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- 1. Ekilmmy W&rent types of the hopheles sinensis are very 
co;naon in prminces along the lower reaches of the Yangtze River. &en 
though Kweickow is located further inland, we have discovered fLve dif- 
ferent types of the& sinensis: the broad decked egg type, the medium 
decked egg t'ype, the narrow decked egg type, the etirenely narrow decked 
egg type, and the&, kweiyangensis. 

2. Oa the basis of the adult morphology of these five types, the 
mosc@toes may be divided further into two groups according to the 
presence of xhite scale tufts on the outer coxae. In the group with 
white scale tufts on the outer coxae, the mosquitoes are also larger 
in size, the wedge-, chaped pale marks on the abdominal sternites are 
very marked, and the brown scale tuf't on the 7th abdominal sternite is 
large. A. kweiyangensis, the broad decked egg type and the medium 
decked egg type of the & stnensis belong to this group. I~I the group 
xithout white s&-e tufts on the outer coxae, the mosquitoes are smFi7j- 
er, the wedge-shaped pale marks on the abdomen are not marked, and the 
brown scale tuf't on the 7th abdominal sternite is small. The narrow . 
decked egg type and the extremely narrow decked egg type of the & sin,- 
ensis belong in this group. 

3. Our comparative studies show that various types of theA, sinen- 
sis are different from those found in l&IL.aya, Japan, and the PhillTi- 
*es, and their role in the classification scheme need further stu@. 

4* &ultfemaIes from these five types found in Kueichow Provin~s 
are described briefly. A key for identification is also included. 

-l- 



Past rtseamh has proved that the namow decked t:Te of the b, m- 
ensis fmd in seu-Uierp-Wna is the chief eeetar of diseas0 331 3&.&a 
'F&h39 (OL$9 3823)/&962; Feng Izqai and others, 1%2,> and &I.ayan 
fifariasrs (Feng Iiatl_eh&I--@301 5695 31&) and others, 1960). merefore, 
differentiation of the var5ous types of8, stiensis is very signiffcant 
j.31 actu& practiae, Eo~ever, because the types and groupingzof& stiensis 
found in deferent Loc&Mes differ, a smewhat more dependable method 
st5ll used up to tile present tiBe 5s classification acco&ing to the mor- 
pholoa of tihe eggs. 3x5s is vew Gmmm3nzient 331 actual practice, &3z~ 
this reason, a way for differentiatirmg adults amortg the vari_ous types of 
theA, sinensis, pa&iculazQ tifferentiat3ng between the type with broad 
decked eggs and the tie ~5th narmw decked eggs, is xqmtly needed fo? 
actti practice. 

Emerons authotities have suggested ways to differentiate adults 
of these two types of A, sinensis, between those with broad_ decked eggs 
and those with namew decked eggs. For example,:~&fi~ &I-choii and others 
(1958) proposed the following points of differentiat5on on the basfs of 
s~&enstakenfrm%~chow; Wesides its large size, the adult female 
frm the broad decked egg @qm ef the8, sinensis also has coarse palpi, 
the two terminal wIxi,te bands u&y narmwer, the black segment between 
the wMte bands tider and mere distinct; black scales on wing dull and 
dirty-looEng, white scales yellowish; large and distinct pale marks dn 
comeqponding mmgir,s along posterim bmnches of the 5th longft&indl 
veti; ~IT$AWSL brLstles mereus, about 6-10; background color of ab- 
do&nal stezmites black, 3~ clear contrast to pale marks. In the narrow 
decked egg type &mall size) of the& sinemis, Q-As situation 5s re- 
versed, A$& from a smaller size, the adult ftie has fLner palpi, 
the tuo tez&nal tile bands wider, ths black segment 5.n between much 
narrower, a3.ms-E obscured by a seem3.ngly single segmnt mde up of the 
tuo wF&e bands; black se&es on mg blacker, and whrfte scales whAter; 
none or only a few pale arks deng eorrespond?lng margins of posterier 
branches of the 5th long3.tudim.l vein; popleural bristles few, about 
&6; background calm of abdminal sternites light, pale marks not noti- 
ceable/ L suggesting these points for dPfferentiation, Peng Lax+thou 
s;nd ethers also pointed out great variations 5~ change mong them and 
the dtificufty to slafify ~~o~phology on the basis of any one point. How- 
ever, UII~B considered together under most situations, these two types my 
be di3Yerentiated, To s+Aif'y mastery procedmes, Ho Wi arzd others 
(1962) have suggested that the absence or presence of Szhape marks on 
the lateral abd&i.ml conjunativae be used as one condition of dIfferenti- 
ation, That is, those mo~_ti&s with T-shap marks belong te the broad 
decked egg type of& sinensis, xU3.e those without, belong to the narmw 
decked egg type. ITI our work, we have discovered that besides possible 
chmges In tb_Ts characteristic, the fateml. conjtmctivae are nut disbud+ 
ib&? ti specimens whose ab&men are no longer distended as the rwml-k of 



