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1. Introduction.

After the Russo-Japanese War (1904 05 anopheline mosquitoes of Chosen
were widely examined by several surgeons |18 20| and were reported fo be the
same as Anopheles vesoensis, which had been first found in Hokkaido Gt
and named by J. Tsuzuki (#[&E3E 20 [16], 1901, But K. Mivapaa gy 5%
21 [17) suggested in 1903 that A. yesoensis might be identical with Anopheles
hvrcanus var. sinensis WikpeMany, and in 1924 S, Yasiana i, —m 1]
confirmed Mivanma's opinion and concluded that TsuzUkl's specimens of ano-
pheles might have been that of A. sinensis. Hence the sole and widely pre-

valent anopheline mosquito in Chosen were surelv A, sinensis
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In 1916 Surgeon Colonel S. Waranane 1'% #5) (22] collected many speci-
mens of anopheles from various places in Chosen and examined them with S.
Yamana [21].  Among these specimens they found a new species caught
at Heisho (i1%05% 7~ and named it Anopheles koreicus Yamana & Warta-
NABE, 1918,

[ 1921 F. W. Enw arps [12,13) described a new species Anopheles punctibasis
caught at Nagusaki (E#¥, Japan, but this was found later by S. Yamapa to
be entirely identical with A. koreicus.

In 1928 H. Kosavasar (b ki i a0 [5,23| examined many specimens of mns
quitoes collected from various places in Chosen, but could not find any other

heles than A. nsi

In 1932 the writer found Anopheles sineroides at Seiryori (3% Haoxe),
near Keijo, and also in 1935 A. koreicus and A. edwardsi in the vicinity of
Taiden ' Bk KNI'. Thus both A, sineroides and A. edwardsi were first
discovered by the writer in Chosen and the species of anopheline mosquitoes in
Chosen has amounted to four. Of these four species A, simensis is the most
ceommon and the other three are extremely rare.

As 4. korefcns, A, sbhwroide: 2ud A, edwardsi are so rare not only in

Chosen, hut also in Japan Proper, no marphological description of the egrs,

larvae and pupae of these species has ever been reported
Since 1932

anopheles from the eggs laid by the captured {emale imagines to the adull
anes by rearing the larvae artificially in the Iahorarory, 1 believe it may be
ef =ignificance to make a comparative description of morphology of the eHgs,

arvie and pupae of these Edu.r kinds of anopholes.

As eggs of mosquitoes float on the surface of water, and larvae and pupae

move very quickly, it is not an easy task to observe precisely the minute

strucrare of “their bhodies in therr natural position. [f larvae or pupae are killed

by chemicals or heat, their hodies become deformed and appendaces distorted.
Floats of eges may easilv he damaaged by heating. Larvae or pupae can be
made motionless bv cooling with ice water, but to keep the temperature of
the water below 5 C is not =0 ensv. It iy absolutely necessarv to keep eges,
larvae or pupiae alwayvs moist, or they mav entively be crumpled and disfigured.

Tne simple practical method of examination is following
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Larvae or pupae are narcotized with chloroform water  aleohn’ §ilc.
chloroform 0.2 c.c. water 96.0 c.c.o and made motionless.  Then they ave e 1
a slide-glass with a drap of water, covered with a cover-ghiss, the viloe o 1
being smeared with vaseline. After the positin o1 the obieet i ascertincd 1.
be correct for the microscopic examination, the cover-glass is fixed with melted
parafine. Eggs can be examined bv a similar methnd

Prescrvation of specimens. Eges can he preserved o
quite a long time, if thev are kept moist and the temperature b
To keep eges moist they are laid an a sheet of filter-paper made nus iro
beneath by water soaked cotton

Eggs can also be preserved without much damage by floating them on a
small quantity of water in a bottle, and in order to prevent the eggs adhering
to the wall of bottle, petroleum benzin is poured op i water surface.

Specimens of larvae or pupae cin e prrst-rvedt'_; a solution of aceric o
5 att. of 30% acetic acid, sterile ay. dest. HK e, i a=fefeigerator.  Masquioes
mmagines can safelv be preserved in a closed bof " % ,'ﬂm“ with
cotton soaked with formalin water.

