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.J h P”,AKS E,XPERIESCE OF THE HABITS 

‘. ;: c 
OF AXOPHELES IX ELLICHPUR 

-, 
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DUXIXG THE TEL&-(continuti.) 

.-: Anok hela Stephmui. . 

‘- 2%~ wing m&a &owe sin black-scaled arrtas ; the 
j,ase of the c&a has blrcl- scales, while the apex hau 
p-bite scales. The first longitudinal vein tihowe four 

. .blzc;cX-scaled areas ~mttjj~nding to the four outer black- 
:-&&A areas on the costa, bnt the third black-scaled area 

1 from the apex is divided into two by a narrow ahite- 
--_ 1 scaled interruption and is shorter than the correspond- . 
. - iug cc&al mark. 

_.-..- l’ho second longitudinal has a siugle black-scaled 
w-.. ’ ._‘+- area on the main stemaud one on each ; of its branches ..,. * .v r._ the pint of bifarcation i3 white scaled. 

_ ‘F i_*’ The third longitadinal shows two maI1 black-scaled 
dub one near its origin and the other near its tern&a- 1 
tioa ? 

I 
The fourth longitudin~ shows tw, darkmaled areas 

I m the main trnnk, two tin the anterior branch aud olre 
on the posterior branch 

The fifth longitudinal has a single dark-scaled spot 
on the trunk, three ou the auterior branch, and one on 
the posterior.. 

The sixth Xo@tndinal bae sometimes three, but 
sometimes only tao‘darkamled spots. 

The coatal fringe is iuterruyted by light scales at the 
outer extremity of all the longitudinal veins. 

Theproborcio is brown scaled, but has a yellowish 
colonr at its tip. 

T/be tflZi4.- There is a brosd white band at the apex 
of each Api which L separated by a small dart-sc;rled 
bind f&m a second almost eqna!-Gzed white band. 
There isa third proo;ineut smaller white band at ths 
point between the arr-oud aud third segments of each 

pJp, and in at:dition there are two iudistiuct mhite- 
scaled spots on thedorsal aspect of the third segment 
of each-palp. 

TILC cJ,itenna have dut se,aments anrroanded by long 
silvery hairs, 

The heud is covered with white scales snd has two 
promineiit white frontal tnfta 

TILC z+e is conmzd aith brown scales. 
The dorsnru of the iAora~ is covered with whiter~Ae0 

aud showa au indistinct median and two lateral darker 
hnghxdinal lines. 

The middle lep have corresponding white pointr 
to the for&g+ but in addition there is a very cbar- 
acteriJtic white spot on the posterior aspect of each 
femur near its apes There io no apical white spout 
to the three last segments of the tarsus. This fact is 
not correctly represented in the plsta The bind lega 
have white apical bands on the femota, txlbiae, hat and 
second tarsal segments The last three tarsal regment.a 
are entirely white. The poeterior tan& segmenb am 
longer than the tibia in the hipd lega. Tbi~ b not 
ahown in the figarr 

Asophulsr TurtAudi. 

‘he Ltaral aspecta of tbe thorax are dark. 
The hdferer have b&k knobs and white sterna 
5%~ abJonren is of a dark colonr and coverti with 

numerous yellowish white Lairs and scales. 
5% Iqs.--The femora alld tibis of all the legs are 

3pccklcd with white and bLck shales. The distal ertre- 
uti:ia of the femom and tibiae are covered w~tb 
geIlo&b white scale3 

TLC distal en& of the tarsal segments of the middle 
arut hind lega have yellowish white-scaled bauds_eF.cept 
those of the tern&A aeL_ents. In the anterior leg-a 
the second aud third tarsal aegments have dist.al yellowlab 
-shi:o bds, and the fir& tar& segment hae two 
cdClitiouat gdoa white ban&~- The fourth and fifth 
Ge~muk~ are wholly covarod with brown SC&IL , 

The- taing hrs six ahite9caled portion, on the cos&, 
one of these is situated at the apex of the wing. 

