
ZXstr&ution . 

This spccics is mainly found in foothills and/or 
nxrow river valleys in association xvith jungle. 
It is so far xcordcc! from .%kyab (Mayu Range), 
Kyaukpp (Sgalapvi creek), Nyirkyina. >I&aik 
(Kabtiw and Kale v;ill~ys), Katha <!\r’untho and 
Ind.t\v townships), Shwcbo, 3Iand&y (Mogok, 
Thabcikkyin, SI;&ya and AIaymyo foothills), 
Kynuksc (1Iyittha township adjoinIng Shim States 
border), JIciktila (‘i’%x&li;llnw foothills), Yamcthin, 
‘I’aunggyi (Killa\v, I’ind~ya and Syaungshwe town- 
ships), Kpukmc, 1Iawchi Mines, and Pa-;m districts 
(Fig. I>. 

Biotwntics 

Breedirtg places 

‘i%is spc’cics id csscntial!y ;f stqpant-water breeder, 
and found m;;il:iy in po1)1%, sw;lmp, hoof-prints. 
road-siJc drains;. cart-tracks 2nd urrcu!tivrrtcd rice- 
fields. It is also occasion~~lly fountI in irrigation 
channels and snndv-beds of streams. It was often 
found in associ.rt& with Culi&cs. It prefers to lay 
eggs in w&x fully ~xpsdcd to sunlight. I_ 
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Khin-Maung-Kyi. TIIe dnopl~t4hc moquiloes of Rurvm. 2. Subgenus Myzomgia 
B!mchard Groups Ncomyzomyia and Pscutlorn~on~~ ia C!ruisto~l:ers. Union of Burma 
J. Lift Sci. (197X) 4, 2()j-_30j. The distribuiion, iknomics, relation to malaria, and 
sbsccptibilitv to inxcticidcs of the sis anopllcline spc’cic‘s and varieties under the groups 
hTpuvyxm$~~ and I’.~rullott~~sorr~~~~~ of the ~htynu~ :I I~zorr~+z so fx recorded in Burma, 
arc prc5cnted. .-1. 6nlubuce1uis balubowtrsis is found to Ix highly anthropophilic and 
esophilic, and maintaining hypcrcndcmic m;~!;l;ia during t’ne monsoon, whcrwer it is 
pr&rnt in thickly foktcd arc;18 of 13urma. hltiwugh &is spx-ic; IS highly susceptible 
to DDT, it is not c;1sy to control by Ilot~sc~ ~;l?r;~~ing alone, Jut to its natural csoyhilic 
habit. ,-I. szuukuicm, though not a \-cttnr of’ rcgui;lt annu;J importzncc, W:~S proved by 
indirect cpii_lcn~iological cvidcnccs, to lx rc~jx~n~iblc for sharp !ocai outhrcak of malaria 
in Ada11 COStal ilTC3S Of 13urrna. So f;lr t!jis s~xxi~‘s does not ;qy>c;lr to Jcvclop 
complctc rc&zmc~ to 1~11’1’ in Illrrma. ‘1’1~ rcm;Iinder spc’cica of thcxe groups-k 
lessrll~ifus, .-I. Cams, .i. srrhpicfus and .4. Iwclrr 3rc not proved to bc taking part in malaria 
transmission, ik’this counky. . 

. 

. 

This is the second of a scrics of *nancrs on the 
distribution, biohomics, relation to ’ nklaria, and 
susceptibility to insccticidcs of the anophclinc 
mosquitoes of Burma, and d&s \\ith six 3nophclinc 
species and \qrictics, under the groups ~l’eonlysolrt@a 
and Psseudongmutyiu of the subgcnus Myzor~zyrn, 
so far rtxorded in Burma. 

The siu anophclinc spccics and varictics are:- 

A. kochi is a medium-sized mosq:lito, and codi be 
casilv idcntiticd CVL’F’L \vith the nnkrJ cyc, and 
disti;iguislkxl from aif OtfiLYr anophclinu spc’cic’s, 1)) 
the tuft of sc;&5 that .1rc prominent on the under 
surface of the abdomen. 