3. Special morpholouical descriptions.

(@) Anopheles hyrcanus (Pariasy var, sioiensis (WIEDEM AN,

I oo

R onun

Minimom, Mo
Length of eags 461
Length of fleats. 034
Breadth of eggs 0.18

By using a hand lens, two types of eggs can be d“\““”f”"}‘"‘l’

Type I The whale grey upper surface is surrounded Yoo ol

on lateral sides contizunus fo flnats and leaves no space het s e Tig
Lag In some specimens the Lateral parts of the ool connrans ©
very thin or disappear enurelv, and o sone others toe ollas e s
AU avowed thie apper sartae, PLVIT 1o

)

Tope e ol s ot conrrneos o e eyl s

both sides orrow sver-grevih spoce bhetweer the L




" Condiieting Of numerous small air-cells, is more distinct in' A, sSiwewsis than in

those of the other three specien 6-12 white warts can be seen at both ends
of the upper surface. The float is made up of 25-30 air chambers on each side

I observed another type of ova laid by A. sinemsis which were generally
mare blackish than the uwal opes, This kind of ova resembles closely that
dA.wmmmﬂ:nmmnMWm
band surrounded by a thin frill This black band is, however, broader than
that of A. sineroides, and its average breadth is 0.086 mm. Whether this kind
of ova indicates a different subspecies or not, is at present still problematical

. IL Fourt.hStageLarva
m(l) Gnﬁm mmmummlmmvnum

" ing to the environment, the colour colowr I varlid, #feen, grey, ralduh o R

brown end %ome sre spotted
(2) Head. (% Vn?.;

(a) The pattern mmwmnmmmm
position and size are varied.

() Outer clypeal hairs. Spiit into 35-50 branches, form a flat, fan-
shaped tuft. (PL IX la,b.)
Inner ciypeal hairs. Long, slender and single and set close toge-
ther. (PL VI 7)
Posterior clypeal hair. Branched (2-4) in the shape of young grass.
(PL IX 6a, 6b, 7a, 7h.)
Frontal haira. The tips of all three pairs are almost the same
length. (PL VII 7.)
Antenna. Spinens scattered on the surface of the antenna are rather
slender. At the tip of the antenna, there are a long branched hair
and two (rarely three) long, large spines. (PL IX 13. Plate X
la,b 2a,b.)

(@ Ant I hair. Branched (3-6) near the base. (PL X 3a,b,c,d.)

(h) Triangular plate. The crest of the plate is rather narrow and long,
tapering bluntly, (PL VII 11)

(3) Thorax.

() Inner shoulder hair (or Inner anterior submedian thoracic hair).
Tips are single or branched (3-4). (Pl. X 8a-d.)
Outer mesothoracic hair (or median lateral thoracic hair). Single
or branched into 5. (Pl X 12, 13.)
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(¢) Thoracic palmate. Small and rudimentary on the metathorax. (Pl
XI 9, 10.)

(4) Abdomen.

(a) Palmate hairs (or float hairs). The tip of each leaflet is thin and
long, tapering sharply and irregularly with staircase-shaped notches
on the lateral margins of the apical half. (Pl. XI 3a,b.)

(b) Pecten. Any spine is unrecognizable on the teeth. Long teeth are
darker brown than short ones (PL X 17a,b.)

ML Pupae
Palmate hair (or balancing pupal bristle.. Thickly branched at the base,
tuft-shaped, each bristle branched dich ty or fork-shaped. This
---anir-of -A. -sinensis resembles closely that of A. edwardsi, but the former
has more branches at base than the latter. (PL XTI I, 4, 5.
Seta A. Stout and short, tip tapering. (PL XV la)
Setza B. Branched into 3 or 4. (PL V19, X1 1))
Seta C. Single or branched dichotomously. (PL XII 9, XIll 1.)
Paddle. (PL XIHI 1)
Terminal paddle hair. Split near the tip into 2, 3 or 6 branches. (Pl
XIV 1-6.)
Subterminal hair. (It was first given the above name by the writer) A
slender hair arising about 0.05mm apart from the terminal hair and
split into 2 or 3 branches.