Th* first longitudinal has white-areas corvnding 
6th the outer five white areas-on the ok There ir, 
hose\-ef,_in addition a smJ1 whxt+ scaled mtwruption at 
the posltlon of the tnaaverPe ve= 

The second longitudinal has five white-scaled areaa; 
the two at the positicu bf the tz%nsverse veins, one at 
the bifurcation of the vein and two on ita anterior 
branch 

The third longitudinal has tko wbite-eclled portions, 
one at the position of tire tra~sperse vein, and the other 
immediately below the white iv~li OP thr ~SUZUGOU d 

the oeoond -loxqgitudM V&L. . . 

Anophda JamcaY. _ 
2%~ zcinq shows five white scaled areas on the coa~tr ; 

one of these is situated at the apes of the vring 
The firat longitudin4 vein has six ahite-sczled areas. 

The outer two correspond to the outer two of the coata. 
The next t-ro are small and situated behind the third 
bIac?+cxled crea counting from the apes of tha wing. 

The fifth white scaled portion corresponds to the 
fourth on the costa. The sixth light-ecaled portion i8 
situated behind the fifth on the Costa, but is conside&ly 
longtir than that costal white spot. 

The second longitudinal shows a very few white 
sdes at its bifurcation and a few white scales on im 
posterior br;lnch. It is otherwise entirely black scaled. 

The third longitudinal ehowe two minute abits- 
scaled portions, one near its origin and another at iti 
termination. 

Very freqosntly there is 8 larger light-scaled portion 
in the middle of this vein. 

The fourth longitndiual is white scaled at its bifa+ 
cation. and has in addition a white--Ied portion on 
each of its branches, 

The fifth lougitudinql has two white-scaled areas on 
the mhin tmok, two wbite-ecaled portions on ito 
anterior branch, and only one on its posterior branch 

I he sixth longitudinal has three white-,scaIed par- 
tiona 

The terrnioationa of al1 the longitudinal veins are 
white scaled, aud at the= points the costal fringe is 
interrupted by white scaleJ, 

TIe~ro&cit is bla:k scaled with a white tip. 
7Xe FZt;i bare white tips, and there are white-scaled 

riF,--s at the joint between the fourth and third, and 
third and second segments of each palp. ‘The dark 
W&UI on the second segtueat are of large eke. 

Zte cznien~Jz have dark segments with silvery b&m. 
TItc Aed is covered with white scaleq and there ia I, 

prominent frontal tuft. 
7X.e TWZJX is covered with dark acal= 
2%~ thmu is covered with white scales. A median 

and two lateral darker longitudinal Iinea can be 
indistiuc tly made out. The lateral aspects of the 
thorax are dark -+ 

TIce a b&men is of a dark colour, and in covered with 
numerous light yellowi& white baira 

2% I~CJS -The forelegs have apical white spots to the 
femora, tibia, and all the tarsal segments except the - 
la& two. 
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-‘T- focrth longitc3ind is mhitz c=aled 2t it2 bx_=e 2nd - 1s _ 
b _ c, - I L.-a 1x1 td~lition a dite scxled prtijo at its biiurcation , 
2.~3 zt thi: psiiort of the tranzverz3 veins. 

Z.e trriok of the fifth loz~tudlnal k nhito 8caled i 
erce:~t for a sing!@ smrt‘ti drr’;: sczled p&ion. At iti ’ 
biicrcatian, it is dark scaled, 2nd esch of it8 brauchea 1 
am drt.rk EC&d excCQt for one pr&te-scaled portion in 
tzich branch. 

1 

The 8ix:h longitudinal has 2 single white-sclled ar8b’)’ 
The ring fringe is iuterrnpted by white sc&s at the 

* dis+& extremity of all the veins except the sixth. 
Ti.eyrotsrcir is covered with dart scales, but is Fellow 

zt its tip. 
Tl,c pZ’i.-The tirs of the palpi areblack scaled. There 

2re, ho=erer, three white zzcaled circlej on each palp. One 
ckx! c is zituz.tel in the middle of the tcrrninrl segment, 
wki!e the other two are situated at the apex of the 
sewnd and third segments of each plp.*~ 

2’14 arrtczncz hate dark sepents which are BIUC 
rcxxlded by light and dark haira. m 

T/u i~ecrb h;;s a not very prominent white frontal tuft. 

