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,; AXONGMY OF THE MNBIATURE PORUS

SALI ENT FEATURES UF SAVCUPHAGLD LAIVAE

Larvae of different size and ghape gemerally white in eslowr
but in seme cases reddish to brown; bedy segmented, eylimdrieal,
tapering snteriorly and blunt posterierly, and with or without
spines or tuiorélos; spinocse bands generally present on saterior
and posterior bderders; three pairs of dersal and feur pairs eof
ventral tubercles always present on last segment; euter ventrel
tuberecle alvays smaller Chan tl§ middle onc;‘nltoriarbnpiruelca
‘present, except in 1st stage larvae, paired; pesterier spiracles
pairved, always situated in a deep depression on the pesterieor plate;
spiracular slits slender; pereirewe open, divided inte feur ares,
the ends of inner ares are ¢f two types-eme tapering or without s
- avwollen end and the other with o uvollci end - the inner ares are
straight or slightly curved; bution absent; meuth hook separated,
symmeirie, articulates with Hpaﬁapci hypestenal selerites; accessory
selerite sbeent; parastomal selerite present; dersal ecornu distinetly
lenger then the ventral eornu, the former always vith long and vwide
vindew. // Plate XXXKill, Figs. 18 // ( Typicsl immatare forms )
KEY TO TiE JMMATURE FORMS GF SARCUPHAGID LAFVAE FROM wEST
BENGAL

Key to Larval instars

1. Asterior spiracles present see 2 _
Anterior spiracles agbsent see First imstay
2. Pesterior spiracles vith twe slits each ees Second imatsr

Posterior spiracles with three slits eoehk ... Third imstar
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Key to First lmstar
1. Antevriory spine bands on segment 12 econfined enly
to ventral surface ses 2
Anterior spine bands on sogment 12 confined enly
to ventyal snd ventrelateral surfaces coe 4
8. lpper part of dorsal cernu well pigmented thrcn;ioit;
vontral cernu bifureated at end , eee 3

Gpﬁcr part of dersal cernu only pigmented on lower

part; ventral cerme pointed at end one ,%gg;gg.
Meigen)

3. Spine bands on segment 2 very bread om ventrsl surfaece

sse YU
ztobrici-n)

Spine bonds o segnent 2 net bread en ventral surfaee

LR 2 ]

(Déeticher)
4. Posterior spine bands on segments © te 6 confined to
ventral and ventrelateral surfaee eee drevigernig(lie)
Pesterior spine bands on segumenta 5 to 6 confined te

ventral surface ess dux (Thomson)

Key to Seeond inatar

1. Upenings of anterier spiracles erramged in s single revw
L X X ] 3

Upenings of anterior spiracles orranged in doudle or

irregular rows T

2. Diatance bdetween posterior spirvacles about hglf teo cne-thipd

the width of ene spiracle; upper part of pharyngesl selerite
lm p“.‘lt“ ves 4
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3.

4.

Distance betwesn peaterier spiracles about eme-fourth the vwidth
of one spiraecle; upper part of pharyngesl selerites well
pigmented eos gug (Thomsen)
Posterior apiracles with well develeped ianer ares

ees yufjsernis (Fabriciue)
Posterior spiracles with ill develeoped inner ares

sse brevisermis (He)
Upenings of anteriey spiracles arrenged in deuble rews

oss orehideg (Béetteher)

Upenings eof anterier spirecles arranged in irregular rows

cee glbicepy (Medgen)

Key te Third Inster

1.

2.

3.

Omhgc-of anterisr spiracles arranged in single rew

eee 2
Openings of anterior spiracles arranged in fwm. or irregular
rows eee 3
Kindow of dersal eernu short and marrew; upper and lewer
margins of pharymgeal selervite heavily iﬂg-ﬂoi

cos 4
tindow of dersal cornu lomg and wide; upper and lower marging

of pharyngeal sclerite poorly pigmented
see dux (M“)

Ventral are prominently leong and heavily pigmented; fncisgion
between cornua shallew veo glbioepy (Meigen)
Ventral are not se long, poerly pigmented; hehﬁha betveen

cernua deep ovs orshidep (béettsher)
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4, Ventral arc leng; veatral cornu abeut half the length of
dorsal eormu eos yuficoynig (Fabricius)