Seasonid prmaltncc _ I 

alacan (1948) recorded this species at Kabaw ana 
Kale valleys in ~Iasvl,Gk district from August to 
Sovembcr. Fcqtadc (1926) recorded it during 
Mav to October at Hsipaw in Sorthern Shan States. 
At ‘Papun, Maung-Gale (1926) found this species 
during September to October. Tin (lg.+o), at 
Amherst, collected this species during January’ to 
February. At 3Iawchi 1Iincs in Kayah State, James 

. (1941) recorded this spccic*s during October. FOX 
(1949) collcctc~tl thr. ‘s spccics during September to 
December at ~Inndalay-~I3~mvo foothills area. 
At Wuntho in Katha district, ?‘in (1937) recorded 
this species during September to November. 

This spccics was recorded throu:rhout the year in 
Katha, alawlaik, Nandalay and Southern Shan States 
during the present malaria eradication period by the 
author and his staff. The peak season was found to 
be June to October. In other localities, it was 
recorded only during the monsoon season. 11 
general, it might be said that a ,-I. kochi, because of the 
nature of its breeding places, reaches a peak of 
abundance during the rainy season. 

Figure I .- Map of hrma showing the disttlbutlon 
elf _-I. kuclii. 
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_i Figure 2.--i\lap of Burma showin- -, the distribution of 

A. balabacc trsis baiaimcn;sis. 

Feeding preferences 

Blacan (x9.+8), in the Rabaw valley, and Watson 
(19.+-l), at Nyitkyinn, found small numbers entering 
tents at ni$t. It ws stated that in neither case 
cattlcs wcrc present. Fos (I(~.+‘)), in the foothills 
rqion of ~Iandal;~y-~Ia~~~~yo road, found one 
spccimcn in a total of r,x,++ anophclincs entering 
houses at night and 7 in a total of 2,872 ano#clincs 
feeding cattle. 

During the prcscnt malaria eradication period 
only on two occasions tht this spL*cics w,is rccordcd 
biting man. ‘i‘hc first occasion w3s at S\‘;~mp;donc 
vill.i:c* in ‘i’arnu tcNms;)iip \vllc:ro me of a tot.11 of _;4 
-4. koAi spccimcns cohctcd at night by hits, oni! 
t\so wre from h11n1;1n. (unpul?lishctf Dcpruncnt.d 
Rq~ort IN I;lril~-~Iau~,g-I;~i & ll;iung-\\‘inn, 1967 
I+pWt G* I:‘llLorrrolrqicuII j.wwy ut iado Uurma 
Cords r urras). Suhsqwmtly in October x968, 
tflr. wtlior 3rd his staff 3t hnchnung village in Katlia 

district, rccnrdcd one spocirncn by human-bait as 
3gainst 3 tot4 of 47 by cat&-baits. On no other 
occasion was this spc’cic’s, found biting man. 
Thcrcforc, it m$ht be stated that like other jungle 
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anophrline species, A. kodti has a high prvfcrcncc 
for cattle blood. Thcsc results ;w in wrwwnt 
with the results of similar inve&,a:ion %mc bv 
other malaria works in the ncighbouring countrig. 

entirely 8 jungle spccics. IVbcn found on humans, . 
it WJS iwecnt in such small numbers that it could 
not bc r~grdcd as a vector of any ,importancc. 

Wharton (x953), bawd on his studies in feeding 
prefcrcncc of .4no~J.&ws in a rubber estate in Malaya, 
summarized that ~4. koclti prcfcr cattle to any othclr 
animal. Similar results wcrc also furnished by 

* Davidson & Ganapathillai (1956). 1~~a.d on their 
observations on the bionomics of adult ;InopheKncs 
in an inland valley in Malaya. 

r .:. ;: 
An account. of this species has been presented 

in detail by the author in hi; separate s&es of pap.w 
Tb~r~forc, on!y a brief 

.rde here. 6 

I” .” 