(8) Anopheles sineroides (Y AMADA)L
I. Egg.

(in mm.)

Average

Length of eggs 0.54 0.59 0.56
Length of floats. 0.34 041 0.37

Breadth of eggs. 019 021 0.20

On the upper surface a dark stripe of the breadth of 0.028-0.047 mm runs
straight from one end to the other, both lateral margins having white frills.
At each end of the dark stripe 4-8 white warts can microscopically bLe
recognized. The float consists of 22-30 air chambers. (PL VII 2a,b& 3a,b.
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fl. Fourth Stage Larva.
1) General appearance. Yellowish brown. (PL. VIII 2.
2) Head.
(@) Pattern on the dorsal surface is more or less distinet. No distinct
transversal band as in the case of A. sinensis. (PL VII 8.
‘b1 Outer clypeal hair. Fan-shaped, branching near the tip dichoto
mously or in fork-shape, branches being short and usually 11 15
i number. . PL IX 2 a-c.
Inner clypeal hair. Long, slender and single and set close togetier.
(Pl V11 8.
Posterior clypeal hair. Split into 2-6 branches in the shape of young
grass. (Pl IX 9, 10.)
Frontal hair. Outer two pairs are obviously shorter than the inner
one pair. (PL VII 8,
Antenna. Spines scattered over the surface of the antenna resembles
those of A. sinensis, relatively more slender than those of the other
two species. (Pl 1X 14, 15)
(g) Antennal hair. Split into 4-7 branches. (Pl 1X 14, 15,
(h) Triangular plate. Crest relatively wide and blunt. (Pl VII 12.)
13) Thora.
(a) Inner shoulder Rair. Splitting near the tip into 2 or 3 branches.
(P. X 9ac)
'b)  Outer mesothoracic hair. Splitting near the tip into 3 branches.
(PL X 14,
«¢i Tharacic palmate on metathoracic. Resembiing A, sinensis in its
shape. (Pl XI 11, 15,
4+ Abdomen.
(@) Palmate hairs. The tip of each leaflet appears to be cut off. Near
the tip both edges are notched in the shape of a stair-case. In the

middle of the leaflet numerous pigmented longitudinal striae are
seen. o PLOXY 40

b Pecten. Spines on short teeth are stout and canspicuous.  Long
teeth are deeper in colour than short ones. (Pl X 18
. Pupa.

L. Palmate hair. Branched at the base in flat tuft shape, bristles branching
dichotomously. ¢Pl. XII 2, 6.
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(21 Seventh segment.
Seta A. Stout and short, tip blunt. . Pl. XV 2a.
Seta B. Split into 2 branches. 1Pl XII 10
Seta C. Single. (PL XII 100
(3) Paddle.
Terminal paddie hair. Split near the tip into 2 or 3 branches. [l
XIV 7, 8,
éubterminal hair.  Split into 2 branches. DL XIV 7. »

1e)  Anopheles koreicus Y aMap\ & WATANADE,
L Egg

(in mm.)

Minimum. Maximum. Average

Length of eggs. 043 0.52 0.50
Length of foats. 0.34 0.40 0.36

Breadth of eggs. Q.11 0.19 0.16

On the upper surface of the egg, two dark olive-shaped specks are clearly

observed.
The anterior speckle (0.193x0.050 mm.) is a little larger than the posterior

one (0.169x0.045 mm.). These black speckles, tapering at the intenior cuds

are surrounded by a white frill.
At each end of an egg there are 3 or 4 white warts. The 1loit consists

of 26-33 air-chambers. (PL VIL 4

II. Fourth Stage Larva.

(1) General appearance. The calour 1s generally davk : dinrk spot= never el
throughout those four stages according to the conditions ol the breed
ing places.

A white spot is seen on the dorsal surtace of the thud seanmem o
the abdomen. Pi. VIIT 2.

