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　　ABSTRACT　M o rpho logy of A nop heles (A nop heles) ha ila rensis, a new species belonging to the A nop he2
les hy rcanus group , co llected from H ailaer, N ei M ongo l A u tonomous R egion, P. R. of Ch ina, is described in

adu lt, pupal, larval and egg stages. It is clo sely related to A nop heles sinensis W iedem ann, 1828 and A nopheles

heiheensisM a, 1981[1 ]. Comparisons on adu lt mo rpho logy among above th ree species and egg mo rpho logy be2
tw een the new species and A nop heles sinensis are m ade.

　　Key words: D ip tera, Cu licidae,A nop heles hy rcanus group , new species,N eiM ongo l A u tonomous R egion

　 　 3 W HO Co llabo rat ing Cen tre fo r M alaria,

Sch isto som iasis and F ilariasis.

　　H aila r C ity is loca ted in 119°44’E lon2
gitude, 49°13’N lat itude, fauna lly belonging

to H u lun Bu ir P la teau Subdivision,M ongo li2
a2X in jiang D ivision,M iddle A sia Sub reg ion,

Pa learct ic R egion. M o squ ito fauna of N o rth2
east Ch ina and adjacen t reg ion includ ing

H aila r has been repo rted (Chang, 1958[ 2 ];

Su, 1983[ 3, 4 ] , and Zhang, 1983[ 5 ] ). A to ta l of

66 species in 6 genera w ere reco rded. A 2
m ong them , 6 species belong to Genu s

A nopheles. A tho rough study of the anophe2
line m o squ itoes in H aila r conducted du ring

1993 to 1995 show ed tha t one species is new

w h ich is described here as A n. (A no. )

ha ila rensis sp. nov.

M a ter ia ls and M ethods

　　M o squ ito co llect ion s w ere m ade from

the cow sheds and b reed ing p laces in the su r2
bu rb s of H aila r C ity du ring A ugu st 4—20,

1993. Each engo rged fem ale w as iso la ted in

a g lass tube fit ted w ith dam p co t ton and a

p iece of filter paper fo r ovipo sit ion. T he

eggs w ere reared to adu lts and ten b roods of

m o squ itoes con ta in ing the eggs, the adu lts

and the associa ted fou rth in sta r la rva l and

pupal exuviae w ere p reserved fo r study u s2

ing the m ethod repo rted by Xu and Feng
(1975) [ 6 ]. T he p inned adu lt specim en s and

larva l and pupal exuviae on m icro scope

slides w ere exam ined under a sterom icro2
scope o r b inocu lar m icro scope. M o rpho log i2
ca l term ino logy and num bering of la rva l and

pupal setae fo llow H arbach and Kn igh t
(1980, 1981) [ 7, 8 ]. A nd L u ( 1974) [ 9 ] is fo l2
low ed fo r w ing spo t nom encla tu re.

D escr iption

　 　 A du lts have b road h ind tarsa l pa le

bands (h ind tarsom eres 2—4 po ssess ap ica l

and basa l pa le bands). T he w ings have w ide

pale fringe spo ts. R em igium is m ix tu re of

pa le and dark sca les, hum era l cro ssvein

w ithou t sca le, co sta dark ly sca led excep t

subco sta l and p reap ica l pa le spo ts and there

is a d ist inct pa le fringe spo t a t apex of

V 5. 2. M ales have a basa l band on palpa l

segm en t 3, the aedeagu s has 5—6 pairs of

leaflets. T he pupae have the trum pet dark ly

p igm en ted w ith a th in and paler rim and

have a dist inct pa t tern of dark spo ts on the
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Palearct ic R egion. Am ong 6 species w ith in

A n. hy rcanus group reco rded from the

Palearct ic R egion in Ch ina, A n. ha ila rensis

sp. nov. is clo sely rela ted to A n. sinensis and

A n. heiheensis. D ifferen t ia l characterist ics a2
m ong the adu lts of above th ree species are

show n in T ab le 3 and m o rpho log ica l com 2
parison of the eggs betw een A n. ha ila rensis

sp. nov. and A n. sinensis is g iven in T ab le 4.

T hese da ta show ed tha t obviou sly m o rpho2
log ica l d ifferences ex ist am ong A n. ha ila ren2
sis sp. nov. and its sib ling species, so it is

p roved to be a dist inct species.
Table 4　M orpholg ica l compar ison of the
eggs between A nop heles ha ila rens is sp. nov
and A nop heles s inens is W iedemann , 1828

Characterist ics
A nop heles
ha ilarensis

sp. nov.