bled hatig been digested or eggs lxscing been kid, and tkime is no vary to 
BE&~ an assesma% on the basis of this charactetistic. 

It is obvious that at the present level. of achievement, we do not 
have a s53@.e am3 dependable method to differentiate adults from varies 
QQes of the&. stiensis gmup, Because of this, we have made a cmpam- 
tive zmphologica~ stMy of adults from various types of the A. si 
found in 3Iwelchow Pmvime, with the hope of finding some r&%-dependable 
and less variable cfiaraeteristics to meet actual needs, 

i 

Bnong the adult spectie~s we have extied are sum fe&Les that 
have alma@ laid eggs am3 sdme secmd generatiorymosqtitoes reared from 
eggs* Repeated ccmpar5sons were made of these spec:'rmens, with particular 
attentim~ to chmges ti mrphsl~@cal characteristics, On this point;, 
detaCLed cozqzris~ of the n&her mosqtitoes and second generation ms- - 
qtitaes reared fron eggs the former_l_aid provided Uportant infcmmtion. 
A t&al. of 602_adult mquitoes were examined. Among them, 226 were of 
the narre6deeked egg tw am3 90 af the broad decked egg type, both taken 
frcrm amas around people's huuses; mother 284. of the broad decked egg type -..- 
of A. sinensis and two ctf the medim decked egg--type were taken frm cattle 
Barns. A part of these specimens were obtaimd from Ts'ung-chizmg @65& 
3068) ti eastern Kweichow Pradme and another part frm P’ing-pa (1627 
p&l.) b ctentraf Kweichow. bsides these spectiens, we also examT.ned 
spectiens 0 fA, 3cw&._ymgensis, While it is not too difficult to differ- 
eztiate& ku&_yangensis_, it is nevertheless imluded to el%Cnate conf'~s- 
ion tith the other types of8, sinensis. 

A* General description 

that there 
Through assessment made af'ter eggs have beer, laid, we discovered 
are Q?E~s.~Q .the_& sinensis_ fqmd Sn Kweichow Provzlmet 

that is, the3&ad decked egg type, the narrow decked egg type, the ex- 
tremeiy narrow decked egg type, and the medium decked egg type. It must 
be potited out that eggs of the& B are very si;nilar to those ____,I 
of the m&m decked type. 

--__^ -- 

&rphologi~, adult fearales from the four types of the A,. stiensis 
and 8, lCW&jWlfzensis share the follming ehamcteristics: 1) Fcm white 
-dam tigs to the palpus, the terminal white ring at the tip; 2) browz~ 
scale tufts m both sides of labfal base; 3) all tarsi w!-Zteringed, term=- 
5nal end of legs black; 4) brown scale tuft on the '7th abdcminal stemite. 
Accord&g to these cornon characteristics, these faur t~ypes of the 8, sinen- 
sis wd A, kw&ywensis belong to the &hmmmus group described tSy Reid. 
GdesmT&d by Reid, distribution of the A, hymmm gmq is quite ex- 
tensive, coverag az area that rwzs from m ad southern *ante easwrd 
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t&rough the Eiddle &St $0 eastern Siberia and southerq#ia-that_ includes 
E&a, CEna, and the &lay Rrchipelago, and fiaall7 to'Austr@__~_Xe- 
cause of this tide distribution and the complexity of group types, we take 
the approach held Q Otsum and others (1960) and eaU_ MS group type 
fomd b Ash as the Ampheles sinensis group. For tf?is reason, A, LB- - 
yangensis is also irzcluded in this group type. 