Ventral are short; veatral ecornz two-thirde the length of

dorsal cernu evs breviesynis (iie)

Parsgarcophags (ss.gtr.) glbicepy (Neigen)
// Plate XX;XIV,F1g¢.3~8 /]

Firet stage larvg : vhite, lnnciiiro;-; length 2 to 2,3 mm,, and
dianeter 0,5~0.8 mn; enticle smecth; spimes on segmeants preminent,
dark brown; segments 1 te liknath berdered anterierly by a complete
Sand of spines; anterior band of spines on segment 12 contined te
ventral surfase; band on seguent 2 very bread; segments & toyl4 each
berdered pesterierly by a somplate band of spines, pesterier band on
seguents 8 to 6 confined ts ventral and vestrelateral surfaee; larva
metapneustic; pretherasic spiracles net fumctional but may be seen
benesth the integument, especially before moult; pesterier part of
¢ach spiracle, with tvo eleongated apiracular epenings lying side by
slide is situated in a bellew cavity; peretreme absent; pesterier
tubereles weakly developed.

Sephplopharyageq) skeleten : Labisl selerite lomg and bheavily

Pigmented, about one-fourth as long as the pharyngeal selerite; heok
Part os long as basal part, extending fervardy slightly eurved and
peinted; basal piece elengated and almest blunt; hypeatomal selerite
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leng, broad pesterierly and pointed anteriorly; demtal selerite net
separated fyom basal part of labial selerite; parsstemal seclerite
bread and blunt at end; pharyngeal selerite mederately develeped and
mestly pigmented on lewer part; inelsion botvicn dorsal and ventral
soernua very bread; dersal and ventral cornus peimted pesterierly,
divergent and without any windew; antersdersal precess of pharyngesl

sclerite long, pointed, eurved downwards.

Seeond stage lprve 1 White, muscidiferm, amphipneustie; lemgth 6

to 8 mm,, and diaweter 0.7 to 1.5 mm.; caticle smeoth; spimes on
seguents brown, net se prominent; anterior and pesterier Lamds en

seguents 2 to 11 same as in first stege larva.

Anterior spirscles ; Anterior spirscles lecated near pesterier

sargin of 2nd segment; epenings of the spiracle, with 20 te 24 branches,

arranged in irregular rows, each terminating in a small eval spirscular

epening.
Pesterisr spirsgles : Posterior spirseles large, paired, bhigher

than wide, sach compesed of twe glit-like epenings situated in g deep
savity just sbeve the anal epening; inner prejections of peretreme
well developed; butten adbsent; diqtsnct between posterier spiracles

about one~fourth the width of one spiracle; veantral are curved and

peinted.
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Lephglophayyngesl skeleten : Lebial aelerite leng, heavily

pigmented, abeut one-fourth as long as the pharyageal selerite; basal
pices of mouth~heok four cornered, sbout twe-thivds of besk part;

hoek part peinted and ecurved backwards; dental selerite shert, with
peinted end; pesteredorsal precess of basal part leng; bypestemal
sclerite roughly rectangular, slightly narreved, blunt anteriorly and
peinted belew; subbypestomal sclerite narrew snd pointed; parsstomal
sclerite short and pointed; ineision between cormua deep, net so
‘bread; upper part of pharyngeal selerite less pigmented on upper sides;
ventral esrau alaest two-thirds the dorssl cornn, the latter with leng,
wide lengitudinal windew; ventral cornu shert amd with lemg vlniov;
anterodorsal process of pharyngeal selerite straight and peinted at

apex.

