs white
o 2

Tipee of the hind legs not
l’rl \
white . b

.
Hund tnrni 6 oand part of 4

e .u\l\‘\
white A maculatus. N i

Hond taem b, 4 and part of e,
Tl A theobalds. .

Hond tarm b, A4 and 2 com- e
pletely whate ... 3

aned wah npiond white hands

conal A aplendidus.

Valpe vurpeekiod, npical

oud b apier] white hands

wiegunl |

Dreveom ol A onnd Beh
abhddopimnnl nemen b cover-

ool wath _r..;L..: hiaers and

onden =S e st

Drovomm of Sth ol Seh

abolognrad nepmentn cover -2 . y
i o A O
el wath b b nenden, i b.rn WS = et

A vy
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128 oL, Watiel and N. L. Kalve

R. Tips of the palpi black

ol bkl

———— G —————

Anophelines of Hyderabad Region

12. Inner quarter of costa

d—u“*-—.w white int
A X

1249

— Tips of the palpi white...9

9. Wing vein 3 mainly dark...
weo oo Al culicifacies,

— Wing vein 3 Em\m.ﬁq
white.... ... .. ..10

10, Palpi with apical white
band equal to sub-apical
white hand ... ... .. 11

~— Palpi with apical white
band longer than sub-apieal

white band... o e 1Y

11, Wing with a fringe spot
at vein 6.... ... A. aconilus.

Wing  without a fringe
rpot at vein 6.... .

3780102/2024/0[/0 NCDC

hite terruption
at least on one wing.... ...

A, mintmaue,

— Inner quarter of costa
without any white inter-

ruption.... A, varuna.

13. Inner  quarter of costa,
with white interruption. ..

s e wndl Jeyporiensis,

— Inner quarter of costa

without white interruption
5 - 14

ee 253 .

1+. Wing vein 6 with two

dark  spots, distal half
mainly dark. ...

A fluviatilia.

Wing vein 6 with three
dark spots distal half with
pale interruption...

.
g
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132 B. L. Waital and N. . Kalra

2. Hind femur with white

Anophelines of Shillong Region 13:

& Tuner quarter of costa with

band .. ... 4 findesay.

= Hind femur without any
white band ...

ey

ssa asa

3

Baa sen

3. Inner quarter of costa with
scattored  white  scales
prescnt.  Ventval tuft of

black scales on 7th ab-
dominal segment...

soaee A Larbivosiris.

— Inner quarter of  costa
without scattercd white
scales. No Ventral tuft of
scales on Tth abdominal

segment... . A, winbrosus.

4. Hind (emoro-tibjal joint —
with & prominent tufg of
black and white scales. ..

e e Al annandaled.

= Hand demoro-tibisg

Jjoint
without any suef

tule,

3780102/2024/0/0 N(.}DC

— white-interruption

o A givas,

sas

— Inner quarter of costa
completely dark..

@0

0w

A, hyrcanus.

Group 8.

n \gou&.ns. annularis, culicifacies, Sluviatilis, Jamess, jeypcrion.
mi..hﬂga-... En. . leucosphyrus, maculalus, majids, minimus,
%ﬁr&wa. Philippiy CNIS, ramsays, splendidus, stephenss, subpictus
sundaicus, tessellatys, tﬁo@a&m. turkhuds, vegus and varuna). a

°

L. Femur and tibia speckled.

e e Sub-Geoup I,

speckled. ., - Bub-Group IT.

— Femur and tibia nog '>

(jamest, kocks, ?n%@aww:ﬁ maculatus
stephenss, sundaicus, feggel]

s ramsayt, splendidus,
atus, theobald; )

’ T

1. Tips of the hing legs white e

~= Tips of the hind legs not

white = 5 e
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136 B. L, Wattal anl N. L. Kalra

3. Palpi with three white

Anophelines of Shillong Region 13

7. Palpi with dark pre-apical
band equal or nearly equal

bands... L AT magids

— Palpi with four white bands
oss ... 4. karwars.

4. Wing vein 5 mainly dark,
with a dark spot at the
point of bifurcation... ...
ver een oAl annularis.

— Wing vein 5 mainly white
with no dark spot at the
point of bifurcation... ...5

4. Distal end of hind tarsus e

I picked out with white... R

e o AL philippinensia *

— Distal end of hind tarsus

Tall darke..... A, pallidug® 7 ET e . s———

fi. Tarsal segments of fore-
legs with broad white —"
bands.... ... e el

— Tarsal segments of forelegs
unbanded  or with very N  g—

wwrrow hands.... ... ...8

3780102/2024/0/0 NCDC

* These specios can further be differentiatsd by the presence of broad white

scales over ventral aspect of the abdominal segments. These scales sxtend
over the lest five or six segments in pallidus and 2re rtestrioted to last 2 or 3
eeymenis only in philippinensis.

to the apical white band... Qﬁ“u

coe Al subpictus,

— Palpi with dark pre-apical
band not more than 1 /2 the
length of the apical white
band.... .. .. A4 vagus.

8. Tips of the palpi black
e A turkhugi, R AT e

— Tips of the palpi white...9

9. Wing vein 3§ mainly dark...
e e oA culicifacies.

— Wing  vein 3 mainly
white..., ... | ...10

10. Palpi with apical white
band equal to sub-apical
white band... .. . |

— Palpi with apical  white

cz:& _oamz.ﬂrgm:cm.
‘ . ..%_cm._ . . r,
whiteband... ... 3 uﬂlﬁx .
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