2 Head
a) The dorsal surtace 13 more or less irvegularly patterned. UL VIS
Y Outer anterior clypeal hair.  Branched Luerally oo 06 haws ']

IX 3a,b & 5a)
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Inner anterior ctypeal hair. Long, slender, single and set closely (d) Anopheles edwardsi (Y AMADA).
together. (PL VII 9, IX 5a.) L
Posterior clypeal hair. Single, no branch. (Pl XI 11,)
Frontal hairs. QOuter two pairs are notedly shorter than the inner
one pair. (P1. VIT 9.)
Antenna. Spines on the surface of antenna are very sparsely scat- Length of eggs. - 051 o
tered. (PL IX 16, IV 4) Length of floats. . 0.40 IRE
Antennal hair. Short, dichotomously branched (6 or 7). (P1. IX 16, Breadth of eggs. . .21 020
1V 5)
(h) Triangular plate. Crest blunt. (Pl. VII 13.) On the upper surface two black speckles similar to thuse of . koreicics
(3 Thorax.- Sl S .. -— .. are present. The inner ends of the speckles are not tapering, but blunt.
‘The anterior speckles (av. 0.189x0.068 mm.) are a little larger than the

-—— . - (@) loner shoulder hair. Branched near its base into 2.or 3 haire. (PL— - - - - N e e AT T T )
X 100 posterior (av. 0.157x0.060 mm.). At each end of an egg 3 or 4 white

. warts. (PL16a,b,c)
(b) Outer mesothoracic hair. Single or splitting near the tip into 2 .
- PL VI 5.
branches. (PL X 15.) Floats is made up of 31-37 air chambers. (| )

Egg.

Average

(c) Thoracic pahmate on metathorax. Small or rudimentary, resembling il. Fourth Stage Larva.
that of A. simeroides. (Pl XI 16, (1) General appearance. Yellowish brown : more yellowish than A. sineroides.

(4) Abdomen. @ Head
(a) Leaflets of palmate hairs. Edges of the outer half are notched like (@) Dorsal surface is more or less irregularly patterned. (Pl VII 10..
maple leaves, and the middle part is patterned irregularly. (PL XI . (b) Outer clypeal hair. Laterally branched in 6 hairs. (PL IX 4.
5) ) (c) Inner clypeal hairs. Long, slender, single and set close together.
(b) Pecten. No difference of colour between long and short teeth " T Xssy T T e
Spines on short teeth are very thin and numerous. Rarely a few (d) Posterior clypeal hair. Near the tip split into 3 branches. (Pl IX
spines at the base of long teeth. (PL XI 1) 12, 5b)
(&) Frontal haira Inner one pair are a little longer than the outer two

II. Pupa pairs. (PL VII 10.)
(f) Antenna. Spines on the antenna are comparatively stout and short.
(1) Palmate hairs. Very characteristic tuft-shape, profusely branched near the (PL IX 17, X 6.)
base into very thin hairs. (PL XIl 3) (g) Antennal hair. Long and slender, branching near the base into 7 8
@ Seventh segment. (PL. XIII 3) haire (Pl X 7, IX 17.)
(h) Triangular piate. Crest very blunt and flat. (PL VIi 14.)
. . o - - = = (3) - Tharax
(a) Inner shoulder hair. Single or split near the tip into 2 or 3 short
Paddle. (PL XIN 3, branches. (Pl X 11a—c.)
. Terminal paddle hair. Single. (b) Outer mesothoracic hair. Single or branching at the middle and
Single. near the tip (1-3). (PL X 16a,b.)

o181 4

//iy‘":'!' A
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¢t Thoracic palmate on the metathorax. Small or rudimentary and
being broader and shorter than the other three species. (PL XI 12
and 17,

(4) Abdomen.

(a) Palmate hairs Notches on the edges are few and shallow. In the
middle three transversal light coloured bands can be distinguished.
(Pl. XI 6a,b.)
Pecten. No difference of colour is seen between long and short
teeth. Spines on short teeth are small and numerous. Some spines
are rarely found at the bases of long teeth. (Pl XI 2.1

S HE —Pupa ——— - - e m e e

(1) Palmate hair. Branched near the base into 5-8 thick stems which split
dichotomously or in fork-shape into mumerous slender hairs. (P1. XI1 7, 8)
(2) Seventh segment.
Setz A. Comparatively more slender than that of other species; tip
tapering. (PL XV 3a,b)
Seta B. Split near the tip into 2 branches. (Pl XI 11.)
Seta C. Single. (PL XII 11)
(3) Paddle. (PL XIV {)
Terminal paddle hair. Single.