Third stage larvas 3 ¥hite, museciform; lemgth 13 to 17 mR., and

 dismeter 2 te 3 um.; segments 3rd to 12th entirely covered with peerly
‘picnontod spimes; microtudercles on 3rd to 1Rtk seguenty very: winghd
small, knob~shaped, gemerally equal in size; tubercles on the last
segment prominent and flesh;; inner and outer tubereles small and
hern-ghaped, middle one very smsll, one-feurth the ontey dorsal
tubsrcle; aiddle ventral tubercles mere preminent and less peinted;
ianer and outer tubereles equal, cenical ia shape; anal tubereley
stout, finger-like, lemger than the tubereles of the last segment,
surrounded by shoert spines; iuaeé pair of ventral tubercles on apper

border o1 enal segment separated by a distance almest equal te the

distanee between inner and outer tuberveles.
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Anteyioy spiraslep : Anterior spiracles brosd with 20 te 24

branchea; openings of spirscles arranged in irregular rows.

Posterior ppivacleg : Pesterior spirscles D-ghaped, large,
situated in @ deep cavity, higher than wide; peretreme thim and eopen,
with well developed prejection: between glits; nlit- long; batien
absgent; inney are relatively straight and with lasp—ihapcd tail set
| touching the inner slits; ventral are well dcnlcpad and pointed;
pesterior spiracles separated by a distanee one-third the width of

ene spireecle,

Cephalepharyngeg] gkeleton : Labial selerite stromgly developed

wid and heavily pignented; baeal picce of mouth-hook four-cornered;
heek part well developed, longer then basal part, peimted sharply
devnwarde; posteredorsal process short and biunt; demtral selerite
strongly developed and peinted at end; hypestomal selerite rewghly
reetangular, more narrowed anteriorly; parastemal selerite almest
peinted; subhypestomal selerite nearly oval; upper margin of
pharyngeal selerite poorly pigmented; window of derss]l cermn leng;
ventral ecornu legs than hal? the dorsal cermu, with a shert, weakly
developed ventral windew; the length of labial selerite shout spe~
fifth that of pharymgeal selerite.

Euparism : Length 6 to § mn., and diameter 2.5 te 3 ma.;
eylindrical in shape with tapering doth snds; ecoleur light brewn;

saterior spiracles with short stalks; peaterieor spiracles sitmated in
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a deeap cavity; spine bands ca segments not go much premiment; ne

tranaverse bands are found between. the segments.

Parapareephpge (g.gty.) srehiges (Béettener)
// Plate XXXXV , Figse. 1=8 //

Fir-ﬁ stage layvea : White, muscidifern, metapneustie; lenmgth 2
to 3 mu., and dismeter 0.3 to 0.6 mm,.; euticle smoeth; spimes on
segments preminent, dark brown; segments 2 to 11 eaeh bderdered
- anterioyly by ; complete bond of apimes; anterier band of spimes on
segment 12 confined to veniral surfaee; band en segment 2 not se broad;
segunents 6 to 11 each bordered pesterierly by a cemplete bend of
spines; postericr bands on -c@unnt- 5 te & ioufiaod te ventral and
ventrolateral surfaces; protheracic spiracles not funetienaljpesterier
spiracles are situated in a hollew eavity and ecach comsiate of twe
elongated spiracular epenings laying side by side; psretreme absert;

pesierior tubercles not se developed.

Sephalepharysges) skeleten : Labiel selerite lemg, heavily

pigmented, abeut one-fourtt as long as pharyngesl selerite; heek part;
long, lomjer thsn the basal part, pointed and curved sharply; basal
pisce long and slighgdly peinted; typestomal selerite Yong, bread
Pesteriorly and narvev anteriorly; dental selerite pointed ventrslly,
fot separated from basal part cf labial selevite; parasteomal selerite
Berrow, slightly peinted at apex; pharyngeal selerite usderately
developed and pignented oa the lowsr part; imeisiocn between dersal and

ventral cornea very bread; dorss]l coraw peinted pesterierly; both are
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convergent; sateredorsal precess of pharymgesl selerite leng, pointed

and ]l ightly eurved upwards.

Sesend stage larva : white, museiform, smphipnemstie; length 6

te 8 mn,, and diameter 1.8 to 2 mn,; outicle sluest smeoth; spines

on segments same as in firet stage larva.

