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FOREWORD 

THE Authors of this smaiJ book are quite 
correct when they point out the need of a work 
such as they now put forward. Many books it is 
true deal with anti-malarial work and many with 
various aspects of the study of malaria, entomo­
logical, parasitological, clinical, etc. There are 
also general treatises on malaria and works on the 
practical prevention of the disease. But the fact 
remains that it is very difficult to recommend a 
book to a beginner that wiiJ give him the simple 
facts and interests he requires to help him in 
commencing actual practical work in the field. 
The Authors have met the needs of a manager 
of a tea garden, or a malarial inspector, or the 
N.C.O. in charge of a regimental sanitary squad 
from their own experience of what such persons 
require. They give a brief but sufficient account 
of the nature of malarial fever, of the chief facts 
about mosquitoes and of how to find and identify 
mosquitoes,especiaiJy the Indian species of malaria 
carriers. They end with an account in some· 
detail of practical steps to be taken in prevention, 
and, in the form of appendices, with some helpful 
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notes on the technique connected with mounting 
and preserving specimens. The Authors them­
selves have had the practical experience that 
qualifies them to write helpfully for others and I 
wish their venture every success. 

s, R .. CHRISTOPHERS. 



PREFACE 

THE Authors, in · placing before the public 
this volume, do so with the hope of filling ~ need 
long felt by the worker and inspector in anti­
malarial measures. There are at present many 
tomes and excellent treatises dealing exhaustively 
with the life, habits and elimination of mosquitoes, 
and many are written with a view to controlling 
yellow fever and malaria-but the man who is 
too busy in other walks of life, or who has not 
the necessary technical education, cannot readily 
acquire the knowledge contained in these. We 
have only introduced such technical names and 
phrasing in this book as are absolutely necessary 

· for the proper understanding of the subject, and 
where these are introduced they are explained as 
simply as· possible. It has been our experience 
that the manager of a tea garden, or a malarial 
inspector, or the N.C.O. in charge of a sanitary 
squad dealing with anti-malarial measures begins 
to take a much keener interest in his work when 
he has acquired some knowledge of the habits 
and life-history of the mosquito, and it is primarily 
in the hope of quickening their interest that this 
work has been undertaken. 
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Our thanks are due to Lt. Colonel S. R. Chris­
t~phers F.R.S., C.I.E., O.B.E., !.M.S., . for his 
kindness in reading through our work and for 
his many valuable criticisms, and also for 
allowing us to include a Synoptic Table of 
Indian Anophelini · issued by the Central 
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APPENDIX I 

HOW TO SEND LARV.IE AND LARVAL SKINS 
FOR PURPOSE OF IDENTIFICATION 

AND DESCRIPTION 

FULL-GROWN larvre are isolated by placing them in tubes. 
Only one larva should be placed in each tube. When 
pupation takes place the larval skin is cast in the \\'ater 
complete with all the hairs and chitinous parts ; the skin is 
carefully poured off with a little water into a clean petri 
dish, the pupa being left in the original tube with some 
water. The skin is carefully lifted from the water by 
means of a small slip of filter paper and transferred to a 
small tube containing a mixture of formalin and water 
(about 10 per cent. formalin). This small tube containing 
the skin is numbered by placing a number on a small slip 
of paper in the top of the tube; a similar number on 
another slip is put in the top of the tube containing the 
pupa, being held in place by a plug of cotton wool, this 
plug also serves to prevent the escape of the mosquito 
when it emerges. When emergence has taken place the 
mosquito is transferred to a clean tube by holding the 
latter with its mouth to that of the former tube, after 
removing the plug. The plug is then pushed into the 
mouth of the tube containing the mosquito and a few 
drops of chloroform poured upon it ; the mosquito is then 
mounted in the usual way and a small label attached to the 
pin corresponding to the number of the larval skin from 
which this mosquito resulted. The mosquitoes and the 
skins can be sent in their respective tubes by post. The 
small tubes containing liquid should be filled up to the 
cork, and if possible sealed with wax by dipping the top of 
each tube into melted wax. 
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APPENDIX II 

HOW TO MOUNT AND PRESERVE MOSQUITOES 

APPARATUS REQUIRED: 

1. Specimen tubes with corks. 
2. Fine double-pointed nickel pins, No.3. 
3. Cork sheets. 
4. Cardboard. 
5. Forceps with grooved teeth at the tip. 

