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A NBEW SPECIESOF ANOPHEL ES HYRCANUS GROUP FROM
NEIMONGOL AUTONOM OUSREGION (D IPTERA: CUL ICIDAE)
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ABSTRACT M orphology of A ngpheles (A nopheles) hailarensis, a nev gecies belonging to the A ngphe-
les hy rcanus group, collected from Hailaer, N ei M ongol A utonomous Region, P. R. of China, is described in
adult, pupal, larval and egg stages It is closely related to A ngpheles sinensisW iedemann, 1828 and A nopheles
heiheensisM a, 1981, Comparisonson adult morphology anong above three gecies and egg morphology be-
tw een the new ecies and A nopheles sinensis are m ade
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Hailar City is located in 119°44’ E lon-
gitude, 49°13' N latitude, faunally belonging
to HulunBuir Plateau Subdivision,M ongoli-
a-X injiang D ivision,M iddleA sia Subregion,
Palearctic Region M osquito faunaof North-
east China and adjacent region including
Hailar has been reported (Chang, 1958
Su, 1983°* and Zhang, 1983™). A total of
66 gecies in 6 genera were recorded A -
mong them, 6 ecies belong to Genus
A nopheles A thorough study of the anophe-
line mosquitoes in Hailar conducted during
1993 to 1995 show ed that one ecies is new
w hich is described here as An (Ano)
hailarensis 9. nov.

M ater ialsand M ethods

M osquito collections w ere made from
the cow sheds and breeding places in the sur-
burbs of Hailar City during A ugust 4—20,
1993 Each engorged famalew as islated in
a glass tube fitted w ith danp cotton and a
piece of filter paper for oviposition The
eggsw ere reared to adults and ten broods of
mosquitoes containing the eggs, the adults
and the asciated fourth instar larval and
pupal exuviaew ere preserved for study us

ing the method reported by Xu and Feng
(1975)'®. The pinned adult pecimens and
larval and pupal exuviae on microsoope
slides were exanined under a sterom icro-
scope or binocular microscope M orphologi-
cal teminology and numbering of larval and
pupal setae follow Harbach and Knight
(1980, 1981)"®. And Lu (1974)™ is fol-
low ed for wing gpot nomenclature

D escription

A dults have broad hindtarsal pale
bands (hindtarsomeres 2—4 possess apical
and basal pale bands). Thew ings havew ide
pale fringe ots Reamigium ismixture of
pale and dark scales, humeral crossvein
w ithout scale, costa darkly scaled except
subcostal and pregpical pale pots and there
is a distinct pale fringe got at apex of
V5 2 M ales have a basal band on palpal
segment 3, the aedeagus has 5—6 pairs of
leaflets T he pupae have the trumpet darkly
pignented with a thin and paler rim and
have a distinct pattern of dark sotson the
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Palearctic Region Among 6 species w ithin
An hyrcanus group recorded from the
Palearctic Region in China, An hailarensis
9. nov. is closely related to A n sinensis and
A n heiheensis D ifferential characteristics a-
mong the adults of above three gecies are
shown in Table 3 and morphological com-
parioon of the eggs betw een A n hailarensis
9. nov. and A n sinensis is given in Table 4

These data show ed that obviously morpho-
logical differences exist anongA n hailaren-
sis . nov. and its sibling ecies, 0 it is

proved to be a distinct gpecies

Table 4 M orpholgical canpar ison of the
eggs between Anopheles hailarensis o0 nov

_—andAnaoheles sinensisW iedemann, 1828
A ngpheles

Characteristics hailarensis Asr;?e:m;lses
. nov.
L ength of egg (um) 679 3 611 1
W idth of deck (um) 47 94 9
W idth of deck AV idth of egq (%) 20 5 50 2
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w ing case The anterior tergal plateson ab-
dom inal segments 11V |l of larvae are not u-
nifomly pignented The pecten has 8-10
long teeth The eggs have a widish deck,
that is about Q 21 of eggw idth