Anterier spiracles : Anterier spiracles near posterier margina

of 2nd segment; epenimgs of eagh anterior spirsecle srranmged im double

rows with 28 to 30 branches, e¢ach terminating im & uhqrt-ﬁvnl epening,

Posterior apirgeleg : Poesterier spivacles large, paired, eaeh
composed of two glit-like openings ecituated in a deeap cavity, highbey
than wide; inmer projections of peretreme short; distance between the
pesterior spiracles s 1ittle more than half the width of each spiracle;

ventral arc not differentiated; inner arc almest straight,

Cophalepharyngeal skeleten : Ladial selerite very long, heavily

pigmented, qiout ene-fourth ua long as the pharyngeal selerite; b.inl
plece of memnth-hook four-cornered and abeut two-thirds ef heek part,
pointed ane slightly eurved; dental sclerite shert, with poimted spex
distally; hypestomsl selerite roughly reetangular, alightly marvew
anteriorly; subbypestemal sclerite narrow and slender; paras‘onal
selerite narrow n#d peinted; incision between corau deep; upper

part of pharyngeal selerite less pigmented; vemtral coynu abeut
three-fourths the dorsal cormu, the fommer with a shert and the
latter with ¢ long and wide window; anterier precess of pharyngesl

selerite atraight and pointed at spex.
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Third stage lorve : Yhite, museidiform; lemgth 14 to 16 mm.,
and disneter 3 to 3.0 mm.; sogments Ird to 12th entively ecovered with
poorly pigmented spives; microtubercles on the 2yd to 11th segments
eonical snd equal; tubercles on the last segment fleshy; each euter
dersal tuberele horn-shaped, large, more pointed and twvo times longer
then the inner one and three times the middle one, middle ventral
tubercleelpronincnt and stout; outer veantral tudbercles were pointed
and eonical; inmmer ventral tubercles om the upper margin of anal
segaent is separated by a distance equsl te the distance between the
ianer and outer tubercles; anal tubercles long and peinted, lenger
than the rest of the tubercles on the last seganent and surreunded
by shert spinmes.

Anterior spivaeles : anterior spiracles broad each with 28 te 30

branches; opening of spiracles are termimpting in long eval spiracular

epenings snd arranged in twe rews.

Pogterier mivaeles : Lach posterier spiracle D-:bajﬁd. large,
situated in a deep eavity, higher than wide; peretreme thin, epen
and with well develeped projections between siita; slits met go leng;
button adsent; inmer are long, atraight and with 1sep~shaped tail net
touching the imner slits; ventral are peorly pigmented; pesterier
spiracles separsted by a distanee akout half the width of eme

spiracle,
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Cephalophayynyeal gkeleton : Lablal selerite strongly develeped
and heavily piguented; basel piece ¢of moutb-heok reughly four-corneyed,

beok part well doveleped, longer tian basasl part, pointed and curved
backvarde; pesterodorez] precess blunt; dental selerite leng and

pointed ui spex; hypoatenn] aclerite trianguler almeut pointed ventrally;
parastoms] sclerite long, slunt at apex and curved dorsally; subhypeste-
mal selerite long, poimted; uppey wargin of ptarylgail selerite peorly
Plgmented; window of doraal cordu very long and wide; ventral eornu
about iwo-thirds t e dorzal one, pevrly pigwented vemtrolly, ita

veniral uindew leng; cnterodovsul process of dorsal cornu lemy,

pernted o0 with bifurcated apex; the Jength of labial aclorit; abeut

one-fourib thet of pharyapeai sclerate,

LApasiu 3 len.th 8 to 18 mi., end dismetoy 2.5 te 3 -,y
c7lipdriecal in shape with wore tapering om the pesterier end than the
antericr £nd; colour ver: light Lyown; anterier apirascles with ghert
stelks; posterior epirseles s”itusted 1v a deep eavity; apine bands

. S
on segwenia ere proaiuent; traqyezae harés ave net se muck promiment

betweon the seguentis.