First prepare your specimen tubes as follows: 
Paste white paper on to a cork sheet and ~ut it into 

small strips just broad ·enough to go inside the specimen 
tubes. Attach a strip to the cork of the specimen tube by 
passing an ordinary pin on either side from the strip to the 
cork. The cork strip when thus fixed to the cork of the 
tube should not touch the bottom of the tube bnt just clear 
it. Make a small triangular slit on one side of the cork ·of 
the specimen tube so that a small groove exists between 
the cork and the glass, and into this groove fix a pledget 
of cotton wool. The tube is now ready for receiving the 
specimen. Place the mosquito upon its back on the card­
board. Hold the pin about the middle with the forceps 
and push one end steadily through the thorax so that it 
just emerges from the centre of the dorsum of the thorax. 
The mosquito is now transfixed to one end of the pin; lift 
the pin and transfix the other end to the cork strip of the 
prepared specimen tube. In this way about ten mosquitoes 
can be mounted and preserved in each tube. Put a few 
drops of pure carbolic acid on the cotton wool plug. Put 
carbolic acid on the plug once a month and this will prevent 
the specimens getting mouldy. · 
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APPENDIX III 

HOW TO HATCH OUT MOSQUITOES 
FROM LARV.IE 

89 

PLACE the larvre in a white enamelled basin containing . 
some of the water in which they were found. Keep them 
there till they become pupre, when they should be removed 
from the basin to wide-mouthed glass bottles filled three­
fourths with water and over the neck of which a piece of 
mosquito-netting is tied. 

The mosquito-netting retains the emerging adults. 
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APPENDIX IV 

HOW TO MAKE A CLEAR AND PERMANENT 
PREPARATION OF LARV.'E 

METHOD I: 
Put the larva in a test-tube and pour a few drops of 

caustic potash or soda (2 to 5 per cent.) solution in water. 
Boil for a few minutes; when clear, transfer the whole 

into a watch glass, pour off potash solution, wash in 
distilled water two or three times. Then transfer the larva 
to 50 per cent. alcohol, keep for five minutes, then transfer 
it to 70 per cent. alcohol. Keep there for 5 or 10 minutes, 
then transfer to absolute alCohol, and keep for 15 to 
30 minutes. During all these processes never allow 
specimen to get dry. It is better to change the absolute 
alcohol two or three times. 

From absolute alcohol place it in a drop or two of 
clove oil till it is sufficiently clear (about 5 to 10 minutes) ; 
when clear, remove with a pin or brush to a slide and put a 
drop of Canada balsam over it and with needles manipulate 
the position in which you want the larva; then cover with 
a cover slip. 

METHOD !I: 
Put the larva in a watch glass containing 10 per cent. 

formalin. When dead, transfer it to another watch glass 
containing alsolute alcohol so as to dehydrate it; then 
transfer it to clove oil or oil of wintergreen and· when 
clear mount in balsam. Two strips of cardboard placed 
under the cover glass will support it. 
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APPENDIX VI 

QUESTIONNAIRE CARD 

Bungalow No. 

Occupant's l Name 

'Are You T1·oubled by iJ1osquilots? ' 

On presentation of this card please state .. 

'Yes' or' No' and sign your name 

Date I Yes I No I Signature 

I 

I 
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APPENDIX VII 

TABLE FOR IDENTIFYING THE FEMALES OF 
THE ANOPHELINES OF INDIA 

N.B.-Aiways make certain that the specimen examined is a female 
A110Pketine. Special attention is drawn to the Notes at the 
end of the table. 

J. WINGS UNSPOTTED 

A. DISTINCT WHITE KNEE SPOTS AT DISTAL ENDS OF 
HIND FEMORA (NOTE 7). 

A. plumbeua var. barianenaia 

B. No DEFINITE KNEE SPOTS. 

1. Head scales very narrow, linear. Palps very thin. 
Anterior forked cell nearly double posterior 
(Note 7). 

A. aitkenii 

2. Head scales expanded as in ordinary Anopheles. 
Palps "not very thin. Anterior forked cell re­
latively shorter (Note 7). 