A. bal&acetuis bdab:tre&is is a mcmbcr of tbr 
Irucosp!tp-us compl~s which comprised several 
species and sub-specks. JlJxia workers in Burma. 
continued to rcfcr to the ttv.tcospltyrus group of specie; 

1 

!” Bitittg time . 

So information ~‘3s ob~,~iiicJ from previous 
malaria workers in Eurnw, regarding the csact biting 
time of R. korhi. Only during the prcscnt malaria 
eradication period that a cr,nsi~lzrA& nmowt of the 
above information has been accurnuiatcd due to 
routine studies in fised catching stations. . ’ . 

At Dalangyun village of Lewc township in Yame- 
thin district, author and his staff recorded in Scptcm- 
her, x9&3, a total of zz anophclincs b_v cattle-bait 
outdoor during the first quarter of the night-x8oo to 
2100 hours, out of which 7 wrc found to br A kochi. 
During tlw second quxtcr of thc8ni$lt, only two A. 
kocltiwerc obser&l as awinst, 12 other anop!xiincs. 
Ko specimens were collrctcd d\lring ths subsequent 
quarters of the night. .4t I’inwc vill3~c in Iintha 
district, during October ~$3, the author and his staff 
recorded z A. kodti by cattle-bait outJoxs during 
the first quarter of the nigllt. But no spccimcns 
were caught during the sulwqucnt quarters. Sirnil 
biting patterns o f :I. lzorlti were also obscrvcd in 
hlandalay, Toungoo, ,Iloulmcin and Shwebo 
districts. 

Therefore, in gcncral it might bc said that the 
biting time of -4. Kocl~i would IJC from dusk to mid- 
night with intcnsc activity pnrticulnrlqt during the 
first quarter of the ni$t--ISoo hours to 2100 hours. 

lhyfinte reslirg places 

Fos (1949) stated that the adults were seldom 
recorded in Jay wtchcs and invariable only in small 
numbers. Tha+y:w (1927) nt Slyitkyina and James 
(1941) at 3Inwh~ >linw, found small numbers in 
howxs, but thcdnta were not furnished. 

hlaung-GA (I#, & 1 yq) at l’dlwn and Mwiaik, 
did not iinci this spc’cics irl im~~scs hut rccordrd them 
as resting in \.c.@Wtioii ill\d scrub jlin&. ‘l%c 
author and his stat7 did not find .-I. kdi r&in!: 
indoors during d;t!tinrc throughout tlic l~rcwnt 
malaria ~r;idir;lriort pwiod. ‘1’1~1s might lwobabl~ 
br Jut to the ilnlxw of insccticidcs in the obscrv;ltion 
areas, in addition to its natural outdoor rc&ng habits. 

Relation to malaria 

Tbcre are no records of anv dissections on this 
Spccics in IJurnia. It would * seem to bc almost 

Only three mcmbcrs of the #roup have been 
dcfini&ly incriminzt.zd as v<.ct& oi rn&ria in 
South-EM XsiJ. Thcs2 arc :I. b. Zd:rh~7fensis. 

tp, .-I. Ic‘rcOsp$w :>J-lc, anil A. Ielr:.~sp!l_Jw&s 
(Cclchvs form). ‘!‘iw onl,: form which ha< been 
rccordcd with ccrt.linty in 13urmJ (slAmens 
collcctcd by T. ‘I’. 1Ixan 31x1 rt2crre.i to as .A 
tnmsphyus) is baluhccttsis (Colless, 1q50). So far, 
other mcmbcrs of the group have not yet been 
recorded in Bumla. 

. .Distrihtion 

A. b. bntahacensis hss a. limited distribution in 
la. It has gx rccord~d from Akvsb. Nabvlaik 

(Iiab3w sallcj), IL&a, (\I’untl,o &de Indaw), 
MandaLly (M.&~ya township), Thazi-K&v Road, 
hlyingyan (1E;;t I$$l,c~ome, Toungoo- 
Th;u&m~ s , ( (Chaungzonc), 
l’lyitkyina (1 Iuknuri~ .Y;lll~y and L:do Road), 
Ilisp;lw and Maw&i Slincs (Fig. 2). 