S inal hair. Single

4. Comparative description.

(1) During 1931-/35 the writer examined more than ten thousand anophe-
line larvae and imagoes captured in the vicinities of Keijo and Taiden. Most
of them were A. sinensis, but imagoes of three other different species were
discovered. They were A. sineroides (64 in number), A. koreicus (21) and A.
edwardsi (13), all being female. 1 was also able to observe numerous larvae,
pupae and imagoes reared from the eggs which were laid by these captured
female imagoes.

species, the geographical distribution of the mosquitoes is not uniform, but
may be different according to the local characteristics. A. sinensis is ubiquitous
in Chosen and can be captured almost everywhere. But the other three kinds
of anopheles breed preferably in cool water, and their distribution is more
restricted to hilly places.

As the morphological examinations of these eggs, larvae and pupae have
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been described above in detail, their characteristics are compired in the follow-
ing chapters.
(2) Egg.

(a) Black stripe and black speckles

Examined with a hand lens, on the upper surtace of an e¢g a broad bluch
stripe running from one end to the other can be sen Exiunined nicveseam
cally, this black stripe is, like the cunwale in oo boat, =socoinded e w e
opaque frill which keeps the black area from wetting

The silvery grey suriace between tie frill and side o= s o oerad et

a thin flat epithelium which extends over the air ceils o the il Tl oon

_struction can easily be ascertained by staining eggs in Malphigian tubes vt adult

female mosquitoes.

The frill is not straight, but winding, and consists of a row of small air-
cells, which are very frail and, if heated, they are ruptured easily.

In the case of A. koreicus or A. edwardsi, the black stripe observed in
A. sineroides seems to disappear in the middle part, leaving anterior and
posterior black speckles.

The frill of A. sinensis is thick, conspicuous and runs near the floats. Hence
its upper surface appears almost entirely grey and two silver-greyish parts out-
side the frill become narrow stripes or disappear totally. (Pl VII a, b

(b) White warts. At both ends of each anopheline egg several white warts

T T are present. Magnified highly, these warts Tesemble molar teeth;-and in sonwe

specimens a few short spines are present. (Pl VII 6.1 These warts are the
most numerous in A. sinensis, next in A sineroides. and A koreicns and L
edwardsi are the least of all

(c) Size of eggs.

The minimum, maximum and average sizes for each specivs are shown
above. Eggs of A. singnsis are che largest and those of cLoson yonivs,
koreicus and A. edwardsi are smaller in the order mentioned. Compired with
the size of anopheline ova shown in Boyp's [6] “Introduction Lo Malariolowy ™
ie 0.6-08mm in length, those of 4. koreics and A. edwardsi are distinctly
shorter in length.

But the floats of these two species are comparatively larue

«3) Larva.

(a1 Size. There is no specific difference amony the sizes of the tull urown
fourth stage larvae. The average length from the top 1o the tail is about
6.3 mm. If the food is not sufficient, the breadth of the Lirvee ceminishes com

spicuously, the length remaining unchanged
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(b) Palmate hair. The writer found a pair of palmate hair on each dorsal
surface of the metathorax of the larvae of these four species and on the lst
to 7th abdominal segments. These hairs on the first and second abdominal
segments are, not always, but usually very small or rudimentary. Qccasionally
fully-developed paimate hairs are seen on the 2nd segment, and rarely quite
developed ones on the lst segment

41 Pupa.

No specific difference among the sizes of pupae of the four species. Their
average length is 5.2 mm.

If the food is deficient, pupae are generally small.
Trumpets of pupae are almost all the same in these tour species.

They are

i ST
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5 Adults.
S. Yamabpa described in 1924 the morphology of adults of A. sinensis and A
_koreicus in Chosen and those of A. sineroides and A. ed
The writer examined precisely the adnits of these four species caught in
Chasen and compared them wiilh the descriptions reported by S, Yamapa and
could identify them respectively.

1 compared A. sineroides and A. edwardsi, which were discovered by me

for the first time in Chosen, with specimens of these anopheline adults caught

n Japan and could ascertain that these Twon Species discovered mrChosen—are

si in Japan Proper.