A nop heles
sinensis

L ength of egg (um ) 679. 3 611. 1
W idth of deck (um ) 47　 94. 9

W idth of decköW idth of egg (% ) 20. 5 50. 2
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内蒙古赫坎按蚊种团一新种 (双翅目: 蚊科)

许锦江　罗幸福
中国预防医学科学院寄生虫病研究所, 世界卫生组织疟疾、血吸虫病和丝虫病合作中心　上海　200025

　　提要　本文记述一种采自我国内蒙古自治区海拉尔市郊, 隶属于赫坎按坟种团

的新种海拉尔按蚊[A nop heles (A nop heles) ha ila rensis sp. nov. ]的成虫、蛹、幼虫和卵

的形态特征。成虫与其近缘种中华按蚊 (A nop heles sinensis W iedem ann, 1828) 和黑河

按蚊 (A nop heles heiheensis M a, 1981) 的形态进行比较, 并与中华按蚊卵的形态作比

较。
　　关键词　双翅目　蚊科　赫坎按蚊种团　新种　内蒙古自治区
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w ing case. T he an terio r terga l p la tes on ab2
dom inal segm en ts II2V II of la rvae are no t u2
n ifo rm ly p igm en ted. T he pecten has 8210

long teeth. T he eggs have a w id ish deck,

tha t is abou t 0. 21 of egg w id th.

　　Fem ale (F igs. 1—4) : L arge size, w ing

length 4. 10—4. 99 mm , average 4. 5 mm (10

specim en s m easu red ). H ead: F ron ta l a rea

has long w h ite seta2like sca les. V ertex w ith

pa le erect sca les on cen tra l a rea, dark b row n

erect sca les la tera lly. Pa lpu s is ra ther slen2
der,w ith 4 dist inct pa le bands, no pale sca le

betw een the pa le bands. Base of pa lpu s is

shaggy, w ith sca t tered pale sca les do rsa lly.

A n tenna is slender, abou t 0. 75 length of

pa lpu s. T here are som e fla t tened pale sca les

on the pedicel and basa l six segm en ts of

flagellom eres. C lypeu s has a tuft of dark

sca les on each side. T he edge of eye has a

narrow pale line. T ho rax: Scu ta l in tegum en t

ligh t b row n, w ith dark b row n m edian line

ex tending from the fron ta l bo rder back to

p rescu tella r a rea, w ith pa ired dark la tera l

lines and ind ist inct dark eyespo ts. T he p leu2
ra of tho rax is grey,w ith a longitud ina l dark

line ex tending from fron t back to p rea la r

area. T here are severa l f la t tened pale sca les

on an terio r p rono tum and sternop leu ron.

P leu ra l setae: 4—7 p rop leu ra l, 6—10 p re2
a la r, 5—6 uppersternop leu ra l and 6—9 up2
per m esep im era l. W ing: W ith pa le and dark

sca les con trast. Co sta dark ly sca led excep t

subco sta l and p reap ica l pa le spo ts, the sub2
co sta l pa le spo t is u sua lly longer than the

p reap ica l spo t. H um era l cro ssvein u sua lly

bare. T here is a d ist inct secto r pa le spo t on

V 1 besides subco sta l and p reap ica l pa le

spo ts, and the m iddle dark spo t is deep

b lack. R em igium is u sua lly m ix tu re of pa le

and dark sca les. Base of V 2 and the fo rk of

V 2. 1 and V 2. 2 as w ell as the apexes of V

2. 1 and V 2. 2 w ith dark sca les, the rem ain2

der parts a re u sua lly m ix tu re of pa le and

dark sca les. Base and apex of V 3 w ith dark

sca les, m ain ly pa le on m iddle po rt ion, infre2
quen t ly w ith sca t tered dark sca les. V 4 m ain2
ly dark sca led, the fo rk and apexes of V 4. 1

and V 4. 2 w ith dark sca les, and u sua lly have

pale and dark do ts on the m iddle po rt ion.

Basa l dark m ark on V 5 is ra ther long, u sua l2
ly separa ted by its ow n length from the

m o st basa l dark spo t on V 6. V 5. 1 w ith dark

sca les on its base and apex, there are tw o

dark spo ts on the m iddle po rt ion. V 6 w ith

tw o dark spo ts. A p ica l pa le fringe spo t ex2
tends from V 2. 1 to V 4. 1. T here is an obvi2
ou s pa le fringe spo t a t the apex of V 5. 2.