Biotwtnits 

Ijrcedin~ places 

‘I’his spccics is cap;~l& of brerdin~ in a great 
variety of ztaqn;uit wtcr in the jun~lc, &Et-never 
csposcd to sunlight. 

* 
*.-WV I”I...CIX.“._ .““. .._” ̂  - I 

Seusottat prcwalett:t 

It is essentially 3 monsoon srccits prcsalent from 
June to October with a, peak m, SO~~>!~mbcr. Only 
on &$y’ ft.w ocwsions ha:; ii hcrn reported as being 
numerous during :hc prc-monsoon or post-monsoon 
period, and then in very small numbers. 
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Fecdikg pre~ivertte 

There are strong cvidcnccs that the species feeds 
entirely on man. 

Bit&g time 
The biting activity of this species varies from 

place to place. But the main biting time was found 
to be during the second and third quarters of the , 
night Cc., from 2100 hours to 0300 hours. 

. 
Dayfime resting p&es 

A. b. balabacensis confined it&If to jungle condi- . 
tions and was extremely difficult to find in human 
habitations during daytime. Adults could onlv be 
collected in comparatively greater numbers d&ing 
human-bait collections at night, 

Reliztion to malaria 

at Kabaw valley, dissected a total 
0 out of which two gland infections 
were ‘detected, thus showing a sporozoite infection 
rate of 1.2 per cent. 
in Hukaung Valley in 
total of 2,031 spec~mcns during 
a sporozoitc rate of 0.2 per cent. ‘l’he author 
and his staff at Mndava township in Mandalav 

lished L’Dcp&tmentnl Report by khin-;\laungiKyi, 
. Retort on Entonroloricnf Studies in RoteFone 

township in Jloulmcin district and Wuntho tow&hip 
in Katha district, negative results were obtained 
probably due to scarcity of specimens. 

It is undoubtedly a major vector during monsoon 
wherever it occurs in the thickly forested areas of 
Burma, 

Elsewhere, A. b. balabacensis is an important 
vector in Assam (Clark & Chowdhury, 1941), 
Thailand (Scnnlon (g: Sandhinand, xghg), Cambodia 
(Eylcs, \l’hxton, Chcong & \\:arrcn, 1963), North 
Borneo (1lchrthur, 1947, rgsoa, 19~;ob, alld x951), 
Java, Brunei, Sarnwak and Philippmcs. 

Taxonomic notes 

_ The adult of Burmcsc spccics (.-I. b. balubartvzsis) 
of the I~ucospl~~~ts group can be diflcrcntiatcd from 
ZEY~OS~~~~~~US (type) by the following characters :, 

I. 

2. 

iw 

Prcscctor dark spot of vein I, lon~cr cstcnding 
basally at least to the lcvcl of the numcrel 
dark spot on the costa; bind txsal scgmcnt 
4 usually with no basal band.... . . . . . . . . . . . . . . 
. . . . . . . . , . . . . . . . . .A. Zcur os~lgws (type) 

Prcscctor dark spot of win I, about the same 
length as that on the costa; bind tarsal 
scgmcnt 4 with a distinct basal pale band 
. . . . . . . . . . . . . . . . . . . . . . . .A. b. balabacensi!: 

TI iEOBALD 

distributed in Burma, 
and has nwcr been found in abundance. Although 
it has been recorded in hilly and forested areas, 
it is mainly to be found in plains, especially the 
large rice growing areas of the Irrawaddy delta. 

‘ . ‘Dktn’buti6n . 

This is recorded from .4kyab, Sandoway, Mawlajk 
(Kabaw vafley), Katha (Indaw towndship), Shwebo, 
Mandaky (Madaya and SIaymyo foothills), Kyaukse, 
Bleiktila (Thazi township), Yamcthin (Lewe town- 
ship), Bhamo, SIpitkyina, Toungoo, Pegu, Prome, 
Tharrawaddy, Pyapon, and Rloulmein districts. In 
the Shan States, It is recorded in Lashio and Taung- 
gyi districts. It is also recorded in Papun district 
in Kawthoolei State (Fig. 3). 

