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Abgract The larva externd norphologies of  Ectropis crepuscularia (Denis & Schiffermiiler) , Zamacra juglam

saria (Gaeser) and Phigalia verecundaria (Leech) of Ennominae are described and illugrated.
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1 INTRODUCTION

Many geometrid larvae have at leas four SV
stae (91, 2, 3 on proleg, S/4 on body wadll) ,
and often bear one secondary S/ seta, setae L1 and
L2 widdy separate on A1-8 and L3 nore anterior
than the usua posgtion in Lepidoptera.

Isiki (1969) briefly described color pattern
and mgority chagtotaxy of Zamacra juglansiaria,
Phigalia verecundaria and other larvae o the
Geometri dae.

The Geometridee are large, nore than 527
pecies are known from Korea (Check Lig of In-
scts from Korea 1994) . The immature Sages of
many ecies are gill unknown. Modern taxoronmy
use charactersfrom larvae and pupae for taxonomic
dudy , but the features of Geometridae larvae have
not cong derably identified in Korea. Therefore, the
larvae of three collected goecies were observed. We
here provide detailed descriptions and illugrations
of the larvae of Ectropis crepuscularia, Zamacra
juglansiaria and Phigalia verecundaria.

2 MATERIALS AND METHODS

The norphologicd features of meture larvae in
aoohol were examined. Then, they were macerated
in 10 % KOH for severd minutes and dissected urr

larva norphology , Ennominee , Geometridae , Lepidoptera, Korea.

der gereosoopic microsoope (40 x) . The head cap-
sule with attached mouthparts was firsd removed
from the body by a cut made with fine forceps
around the edges of the occipital foramen. The
maxillae and labium as a unit were rermmoved from
the head capsule. The head was sketched under this
condition from dorsal and ventral ddes. Then the
mandi bles with attached tendons were renoved from
the head cgpsule. Mouthparts and skins were
nounted on microsoopic didesfor detailed examina
tions (100 x or 150 x) .

The nomenclature of larvae setae and puncture
follows Hinton (1946) , and the termirology of la
brum, maxillary lobe, and papi follows Heinrich
(1916) , Gimes and Neurzig (1986a, b) .

3 DESCRIPTION

Genus Ectropis Hbner , 1825
Ectropis crepuscularia( Denis & Schiffermuiler)
(Fgs.1- 8)

Body dout , usudly yelow , and covered with
profuson of diffuse, brown to blackish brown freck-
les, dorsumadf A8 with brownish yelow saddle, and
hints of saddle bearing seta D1. Head yedlow , pos
terd and latera area having black maculation , tho-
racic legs reddish yelow with brown claws; ira
cles yelow with black peritrems.
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Fig.1- 8 Ectropic crepuscul aria(Denis & Schiffermiiler) .
1.Larva; 2. head(dorsd and ventrd view) ; 3. maxillae and labium; 4.thoracic leg; 5. labrum and epipharynx ;
6. mandble(dorsa view) ; 7. mandible(ventra view) ; 8.crochets of A6 and A10. scaes; 0.5 mm.

Head. Alnog rectangular , ocdli |-V forming
a m-circle and evenly placed. The gpex of ad
frontal sutures midway between vertica triange and
front gpex. Al , A2 and A3 forming an obtuse ange
a A2.

Mouthparts. Labrum emarg nation three sav
enths deep , forming a norma arc, M2 dightly lat-
eroventral to M1; L1 and L2 closely gpproximeate ,
L1 dightly laterodorsal to L2. Epipharynx has srdl
gines. Mandible with five gpica teeth on cutting
edge , thefird , second and third teeth smdll , fourth
and fifth teeth gpica blunt. Labium having mem
branous pogmentum with two congicuwous setae;

mentum sclerotized and black ; prementum with me-
dian ginneret digdly and labid pdpi laerdly;
Pinneret gpica rounded , about 10 times as long as
median breadth and longer than tip of seta on gpica
sgment o labid pdpi. Maxllae: cardo nodly
membrarmous, with hook-like <lerites basly;
dipes mogly membramous, with brown marking and
two setae; pdpifer sclerotized and with one sta.
Papus: basd ssgment having one seta and a lobe,
on the lobe with two senglla gyloconica, three senr
dlla trichodea, and two sendlla basconica and one
puncture; median segment dightly longer than gpi-
ca segment and with one puncture ; gpica segment
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with eight sendlla badconica.