Stem of ha lter pa le, knob is covered den sely

w ith dark fla t tened sca les. L eg: Coxae have

dist inct pa le sca les. Fo releg: Fem u r has dark

sca les do rsa lly and ap ica lly, w ith d irty yel2
low sca les ven tra lly. T ib ia dark do raslly,

pa le ven tra lly. T arsom eres 1—3 w ith nar2
row ap ica l pa le bands app rox im ately equal

segm en t w id th, w ithou t basa l pa le band.

M id2leg: Fem u r and tarsom eres as on fo re2
leg. H indleg: Fem u r dark sca led do rsa lly and

ap ica lly, w ith yellow sca les ven tra lly excep t

a t apex; ta rsom ere 1 has ap ica l pa le band;

ta rsom eres 2—4 no t on ly po ssess ap ica l pa le

bands, bu t a lso have basa l pa le bands, fo r2
m ing th ree b road pale bands; ta rsom ere 5

u sua lly has basa l pa le band. A bdom en: In2
tegum en t dark b row n do rsa lly, pa le ven tra l2
ly, w ith long go lden setae, devo id of sca les

excep t m edian tuft of erect dark sca les near

caudal m arg in of sternum V II. Infrequen t ly
( 4ö10) , there are a sm all num ber of fla t2
tened pale sca les on sternum V I.

　　M ale (F igs. 5—8) : Genera l m ark ings

are as tha t fo r the fem ale. H ead: Base of pa l2
pu s is shaggy, inner side of segm en t 2 has a

pa le longitud ina l line, base of segm en ts 3—5

w ith narrow pale bands, segm en t 5 pale
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sca led on do rsoap ica l 0. 50; w ith long hairs

on the m arg in of segm en t 4. L eg: E ssen t ia lly

as in fem ale excep t the pa le bands of h ind2
ta rsom eres 2—4 m ay be sligh t ly longer, the

leng th of each pale band is abou t 2. 5—4. 0

t im es of segm en t w id th. Gen ita lia:

Basim eres w ithou t pa le sca le, bu t have seve2
ra l dark sca les and long setae la tera lly and

do rsa lly. T here are 2 parabasa l sp ines, the

inner sp ine is stou t, a rising from a m arked

p rom inence, the ou ter sp ine is st ra igh t, slen2
der and longer than inner sp ine. Do rsa l lobe

of claspet te is b road,w ith 4—5 sp ines w h ich

fu se to fo rm club, ven tra l lobe of claspet te

w ith 2 long setae and severa l sho rt ha irs;

m esa l seta d ist inct ly longer than la tera l se2
tae. A edeagu s is sligh t ly longer, w ith 5—6

pairs of leaflets, the la rgest one u sua lly has

a basa l too th and severa l la tera l teeth on

one edge.

　　Pupa (F igs. 9—10) : T he pupal exuvia

is genera lly dark ly p igm en ted. R ange, ave2
rage and m odal num ber of seta l b ranches fo r

pupae are p resen ted in T ab le 1. T ip of an2
tenna l case pa le,w ith d ist inct dark m ark s a t

each jo in t of flagellom eres. L eg case w ith

som e dark cro ssbars. W ing case w ith d is2
t inct round dark m ark ings arrange a long the

w ing vein s of the develop ing adu lt. T rum 2
pet: D ark ly p igm en ted, w ith th in and paler

rim. O n the m eta tho rax, dark m ark ings ex ist

a t bo th sides. Paddle: R efract ile bo rder ap2
p rox im ately 0. 72 of paddle leng th; 12p is

dark and strong, abou t 2 t im es of 22p
length.

　　L arva ( F igs. 11—16) : In tegum en t is

genera lly dark ly p igm en ted. R ange, average

and m odal num ber of seta l b ranches fo r la r2
vae are p resen ted in T ab le 2. H ead: F ran to2
clypeu s has d ist inct dark pa t tern. Seta 32C
w ith 60 o r m o re b ranches, it d ivides in to 22
and 3 b ig b ranches, each b ig b ranch divides

in to severa l sm all b ranches and then each

sm all b ranch divides in to m any fine ha irs. 42
C is ra ther st rong, 3—6 b ranches, u sua lly 4

b ranches. 52, 62C 16—20 and 17—23 b ran2
ches, respect ively. 72C 20—27 b ranches, a2
verage 23. 4 b ranches. 82C 7—11 b ranches,

average 9 b ranches. 92C 5—9 b ranches, av2
erage 6. 6 b ranches. B ranch ing num ber of 82
C is u sua lly m o re than 92C. T he shaft of an2
tenna has a num ber of m inu te sp inou s p ro2
ject ion s w h ich are u sua lly con sp icuou s on

the in terna l su rface. A n tennal ha ir 12A is

strong, 3—6 b ranches, average 4. 9 b ranch2
es. T he m en tum bears 7 teeth, a row of 3

teeth on each side of the m edian too th. T ho2
rax: Seta 12P sim p le o r occasiona lly (6ö20)