We do not expect to analyze in detail here the relatbe numbers of 
the four types of 8s _ stiensis described above and a. kFreTyangensis. Rcrw_ 
ever, eqxriencesZ%r the last few years show tk&Ftheh distrQn2tim 
5~ mz&ers TF~ aceordS.ng to locality, IR localitfes of Kweichow where 
t&se several types are found in coexistence, about 40 percent of the 
mo~@toes found 5x1 FopleSs dwellings belong to the etiremely narrow 
decked egg%-, about 50 percent to the broad decked egg type, a few TED- 
POW decked egg type, and 88831 few-w to the medim decked egg type and& 
kweiyangensis, In cattle barns, mere than 95 percent of the mosquitoes 
found belting to the broad decked egg type, very few to the medium decked 
egg type aad A, kw&yangensls, &ioqu5toes from the extremely narrew decked 
egg tspe andBe narz~ decked egg Qp ofA siaensis have not been found 
in catt;fe lxms. 21 same places, no mcmpitaes of the narrow de&ed egg 
t$pe or the extremetiy narrow decked egg type of A, sinensis I-:ave been found, 

-_ either ia h- dwef~~gs or cattle bmns, 

E. Chief characteristics of adults 
-0 - TC;;.!; : 

As tieliable pints of differentiatipn have not been found for 
extremely narrow deeked and narrow decked egg types of fl, sinensfs, and 
mst of those anopheles mo~~~@toes found in &&chow PGtice belong to 
the etiremely narrow decked egg tyyq the important characteristics for a&l% 
females from the etiremely narrow decked egg type, the medium decked egg type, 
the broad decked egg type of& sinensis and il, kweiyangens53 only are how 
described 2~ brief. 

1. i3;road decked egg type (Iars size): 

1) Palpi: &&ry, about twc+thirds the length of base. The 
1st and 2nd wMte rSngs froHl the terninal end mostly narrow, the black seg- 
ment between them wider. In some, the two white rings or bands merge, but 
such specimens are rare. The 3rd and 4th white rings are very narrow. 
Light colored scales cover the Tnner-lateral margin irl the 4th ring, 2) -5 
wings: ~4 few light colored scales are scattered on the section from the 
costa veti at the w&g-base to the pale mark of subcostal. veti. The pale 

white marks at the stabcostal vein and preepex are large. OccasiondlIy, 
a few light colored scales are found along the subcosta1 v&n. The humoral. 
cross ve5n is usually scaled, k!hite scales are noted m the anterior mar- 
gb md black scales on the posterior margin of the remigim located on 
the tier aspect of the base of the 1st veti. Black and white scales &X 
at the base of the 1st 10ngitudinal WXIJL The size, completeraess, and 
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variati~~~~ k pale white marks between branchiq ~~5x1s are great, Theme- 
tial pale mrk ad the snb~ostal pale mark merge, TAth white scales extspld- 
5ng half &to the black mea Setween the su.bcoSta3_ and pre-apical pa3.6 
Imrks. Tez-z&aI_ fz+.xge marktigs extend fmm the 1st longitudinal a&n to 
lobe between the 33-d 23.1~3. 4th longitutial ve3mz. White pale marks on cor- 
reDqontig ~~rg3.m of posterior branches of the 5th longitudinal veti vary 
5_n size, Somet%mes,thong;fi FamCLy, lackizg. 3) Legst The m&d a& post- 
error eoxae E&W distisr& wMte scd.e t=Bx OR the outer edges, w%th a few 
white males scattered on the upper mterior &ace of the anterior coxae, 
Bamow ~Mte rtigs aye noted at tips of the 1st to 4th tax3 of the post- 
erior legs, 4) &mm scare tuft 0~1 th8 7th abdomhd stemite Its Larger, 