Breeding places 

This species breeds in stagnant water. It has 
been found in tanks, ditches, drains and borrow-pits, 

Figure 3.-hlnp of Hurms showing the distributjcn of 
p. Iedlotf4s, 
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F&WC q.-Map of Burma showing the distribution of 
A. wgus and ~3. sutpictw. 

PIways in association with vcgctation. It appears to 
tolerate some dcgrcc of pollution. At Pcgu, Fos 

0949) fpund 1 arvac of ,-;1. fess&fus in muddy pools 
in association with B. w~us. The author rccordcd 
some larvae in October x96r,.breeding in clear sandy 
stream ciosc to &zone village in Kyaukse district 
(Unpublished report of the Mslana Eradication 
Programme, Burma,. 1961). 

Seasonal incidence 

At Akyab, Fccgrad 
frs*,? Z*lzust to Sos 
t:ris s+x; < from Jun 
At &thaw \all~y in SI;I\vlaik district, 1IacanAm& 
rccordcd it bctwccn Sq>tcmlw to -cr. At 

‘I$.&, the ‘$ZJ% mnlaria eradication period, 
the author and his staff rwordcd this spccics both 
during and just after tllc ~non~oof~.. hJt it WiJS Scarce 

during the winter and pre-monsoon months. 

Ihwd r?n fJk nlwcrwtions at Toungoo, hgu and 

~1~I~~Ji~l~l~~~l~~~l~~~~~ lid~ills wc’iw, 

w conclJJtIrd that when the spcfirs was abun ant, IC 

majority of .-I. frs.rcM~s arc deviated to cattle. 
Nacsn (1948) in Kahaw valley, observed small 
,pumhcrs in military tents, but not present near 
cattle. In Mandalay,‘Kyauksc and Katha districts, 
the author and his staff t&~+~~d that, only 3-8 per 
cent of the _-i. lr.wrllnlu.~ ‘\\wc cdlcct$tl h_v human 
bait, as ajiainst 90-95 per cenl from the cat&. 
But if cattle were absent, the majority of the adults 
could be dcviatcd.to human. 

*In gcncral, it might he ‘conclndcd that a large 
proportion of .-?. le.wllattrs ‘prefer cattlc blood 
to human blood. . . *z 

Birin, ritnc~ 
.r 

.’ 

The author’s cywrience was that this species . 
invaded late and the peak biting period lay between 
xzoo hours and 0300 hours. 

IlqVime rest@ place 

At Papun, 1Iarrng-Gale (1926) worded adults 
in houses. Fccgrade (19q) recorded adults in 
hotrscs at Bhamo and Sin@ (19q) at Kengtung 
found in houses at a time when no I.arvne could be 
dctcctcd. The author collcctcd some adult 
;pccimrns from t+cc-holes in Sczonc v;liagc in 
Kyauksc district during the Scptemhcr l~j59, but no 
specimens wrc ohscrvcd in sprayed hum;in d\vcllinp 
during daytime. As the above arc the only records 
of adult A. tessrllutzts bring found during day catches, 
it may he assumed that as a gencrni rule, this species 

_ 

does not rest in houses by day iri Burma. 

H&rion fo ?ltnlrm;l 

Xo dissection has Iwcn carried out on this specks ’ 
in IhJrma. In vitw of its limited dktrihtion, its 

relative scarcity, and th fact that it is mainly a fccdcr 
on cattle, it can bc regarded as of littlc importance I - 
as a vcclor of m&win in Burma. But in Formosa, 
A. ies.wIlntttr is an cficicnt’vcctor when its delrsity 
is high (Chow, Watson & Chang, 1950). 

:’ 
A. I:A?CUS DONITZ 

A. w,nus is widely diztributcd t%roughout the 
country. It is found in all tvpu of topography, but 
is most abundant in the plai%s, and the Irrawaddy 
d&a. It is the most commonest anophcline 
mosquito in Burma. 