2—4 b ranches on dista l ha lf; 22P 8—13

b ranches, average 9. 7 b ranches; 42M 4—5

b ranches, d ivided from an erect cen tra l

stem ; 32T is an undeveloped palm ate ha ir,

w ith 8—20 unp igm en ted leaflets. A bdom en:

Seta 1 w ith fla t tened unp igm en ted leaflets

on segm en ts I— II; w ell developed
(pa lm ate) and dark ly p igm en ted leaflets on

segm en ts III2V II, each con sisted of 16—26

leaflets. T he leaflets a re no t un ifo rm ly p ig2
m en ted, their shou lder areas are the darkest

and their f ilam en ts are pa le. T he an terio r

terga l p la tes on segm en ts II—V II are u sua l2
ly no t un ifo rm ly p igm en ted, the an terio r

ha lf is dark and the po sterio r ha lf is pa le,

th is characterist ic m ay be u sefu l fo r iden t if i2
ca t ion betw een the new species and A n.

sinensis. T he an terio r terga l p la te of segm en t

V III is no t very long, bu t fa irly b road, the

index of its leng thöw idth is 0. 52—0. 60,

avarage 0. 56; the p igm en ta t ion on the p la te

is no t un ifo rm too , bo th sides are dark, and

the cen tra l a rea is pa le. Pecten p la te has 8—
10 long teeth ( frequen t ly 9 ) and 12—15

sho rt teeth. T he length s of long teeth are
105—132 Λm , the length s of sho rt teeth are
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21—26 Λm , the length of the fo rm er is

abou t 5 t im es of the la t ter.

　　Egg (F ig. 17) : 10 eggs w ere exam ined.

T he egg is ra ther la rge, egg length 658. 4—
700. 2 Λm , average 679. 3 Λm; egg w id th in2
clud ing floa t 219. 4—240. 4 Λm , average

229. 9 Λm. D eck exh ib its shoe2like in shape,

its an terio r and po sterio r po rt ion s are obvi2
ou sly w ider than its m iddle po rt ion. T he

average deck w id th s of the an terio r and po s2
terio r po rt ion s are 73. 2 Λm and 62. 7 Λm ,

respect ively; w h ile the deck w id th s of the

m iddle po rt ion are 36. 6—57. 5 Λm , average

47. 0 Λm , and is abou t 0. 21 of the egg

w id th. L ength s of floa t a re 365. 8—407. 6

Λm , average 386. 7 Λm , being abou t 0. 57 of

the egg length. T here are 22—30 rib s, aver2
age 25. 5 rib s on the floa t.

　　 T ype data: Ho lo type: 1 fem ale ( SM

13521) w ith associa ted its pupal and larva l

exuviae on m icro scope slides and 10 eggs.

　　A llo type: 1 m ale (SM 2135211)w ith as2
socia ted its pupal and larva l exuvie on m i2
cro scope slides.

　　 Para types: 50 fem ales and 50 m ales

w ith associa ted their pupal and larva l exuvi2
ae on m icro scope slides.

　　A ll above m en t ioned ho lo type, a llo type

and para types w ere co llected by the au tho rs

du ring A ugu st 4—20, 1993 from cow sheds

in the subu rb s of H aila r, and are depo sited

in the In st itu te of Parasit ic D iseases, Ch i2
nese A cadem y of P reven t ive M edicine.

　　O ther m ateria ls exam ined: 5 fem ales

and 2 m ales co llected from Zalan tun, N ei

M ongo l A u tonom ou s R egion, Peop le’s R e2
pub lic of Ch ina (123°E longitude, 48°N lat2
itu te ) ; 4 fem ales co llected from Y inbo,

D em ocra t ic Peop le ’s R epub lic of Ko rea
(125°E longitude, 38°20’N lat itu te) and 3

fem ales co llected from X inpu, D em ocra t ic
Peop le’s R epub lic of Ko rea (128°E longi2

tude, 40°N lat itude).
　　B ionom ics: L arvae have been encoun2
tered in fresh w ater ground poo ls near hu2
m an dw ellings and clean w ater p its w ith

abundan t aquat ic p lan ts on the w ild pastu re

ground. In these b reed ing p laces, la rvae of

A n. ha ila rensis sp. nov. coex ist w ith la rvae

of A n. m esseae Falleron i, 1926, Cu lex m od es2
tus F ica lb i, 1889 and A ed es d orsa lis

(M eigen) , 1830. T he den sity of fem ale A n.

ha ila rensis sp. nov. w ith in the cow sheds in

the even ing w as h igher than A n. sinensis,

and low er than A n. m esseae. Am ong 284 fe2
m ales caugh t du ring the A ugu st, 1993, the

percen tages of A n. sinensis, A n. ha ila rensis

sp. nov. and A n. m esseae w ere 8. 8% , 14. 4%

and 76. 8% respect ively.