2. Jk-kremefSr narrow decked egg type (mall size): 

The ehLef characteristics deseribed below are aLSo applicable 
to adult fermles of the narrow decked egg tm of A. sineasis, because re- 
tiable differences between the ?XJO hav8 yet to be discovered. 1) Papi: 
&&8rnal appeamnce less @mGse, on3y base distinct, The 1st and 2nd 
tiite riqy from the terminal end are mostly wide, the black segment be- 
-&-em tL&m usuzll;g narrow, smetties so narrow that the two tiite rings 
Sea to nerge, Tke other two -2tite rtigs are narrower, and fm light colt- 
ored scales cover an tier edge section i-n the 4th white ring. 2) wings: 
The section from the costal veti a% th8 wing-base to the mbcostal @e 1 
mrk is black, me pale white mark at the subcostal vein and the pre- 
apical mzrk are both s-m&_lle~ than those found in the broad decked egg tne. 
There me no scales on the &moral crosS veti, and the r&gTtm 5s sQ&lar 
to that %I the larger tspe in that black and white scaleS are both present, 
The 1st longitidtial veia has four t?hite cells, &@ming at the &se, the 
1st and 3z-d cells are larger than the 2nd ad L&h cells, The wh-ite ceu at 
the base of the 1st 1ong~tmXml vejar is covered by a few scattered black 
SECLeS, Pale marks at the branching veins a.re usually mall and,inmn- 
plete, the nedial pale nark usually merging with the subcostal pale mm%, 
tith wM,te scales etiend3ng more than halfsaay into the black area between 
the subcmtalandpre-apicaf pale arks, Terminal fringe ID&&.@ extend 
frm the I&_ longit;udirmal vein to the area between the 3rd and 4th lmgi- 
tuma3. ve2.m. &ite p&8 mirks on corresponding margfns of posterior 
branches of the 5th Iongitudinal veti me XacMng or very few ff presermt, 
though specW8m tith the latter feature are m&l-y seen. 3) Legs: pezy 
few or no white scales on the anterior surface of the mterior come, no 
&Zte scale tufts on the outer edges of the n,edML coxae, though a few 
black or colored scales may be present sGz!Ietties, and hardly an$ scales 
bve b8m noted on the outer edges of the posterror coxae. ~JEWFOW wMte 
r&p are mted at tips of the 1st to 4th tarsi of the posterior legs. 
4) &m3 scale tuf% on the 7th abdominal stemite is W. 

3, Eeltim decked egg type: 

1) Palpi: DisthSly pltmose near base. The 1st and ad 

white rings from the tip are narrow, the 3rd white ring the tidest, and 



the 4tl-i %&&te ring tF,e narPYlWest. Light sfes me noted on the izxer 
aspect of the base, and the black segment between the white rings is also 
covered 535th white scales sometties, 2) wings= The black section that 
~xns from -the costal veti at tig-base to the T&ite pale mark of the S& L -y 

c~st.d vein is covered by a few light colored scales sometimes, There are ;' ; ;’ 

no sca3es on the lm.Emti CrOSS vebl, A -patch cf 211 white scales cover 
j if:;- 
.' -<;; z 

the reztig5~ azd the base section of the 1st longitudiPla3. vein, pale marks '$ ;_ 
of the branching vetis are large, the medial white pale mark is not dearly P km 
separated from the subcostal ve3n pale mark, and white scales extend about 12 I-- 5 

hdm Sgto the black area betxeen the subcostal and pre-a@al plae mslrks, +-c" 
Hhi%e %e&& frtige -mar-&s extend from the 1st longitudinal ve5n to the 
qpace between the 3rd and ~!$h lon@tudtial veins. White pale marks on eor- 
resp+ondding marg511s of posterior branches of the 5th longitudinal vein P~SEI$ 
be noted, Ix& variations ipr size and presence are great. 3) Legs: l&T%e 
scale tusEs are very disttict on the outer edges of the medial and pos%erior 
coxae, ~5th some white scales zbfso noted on the anterfor upper surface of 
the anterior legs, Marro~a and light colored rings are noted at tips of the 
1st to 4th tzpsi of the posterior legs. 4) Size of the brown scale tuft on 
the 7th abdoz&nal sternite approximates that ir! the broad decked egg type. 