A. culiciformia 
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II. WINGS SPOTTED 

A. TIPS OF HIND LEGS WHITE. 
(If not white, seep. 96.) 

1. Femora and Tibiae not Speckled (Note 1). 
(If speckled, see p. 95.) 

a. At least the two terminal tarsal segments of the 
hind legs completely white (Notes 2 and 7). 

(i) 

I 
Dorsum of abdomen heavily clothed with pale 

scales, projecting at the sides to form tufts on all 
segments. A. pulcherrimus 

(ii) Dorsum of abdomen not 
scale tufts. 

so clothed. No lateral 

Fifth vei11. of u1ing pale in ll1e greater f;art of 
its extent (Note 7). 

Ventral aspect of most of the abdominal seg­
ments with scattered pale scales. Distal end 
of first hind tarsal segment never picked out 
with white (Note 7). A. pallidua 

Ventral aspect of abdon;:ainal segments not so. 
Distal end of first bind tarsal segment ,·ari­
able, usually picked out with white (Note 7). 

A. philippinenais 

Fifth vein of wing nwstly dm·k. Distal e11d of 
first hind tarsal segment cotzspicuously 
picked out with wMte (Note 7). 

A. fuliginoaus 

b. Only the terminal hind tarsal segment completely 
white (Notes 2 and 3). Four white bands on 
each palp, including apical band (Note 7). 

A. karwari 
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2. Femora and Tibiae Speckled (Note 1). 
(If not speckled, see p. 94.) 

a. Two or three terminal tarsal segments of hind legs 
comp!ctely white (Notes 2 and 7). 
(i) Each palp with h~o broad pale distal bands, and 

one narrow proxJmal one (Note 7). 

Three termi11al /lind tarsal se(ments com­
pletely white (Notes 2 and 7). Palps promi­
lletltly spechled (Note 4). 

A. maculipalpia var. indienaia 

Two terminal lzitzd tarsal segmetzts only 
completely wllile (Noles 2 and 7). Broad while 
band above this. Palps 11ot spechled (Note 4). 

A. theobaldi 

(ii) Each palp with one broad pale apical band, and 
two narrow more proximal ones (Note 7). 

A. jameaii 

b. Less than two terminal tarsal segments of hind 
legs comp/etely white (Notes 2 and 7). 
(i) Each palp with four well-marked pale bands, in­

cluding apical band (Notes 5 and 7). 

(ii) 

Tlzree dark spots otzlp 011 sixtll longitudinal 
vein. of witt!(. Conspicuous black scczle iufls Oil 

ventral surface of all abdominal segments. 
Half of termitzal /lind tarsal segment only 
while (Note 7). A. kocbi 

Five or six dark sPots 011 sixth longitudinal 
vei11 of willg. Only extreme tiP of terminal 
hind tarsal segment w/Jite (Note 7). 

Tibio·tarsal joint of hind leg broadly and 
conspicuously banded with white. 

A. leucoaphyrus 

Tibio-tarsal jcint of hind leg without such 
broad band. A. teaaelatua 

Each palp with three pale bands, including apical 
band (Notes 5 and 7). · 
Darstml of tMst of the abdominal segmetsls 
tllickly clothed witlt scales. A. wiUmori 

Scales, if present, restricted to the last few 
abdomi11al segtitetliS only. A. maculatua 
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B. TIPS OF HIND LEGS NOT WHITE. 

1. Femora and Tibiae not Speckled (Note 1 ). 
(If speckled, see p. 98.) 

a. Less than four dark areas on costa i1zvolvi1zg 

I both the costa oud the first longitudinal t•ein 
of wi11g (Note 7). 

i) Inner ha1f of ccsta without any distinct pale inter· 
ruption (Note 7). 

Btoad while ba11d o1: femur of hind leg. 

I 
With prominent scale tuft associated with the 
band. A. annandalei 

Without such a tuft. A. lindeaaii 

No broad white batzd otz fetnter of hind leg. 

Palps with some pale bands. 
A. hyrcanua var. nigerrimu• 

Palps with no pale band. 