Tkz :LSO~CTZ is covered with white scaleaon a dark 
_ bz.cik30uud, 2nd the sc2le8 are 80 arranged 2s to ahov 

2 median 2nd two rather less distinct lateral darker 
lon5tndinzl msrkings. The lateral ;wpect of the 
thorsr are covered with brown scale3 often tipped with 
thi- 

T/M abc%n;en ha8 a dark olive green colour and is 
corered with man_r light yellow hairs. 

T/u ZeJr are d2rk scaled thruughout except for a few 
yellowish white scalej at the distal extremities of all 
the femora ard tibire. 

The deslri;ltire diagram &own in the plate will 
en2ble all to follow the description of the mosquitos. 
I( @are ende3vonrcd to use as eimpl8 and untechnical 
lsngnage 2s p.Gble_ I have avoided any d-cription 
of the exact position of the transverse veins as well as 
the tie 2nd shape of certain wing cells which are 
considered by s>rne to be of jmportznce. The study of 
then de+kls ia d&olt, and from an ex2min2tion of 
a large number of specimens of all Epecies of anopheles 
I am inclined to b&eve that the importance of theae 
points h28 beeu much exaggerated. For the same reasons 
little notice h38 been taken of the sub-cost21 or anxilliary 
vein, The dimen8iom of the various parts have not 
been given, in th2t the size of different yecimers of the 
-me specie8 of 2nophelea diZexa to a considerable 
+ZXPE3_,', 

1Vi.h reprd :to the direrential diagnosis of these 
anop~!es mtiqui!w it may be 82id that anopheles 
Bwu and anopheles Stephensi might be mistaken for 
one sno’.her, but L g’L;nce at the paIpi will show that 
the tao terminal xshite bands in the former are quite 
unequal, while thw ban& in the latter are almost 
equal. Further, 2n examination of the femora and 

. tibke will show that in &ii they are of a brown 
&our throughout, while they are speckled in Stephen& 
Anophela Listoni somewhat distantly resembles Bosii 
2nd Stephensi, but it is Altogether a d;rrker mosquito 
aud carp be readily differentiated by it8 entirely black 
kg.- 

Colonel GiIea saya it resembk anophelea Fun& 
of Africa, but difX~8 from that mosquito in the wing 
patX.rR 

a TheoboMi and A. Jax&ii tight be &t&n 
for one another in that in both the termination8 of the 
hind I* are white, bat their wing8 ue very drfferent. 

T%e&ldi has a much Xighter wing than Jamasii and 
furtlrer in the former the femora and tibiae are much 
speckled, but are almost entirely black in the latter 
except for 8pical atite bands. A. Calicifacies ti at 
ouce rec~guised by its culex-like attitude. 

It is of the seven anopheles found in Ellichpur the 
smallest. A. TorkLu& is rt once disGug&hed from all 
tho otien by having the tip8 of the @pi black. It is, 
toq the large& of all these aaopheler 

It is of. some impxt3nce to know Bonething of the - - - 
habits of adalt anophelea. All are 2ware th;it they - 
are nocturnal in their habits. They fly about at night 
and rezt during the day. They dread the light ever 
more than Culex mosquito8 do. They are seldom seec 
anlevs sought for in some dark comer. They even fear 
artificial light, and seldom even-come near a lighted 
lamp. Ou only one occasion have I ever seen 2n ano- 
pheles light upon any article near a kmp. ThLI 
particular anopheles was an onopheles Theoboldi. 
To catch them It is nectary to know their haunts 
by day. They love all d&k corner8 and prefer 
certain materials to rest upon, riz, darkcoloured flannel, 
cotton, or doth,~~odwork, fara, afrins, &z They ua 
easily found, for e_sampIe, in wad-robes w&ich hara beta 
partly left open during the night 2nd which are filled 
witb c!othea They are often found beneath a tPble or 
deak in a corner of a room or behind a dark curkin. 
A‘ cloth acreen placed iu a dark part of a room is an 
excellent trap for 2nopheles. Anopl~tI~ seem to entet 
and le2re a house daily, Every day for sometimes I 
caught all the anopheles I could find in my bon- but 
despite the fact that from 9 to 40 were t2ken drily from 
all the likely place8 where they might be found,yet each 
day more could be caught in the very place8 ha.2 were 
apparently cleared the day before. ’ _ _ 

