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INTRODUCTION 

In May 1941 there was a widespread strike of 
labou. r on the rubber plantations of Malaya. This 
strike posed a•considerable threat to the war effort 
for which rubber was essential. Tlne '-' •' .oo, eminent 

therefore acted quickly with various measures. one 
. •.. l.S.v .F {The of which was to mobilise the • V " . 

rated MMav States Volunteer Force) to patroJ the 
estates. Most of the estate workers were Tamils and 
in fi•e S•atc elSelanger ?:here I was •: humble private 
in the F.M.S.V.F.. the affair was referred to jokingiy 
as "The Tam• War". 

We spent se,:eral rather uncomfortabie and 
borino days in patrol and cuard duties on estates 
around Kuaia humour before the strike •aded. But 
durin• that tffne I was bitten at night by •hat. with 

' *", •,zorhel•,• donald/ Re•d. hi'• sight. was prooaeL.' '.-.: -" 
an importan t memb• r or' t• M •oph•ie • "'n, } bw'bir- 
osrris species group (Reid, 1963, !980) it is the 
circumstances and possible sigmfi.•ancc of this 
encounter wifix 4. Jonaidi that are related here. 

FACTS AND SPECULATIONS 

Puthens 

My unit o? the Vo!untee•s v.-as based on 
estate. some 10 ,x,;Ios south of Ku-•c• Lt•o•.r 
the Klans !dyer •wamo• We sie N i,: •n ...... 
that was not much more than .• • a mfie from the 
edge of the s,,vamas• mereiv taPin,: off our boot• •:•.• 
lying down in our clothes. ! spent one particulariv 
uncomfortable m•qt because of snack by mosquitoes 
and remember a biie on the •;•, toe •h•ou,•h my sock 
that was most . ,- , ..... 
S•ude•t in the Dnuqon oF ....... • of •he N•sti- 
tute for Medical Re c', the morninz . " ' seatin •nd in 
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looked round the ward whizh had walls of wire- 

gauze mosquito screening in which there were a few 
small holes. Resting on the hiside of the gauze I 
found several large blood-fed black anophelines. I 
ixad no means or opportunity of catching them, but 
fi'om their very ta•c• a,.,oo,- black palps it was easy 
to recognise them ,a ith the nakod evo as '•arbirosI•s '• 

• l'•F • -' Many years •ar,•=. •c•ces•er f i908') had noted this 
u•ed-ev• charrioter o[ '•arbh'ox•x'. 

it was _.",or t![l so.'.11e sixteer• 'tears later, when I 

•,3.m•u,•h•d rite species subsequently called donaldi 
f'rom barbirosrn's Van der Wulp which it so closely 
resembles. taa= fi•3 probable si•2iOcance of that bite 
on the hi,• ;no !B 104-' became apparent. 

As related i• tk,e account 
barb3'orrfis froup •R,,;•i lO6 ', [ had beu•n to sus- 
pect the exxst•nce d' ,. et a•ot•cr species in the group. 
tire adults .:• wn.c}. differed lrom those of barb/- 

oi"' havinq an additional pxle f'rinae 

spot nt the tip of the wing. opposite the end of vein 
..... ;' 957 •.I. But it was not u•:t•t ] that f was 2o•, to con- 

firm that this f'omn v, as a new species. On the mum- 
ins of 20th November o[' that year my staff and I 
entered some low : ounz;= bv the roadside at the i4 
mile on the ffachon.g - i-Clang road. near •,e edge of 
tNe Kia•j river swamps. I think I ahose tc. search 
thSs area from my memory of being bltten indoors 
by 'burbirosz;Ss' on Puchong estate nearby, aad 
tPg:,z • • .'_;'-•-, 'hat •},:, •n.,•e,,i•oe• responsible midst 
not have bee• ordir•arv barbirostris, which seldom 
bites man i!idoors. Jn the jungle we were at el'ice 
attacked ox iar•e humber's ,c. ' We ' ' ' ,o, 'barbiros•is 

allowed some of them to feed on u< before catching 
them in class tubesß Then v:ith a hand lens. they were 
seenrated on the spot into those with and those with- 
out rh• extra pale e%•e snot at the tip ,sf the win•. 
Some d•v5 later when these roessoirees 

the laboratory, it was cieax that the eggs laid by the 
femmes witln the extra fringe spot were distinctly 
different from those laid by the females without 
the extra spot. the ...... -of which v:cre aireadv 
familiar to n•e. 
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"• Donald H. The new species •as name for ;,r. 
Coiless who did so much valuehie work on 