Thorax. T1: D1 and D2 directly behind from
XD1 and XD2, regectivdy; D1 and D2 cloxe
goproximate, D1 thinner than D2; L1 and L2
anteroventra to iracle, L2 thinner thanL1; S/1
and SV/2 present above leg. T2 and T3: stae D2
and D1 anteroventral to D1 and P2, regective
ly; D1 har like; L1, L2 and L3 present; SV
gouwp unisetose. Thoracic leg: coxa with seven s
tae; femur with two setae; tibia with 9x setae and
one puncture; tarsus with four sstae (one thick se-
ta, two lanceolate sstae, and one narrov sa) .

Abdomen. On Al-8, D1 dightly anterodorsal
to D2; P1 anterodorsd to iracle on Al-6 and
A8, draight dorsal to iracle on A7; D2 arr
terodorsd to iracle on Al-7, anterior to iracle
on A8; L1 directly laerd to siracle in Al ,
poderoventra to iracle in A28; L2 anteroventra
to giracle; L3 pogderoventrd to L2 on A5 and
A8, draight below fromL2 on AG7; S/3 dightly
pogeroventra to L3 on Al-6 and anog directly be-
hindon A7. SV grouwp trisetose on Al , four setae on
A2-5, 9x staeon A6, bisstoeon A7, and unise
toe on A8; on Al , S/1 draight bedow S/4 and
formng a near graight linewithV1; on A25, SV1
poderoventra to S/4, sstae S/4, SY1 and V1 ar-
ranged in atriange. On A9, sstae D2, D1, D1,
L1 and SV/1 arrange in a nearly draight vertica
line. Ana shidd rounded pogderior; and leg with
nine sstae and one puncture, laterd seta graightly
arranged , L1 nod dorsd , L3 nog ventral. Prolegs
on A6 and AlO, crochets biordind , arranged in a
hormoi deous mesoseries and frequently reduced near
the midde by a sucker. All iracleswidey ovd ,
those of T1 and A8 alout the same sze and larger
than the others, iracles of Al and A7 dightly
larger than those of A2-6.

Larvalength: 36 41 nm; Head width: 3.8

4.2 mm.

Materiads examined: Mature larvae oollected
from leaves of Pterocarya stenoptera DC at BExperi-
ment Fores of Kangaon Nationd Universty , Churr
chon City , Kangnon Do, 30. VIII 1997.

This gecies may be characterized by the dor-

sumwith a large hump on A8 ; the anog rectangu
lar head; and the mandible with five blunt teeth.

Genus Zamacra Meyrick, 1892
Zamacra juglansiaria ( Graeser) (Figs. 9 - 15)

Body dout , long, and blackish brown or dark
brown; thoracic sub-dorsal line bear dender and
white dripe; the dorsd areas on Al-4 and A8 have
oonical tubercles with seta D1 ; the dorsa area on
Al-4 (except for this tubercles margns) and A8
(except for the somewhat posta margin) white; the
white goots reaching from pogerior margn of A7 to
laterd line of A6; super-ventra line with white
dripe; ventrd area light. Head dark brow , latera
view has dender yellowish white gripesirregularly ;
thoracic shidd, and shidd and thoracic legs
brown; giracles brown with black peritrems.