U'itk promi11ent scale tuft otl vetJtral surface 
of sevetzth abdominal segment. 

A. barbiroatria 

With 110 suck scale tuft. A. umbroaus 

(ii) Inner half of costa with pale interruption (Note 7). 
A. gigas 

b. At least four dm·k artas on costa iuvolvinf{ both 
the costa and the first longitudinal vein of 
win!{ (Note 7). 

(i) Front tan;al joints with broad pale bands (Note 7). 
(If without, seep. 97 .) 

Palps with dark pre-apical area equal to, or 
nearlv equal to pale apical band (Note 7). 

· A. aubpictus (rossii) 
Palps with dark pre-apical area half, or less than· 

half the length of the pale apical band (Note 7). 
A. vagus 
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(ii) Front tarsal joints withont"broad pale bands. 
· · (If with, see p. 96.) 

Til>• of palps black. 
Dorsum of thorax with hairs or narrow false scales. 

Sixth wing vein with \'ery indefinite markings 
(Note 7). A. turkhudi 

Dorsum of thorax with obvi~us true scales. Sixth 
wing vein with very definite marking (three dark 
spots) (Note 7). A. multicolor 

Tips of palps not black. 
Third longitudinal wing vein dark (Note 7). 

No pale sPots OtJ win'g veins other t11atz those 011 

&osla (Note 7). A. rhodeaienaia 

Pale spots Present on oll1er z,eins. 
A. culicifaciea 

Thinl lougitndinal wing vein light (Note 7). 
E<1ch pnlp with two al>IW.<t equal broad pale distal 

batJds and a narrow proximal otze (Note 7). 

Proboscis .pale in apical half. Sixth wing vein 
with three dark spots (Note 7). A aconitua 

Proboscis not so. Sixth "'ing vein with two 
dark spots (Note 7). A mioimua 

Palps 110/ so. 

Inner quarter of costa without p~le interruption 
(Note 7). Scales present only on the extreme 
front of dorsum of thorax. A. Jiatonii 

Inner qnarter of costa with pale interruption 
(Note 7 ). Scales present o\'er most of 
dorsum of thorax. 
Longest pale area oil costa less than hat! 

tile lmglh of lo11gesl dark area (Nolf 7). 
Tarsi of hi11d le!JS usually narrowly but 
dislitzctly bat1ded with white. 

A jeyporienaia 

Lo11gest paz,. area 011 costa very little shor­
ter lha11 longest dark area (Note 7). 
Tarsi of hind legs 1101 ba11ded 1/ms. 

A. auperpictua 
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2. Femora and Tibiae Speckled (Note 1). 

(If not speckled, see p. 96.). 

a. Each palp with four well-marked pale bands, 
including apical band (Notes.S and 7). 

(i) Tibio·tarsal joint of hind leg broadly and conspicu-
ously banded with white. A. leucoaphyrus 

(ii) Tibio·tarsal joint of hind leg without such broad 
band. A. teaaelatua 

b. Each palp with three well-marked pale bands, 
including apical band (Notes 5 and 7). 

(i) Each palp with two broad distal and one narrow 
proximal band (Note 7 ). Palps speckled (Note 4). 

A. atephenai 

(H) Each palp with one broad apical and two narrow 
more proximal bands (Note 7). Palps not 

·speckled (Note 4). A. ludlowii 
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NOTES TO PRECEDING TABLE 

Note 1. A faint mottling is not considerecl as sfJecklinf!. Seen under 
the microscope the spots constituting speckling are always 
clearly defined areas of pale scaling. 

Note 2. Tarsal segments completely white are counted from the tip 
of the leg, sloppi11g alllze Iirsl dark ba11d. 

Note 3. In this case there are usually white areas forming bands 
higher up the tarsus. 

Note 4. Specklitlg on the patps refers to white spots on their dorsal 
surface, usually between the middle and proximal pale 
bands. 

Note 5. Beware of speckling imitating a fourth band. 

Note 6. Species entered in more than one place in the table may 
show sometimes one appearance and sometimes another, 
or an appearance which mav be overlooked. In either 
case the table will work out Correctly. 