phelines of Borneo, where doxsMi proved to be the 
commones• •ember of •he bsrbRro•s species group. 
Field work in Borneo and Malaya showed dm• 
wfil en•cr houses at ni•{ •o bi•e man and is a vector 
of human filariasis and possibly malaria (for sum- 
mary, see Reid, 1968. p. 468). By contrast b•bi- 
ros•is rarely attacks man h•doors ar ni•u, thou• 
like several o•er species in hhe series Myzorhytzchus 
of subgenus A;•o?heles, both vectors and non-vectors, 
it will attack in the shade by day if disturbed in its 
resting places. A. barbirost•qs is a zooptd!eus species 
(Reid. 1968. v. 449) .... , that is not a vector of 
disease. except at the eastern end of its renee 
'Sulawesi. Timer and Flores where it readily bites 

ma• indoors iReid. Harrison and Atmosoedjono, 
1979). The zaophfiy of barbirosrris in peninsular 

•.,a, _• has been sho,,• n on the •eian•or coast by 

results of DDT house-zpraying (Moo,'house. !9o5). 
This spraying extemmmted zi•e man-biting, house- 
resting Axopheles campes•s Reid (dark-winged 
baH;i;'ostris of Reid, 1942) wNch so dosely resembles 
barbirosn"is in ?pearance but not in biolo,•,. while 
the u,•,h;-• ,," b•arb/roszri.• were una?fected. 

In the iig!•t ,of this knowJed•e and t•.;.: occur- 
renee of J,.2xaIa•i in ia:2e numbers •tot Far fi'om Pu- 

thong estat• •. it •eemb very p•-obab!e that the mosqui- 
rues which entcFed the estate hOSpital through the 
holes in •'ne gauze and bit us in 194! will have beeu 
/!. Jor•aldi. •55•ether the species was responsible for 
,,m.' malaria on the estate. as it appears to have been 
in the ' ": ..... oncK,•em• roa• area of Kuaia Lureput earlier 
h• the centu O' (Reid. !9g0). is not k•town. 

GEMAS 

Anoth .... la,-,• where .4. dona/cif mau once 

been an important pest mosc•uito and possibly a 
malaria vector, i• Gemas. the railway junction town 
on the borders of Nooo,i Semb•an •nd r •, ,- Ms!a- 

ria amon• the raiiwav staff and '- • at was otner• Gemas 

a serious problem and in 19iS H.P. Hacker was asked 
to investigate. He made a thorouSt hr,'a! sun-el.' 
the area in August and September 19!8. but did not 
catch or dissect adult mosquitoes. !n Febnmry i919 
he made a shorter su•,ev to assess the eftfeet of con- 

troi measures undert•-½en foi!owLng his • -' 
(Hacker, 19!9). In !9i8 he found 65/106 men and 
women (6i per cent) ,.vifin parasites in $e blood, 
enlarged spleens, or both. and 80/'132 children (•1 
per cent). The hnddence of mahria Ln relation to 

person>..,he h. ad not been m Gemas longer than 
three months to a maximum of 70 per cent, in 20 
persons resident between one and two years, there- 
after decreaqng to 58 per cent. ih 19 persons resident 
between 4 zo i3 years. Gemas was clearly a yep/ 
malarious place by any standards. •.en one exmnines 
Hacker's map of thearea, the species of anophelines 
he found in the main types of breeding places. and 
their numbers (his Table H), the intensity of malaria 
is not suprising. for certainly one and probably two 
or more malaria vectors were common. Most impof 
tamh 4 macuIan•s ,•'as r•,'e<onl in seepages. etc 
in all opcit and sloping or hfilr'oot areas. Then 
'umDros•s TM, in the extensive areas of low-lying 
swmupy ung!e. was the ctmxnonest of his species 
with 542 out of the .total t;f 2.347 lan'ae collected 

(22 per cent.): 'bsrMrc;s•is' was the second com- 
roenest witl: 536 fartee. 

The ?febleto is that the identity of Hacker's 
'umSrosus' and 'barbirosrris' cannot now be known 
for certain. mou• •-t•ere are some clues. His umbrosus 
was not the true zo•zbzx2xzzs Theobald (which was 