Paragsresphugg ({ispercephage) dux (Thomeen)
// Flate xiXavi, Figs.1-£ //

First staze layva : ubite, ausciciform, setapaneustie; length
2 %0 2,7 ., and diamater 5.4 to 6,3 Wile; Apimes on seguents dark
brown; megmenta 2 te 11 each sordered sitariorly by » ¢01pl¢te band

of spines; enterior bard of spines ov segment 12 econfined to ventysl



and vertroclaterasl surfaces; band on segment 2 is only bread ventrally;
segments 8 to 11 esel berdered pesteriorly by a complete band of
spimes; pesterior band on segments 5 and 6 comnfined te veniral surfaee;
protherasic spiracles net functional but may de seen bemeath the
integument especially before meult; pesterier pairef spirssles situate
in a hollow cavity, each consists of twe elemgated spirscular openinge
lying side Ly side; peretrene absent; pesterior tubercles weakly

developed.

ohale A ] $ Labdial selorite large and heavily

pigmont od threughout; heok ‘part as leng as bassl part, extendinmg
forwards, net se peinted and slightly curved; bosal piees blumt;
bypestomal celerite shert and curved posterierly; dental selerite
short and curved, parsstomal sclerite bread and tlent at apex; pharyn-
g¢al sclerite well develeped and heavily pigmented; dersal and vemtral
cornua poiatéd posterierly, coavergent; incision between the twe
bread; dorsal cornu with leng longitndinal slits; anteredersal proeess

of pharyngesl seclerite long, pointed and ecurved veamtrally.

fecond otage layva 1 ¥Yhite; museidiform, smphinengtic, lemgth 7
to 0 mn., and diameter 1 to 2 mm.; emticle smeoth; anterier and |

Posterior bande on segments 2 to 11 same as in firet stage larva.

Anterior spiracles s Amterior spiracles ore arranged neay poste-
rior margin of 2nd segment; epeninge of antertier spireeles ecach with
18 branches and each terminating in an oval spiraculaer epening;

spiracular openings are arranged in a rew.
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Pepteyioy spirpeleg : Posterior spiracles large, paired, higher
than wide, each composed of two slit-]like epenimgs situated in a deep
cavity abeve the anal epening; imner projections of peretreme well
developed; button absent; distance between the pesterior spiracles
abeut one~third the width of one spirscle; ventral sre shert; imner

are long, eurved and peinted,

Cophalopharynges) skelsten : Labdial selerite very leng,

heavily pigmented about one-fourth ss long as the pharyngeal selerite;
' basal pisce of mouth-hoek feur cornered its length half thst of heek
part, the latter po;ntod. eurved backvards; dental selerite carviiid
and pointed at both ends; hypostomal selerite roughly rectemguler and
Barrowed anteriorvly; subhypestomal sclerite marrov and peinted, para-
stomal lclirito long und blunt; incision between cormuamet se bread;
upper part of pharyngeal selerite well pignented; ventral ctrnuAuhcat
two-thirds the dersal cernu, the former with a shert end the latter
with a long lengitudinal wvindow; anterodersal precess of pharyngesl

sclerite long, peinted at apex.

Third stage lerve : kilky white, muscidiform; lemgth 13 te 15 mu,

and diemeter 3.5 to 4 mm.; spime bands on anterior margia of segments
3 to 11 eneireled completely; bands o» 72 segment restrieted te ventral
surface; posterier margin: of segments 3 te 11 each dordered by a
eomplete band of spines; Sth end 6th in sddition with s row em vertrsl
surface and 7th and Bth en ventral and vemtrelateral surfaces; tubereles

on the last segment prominent and fleshy; inner und middle dersal
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tubercles blunt and short; outer dorssl tubercles long, two times the
inney ones; ventral tubercles horn-ghaped, equal te inner dersal
tubereles; inner ventral tubercles are placed on the upper border of
anal segment, and one sherter than the middle ones; sna)l tubereles
long, l;agor than the reat of the tubereles of the last segment and

are surrounded by shert aspines.

‘Anterier spiracles : Anterior spiracles bread sach with 18

branches, their openings are arranged in regular rows.