White bands of leges.

ment.

fore ke

Tips of
third and
lourth
Larsus_of

quite identical with those caught in Japan Proper. It may not be necessary
to describe here in detail the morphology of the adults of these four species.
But the differential characteristics and keys for the four anopheline mosquitoes
are shown in the following table.

Synoptic Table of the adull female anopheline mosquitoes in Chosen.

A, sinensis A. sineroides. A. koreicus A, edwardst.
Four white bands. Four white bands. No white band No white band

Twu white patch- Four white patch- Four white patch- Five white patch
es on the apical es, small ones at es, similar to /. es, two small ones
half - ase - sineroides at the base and
humeral cross

vein, a long one on

the middle part,

on the apical haif and two other long

ones on the apical

half

tore leg,

Key to the adult female anopheline morquitoes of Chosen

Costa with two white patches 1

Costa with four patches

11 Palpus with four white bands . A. sineroides.
2 Palpus without white hands . . L. koretens
Costa with five white patches 4. edrvaridst
These characteristics are oSt in some CAses

The details are to be discussed n other paper

Key to eggs of anopheline mosquitoes of Chosen.

Upper surface with broad grevish-black zone surrounded

by frill . . AL sinenses
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IL.  Upper surface with a longitudinal narrow coal-black stripe... A. simeroides.
III. Upper surface with an anterior and a posterior coal-black
oval patch.
(1) Coal-black patches tapering inward ....................... A. koreicus.

Key to larvae of anopheline mosquitoes of Chosen.

L. Outer (anterior) clypeal hairs, flat fan-shaped, splitting in
numerous fine branches (33-50)... ...
1. Frontal hairs.
- Inmer_gne peir are longer than the other (w0 pairs. —————
(1) Outer (anterior) civpeal hair splitting in foricehape
mummummm-m A.m

® hmmmummm

e e s s st
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edsardsi, and the other looks like that of A. sineroides. But their larvae are
morphologically entirely different.

A. (Myzomia) pattoni [8, 15] of North China breeds in hilly regions and
its larvae are abundant with black pigment which does not change according
to the conditions of the breeding place. These characteristics resemble A.
koreicus, but morphologically they are quite different. If the larvae of four

species of anopheline mosquitoes of Chosen are compared, A. SINe/SIs p.ssesses
the most developed and complicated structure and A. sineroides, . korcicus
and A. edwardsi are less developed in the order mentioned

Record.
) A.  sinensis.
Ranen (M) (S. Saxar 1911)
~ Kwainei (499). (Z Nisarvama. 1911)
Kanko (%) (—- 1911

Ryuzran (@), (Y. Hasscawa. 1913,
Fusan (3ilj). Chinkaiwan (#lis#). Taikyu (kBE). Suigen (kM. Shunsen

(@)D - Chushu (R Genshu (§i#). Kinka (£2{t). Heisho (°8). Heijo

(7D Anto (%¥). (S. WATANABE and S. Yamapa. 1916)

——————W—WLMH (S. Yamapa and S Hiravama.

1920.)

Tokuson (##). Shinshu (FH). Gunzan (#f1. Riri (®). Nangen (§isf).
Koshu (#tf). Twiden (kM) Oshin (). Kotoku (). Shingishu
(Y. (B. Kosavasm. 1928.)

Selrvori (GRox®B) (M. Yauapa 1932)

Kokei (jTR). Roosan (M) Renzan (l). Keiryusan (REMLY). Saisen




M. Yomeda

A. horeicus.
Heisho (&), (S. Yamapa and S, WATANABR, 1918)
Nagasaki (Bekp). (W. A. Lamsorn, 1921)
Inokashira in Tokyo (#x # 7M. (S. YAMADA and S. Hiravama. 1921,
Keiryusan (RBMI1). Taiden (KH). Saisen ()Il). (M. YamaDA, 1935.)

A. edwardsi,

Inokashira in Tokyo (W3x #  #). (S. HRAYAMA and S, YAMADA. 1921.)
Saisen in Chosen @@ (M. Yamaap, 1935,)

—The Larvae and Pupse of the North China Species of Anopheles:

their structure ina.