•tt•t.l,•,l•.). [thF Hacker was 

xot'zot•broxi• havin,j some deve]c, ped pahnate hairs 

• :•i,,c ot both 

i,m,•-,•½cred ravines a[ oungc. Besi / 
miles south 3•' Kuaia Lureput (his Table A. p. i2). 
His w•bro•xs must have been one or more members 

of the ie•Fcr sub-2rouo of the mxbroxxs species 
grot•p f/c(t}r Sxndosh•n. ropcri Reid. whar•otff 
Reid and co//essi Reid). We know fi•ar ro?eri was 
present from 4 • • ...... s_r the tone by sp• .... •l• coIiecred 
Hacker and preserved in fi•e collemions of file !•ns- 
timre For Medical Research in K•oala Lureput (Reid 
and Hodokin 19S0), Also. m 1946 and i947 a fur- 

i nou.•..4. ropcri i• ['athe• ioc.•l-,'-- 
abundant. the low h•is and svv'•mp5 vaiievs around 
Gemas appear to be the t) pe of t.zrritorv most fa- 
youred by this species. It was found Jn numbers in 
comparable territory in Seiangor. v:here the hills 

, 

.n**z.. into the coastal plain. ov Moorhouse and •kqmr- 

* The specific nar-,•' in the slnde iu;'cr:_cd commas indicates 
that this 'specias' is no'.t knov.'n to be a group of very simi]• 
look•g •pumcs, •d that rite exact one(s) collected by 
Hacker cronnot nov. be determined. 
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ton (i965]. But though they caught 2v5 roperi 
attackin,• man in the p .... ,o•s•. neariv M1 by day. none 

were c•u•t at night with hum'• bait outside or in- 
side a dwelling in the open only 65 metres from the 
forest edge. A. lerifer and donaMi were also numerous 
at fids place and were also caught in the fo•est 
throu•out the 24 hours. But in addition. they were 
cau•t attacking men inside and outside the dwelling 
at night. !n four comparable areas in Sarawok. aH low- 
lying roland rural. o• forested areas. •!acdonald. 
Smith aE• Webb •i%5) and Macdonald. Smith. 
Dawson era/.. •1967) caught the s'•ne three species. 
roFori, lez•fcr and do;zddi, occurring together. 

._There is no ?os•tive exidence %-, far that re?ell 
is ever 3 ',corer Of hulllttll rnala:-ia: sDorozo!te h,- 

that are belie',ed to be Plasmodiu.v: rra•E Garnhmn 
and Ericson, the malaria of mouse ueer (V%arton. 

Ey!es, Warren et d.. 1963). 

•,', addition :o :!,• vectc-r J io:itb;'. :.,: is 

ton. i960' Reid. ' ..... ,. COLI!• been 

- 

Msiacoo. 92 adult •chjrm,;i ',•ere coi!ecwd fCheone. 

5,1ahadevan end Leone. 197h1. Tbiz area. like Gemas.. 
lies just south ,•i' ti•e sourdlem erd el the main 
The species ha• also been recorded from io',v-ivln,: 
areas in 7holland and Combodin Hat'rison and S. ca!7- 

fen. 19:•). 

From Hacke:'s ...... : ..... 
' - ' and his vnotoarattn i . and bv ansiely 

and Cheon2 c: 'a., oucted above. 

have included JoligA/i as 15 :ugt?stca 
evidence below. 

The probab:ditv that doaaldi 
Gemas is. supported by the nature of file breeding 
place: (swamps on •h•. 
SilOW5 [OF 1tlO r _:.•. '-'•:4- ' " .. • }3:i<xlh:iu• •-4, o2d area J: xo..z•a i,killl•aUi 
(shaded swamps,, where Hacker :1921• also found 
'barbh'ostn's' larvae •ery uOF[IEloB Bet more to the 
print :< .t = that •o ,,t• fact -' ' • , t,. ,." 

collected a !o::g series of donald/ from sv.':,a:qps 3 

illustration ,t' the wint of '&7rhiroxtris'(Gater. 1935) 
is that of dona!di, having the extra pale fringe spot 
at the end of vein" 1. 

SUMMARY 

Facts are presente-': which suggest that mos- 
qutroes of the Anopheles barbirosrris species group 
that ga•e me a very uncomfortable night in 194i, 
whilst =ervin: with the Vo!untee• forces, were pro- 
bably .t. &maldi. This species is now known to be a 
vector of human ffia:'iaes and probably malaria. Some 
of the steps are described io>' wtuch I was led. sixteeu 

", ,,• re'co,raise and !ate,-name donald/ vears •a,er, ,. • . 
. 

,_R.o 2 s <.)fl. <: 
!9i 5 A. ,/,,:a/oh' w::: present in sonic numbers at tile 
rai!wa;, :owl: or' Ge:uas where malaria was a seriotts 

problem. H.P. fl.:oR:0? made a .:urx ev at Gemas in 
19!S and 

•d, ULqL'i/ /,fi FH 
20121 :t:}il:'S: i.t•x,'LtC 
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