JVote 7. The first tarsal segment is that nearest to the tibia. 
Terminal segments are tho~e at the tip of the leg. 
Hind tarsal segments etc., are those of hind legs. 
Front tarsal segments, etc., are tho.c:e of front legs. 
By apical band is meant one involving the e:'l!:lreme tip. 
Distal means situated furthest from the body. 
Proximal means situated nearer to the body. 
The costa is the anterior border of the wing. 
The first longitudinal vein runs parallel with the costa. 
The secoud longitudinal veits lies behind the first, and 

divides into two branches. 
The third longitudiual vein lies behind the second, and is 

t1nbrancbed. 
The fourth longitudinal vein lies behind the third, and 

divides into two branches. 
The fifth longitudinal ve:·, lies behind the fourth, and 

divides into two branches. 
The sixth lotzgitudinal veitr. lies behind the fifth, and is 

unbranched. 
The anterior forRed cell is the part of the wing lying 

between the branches of the second longitudinal vein. 
The posterior forked cell is the part of the wing- lying 

between the branches of the fourth longitudinal vein. 

Central Malaria Bureau, India. 1928. 
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I, 2 :parasites of, 3 ; life· history 
of parasites of, 4, Set seq.; para­
sites, periodicity of, 6; species 
of Ano/Jiletini that transmit, 
51 et seq.; splenic index, 82; 
survey, 38. 

Malignant tertian, 5, 6. 
Maxi1lary pal pi of mosquito, 27. 
Alegalor/u11i, 10. 
miNiums, A., 54, 97. 
Mosquito, abdomen of, 29 ; aesti­

vation of, 50; antennre of, 26; 
capture of, 61; clypeus of, J9, 
26; definition of, 9 ; dispersal 

·of, 50; flight of, 46; food of, 
41 ; habits of, 38 el seq. ; hiber· 
nation of, 50 ; ' household • and 

M (ctmtinutd) 

'country',40,41;Iabium of, 27; 
leg of, 29 ; length of life of, 50 ; 
life history of, 9; maxillary pal pi 
of, 27 ; metamorphosis, 12 ; 
mouth-partsof, 26; proboscis of, 
5, 26, 27, 30 ; scutellum of, 27 ; 
to hatch out, 89; to mount 
and preserve, 88 ; wing of, 27. 

mullicolor, A., 97. 

N 
nigerrimus, A., 96. 
Nympha of At~ophelini, 23, 24 ; 

Ctlle:r, 23, 24; SteKomyia, 23, 
25. 

0 
Order, 9. 
Ovum, vide Egg. 

p 
pallidus, A., 54, 94. 
Parasites of Malaria, 3. 
Periodicity of Malarial Parasites, 

6. 
phi/ifJI>itietlsis, A., 94. 
Plasmodium, 3, 5. 
plumbeus, A., 54, 93. 
Pro~is of Mosquito, 5, 26, 27, 

30. 
Protozoon, 4. 
pulcherrimus, A., 55, 94. 

Q 
Quartan. 3. 5, 6, 7. 
Quinine, 61. 

R 
Red Cell, 6. 
rkodesiensis, A., 55, 97. 

s 
Sabethi11i, 10. 
Scales, 29, 33. 
Scutellum of Mosquito, 27. 
Species, 11. 
Spleen in Malaria, 81. 
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Spores, 5, 6. 
Stegomy:·a, 11, 33, '34, 43; egg 

of, 13 ; larva of, 15, 16, 19, 20 ; 
nynoph of,23,25. 

ste(Jkettsi, A., 46, 55, 98. 
Sub·families, 10. 
Sti.bpictus, A., 46, 48, 55, 96. 
su(Jerpictus, A., 55, 97. 
Syphon oflarvce, 15, 16 i of pupre, 

24. 

T 
Table of Indian Atlo/Jheti1li, SI, 

93. 
tesselatus, A., 55', 95. · 
lkeobaldi, A., 56, 95. 

Tribes, 10. 
turklmdi, A., 13, 56, 97. 

u· 
1t1Jl/JYOSUS, A., 96. 

v 
vagus, A., 5~, 96. 

w 
w~lmori, A., 56, 95. 
Wing of Mosquito, 27 .. 

y 
Yellow Fever. 8. 