Female (Figs 1—4): L arge size, wing
length 4 10—4 99 mm, average 4 5mm (10
fecimens measured). Head: Frontal area
has long w hite seta-like scales V ertex w ith
pale erect scaleson central area, dark brow n
erect scales laterally. Palpus is rather slen-
der,w ith 4 distinct pale bands, no pale scale
betw een the pale bands Base of palpus is
shaggy,w ith scattered pale scales dorsally.
A ntenna is slender, about Q 75 length of
palpus There are some flattened pale scales
on the pedicel and basal six segments of
flagellomeres Clypeus has a tuft of dark
scales on each side The edge of eye has a
narrow pale line Thorax: Scutal integument
light brown, with dark brown median line
extending from the frontal border back to
prescutellar area, with paired dark lateral
lines and indistinct dark eyegpots Thepleu-
raof thorax isgrey,w ith a longitudinal dark
line extending from front back to prealar
area There are several flattened pale scales
on anterior pronotum and sternopleuron
Pleural setaec 4—7 propleural, 6—10 pre-
alar, 5—6 uppersternopleural and 6—9 up-
per messpimeral W ing: W ith pale and dark
scales contrast Costa darkly scaled except
subcostal and preapical pale gots, the sub-
costal pale ot is usually longer than the
preagpical ot Humeral crossvein usually
bare There is a distinct sector pale ot on
V 1 besides subcostal and preapical pale
gots, and the middle dark got is deep
black Reamigium is usually mixture of pale
and dark scales Base of V 2 and the fork of
V 2 1andV 2 2 aswell as the gpexes of V
2 landV 2 2w ith dark scales, the remain-

der parts are usually mixture of pale and
dark scales Base and agpex of V 3w ith dark
scales,mainly pale on middle portion, infre-
guently w ith scattered dark scales V 4main-
ly dark scaled, the fork and apexesof V4 1
andV 4 2w ith dark scales, and usually have
pale and dark dots on the middle portion
Basal dark mark onV 5 is rather long, usual-
ly separated by its own length from the
most basal dark potonV 6 V 5 1w ith dark
scales on its base and apex, there are wo
dark gpots on the middle portion V 6 with
two dark gots Apical pale fringe ot ex-
tendsfromnV2 1toV 4 1 There isan obvi-
ous pale fringe ot at the gpex of V& 2
Stem of halter pale, knob is covered densely
w ith dark flattened scales L eg: Coxae have
distinct pale scales Foreleg: Fanur has dark
scales dorsally and apically, with dirty yel-
low scales ventrally. Tibia dark doraslly,
pale ventrally. Tarsomeres 1—3 w ith nar-
row apical pale bands approximately equal
segnent w idth, without basal pale band
M id-leg: Femur and tarsomeres as on fore-
leg Hindleg: Famur dark scaled dorsally and
apically,w ith yellow scales ventrally except
at apex; tarsomere 1 has apical pale band;
tarsomeres 2—4 not only possess apical pale
bands, but al®o have basal pale bands, for-
ming three broad pale bands tarsomere 5
usually has basal pale band A bdomen: In-
tegument dark brow n dorsally, pale ventral-
ly,with long golden setae, devoid of scales
except median tuft of erect dark scales near
caudal margin of sternum V Il Infrequently
(4/10), there are a snall nunber of flat-
tened pale scaleson sternum V |

M ale (Figs 5—8): General markings
are as that for the fenale Head: Base of pal-
pus is shaggy, inner side of segnent 2 has a
pale longitudinal line, base of segnents 3—5
with narrow pale bands, segnent 5 pale



scaled on dorsogpical @ 50; with long hairs
on themargin of segnent 4 L eg: Essentially
as in fanale except the pale bands of hind-
tarsomeres 2—4 may be slightly longer, the
length of each pale band is about 2 5—4 0
tmes of segnent width Genitalia
Basimeresw ithout pale scale, but have seve-
ral dark scales and long setae laterally and
dorsally. There are 2 parabasal gines, the
inner gine is stout, arising from a marked
prominence, the outer gine is straight, slen-
der and longer than inner ine Dorsal lobe
of clagette isbroad,w ith 4—5 inesw hich
fuse to fom club, ventral lobe of clagpette
with 2 long setae and several short hairs
mesal seta distinctly longer than lateral se-
tae A edeagus is slightly longer, with 5—6
pairs of leaflets, the largest one usually has
a basal tooth and several lateral teeth on
one edge