Head. Ocdlus | the larged , ocdli FIV evenly
placed in a samicircle. The didance from vertica
triange to goex of adronta ecdysd line sorter
than to the digance from gpex of ecdysd line to
goex o frontal sutures; front extends about two
thirds of the digance to vertica triange. Al, A2
and A3 forming an obtuse ange a A2

Mouthparts. Labrum emarg nation about half
deep, forming a mormd arc; M2 lateroventrd to
M1; L1 and L2 not goproximate , L1 laterodorsal to
L2. Epipharynx has smdl gines. Mandible with
nine goica teeth, the second to fifth teeth gpical
blunt. Labium having membranous pogmentum with
two congpicuous stae, a dark pigmentation around
them; mentum sclerotized ; prementum with median
inneret digdly and labia papi laterdly. Sinne
ret sort, tube shaped, goicd blunt, the length
dightly larger than the width, and dhorter than tip
o setaon apica segment of labid papi. Maxillae:
cardo nmogly membranous with hook-like <clerites
badly; dipes nogly membranous, with black
<lerites and two setae; papifer sclerotized and with
one sta. Pdpus: basd segment having one sta
and a lobe, on the lobe with three senslla tri-
chodea , two sendlla gylooonica, and two sendlla
basconica and one puncture;; median ssgment dis
tinctly longer than gpica segment and with one
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Fig.9- 15 Zamacra juglarsiaria( Gaeser) .
9.Mandible (dorsd view) ; 10.larva; 11. head (dorsa and vertra view) ; 12.labrum and epipharynx ;
13. maxillae and labium; 14. crochets of A6 and 10; 15.thoracic leg. scdes: 0.5 mm.

puncture; gpica segment with eight sendlla bas-
conica digaly.

Thorax. T1: D1 closer to D2 than to XD1;
D1 thinner than D2; L1 and L2 anteroventra to
giracle, L2 thinner thanL1; S/1 and S/2 present
alove leg. T2 and T3: stae D1, D2 and D2 ar
ranged vertica line; D1 anteroventra to D2 and
har like; L1,L2 and L3 present ; SV group unise
tose. Thoracic leg: coxa with seven setae; femur
with two stae; tibia with 9x setae and one punc
ture, tarsuswith four setae.

Abdomen. On Al-8, D1 anterodorsd to D2;
D1 dord to piracle; P2 anterodorsd to piracle
in Al-6 , anterior to iracleon A7-8; L1 laterd to
giracle in Al , lateroventral to iracle on A28;

L2 dightly anteroventra to iracle; L3 pogeroven
tral to L2 on Al-5 and A8, anteroventral to L2 on
A6, draight below L2 on A7; S/3 caudd to L3 on
Al-5 and A7, lateroventrd to L3 on A7; S/ group
trisstose on Al , four setae on A25, deven setae on
A6, tistose on A7, unistose on A8. Setae SV4,
S/1 and V1 on Al forming an dnog curved line,
on A2-5 arranged in atriange. On A9, setae D2,
D1, 91, L1 and S/1 forming an dnog vertica
line. Ana shidd rounded poderior; and leg with
nine sstae and one puncture, laterd stae graight
arranged , L1 nog dorsal and L3 nog ventrd . Po-
legson A6 and AlO, crochets biordina , arranged in
a hormoi deous mesoseries, frequently interrupted by
afleshy lobe. All giracles broadly ova , those on
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T1 and A8 of about same dze and larger than othr
ers, iracles of Al and A7 dightly larger than
those on A2-6.

Larva length: 38 41 mm; Head width: 3.3

3.7 mm.

Materids examined: Mature larvae oollected
from leaves of Zekova serrata Makino a Bxperi-
ment Forest of Kangaon Nationa Universty , Churr
chon Gty , Kangnon Do, 27. V. 1999.

This gecies is characterized by the dark pig
mentation around two pogmentum setae of labium;
the inneret gpica blunt , tube shaped and short ;
the body seta base tubercles; on Al-4 and A8, the

seta D1 tubercles large ; and the mandible with nine
blunt teeth.

Gunus Phigalia Prout, 1915
Phigalia verecundaria (L eech) (Fgs. 16 - 22)

Body dorsal area yelowish brown; dorsa line
with a pair dender and black dripes; sub-dorsa
line and latera line with two black dripesirregular-
ly, ometimes fused this black marking; on Al-4
and A8 with diginct black marking; superiracle
line and iracle line with indiginct black dripes;
giracle margn with brown gots, iracle antero
ventra view with one yellow ot ; body ventra area

Fig.16- 22  Phigalia verecundaria(Leech) .
16.Larva; 17. head (dorsal and vertra view) ; 18. maxillae adn labium; 19. mandible (dorsd view) ;
20. labrum and epipharynx ; 21. crochets of A6 adn A10; 22.thoracic leg. scdes: 0.5 m.
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light brown; mid-ventra line yelowish white. Head
black ; thoracic shidd and anal shied of body col-
or, thoracic legs brown; cuticle with inulation
and smdl hair, setae base tubercle; giracles ye-
low with black peritrems.