Distribution 
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Brcrding places 

Larvae of A. w~us could be found in all types of 
stagnant water, cithcr clear or polluted. It ;s very 
common in muddy pools, borrow-pits, stagnant 
drains, marshes and paddy firlds. It has also been 
recorded from the edges of streams and irrigation 
channels. , 
Seasonal incidence 

In maw areas, especially in Pegu, Irrawaddy, and 
Tenasset& divisions, tllis species has been recorded 
throughout the year with a peak during and just 
after the monsoon following an extension of potential 
breeding grounds. 

In the Dry 7Ane region in centra1 Burma where 
breeding places tend to dry rapidly, this species 
was found mainly during the monsoon months of 
September to October. 

Feeding prefermces 

I!I&n (1950) rccordcd in Akyab, a totrtl of x80 
specimens in night catches from cattle-sheds, but no 
specimens wrc detected in houses. Fox (1949) at 
hlandalay-llnymyo foothills, collected a total of gar 
specimens in cattle-sheds at night as against 7 
specimens in houses. _/1. CW,~US is ohser\:cd in 
almost every locality of the country, as being mainly 
found in cattlc-sheds or near cattle at night rather 
than in houses. but this species use hu_n~n dwell- 
ings and other outdoor shelters as its day-time 
haunts. 

The evidences so far accumulated 
this spccics feeds mainly on cattle. 

suggest that 

Biting time 

The peak biting time of this species appears to Le 
about midnight depending on the climatic 

‘conditions. 

Duyiime rrsting pIuceJ 

In almost all areas of Burma, this species has been 
common in day cntclws in both houses, lwldy-sheds 
and cattle-sheds, although the proportions resting in 
houses wcrc comparattvcly small. ,-1. cagus is the 
commonest spccics to find resting in houses during 
the months of September and October, in South 
Burma areas. 

Relation to malaria 

Lalor (19~3) at Kntha, dissected I I 3 specimens with 
negative results. Fccgr,tde (1924) at .4kyab and at 
Pwinlq-u in 3Iinbu district dissected a tot31 of 75 
spceimcns without finding any positive. Tin (1936) 
disscctcd at Snndoway, a total of 3j9 spccimcns 
without finding any gut or gland infection. Fos 

dissected 679 specimens with 
dissections were carried out 

on“this spccic~ during the present DDT period, 

_. t 
The large number of negative dissections together 

with its cattle-feeding habit, makes it certain that, 
this species plays no part in malaria transmission in 
Burma. 

A. SC’BPICTUS CRASS1 

This species is * closely related to A. plagm, and 
although not so widely distributed or so prevalent as 
the latter species, is always found in close association 
with it. In the Irrawaddy and Pegu divisions, 
it is recorded as being very prevalent. 

’ 

A. oubpktus has been recorded from Akyab, 
Kyaukpyu, Sandoway, Mawlaik, liatha, Shwebo, 
>lonywa, Mandalay, Kyaukse, hleiktila, Yamethin, 
>\Iyi$yina, Bhamo, Magwe, Minbu, Toungoo, Prome, 
Pegu, Rangoon, Bassein, Henzada, Rlyaungmya, 
Moulmcin, and Thaton districts. It has also been 
recorded in almost every district in Shan State. 
Presumably, it occurs in other areas also (Fig. 4). 

Breeding places . 

It is found in association with -3. vugus in all types 
of stagnant water collections such as muddy pools, 
borrow-pits, drains and paddy-fields. The larvae of 
this species is able to tolerate a certain degree of 
water-pollution. 

Seasonal prevalence 

In Pcgu, Irra\vaddy and Tenasscrim divisions it has 
been rccoided throughout the year with an increased 
prevalence ,during and after the monsoon. In 
Rlandalay, Nagwc and Sagaing divisions and Rachin 
State it is mainly to he found during and just after 
the monsoon. In the Shan State it is most prevalent 
at the start of the monsmn. 

Feeding preferences 

The adults arc mainly ‘found in cattle-sheds at 
night. 

Biting time 

Intense biting on the cattle was observed during 
the first quarter of the night- 18ao to 2100 houn. 