1) Palpit Ext-eA apparance plumose, practiszlly the whole 
length of palpus, The four white rings am all rmrruw, color du3.l. J&Se 
s&i-es are noted on tier edge of palpal base. 2) Angst A sraall w 
@e =rk and a f~tez&_&j&&__j&~ored se&es are noted at the base .._-z.-,-,L___L.- - 
of the costal vein, though the section from the subcostal vein pale EZW~ 
to the pre_apicaIL pale mark fs black, The pre-apical pale mark is large, 
and scales OTT the humerus cross vein are absent. EXLack and white scales 
cover the renigium, though in most cases, black scales are more numerous 
at the distal end, ilt; the base of the 1st longitudinal vefn is a black 
spot that is separated from the black mark 3n front of the branching ve5ns 
by a x&Se pale mrk interspersef! with black scales, &tween the medial 
white pale mark and the subcostal vein pale mark is a successive distzSCC +- 
bution of white sea&S that very seldom extend into the black sectian . 
beyond the snbcos‘t;dl veti pale mark. Terminal fringe marks extend frogl 
the 1st to 3rd longitudinal veins, marg3nQ__3&&&_spot~~ are__~&_~~~_in_.~pr- 
res~ofld~~.~_~_~ees~_.~f_the poster&r_.br_ane&s_ of ,j&~._5$h longitudinal veh, _ i_m2_ _..- . ____._ __*_.-- _.. 
a@ three black m&s_ are nqted ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 37 %gi i 
l&ite scale tufts are noted on the uuter edges of the medial and posterlop 
come, tith smrie wkfhe scafes seen on the anter53r upper surface of the 
a&erior coxae. White rings are at Mps of the 1st to 4th tarsi in the 
md Legs, 4) E3mwn scd_e ttlft on the 7th abd&nal sternite is fairly 
large. 

&cording to the chSf,characteristJ.cs of the adult mesqtitoes de- 
scrZb& above, the follutig key for identification is prepared: 

-5- 



1. Wing with terminal -pale mk, pre-apTcal pale znark, 
subcost=al eejn -pale mark, humeral pale mark, and 

_ 3 black spats on the 6th longitudinal veti ..*.**.*.* A. kweiy-zmpmsis 
Jhg wCtfi teM pale mark, pm-apical pale mark, sub&xl 
veinpalenapk, nohmera3. pale mak, andwith 2 black 

spots on the 6th lorgi'cadtn=h vek l . . ..~.*......**.....*.*.**..*** 2 
2. EkEal aad posteriar comae with no white scale tufts 

cm outer edges **.I*.*. &h~me~~ narrow decked egg -type of A9 s5,mnsis 
and narrow decked egg type of8, sinensis 

&iial and posterior come tit31 white scale tuf%s 
an outer edges *.**.*..t.***.~.*..*..*..~.*...*,*...**.*.**..**.*~~* 3 

3* Palpus mst wide at 3rd whTte ring from tip, ~emigium and base of 
1st lor,gltudtizCL ve& covered completely & white scales . . . ...*+... 

l *.*C*11+.*.***~.+**.~*.~*....* Medium decked egg type of A, sinensis 
Palpus tith 4 wklte rhgs about equal width, the 3rd and l&h- 
vhlte rings of equal width at least, and retigium and base of 

1st fongitudinti vein covered by black and white scales ..**..***., 
l *t.*.*~t*O**~.**.t*....*..,..‘ Broad decked egg type of A. sinensfs 

IIf, Disenssi0n and Conclusion 

Since 1936 when Baisas and RI popossd inclusion of several anopheline 
species simil.ar to & sinensis (s%nensis, aesteri, pseudosinensis, &WI&- 

TTTXLI_W~~~) and & ILester% into one group, more detailed studies of 
?% group have been rsade w Reid (1953, 1963) 
oiullori (1960) in Japan. 

in &laya and Otsuru and 
31 Qina, especially in areas south of the &ngtze 

ftiver, numerous studies have also been reported in recent years on& sinen- 
sis types, Not only do dIffereat types of A, simmsis prevail widely in 
ZvTnaes along the lower reaches of the Yag&ae River, they also exist in 
Kweichuv Protince (%ng I.+p& 1962). Ekeanse adult variations among 
mabers of the rrari_aus types ofd, sinensis are great, 
also difficult, For this reasoq we have coqared the 
Kveichow (includ&~g 8, kweiyqensis) represented more 
adult fer&Les, in fiffoz% to find some mure reliable 
characteristics, 

differentiation 5s 
five types found in 
specifically by the 
diffez%ntiation 

~ccordirmg to sOme characteristics listed 'by th3.s article, female 
mos~titoes from variom tgpes of& sim3nsis ineluding B, kweiyangensis, 
w-very tist%nctfy be divided into two large groups: 