-There was a very evident seasonal prevalence in tbo ,c, ~ 
number of mosauitoe found in my house. Anopheleq, ; : 

, ,,-; . ) 

were most abundant shortly after the rains in the 
. ’ 

months of September, October and November. After 
these months they became gradually scarcer, but were 
still numerous even in the hot weather months of April 
and Xay. 

The number of female8 taken during the months from 
September to February was in excess of the number of 
males taken. but later, especially in April and Mar, 
many more males were captured than femalea 

The different species of anopheloa found varied 8orne 
what aith the season, Ro88ii were more abundant 
during the rains, while Culicifaciea were moat common 
during the ho& weather. 
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Already mention has been made of thp -fact that 
anophelea females never laid eggs in caphvlty during 
the mouths of April and May although other circorp 
stances than s-on were! favourable .to their doing so. 

J’i’et weather seemed to prevent mosqaitos from 
moving about. It was very hard to find any anophelea 
in the house during wet weather. When the wind 
blew from breading places to a houee where anophela 
were found, the number8 of auophelea frequenting tha 
hou8a were greater during the prevalence of that wind. 

All the ape&s above dscribed exce$ A. Turkbndi, 
A. Jam&i and & Stephenai were reared from Iana 
obtained from a river which flowed near the house in 
which they were cap&. 

All the varieties were taken in one house during the 
months of hfarch and April. 

I regret that pressure of my ordinary daties during 
the famine Bezaon prevented me from making &see- 
tiono of the mosquito8 captured with a view TV 
ascertaining how far each specie0 wan capable of com- 
municating under natural circumstances thr mllrh’rl 
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&UGLUSI&?S TO BP-DBAWK 

ITbat- conclusions then can be derived from 
this stady of the habits of anopheles in 
Ellichpnr ? _ _ _ _ 

It S very possiLIe that the cantonment of 

Ellicbpur could be, almost completely rid of 
blalarial Fevers in a year or so if precautions 
were taken to rid the place of anopbeles mo+ ,l__; 
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uitos.. In a previous -pyer in this Journ.al 
Indian il.kdical onze#s, VOI. xxxvr, Na $ _- 
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April I!%l) 3 detailed account was given of tht 
plzces i1r w!lich auopheles larvaz? were to be 
found from the mouth of June t0 December iu 
the Ellichpur Cantonment.. 

ILL the present paper it has been shemn that 
the breeding places of anupheles during the 
hot weather become non-existent. That the 
adults, however, remain alive in cousidexable 
numbers throughout the hot weather_ That at 
the close of the rains, anopheles spread over the 
country much ‘2s a cholera epidemic does, one 
piece of water becoming infected after another 
till nzny LreetIi:,g p?aces cTn ‘be t;r;n*f 311 over 

the land. Later, these infected Waters gradu- 
ally disappear as the (1:~ ~011 progresqs, and 
the breeding places of anopheles become more 
and more co&aed to the river pools 

It would be possib!e, as pointed out ill the 
paper before referred to, to completely remove 
many of the breeding plz~~ by simple dminage 
measures. The few breeding places which could 
not be so drained cout4 rrell be treated with 
pa&Line. A smail permanent staff could easily 
be trained and employed to sweep out such 
ponds as were small enough to be so treated, 
while the larger pond5 which contained Ian-a? 
could be painted with crude paraGue or tar oil 
once- a week. Altogether Ellichpur seems a 
most farourable cantonment far the prevention 
of malaria by a raid on mosquitos, but it would 
i’olly to rely wI1011y on this one method of com- 
bat*L.lg the disease. 