Da~htze resting piaces 
In general. this species bchavc like -4. vaps and 

‘tends to ri3t in houses and cattle-sheds by day. 

Relation zo malaria 

There are no dissection records on A. subpictus. 
However, as in the case of -4. .vagus, with which this 
species closelv resembles, there is no evidence. to 
suggest that it ploys anv part in the transmission 
of malaria in Burma. * 
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A. SUND.UCUS RODEXWALDT 

hlOSQtlhOES OF BURMA _- -. ; I 
. 

This qwcies is confined to coastal arcas and the 
lower reaches of the lrrawaddy delta where the 
creeks are suhjcct to tidal influences. ‘fhesc situation 
cotrcspond to those in which it is found in other 
countfics. , 

a .- 
. Dirtrihtion _. 

A. surtdaicus is so far recorded. from Akyab, 
Kyaukpyu, Sandolwy, Bass&l (I’yinkhayain~ island), 
hlpaungmya (Labutta township), I’yapon and Moul- 
mein districts (Fig. 5). Presumably, it occurs also 
in other coastal districts of 13urma. 

Figure 5. ---h&p of Burma showing the dkrihution of 
.-I. rutrddirus. . 

4 k 

. ,. 

shallow water in paddy-fields. Fecgrade (1924) al 

Akvab, recorded larvae from brackkh pools formed 
bv’tidcs near the sea water inlet. _4t Pyinkhzyaing 
&land in Bassein district, larvae of this species in 
paddy-ii&Is close to sea water inlet (Unpublished 
report of the SIalaria I5adication Programme, 

Xlacan (sgso) recorded that both larvae ana adult ’ 
fomx of this species incrcazcd during the periods of 
May to July, and again in Xovcmbcr to December. 
Hc postulated that these incrc.ws wcrc due to the 
expansion of breeding places following the Spring and 
Autumn ccluinoctal tides. Lalor (19x2) took the 
grcatcst number of s~xcimcns during the period 
Dccembcr to February. At Pyinkhayaing, the 
highest density was rccordcd during the months of 
October and l’+wcmbcr. At %gaIapwi in Iiyaukpyu 
district, it ws found to be incwasccl during thcpcriod 
of Drccmbrr to January (Slxcus \\‘inn, personal 
communication). At Sandowtiy, the highest numbers 
was obxrved during Dcccmbcr. But the abundance 
of this species appears to vary from year to year. 

Feeding prejerenccs 

t: Macan (1950) obsewcd this spccics feeding freely 
on miin during the month of October. I Ic stat4 that 
120 ;~dults wcw captured in houses during night 
catchCt;, as n~:ninst 11 slwcimcns from catllc. During 
thr month of ~ovcmhcr :&Its wrc collected 1x1 
wry large numhcrs ori and near the cattle. 

1 The fecJit~~ I f 7 11 c crc’nccs of :I. suxriukus I\ crc stu- 
died in &tail hp the cntonwlo~ic;~l st;~fT of the Malarin 
Erzdic2tion l’rogr;nwtw at ICyaukpyu, I’yinkhayaing 
and Amherst arc3s. ‘I’hc rcwlts indicated that this 
species fwds indiscriminntcly on man or cattle, 
the proportion fording man in any localiiy being 
dcpcndcnt on the manlcattlc xxtio in that locality. 

l 

There are no recorded ohscrvations of the biting 
time of :I. sutrduths in Burma, by the pre-war 
malaria wwkcrs. IIowcvcr, the author’s lxrsonal 
esIxricncc in I’yinkhayning island indicates that, 
feeding tnlizs plaws mow IlurinE the first quarter of 
the niglit, thtln the second quxtcrs. ‘i’l~e intense 
biting activity w;ts nottcl to bc mostly bct\\ccn IS00 
hours and z&o hours. Uut, at Akyah and I<yaukpyu 

in Ar&n division, bitins t&s plscc’ mostly during 
2100 hours ad 2400 hours. l . 
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trKION OF UURJlA jOURSr\L OF LIFE SCIIXCES 

Retatiots lo maluria 

Lalnr (1912) at Kyaukpyu, dissected 480 specimens 
without fimiing any infections. F~gtadc (1924) at 
Akyab and XIacan (1950) in A&an, disscctcd 50 and 
378 spccim~ns rcspcctivcly, with nefptivc results. 
The author, at l’yinkhayaing, dissected 623 speci- 
mens during October and Dccrmbcr with negative 
results. (Unpublished report of the Malaria 
Eradication Programme, Burma, 1957). 