Pesterior aspirgelep s Pesterior spiracles D-shaped, large,
nearly as wide as high, situsted in a deep cavity; perdtreme thin,

open snd with well develeped projecticns between slits; slits net se
leng; button absent; inner are long, bifurcated at eme end, with loop-
shaped tai) touching the irmer slite; ventral are well develeped and
blunt at apex; pesterior spiracles separated by a “l‘tl"ll5llt one~

fourth the width of one spiracle.

bale : sleton : Labial selerite strongly developed

and heavily pigwented; besal pieces of meuth-heok three-cornered; heok
part well developed, longer then the basal part, peinted and curved
backvards; pesteredersal precess present but net well developed;
dental selerite strongly developed, lU-sbaped; hypestomsl selerite
roughly triangular, blunt at apex; parastomal selerite triangular end

bluat at srd; subbypestewal selerite long end slemder; upper and lower
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marginag of pharyageal selerite poorly pigmented; window of dersal
corne marrow; 'ventral cernu glightly lenjer than half the lemgth of
dersal eormu end witi a narrowv vwindow; the lemgth of labial seclerite

about one~fourth that of pharynieal sclerite.

Pupgpiaa 3 Length 9 to 11 mm., and diameter 2.8 to 3 ma,}
eylindrical in shape with tapering beth ends; celeour brewn; saterior
spirscles with short stalks; posterier spirvacles lltu:tci in & deep
eavity; spime bands on segments not se¢ much promiment; aumerous

trangverse bands are found between the segments.

Parasarcephags (Lissaresphags) brevicernis (be)
// ¥lute XXXXVI, Figs. 1-8 //

Firet otage lprve : White, museidiform, netapneustice; leagth
2 to 2,3 mm., and diameter 0.5 to 0.7 sm.; cutiele smeeth; spines on
segments prominent, dark brown; segments 2 to 11 cach berdered
snteriorly by e complete band of spines; anterior band of spimes on
segment 12 confimed to ventral and ventrelateral surfaces; band on
sogaent 2 net se bread; seguents 3 to 11 eackh berdered pesteriorly
by a complete band of spines; segueats B and 6 im sdditien with o
band on vontrolllnd venirelateral surfeces and segment 11 em derssl
and dersolateral surfaces; prothoraeie spirasles not funetiemal but
Bay be seer beneath the iatcgu-iat before meult; pesteriey paivef
spiracies situsted in a hellow eavity, each with twe elengated

spirvaevlar openings lying side by side; peretreme absent; posterier
tubercles weakly develeoped.
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Cephalepharyngeal gkeleton : Labial selerite lemg, heavily
 pigmented, its lemgth nearly one-third that of pharyngesl selerite;
hoek-:part as leng as basal part, extended forwards and peimted sbdruptl;
at apex, basal pieece clengated and peinted; hypestemal selerite leng
and slendey; dental seclerite short; parastemal selerite net so broad,
blunt at apex; pharyngzeal selerite loss developed but well pigmented
on lower part; dorsal and vemtral cornnceenvergent, not se pointed,
ineigion detween the twe wide, the dersal with a wide lengitudinal
strip and the ventral bifurcated; anteredersal precess of pharyngeal

selerite pot long, curved and pointed backwards.

Second stage larvp : tuhite, museidiform, smphipmenstie; lemgth
7 td 0 wz., and diameter 1.5 40 2 ma.; cuticle smeoth; spimes on

segnents #lightly brown, preminent; saterier and pesterier spine

bands oo seguents 2 to 11 same ss in first stage larva.

Anteriey spirecleg : Anterior spiracles lecated neay posterier
Bargin of 2nd segment; epenings of each anterior spirscle with 16
branches arranged in a single rew, eaeh teymineting in a small eval

spiracular epening.

Pepterior spirgcleg : Posterier spirscles large, paired highey
than wide, each ecomposed of two slit~1ike openings situated in o deeop

cavity; isner projeetions of paretreme not developed; duttenm shsent;
distance between posterior spiracles about one-third the width of one

spiracle; ventral are absent,
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h eal skele t Labial selerite moderately long
heavily pigmented, its lemgth about une~fifth that of pharyngesl
selerite; basal pieee 0of mouth-hook three-cormerdd, about two-thirds
the hoek part; heek part met so peinted, slightly eurved backwards;
 dental selerite shert and nut shaped; pesteredersal selerite roughly
Sriangular, broed snterierly; subhypostemal selerite narrew and
eurved; parastomsl selerite pointed; sceessory selerite pointed and
surved backwards; incision between cormucdesp; upper part of pharyn-
seal solerite less pigmented; dorsal covnu with a leng lemgitudinal
window; ventral one with a» shert windew; smtercdorssl process of

pharyngeal sclerite curved snd pointed st apex.