Head. Ocdli FIV evenly placed in semi-cir-
cle. The gpex of adrontd ecdysd line midway be
tween vertical triange and gpex o front , adfronta
sutures close to front margn; front extends about
two-thirdsof the digance to verticd triange. Al,
A2 and A3 forming an obtuse ange a A2

Mouthparts. Labrum emag nation about one
third deep , forming a nrormal arc; M2 lateroventra
to M1; L1 and L2 close goproximate, L1 directly
lateral to L2. Bpipharynx has svdl gines. Mandi-
ble with nine gpical teeth on cutting edge. Labium
having membranous pogmentum with two conspicu
ous stae, a dark pigmentation around them; men-
tum <clerotized; prementum with median inneret
digaly and labid padpi laterdly. Spinneret gpica
rounded, about 2 times as long as the median
breadth and dightly shorter than tip of seta on gpi-
cad segment of labia papi. Maxillae:cardo nodly
membranous with hook-like clerites basdly ; dipes
nmogly membrarmous, with a large <clerite and two
stae; papifer sclerotized and with one sta. Pal-
pus: basd segment having one seta and a lobe, on
the lobe with three sendlla trichodea, two sndlla
dyloconica, and two <sendlla basconica and one
puncture, median segment longer than apicad seg
ment and with one puncture; gpicad segment with
eight sendlla basoonica digaly.

Thorax. T1: D1 closer to D2 than to XD1;
D1 and P2 goproximate , D1 thinner than D2 ;
L1 and L2 anteroventral to iracle, L2 thinner
thanL1; S/I and SV2 present aove leg. T2 and
T3: D1, D2 and D2 forming a draight vertica
line; P1 anteroventra to P2 and hair like; L1,
L2 and L3 present; SV group unistose. Thoracic
leg: coxa with seven setae; femur with two setae;
tibia with 9x setae and one puncture; tarsus with
four sstae (one thick sta; two lanceolate setae;
one narrow seta) .

Abdomen. On A1-8, D1 anterodorsa to D2;

D1 dorsd to piraclein Al and A6-8, anterodorsal
to giracle on A25; L1 cauda to iracle on Al ,
lateroventral to iracle in A28; L2 anteroventra
to iracle; L3 lateroventral to L2 on Al-2 and A7
8, draight bedlowL2on A3-5; S/3 caudd to L3 on
A 1-7; S/ gowp trisstose on Al , four setae on A2
5, 9x stae on A6, bistose on A7, unistose on
A8. Sttae SV4, SV1 and V1 on Al and A2 forming
an anog draight line, on A3-5 arrange in a trian-
de. On A9, stae D2, D1, D1, L1 and V1
forming a verticd line. And shied rounded pogeri-
or; and legwith nine sstae and one puncture , lat-
erd setae draightly arranged, L1 nog dorsal and
L3 nog ventrd. Prolegson A6 and A 10, crochets
biordind , arranged in a honoideous mesoseries.
All siracles broadly ovd , those on T1 and A8 o
about the same dze and larger than others, ira
cleson Al and A7 dightly larger than those on A2
6.

Larva length: 2429 mm; Head width: 2.5
2.8 mm.

Materias examined: Mature larvae oollected
from leaves of Zdkova serrata Makino and Quercus
aliena B1 a Bxperiment Fores of Kangaon Nationa
Univergty , Chunchon City , Kangaon Do, 27. V.
1999.

This gecies may be characterized by the body
stae arie tubercles; D1 tubercleislargeon A8; a
dark pigmentation around two pogmentum setae of
labium; and the thoracic legs with two lanceolate
ventral setae near claw.
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