But Tyssul-Jones (1950) based on his indirect 
epidemiological evidcnccs at Kyaukpyu, concluded 
that A. wttdairtrs is a vector in this area. There is 
also an unpuhlishcd record rqarding the observation 
of a few gut infections of this spccics by a T.C.A. 
malaria demonstration team, operating in Akyab 
area, during 1951-53. 

tests were organized in different localities of Burma, 
in order to dctcct the resistance or the trend of level 
of susceptibility of the different anopheline species to 
insecticides. 

At Sgalapwi village in Kyaukpyu district the LC 50 
value of A. suttduictrs to DDT in xr)O2 ws 0.3 per cent 
‘as against 0.32 per cent in 1964 and 0.34 per cent in 
1967. At Akyab, 100 per cent mortality of J. sundai- 
cus was observed with 3 per cent DDT in 1962, 1964 
and 1968. At Sandoway, 80-Q per cent mortality 
of the same spccits was observed with 2 per cent DDT 
in 1967. 

Afridi (1945) recorded that this species was 
responsible for malaria epidemics at Cox’s bazaar 
(the than Bengal portion of Arakan and now in East 
Pakistan-Burma border) during the autumn of 1943 
and spring of 1944, Iycngcr (1939, 1940) found 
infection rate of -4. suttdaicus between t;vo and six 
per cent in Calcutta. 

At Pyinkhayaing village in Basscin district, 6x-85 
per cent mortality of :I. su~zduicus was observed with 
I per cent DD’I’ and zoo per cent mortality with 
2 per cent DDT during 1961-64 (Khin-Maung-Kyi, 

x969)* 

il. 
From the above results, it might be concluded that 

sttttdaicus do not appear to develop resistance to 
DDT, although a gradual vigour tolerance was 
observed in some areas. 

SUMMARY I t 

Covcll (1944) in his gcncml survey noted that 
although A. sunGrrrs is responsible for regular 
annual malaria transmission in certain areas, and in 
others its distribution is patchy and it :cnJs to cxusc 
irregular local outbreaks of malaria which vary from 
year to year in different localities. 

The bionomics of _-I. suhuicus in Arakan are 
identical with those of this spccics elseivhere. Even 
though, therefore, this spccics has not been found 
infcctcd in Burma, it scc’ms likely that, in Burma, 
it causes sharp local outbreaks of malaria in diffcrcnt 
places of the coastal arctic of the country. 

The distribution, bionomics, relation to mglaria, 
and susceptibility to insecticides of six anopheline 
spccics and vJric.ties under the groups ATeontyzomyia 
and X’scrr~oonr~,-onl~~i(~ of the subgenus ;13ysowtjia, 
so far rlrordcd in Burma, have been presented. 

T_ll_lA_&tlubarcttsis balabacettsis is a potential 
vector durinl:‘~~~~~~~~~~~li”~n’ fhickly f&G&J %&‘%f 
hii?i<~;-GiS~ bG% described . Y_*r~&.w*e..~,. I .,‘< r &I” = j 

Susceptibility to insecticides 

That the role of .-I. sutzdaicus as a vector responsible 
for sharp local outbreak of malxia in Arakan coastal 
region, is briefly discussed. 

That the susceptibility status of these two species 
to DDT has been reviewed. 

The programme of country-wide DD’T spraying 
commcnccd in Burma, in 1954. Since the 

That .-l. tcsscllattrs, -4. vazus. -3. kocRi and -4. 

inauguration of the above programme, susceptibility 
subpicfus arc not conccrncd in malaria transmission 
in Burma, have been described. 
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