Pupa (Figs 9—10): The pupal exuvia
is generally darkly pignented Range, ave-
rage and modal num ber of setal branchesfor
pupae are presented in Table 1 Tip of an-
tennal case pale,w ith distinct dark marks at
each joint of flagellomeres L eg case w ith
vme dark crossbars W ing case with dis
tinct round dark markings arrange along the
w ing veins of the developing adult T rum-
pet: Darkly pignented, with thin and paler
rim. On themetathorax, dark markings exist
at both sides Paddle Refractile border ap-
proximately Q 72 of paddle length; 1-p is
dark and strong, about 2 tmes of 2
length

L arva (Figs 11—16): Integument is
generally darkly pignented Range, average
and modal num ber of setal branches for lar-
vae are presented in Table 2 Head: Franto-
clypeus has distinct dark pattern Seta 3-C
w ith 60 or more branches, it divides into 2-
and 3 big branches, each big branch divides
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into several snall branches and then each
snall branch divides into many fine hairs 4-
C is rather strong, 3—6 branches, usually 4
branches 5-, 6-C 16—20 and 17—23 bran-
ches, regectively. 7-C 20—27 branches, a-
verage 23 4 branches 8-C 7—11 branches,
average 9 branches 9-C 5—9 branches, av-
erage 6 6 branches Branching number of 8-
C isusually more than 9-C. T he shaft of an-
tenna has a number of minute ginous pro-
jections which are usually congicuous on
the internal surface A ntennal hair 1-A is
strong, 3—6 branches, average 4 9 branch-
es Thementun bears 7 teeth, a row of 3
teeth on each side of themedian tooth T ho-
rax: Seta 1-P smple or occasionally (6,/20)
2—4 branches on distal half; 2-P 8—13
branches, average 9 7 branches 4M 4—5
branches, divided from an erect central
stem; 3-T is an undeveloped paimate hair,
w ith 8—20 unpigmented leaflets A bdom en:

Seta 1 with flattened unpigmented leaflets
on segments I—II; well developed
(paimate) and darkly pignmented leaflets on
segnents 111V I, each consisted of 16—26
leaflets The leaflets are not uniformly pig-
mented, their shoulder areas are the darkest
and their filaments are pale The anterior
tergal plateson segments II—V Il are usual-
ly not uniformly pignented, the anterior
half is dark and the posterior half is pale,
this characteristicmay be useful for identifi-
cation between the new ecies and An

sinensis The anterior tergal plate of segnent
V 11l is not very long, but fairly broad, the
index of its lengthAvidth is Q@ 52—Q 60,
avarage Q 56; the pigmentation on the plate
is not uniform too, both sides are dark, and
the central area ispale Pecten plate has 8—
10 long teeth (frequently 9) and 12—15
short teeth The lengths of long teeth are
105—132 um, the lengthsof short teeth are



21—26 pm, the length of the fomer is
about 5 timesof the latter.

Egg (Fig 17): 10 eggsw ere exam ined
The egg is rather large, egg length 658 4—
70Q 2 pm, average 679 3 um; egg w idth in-
cluding float 219 4—24Q0 4 um, average
229 9 um. D eck exhibits shoe-like in shape,
its anterior and posterior portions are obvi-
ously wider than its middle portion The
average deck w idthsof the anterior and pos-
terior portions are 73 2 ym and 62 7 pm,
regectively; while the deck widths of the
middle portion are 36 6—57 5 um, average
47 0 um, and is about Q 21 of the egg
w idth L engths of float are 365 8—407 6
um, average 386 7 um, being about Q 57 of
the egg length There are 22—30 ribs, aver-
age 25 5 ribson the float

Type data Holotype 1 fanale (SV
135-1) w ith associated its pupal and larval
exuviae on microscope slides and 10 eggs

A llotype 1 male (SM -135-11)w ith as
ciated its pupal and larval exuvie on mi-
crosoope slides

Paratypes 50 females and 50 males
w ith asciated their pupal and larval exuvi-
ae on microscope slides

A Il above mentioned holotype, allotype
and paratypesw ere collected by the authors
during A ugust 4—20, 1993 from cow sheds
in the suburbs of Hailar, and are deposited
in the Institute of Parasitic D iseases, Chi-
nese A cadany of PreventiveM edicine

Other materials exanined: 5 fanales
and 2 males oollected from Zalantun, N ei
M ongol A utonomous Region, People’ sRe-
public of China (123° E longitude, 48°N lat-
itute); 4 females collected from Y inbo,
Deanocratic People’ s Republic of Korea
(125° E longitude, 38°20' N latitute) and 3
females collected from Xinpu, Democratic
People’ s Republic of Korea (128° E longi-
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tude, 40°N latitude).