D iscuss ion

　　T he clypeu s of fem ale A n. ha ila rensis

sp nov. has a tuft of dark sca les on each

side, pa lpu s w ith 4 dist inct pa le bands, ster2
num V II of abdom inal segm en T has m edian

tuft of erect dark sca les and seta 32C of the

la rva l head has 60 o r m o re b ranches. T hese

characterist ics co incide very w ell w ith the

defin it ion of the “A nop heles hy rcanus

group”set ted by R eid (1953) [ 10 ]. T he fact

dem on stra tes tha t A n. ha ila ren sis sp. nov. is

one of the m em bers of A n. hy rcanus group.

In Ch ina, A n. hy rcanus group is one of the

m o st com p lica ted and im po rtan t sib ling

species group s. A cco rd ing to the repo rts of

L u et a l (1993) [ 11 ] and L ei (1996) [ 12 ] , there

w ere 19 species of m o squ itoes belon2ging to

the A n. hy rcanus group in Ch ina ( som e

species rem ain to be fu rther stud ied). T h is

paper repo rts on ano ther species. M o st

species of A n. hy rcanus group dist ribu te in

the O rien ta l R egion. O n ly a few species d is2
t ribu te in the Palearct ic R egion. A n.

ha ila rensis sp . nov . is rest ricted to the
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F igs. 1—8 Adult of A nop heles ha ila rens is sp. nov. 1, 2　W ing of female; 3. L egs of female: A　foreleg, B　m idleg, C　
hindleg; 4　Palpus of female; 5　Palpus of male; 6　M ale gen ita l ia; 7　Claspette; 8　L eaf lets of aedeagus.
F igs. 9—11　Pupa and larva of A nop heles ha ila rens is sp. nov. 9　Pupal cephalothorax; 10　Pupal metanotum and ab-
domen; 11　Head of larva; 12　M en tum of larva.
F igs. 13—17　Larva and egg of A nop heles ha ilaerens is sp. nov. 13　Abdom inal segmen ts É —Î of larva; 14　Setae 1-3P
of larva; 15　Falmate ha ir of abdom inal segmen ts Ë —Ï of larva; 16　Term inal segmen ts of larval abdomen; 17　Egg.

T ab le 3　D ifferen tial characterist ics among the adults of A nop heles ha ilarensis sp. nov,
A nop heles sinensis and A nop heles heiheensis

Sex Characte2
rist ics

A nop heles sinensis
W iedem ann, 1828

A nop heles ha ilarensis
sp. nov.

A nop heles heiheensis
M a, 19813

Fem ale W ing: Rem igium M ixture of pale and dark scales M ixture of pale and dark scales M o st part w ith w h ite scales

V 5. 2 pale
frine spo t P resence P resence A bsence

L eg: Fo releg T arsom eres 1—3 only have
narrow ap ical pale bands, no
basal pale band.

T arsom eres 1—3 only have
narrow ap ical pale bands, no
basal pale band.

T arsom eres 1—2 have broad
pale basal bands, each band
as w ide as two tim es of seg2
m ent w idth. T arsom ere 3 has
a narrow basal pale band ap2
p roxim ately equal segm ent
w idth.

M idleg T arsom eres as on fo releg in2
dicated above

T arsom eres as on fo releg in2
dicated above

T arsom eres as on fo releg in2
dicated above

H indleg T arsom eres 1—4 only have
narrow ap ical pale bands, no
basal band. T arsom ere 5 is
dark tho rough ly.

T arsom ere 1 has an ap ical
pale band. T arsom eres 2—4
no t on ly po ssess ap ical pale
bands, bu t also w ith basal
pale bands, fo rm ing th ree
broad pale bands. T arsom ere
5 has basal pale band.

T arsom eres 1—4 have basal
pale bands app roxim ately as
w ide as two tim es of segm ent
w idth, and tarsom eres 1—3
have ap ical pale bands, fo rm 2
ing som e broad pale bands.
T arsom ere 5 is b lack tho r2
ough ly.

M ale
　

N um ber of aedea2
gus leaflets (pair)

4—5 5—6 4—5

　　3 A cco rding to the descrip tion of M a (1981) p. 66—67 fo r A n. heiheensis
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