S, S.P. and LISTON, W.G.—4 monograph of the anopheles mosquitoes of
India. 1904,
(11 HobGkiN, E.P—
HODGKIN, E. P. and R

rated Malay State. 1933,
112] Epwarbps, F. W.——A revision of
phelini. Genus Anopheles, Mg.
Ent. Rea 12, 274 & 407, 1921.
[13) EDpwarbs, F. W.—Diptera. Family Culicidae.
Desmet-Verteneuil, Bruxelles 258, 1932.
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Plate viI

M. Yomada.
Explanations of Plates VII Xxv|.

Of the following figures which are not  specially remarked the scyle of magnification
corresponds to (.05 mun,
Plate vII. Eggs. Lan e; heads and trj;
Upper surface of an egg of A,
Dorsolateral view of an egg of A
3a. Upper surface of an egg of
3b. Dorsolateral view of an egg of .1, 5
Upper surface of an egg of A, kos 3 001 mm
4b. Dorsolateral view of an egg of . korcicus,
5a. Upper surface of an gy of A ediwardsi.
5b.  Dorsolateral view of an ege of A. edwarldsi,
6a. White warts at the anterior end of an egy of 1. ¢ 2
6b,c. White warts at the posterior end of an exu of A } 0025
Dorsal head of larva of A,
Dorsal head of larva of A
Dorsal head of larva of A koreics
Dorsal h

ar plate of .

Triangular plitte of . koreiens
riangular plate of . ediarys




Plue VG

!

FREEE T

B Timm

Blace of Teoo o 1,
Dorsal surface of larva of A. sineroides.
Dorsal surface of larva of A. koreicus.

Abdominal surface of larva of A. sineroides.
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Plate VI
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Plate 1X. Outer, inner & posterior clypeal hairs of larvae. Antennae of larvae.
Outer clypeal hair (left) of A. sinensis. b, a rare example.
Outer clypeal hair of A. sineroides. a left, b right of the same larva.
Outer clypeal hair of A. sineroides, showing many branches.
Outer clypeal hair of A. koreicus. a left, b right of the same larva.
Outer clypeal hair of A. edwardsi. a left, b right of the same larva.
Outer and inner clypeal hairs of A. koreicus.
Quter, inner and posterior clypeal hairs of A. edwardsi.
Posterior clypeal hairs of A. sinensis. a left, b right.
Posterior clypeal hairs of A. sinensis. a left, b right.
Posterior clypeal hairs of A. sinensis (variation). a left, b right.

’ - . Posterior peal hair of A. sineroides. a, left. 01 mm. b, right.
‘ 10a,b. Posterior clypeal hair of A. sineroides. a left, b rig!
N ! 1n Posterior clypeal hair of A. koreicus.
I 12, Posterior clypeal hair of A. edwards. |——| 0.0l mm.
‘ ! 13 Antenna of the larva of A. sinensis, showing the left dorsal surface.
14 Antenna of the larva of A. sineroides, showing the left dorsal surface.
N i ] 15. Antenna of the larva of A. sineroides, showing the left dorsal surface.
: i 16. Antenna of the larva of A. koreicus. showing the left dorsal surface.
: ! ! 17 Antenna of the larva of A. edwards’, showing the right dorsal surface.
i
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Plate X. Antenna, shoulder hair, nesothoracic hair and pecten of larvae.

la Antenna of the larva of A. sinensis, showing the left dorsal surface.
Antenna of the larva of A. sinensis (variation), showing the right dorsal surface.
Hair at the end of dorsal surface of left larval antenna of A. sinensts.
Right antennal hair on the dorsal surface of larva of A. sinensis.

Left antennal hair on the dorsal surface of larva of A. sinensis.

Hair at the end of dorsal surface of right larval antenna of 4. koreic
Right antennal hair on the dorsal surface of larva of koreicus.
Hair at the end of dorsal surface of the left larval antenna of edwa
Antennal hair on dorsal surface of the left larval antenna of A. edwara
Left shoulder hair of A. sinensis.