Bionomics L arvae have been encoun-
tered in fresh water ground pools near hu-
man dwellings and clean water pits with
abundant aquatic plantson thew ild pasture
ground In these breeding places, larvae of
An hailarensis 9. nov. coexist with larvae
of A n messeae Falleroni, 1926, Culex modes-
tus Ficalbi, 1889 and Aedes dorsalis
(M eigen), 183Q T he density of fanaleAn
hailarensis 9. nov. within the cow sheds in
the evening was higher than An sinensis,
and low er than A n messeae Among 284 fe-
males caught during the A ugust, 1993, the
percentages of A n sinensis, An hailarensis
9. nov. and A n messeaew ere 8 8%, 14 4%
and 76 8% regectively.

D iscussion

The clypeus of fanale A n hailarensis
9 nov. has a tuft of dark scales on each
side, palpusw ith 4 distinct pale bands, ster-
num V |1l of abdominal segnen T hasmedian
tuft of erect dark scales and seta 3-C of the
larval head has 60 or more branches These
characteristics coincide very well with the
definition of the “ Anoheles hyrcanus
group” setted by Reid (1953) ™. The fact
demonstrates that A n hailarensis 9. nov. is
one of themanbersof An hyrcanus group.
In China, An hyrcanus group is one of the
most complicated and important sibling
gecies groups A ccording to the reports of
Lu et al (1993)" and L ei (1996) ", there
w ere 19 gpecies of mosquitoes belon-ging to
the An hyrcanus group in China (some
Pecies ramain to be further studied). This
paper reports on another ecies M ost
gecies of An hyrcanus group distribute in
theOriental Region Only a fev gecies dis
tribute in the Palearctic Region An
hailarensis 9 . nov . is restricted to the
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Figs 1—8 Adult of Anopheles hailarensis o nov. 1,2 W ing of fenale 3 L egs of female A foreleg, B midleg, C
hindleg, 4 Palpusof female 5 Palpusof male 6 M ale genitalia; 7 Clasette 8 L eaflets of aedeagus

Figs 9—11 Pupa and larva of Anopheles hailarensis g2 nov. 9 Pupal cephalothorax; 10 Pupal metanotum and ab-
damen; 11 Head of larva; 12 M entum of larva

Figs 13—17 Larva and egg of Anopheles hailaerensis sp nov. 13 Abdan inal ssgnents 1 —VI of larva; 14 Setae 1-3P
of larva; 15 Falmate hair of abdam inal ssgnents [II—VIl of larva; 16 Term inal ssgnentsof larval abdanen; 17 Egg

Table 3 Differential characteristics anong the adults of A ngpheles hailarensis . nov,

A nogheles sinensis and A ngpheles hejheensis
P

Sex Characte- A nop heles sinensis A nop heles hailarensis A nopheles heiheensis
ristics W iedemann. 1828 . Nov. Ma, 1981"
Fanmale Wing: Remigiun M ixtureof pale and dark scales M ixture of pale and dark scales M ost partw ithw hite scales
V5 2pale
frine ot Presence Presence A bsence
L eg: Foreleg Tarsomeres 1—3 only have Tarsomeres 1—3 only have Tarsomeres 1—2 have broad
narrow apical pale bands, no narrow apical pale bands, no pale basal bands, each band
basal pale band basal pale band asw ide as two times of seg-
ment width Tarsomere 3 has
a narrow basal pale band ap-
proximately egual segment
w idth
M idleg Tarsomeres as on foreleg in- Tarsomeres as on foreleg in- Tarsomeres as on foreleg in-
dicated above dicated above dicated above

Hindleg Tarsomeres 1—4 only have Tarsomere 1 has an apical Tarsomeres 1—4 have basal
narrow apical pale bands, no pale band Tarsomeres 2—4 pale bands approximately as
basal band Tarsomere 5 is not only possess gical pale wide as two timesof segment
dark thoroughly. bands, but also with basal width, and tarsomeres 1—3

pale bands, foming three have gical pale bands, form-
broad pale bands Tarsomere ing some broad pale bands
5 has basal pale band Tarsomere 5 is black thor-
oughly.
Male Number of aedea- 4—5 5 6 4—5
gus leaflets(pair)

"A coording to the description of M a (1981) p. 66—67 for A n heiheensis