Tihird stags larve s White, museidiform, cnph@?o-otic; Tength
13 to 16 am., snd dianct;r 2 to J mm,; 2 to 11 with a complete band
of spimes on anterior berder; bands om 12th segment restrieted te
veniral aurfaee; posterior horder of segments 7 to 11 encireled
completely; segments 5 to 6 with the spines on posterior border
restricted to ventral surface; tubereles on the last seguent fleshy;
inner and middle dorsal tubercles knob-ghaped; cuter dorasal tuberclee
large and eonical; euter ventral tuberclies not so peinted; middle |
ventral tubercles conical; microtubereles op segments 3 to 11 quite
obssure on the dorssl surface Lut large on ventral and latersl
surfaces; distance Letween inner tubercles is more than the digtanee

between inner and cuter tubercles.
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Ant iragleg 1 Anterior spiracles bresd, ecach with 16

branches; openings of the spiracle arranged in a ntuh rew,

Pepterie gleg : lMediwm gixze, D-siaped highey than vide,
situated in a deep cavity; peretrame relatively thin, epen, with ghort
projestions between slits; slits met so long; inmer are almest
straight with losp-shaped tail net tomehing the inner slite; vemtral
ave abaent; pester.or spiracles sepsrated by a distanee almest equal

to the width of one aspiraele.

Cephalepherynges) skeleton : Labial sclerite strengly develepe:

and heavily pigmentad; basal picee of meuth-Losk three-cornerdd; hoek
Part well develeped, long, pointed, lemgth almest equsl to that of
the basal part; posterndersal process blunt; dertal selerite short;
hypestemal selerite roughly rectangular, bread snterierly; parastomal
sclerite shors and blumt; snbiyp-jhul selerite long and pointed;
®pper snd lower mavgins of pharyangesl selerite poerly pigmented;
vindow of dorsal cornu leng; ventral cormu shout two-thirds the
dorsal cornu and with a short wirdow; the longth of labial selerite

about. one-fourth that of pharyngesl selerite.

Euparium : Length 7-9 wmm., and diameter 2.5 to 3 mm.; eylindri
csl in sbape with taper:ng en posterisr snd and slightly remmnded at
snterior end; enlour dark browym; anteriur spiracles with leng stalks;
penterior spiracles situated in a deep cavit:; gpine bands on seguents
prominent; numerous tramgverse striations are found between the

segumts.
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Payesarcopbagy (Lisyygis) rufiseysis (Yadrieius)
// Plate XXXXVIL, Figs. 18 //

| Firgt stage larvp : Wbite, auscidiform, metapneustic; length
2 to 2,4 mm., and diametay 0.4 to 0.0 sa.; euticle smeoth; gpines
on segments brown; segmenis 2 to 11 eash bordered anteriorly by a
complete band of spines; anterior band of spines en segment 12
eonfinsd to ventiral surfave; band on segment 2 very bread em ventral
surface; segments 8 to 11 each berdered pesteriorly by a ecomplete
band of spines; segments 5 to 7 in addition with a band en vertral
surface; protheracic céxrcclos ot functioaal, posterier pair of
spiracles situated in & deep covity, each with twe elomgated spirsecu-
ler openings placed side by side; peretreme sbsent; pesterier

tubercles weakly developed.

Cephalephay 1 : Labial selerite leng, beavily
pigmented, its length about vne-fourth that of pharyngeal selerite;
hook part longer than basal part; extending ferwards, poimted and
earved abruptly bocuwarda; basal picce elongated and pointed;
bhypoatomal selerite long, broad at posterior end and peinted anterier-
ly; dental sclerite not separated from bdassl part of labial selerite,
peinted ventrally; parastesnal sclerite well developed; pharyngeal
sclerite less piguented gpeeially ou the dorsal side; dersal eorme
pointed nusteriorly, ventral ene bifurcated, both convergent and
withent any windew; antevedersal precess of rharyngeal sclerite long
and glneet pointed.
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Second stage larvp s White, museidiferm smphipneugtie; leagth
5 te 7 su., and diameter 1.8 to 2 mme; anterior aud pesterier bande

on seguents 2 to 11 sems as in firet stage larva.