8b,c. Right shoulder hair of A. sinensis.
Inner shoulder hair (variation) of A. sinensis,
Left shoulder hair of A. sineroides.
Right shoulder hair of A. sineroides.
Right shoulder hair of A. sineroides. The left is of the same form.

10a,b,c. Left shoulder hair of A. koreicus.

1Ma. Left shoulder hair of A. edwardsi.

11b. Right shoulder hair of A. edwardsi.

1lc. Left shoulder hair of A. edwardsi.

12. Outer mesothoracic hair (left) of A. sinensis.

13. Outer mesothor: hair (right) of A. sinens

14 Outer mesothoracic hair (right} of A. sineroid

15a,b. Outer mesothoracic hair (left) of A. koreicus.

16a,b. Outer mesothoracic hair (left] of A. edwardsi.

17a,b. Pecten (or comb) of A. sinensis. b, showing its hair.

it do AoV BH 4 il ey - imdid

18a,b,d. Pecten of A. sineroides. b its hair, d small t1ooth
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Plate XI. Pecten and palmate hair.
la,b. Pecten of A. koreicus. b, its hair.
2a,b. Pecten of A. edwardsi. b, its hair,
3a,b. Palmate hair on the 5th or 6th abdominal segment of larvae
b, a middle leaflet.
Palmate hair on the 5th or 6th abdominal segment of larvae of 1 sow rondes.
b, a middle leaflet. ‘
Palmate hair on the 5th or 6th abdominal segment
b, a middle leaflet.
Palmate hair on the S5th or 6th abdominal segment of larvae oi A cdic o,
b, a middle leaflet.
Variation (?) in palmate hair of A, sinensis,
Base of palmate hair of A. sine;
Thoracic palmate of A. sinensis.
Thoracic palmate of i, ineroides.
Thoracic palmate of A. edwardsi,
Hairs around the thoracic palmate of . sincasis.
Hairs around the thoracic palmate of A
Hairs around the thor: palmate of A
Hairs around the thoracic palmate of A

ot L sinensis,

of larvae ot 1 korecus

howing no pattern

. Sincrondes.

edwardsi




Plate XIL
1.

Pupae.
s
Dorsal surface of abdominal sepment 1 ot
Dorsal surface of alxlominal rent boot L Aoresens

ite hair on the Ist seq

Right palmate hair on the 1 : rerordes

Palmate hair on the st sepment of 1 ol o
Dorsal surf. f abdoniinal segeents VL VIED o
Dorsal surface of abxdominal s ent VI VI o 1,
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Plate XII
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Plate NIIL - Abdominal sements and appendages of pupe

1 Dorsal surface of pupi v - ob . soiisis
2 Dorsal surface of pupa of 1 sincront

3. Dorsal surface of pupa i 3 of 1 Aerewcie, showing the Lt b |

1 Dorsal surface of pups vV of 1 cdinds, showing the e par 1o
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Plate XIV. Paddle and appendage
ab,c e f. Several parts of
a,b.c,e - §)
Genitalis in female of
Terminal hair of A.
Terminal hair of .
Terminal hair of 1.
Terminal hair of 1
Terminal hair of A

» of pupae.
Paddle of A edwards: -t Pl
Ol mm. 0.1 mm

AL sinensis. Sl mim
sinensis + 2. 1 right, 2 left

nensts (¥ ). 3 right, 4 lett

soen.
SIHCRSIs Toeht, ®odefy

sineroides (v
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Plate XV. Seta on the dorsal surface of abdominal ~ument VI & VI of PuUpBL
1a Seta A on the Tth segment of A sinensis 5 )
1h Seta 1) on the &th sepment of . sinensis | v
2o Seta A on the Tth segnunt «
2b. Seta D on the 8th segment of A. sineroides.
3a,b. Seta A on the 7th segment of A. edwardsi. a left, b right.
3c. Seta D on the 8th segment of A. edwardsi.

{1 sineron! s
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Plate XVI. Imagoes (9).
1, 2 Wing of A. sineroides.
3. Wing of A. koreicues.
4. Wing of A. edwards:.
5. Seventh sternite of A. sineroides.
6. Seventh sternite of A. edwardsi,
7 Anterior part of the head of A. sineroides.
8 Anterior part of the head of A. edwards:.