1, The broad decked egg type of A, stiensis, A, kweiyangensis, and 
the medim decked egg type of 8, sinen&, The indi&ual body size of 
mos@toes fm thfs group is larger, there are very distinct tahite scale 
t&'ts on the outer edges of the medial and posterior coxae, the wedge- 
shaped pale narks on the abdo&nal stetites are very marked, and the 
brom scale tuft on the 7th &.I~IE~IECL sternite is large a.nd noticeable. 
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2. The narrow decked am2 extremly narrow decked egg types of A, 
siRensis, fnditidual body size of mosquitoes from this group Is small?& 
20 wEte s&k tnfts am noted at outer coxae, the wedge-&aped pale marks 
oz the abdo&naf sternftes me not noticeable, and the brown scale tuft 
otn the 7th abdcm?naf. stemite is sma.L Rowever, featmes distinguishing 
the extzme2.y namow decked egg type from the rm~o~ decked egg Qpe are 
still to be mcovered, 

Besides these characteristics, these tuo gmups can also be differ- 
iated according to the no~phology of their eggs. For exmple, in the fiPst 
group, 'the decks of the broad decked egg type eggs are widest, while the 
decks of eggs from A, kweiyangensis and the medium decked egg type are 
almst the same ti%dtL The second group that incl;udcs the mrrow decked 
and extmmLLy mxrrow decked egg types have eggs with decks much narrower 
than those 2~ the other gmup, and m@nal deck structure that is also 
quite diTfereat, 

!&ether these different types of& sinensis constitute a species 
problem and whether th is? correlation betmen these and species re- _w- 
poz%.&*_the_foreign literature, we feel such deteysTo= $L?ficult 
bee detailed ~~~~~~~~-.-~l~~~~~--~~~-'~~~-~~~~s &tg~~~55t& 'life . s ._ -i --_ L<____u __ ____~= 
histories of these no~$$&oes. 

_*____~_..-_.l---il- -- 
‘Thrs author has compared the bra-?I&ked 

egg type, the medium decked egg type, the extremely namow decked egg type, 
and the mrrou decked egg type of the A, sinex5.s separately with A, lest- 
Eli found 2~ Japan (Otsuru, 196O),~.~steri found in the Phillipxes 
@&_sas, 1936), A, lesbti found in MF<%id, 1953>, and A, sinensis 
(none in the Phini-and Y&tsus~~of Japan etc.,%& a~ 
described by these foreign tivestigators, 3.z detail, and finds that there 
are differences irm w characteristics such as the palpi and scale dis- 
trSxM.on along sring veins, Bile it is hard to say if these dj'rfferences 
are due to geographic factors, the existence of different species or sub- 
species is very possible, for example, Reid has reported frm pdaya that 
A, lesteri found theme has been named A. lesteri paraliae by Sandosham 
%9-d A. seudos5mnsis that w&?recognfzed as such w Reid hasalso 
been grouped -- e+ w mas as A. lesteri gs_e~~_c~~&~&.s. &ether the narrow 
decked egg type of& @%%~~~u&g the extremely narrow decked egg 
ty& as fomd ;irz China ma, y be related to any of the foreign4 lesteri, -_ 
characteristics such as narrow @e mrk at w5ng tip of&, lestez5 pamliae I____ _. ___._, 
of B%&ya, its E&Z~~~ on oxen bloocj,^ _‘- and b&eding along salty coaszial 
meas show it to be ~dtiferent. &sides sme morphological differences, 
A, lesteri fmm the Phillipine~ = and Japan breed mainly along beach azxas 
am3 the relationship wzi.tE mazy is not great. These characteristics make 
them Different from the narrow decked egg type of A, stiensis. 

For this 28850122, we feel that different types of the A. sinerzsis 
groq in C&&a xust be studied 5x1 greater depth and detail before their 
position in the classification scheme c8n be detetied, 
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