xs we have shown, no les than fifty per cent. 
of the total admissions to the Jail Hospital and 
foi-ty-onepercent. to theXiIitary Hospitals during 

axle pear were for mniaria. These coIIections of 
mala>ial patieuts form a suitable infecting ground 
for tl;e many anopheles mosquito53 that can be 
founri i:l these buildins Xaving become once 
infected, they are free and can fly about infecting 
other patients and convicts. It would therefore 
be a wise precaution to make the Jail Eiospital 
and \Kards as well as the Military ‘2lospit& 
mosquito-proof. Such an arrangement applied 
to the jail would be particularly useful, for the 
convicts are locked up in barracks before sunset, 
are :lot let out again;ill sunrise. If mal3ria 
could be prevented TV this way, the sickness 
of the jail would be reduced by 50 per cent, <.a, 
if 311 the malarial cases in tire jail hospital were 
infected in the jail, and rrere not simply ~relupses 
from previous infection obtained outside the 
jail. 

IIn concluding this raper, I have to thank 
C&nel Giles, I.M.s., for identifying and naming 
some of the mcrsqaitos I have described, and 
Dr_ Turkhud for his great- pains in prodncing the 
Ibeautiful and exact drawins of the mosquito% 
The plates are reproduced from photographs of 
his p3intinF 

Since completing the manuscript of this 
article 8 paper has appeared it, the B-i&h 
Blsdicul Joumd for S+mler. !4th, page 668, 
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the influence of colonr upon. asophelti by 
George XuttalL It mill be of interest, I think; 
to record my experience in this connection in 
EIlichpnr. Already a reference has been made 
to the f‘act that dark objects and dark cornem 
attract anopheles. Except for white and very 
light colours all others seem to be suitable for 
anopheles. 

Xuttall says- “ in any me the number of 
insects congregating in dwellings might very 
me11 be laened by the choice of colonrs of 8 
suitable character applied to the malla” Judging 
from the lPle4ts of his expeAment23, rellom 
should be the chosen colour. Xow my house in 
Ellichpur was a notably yellow house; it had 
been nicknamed the u Pila Ghnr,” yet anopheles 
were more numerous in it than in SLD~ cJtber 
house in the station. Yet further my best traps 
were yellow articles, viz., a large yellow cloth 
screen and a pair of yellow Indian curtains. The 
walls of the rooms were covered - with yellow 
wash. It would therefore appear that for Indian 
anopheles at lea5t yellow has qzot a repellant 
power. I have ‘already pointed out that rather 
t ban a choice for certain colours, anopbeles choose 
certain materials iu preference to others to rest 
upon. Thus, anopheles are rarely taken on 
linen or silk articles, while thei like-to rest on 
woollen materials and upon furs or skina 
Possibly the character of the cloth which was 
used in Nuttall’s experiments varied. 

I will be obliged to any who may be interested 
in this subject if they would send to me speci- 
mens of Anopheles Jlosquibs for identification.. 

Please address communications to . c 

I*’ CAPT~IH LISTON, LBUL, 

Research Laboratory, 
_ 

Parel, Bombay. 
I 

OS THE ACTIOS OF SSAXE VEXOM ON - 
THE COAGITLABIIJ~ OF THE BLOOD.* 

BY GEOSGE LIMB, XB. (Guson 
- I.%&-. 

(From the Pi2uxzrch ~~mkny, &day.) 

THE physiological z of the venom of ‘tire 
various species of poisonous snakes is a subject 
which Bias received considerable attentiorr from 
digerent observers. Experiments on the I;ro~ 
lems which this subject presents have, however, 
been for the most part conducted by men out 
side of India, for with the exception of the 
researches of Fayrer, Wall, and Cunningham,. 
India has added nothing to our kr~owkdge of 
the action af the poisons of the ~-arions snakes 
md of tie difftreuccs which exist between 
;hem. 