Anteyier spirseles : Anterior spiracles are lecated mear the
pesterioy margin of 2nd segment; openings of each tplndo with 11 ¢o
12 branches arvranged in a eivgle row, cach dranch termivating in on

eval spivecular opening.

Poesterior spiracles 1 FPosterior spirsclos large, peired higher

then wide each ecomposed of tuc slit-like openings situated in o deep
eavity joat abeve the anal opening; inner prejections of peretreme
short; butter absent; distance between pesterier spiracles abeut half
the length of each spiracle; ventrsl are shert; immer are long, curved

and peinted at spex.

Lspbalopharyngeal sheleton : Labisl sclerite very lemg, heavily

pigmented; basal piece of moutb~hook three-cornered, its lemgth nere
than twoethirds that of hook pert, book part peinﬁod anéd eurved
venirally; pestevredorsal precess of basal part leng and peimted;
hypostomal selerite rectangular, Llunmt at apex; subbypestemal selepite
narrowed pesteriorly; parastomal selerite lemg and peinted; ineision
between cornucdeep ond wide; upper part of pharyngesl selevite less
pigmented; veantral cormu about Lelf the dersal cormu, the latter with
s shert lengitudinal windew; window of venirel cornu net differentie-

ted; anteredorsel process of phoryngea) selerite pointed and hook-like.
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Thi tage ¢ Uhite, muscidiferm, amphipneustic;
length 14 to 17 mm., and diameter 4 to 4.5 mu.; each segnent entirely
eovered with poofly pligmented spises; tubercles on tbe last seguent
fleshy; immer dorsal tubercles longer than the middle onmes, beth
pairs horn-shaped; outer dersal tubercles peinted, lemger than the
sthery twvo pairs, about twe timwes the middle ones; inner vemtral
tubercles shorter than the middle ones; the distance between the
inner ones less than that between the inner and ocuter ventral tubercles;
outer and midédle ond ventral tubercles equal, ihc formey longer than
the inner cnes and more poimted; anal tubercles long, peinmted,

suryrounded by shert spines.

Anterier spiraeles ¢ Anterier spiracles bread with 1t te 12
branches; openings of spiracles arranged in & single row.

Festerior spivpelep : FPesterior spiresles Dvsheped, large,
bigher than wide and situsted in ¢ deep eavity; peretreme thim and

open with well developed projeet:ons between slite; slits long and
slender; button ebsent; immer are Jong, straight, with @ leep-ghaped
tail which dees not touch the inner slile; ventral are well developed
and peinted; posterior spiracles separated by o distance of abeut
one-aighth the vtdih of one apiracle.

Cephglepharynaeal skeleton : Lahial zelerite strongly develeped

and heavily pigmented; basal piece of moutimiwok three—cornered;

hook part well developed lenger than the banal part, poimted gnd
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curved backwards; pesteredorssl process shert and almost bluat;
bypestomal selerite roughly triangnlar, mere marrowsd anterierly;
parastomal selerite shiort and slendeyr; upper and lowsr margins of
pharyn esl selerite poorly pigmented, with leng black stristiens;
vindew of dersal cornu marrow; ventral coram with g sbert weakly
developed ventral windew, its length asbout half that of dersal coram;
the length of labial sclerite abeut ome-fourth that of pharymgeal

sclerite,

Pupayimm : Lemgth 8 te 11 mm., and dismeter 3 teo 3.5 ma.;
eylindrical in shape with tapering more om the snterier end them
Sthe pesterior end; coleur light brown; amterier spiracles with ghedt
stalke; pesterior spiravles situated im a deep eavity; spine bands
OR seguents prominent; ne transverse striations are feund betvween

the segments.



