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i a r raa of 4iffaraa% aisa aa4 ab^pa gaaaral ly akt ta la aalaar 

bat In aaiM eaaaa raildiaii ta l»ro«a| hmij aapMmtad, a]rl i»«riaal« 

taiiaria« aa ta r io r ly an4 b l m t { laatariar ly* and v i t b ar v i tbaat 

aplaaa ar tabarclaaf apiaaaa baada gaaaral ly praaaat aa Mi tar lar 

mm paatar iar bapdarai tbraa paira af llaraal aa4 faar paira af 

vaatral tiibaralaa mlwrnfm praaaat as laa t aapwat; aatar vantral 

t i^are la alwaja aw i l l a r Ihaa Mia a i M l a aaaj «atar iar apiraalaa 

praaaat, axaapt ia l a t ataga larvaa, pairad; paatar iar apiraalaa 

paira4, alvajra a i t a a t a i i s a i*mp 4m^rmm^i•n an tlia j ^ a t a r i a r p la ta ; 

aplraaolar a l l t a alaadari paracr^aa apaii, i iv i t fad lata faar arca> 

tbc ands e f ian^r araa aara of tva typaa^aaa taparisg a r v i tbast a 

avallaa and a&d t to otbar v l t b a aaallaa aad - tba i m a r araa ara 

a i ra igbt ar a l i g b t l y aarvad} batten abaaat{ aantfa haak aaparatad, 

aywaatria, a r t iau la taa » l t b ^ahapad bjrpaatMMl aa la r i t aa ; m9m9m—ry 

a a l a r i t a abaantf paraataaal aa la r i t a praaant{ daraal M r a a d U t l a a t l y 

laagar tbaa tha vaatra l aaiwt, tba famar alvajra v i t b lai^l aad vida 

wlada*. / / P la ta ISOOaU^ Ftga. 1-ft / / ( fyp iaa l i a m t a r a f a t a * ) 

m\ to ftiE IMIAtUFS fOPWS W SABCt^HACId UfVAJK PPOU tligT 

BEMAL 

Kajr te Larval laatara 

U ABtariar apiraalaa praaaat . . . 2 

Aatariar apiraalaa aba«it , , , p i ra t laatar 

2. Paatar iar apiraalaa v l t b tva a l i t a aaab • • • saaaad laatar 

Paatariar apiraalaa wltb tbraa a l i t a aaab . . . fb i rd laatar 
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Kajr ta f i r a t laatar 

1 . jUitariav apiaa baatfa an aapMat 18 aaaf tea4 aaly 

ta vastval aarfaaa • • • t 

Aatariar apiaa htmdm aa aapMiat 12 aaafiaad aaly 

to vantval a i^ vMiti«lataral aarfaaaa • • • 4 

i . (ipptr part af daraal —tnn wall piftMBatai tkra«miM«t| 

raatral caraa blfaraatad at and • • • 9 

Vpfr part af ilaraal earaa only pic«aata4 aa lavar 

part; vaatral carae poiatad at aad • • • allilaapf 
Cliai«a») 

St* Spina I»aa4a aa aagawat 2 rary l»raai aa • m t r a l aarfaaa 

• « • 
Craki-iaiaa) 

Splaa htm4a aa aapiwat 8 sat hr*mi aa vaatral mvttm— 

[Biattater) (Bii 

4. Paatarlar apiaa Wa4a aa aaffawsta S ta 4 aaaf iaai ta 

vaatral aad raatralataral carfaM . . . lirai>iaaraly(Ha^ 

Paatariar aplaa baada aa aaipaata 6 ta 6 aaafiaa4 ta 

irantral aarfaaa • • • i H (thawoa) 

^•y ta saaaad laatar 

t . tiipaalata •§ aatarter aplraalaa arrMtfa4 la a ali^lla rav 

• • » 3 

&p«alB«a af aatarlar aplreelaa arraagai la daii^la •w 

i rrafalar rava . , , 8 

8. filataaaa katvaaa paatarlar aplraalca abaat kalf ta aaa-tkir« 

tba vl4tb af aaa aplraala} t^par part af pkaryagaal aalarlta 

l a M pljpiaata4 • • • 4 
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Mataaaa tiatvaaa paatavlat apiraalaa aWat aM-fa«rt% tha vidtii 

•t •wM apiraalai ^ppav part 9t i^ryngaal aalarltaa va i l 

pigKaatad • • • jUgi (rhaaaaa) 

3. faatarier apiraalaa a i tb vai l 4avalapa4 ianar araa 

**• y<iti*awia (Falkviaiaa) 

Paatariar apiraalaa aitk 111 daaalapad insar mr— 

4. Opaa^a af antarlar apiraalaa arraagad la daabla raaa 

*** »y«tfcidaa (Baaitaliar) 

Opaalaga af aatariar apiraalaa arrsagad in irragalar raaa 

• • • ftl^^ffffl (Maigaa) 

Kay ta mird lea tar 

i . OpimlBga af aatariar apinMAaa arraagad ia aiagia rav 

• •• 2 

Opastaga af Mitarlbr apiraalaa arraagad ia daakla ar irragalar 

T9mm • • • 3 

2« Wiadav af daraal aama alMrt a»4 aarrav; i ^ a r Mid laaar 

•argina af pluiryagaal aalarita haaviljr pigaaatad 

• •• 4 

Kiadaa af daraal aaraa laag a»d wida; iq^er and laafar aargiaa 

af piiarsmgaal aalarita paarly pigataatad 

• • • das (fbaiMaa) 

3. Vaatral are praniitaBfcly laag aad kaavily pi^mitadt iaaialiaa 

batvaaa aaniaa ahallav . . . al»iaa^p (Maigaa) 

Vaatral are aat aa l a i « , pearly pitfaaatad; i ae i^ iaa kataaaa 

aaraaa deep . . . ^r^u*^ (Mattaliar) 
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4« Vaatfvl ar« l«Btt v«itral aamtt alMiat k«lf ika l«agili af 

4«raal csrwi . . • raft—rata (rakriaiua) 

Vaatml ar« atertf vaatral a*ra« twa-tbiria tha laasth af 

4araal caraa • • • hyfytaytaif (Ba) 

tSS^mSa&MA ( lal l i*) i l^ l f t i t (^U«») 

/ / Plata XXXXJV, f Iga. l -S / / 

f jyat ataaa layya t Wbita, «oa«l4lfaf«i{ Ivagth 2 ta 2,3 M . , aa^ 

iiaaatay 0,6»0.8 aai aatiala aaaailii apiMa aa aapwata praanamt, 

datk brvwaf aapMata 1 ta I t aaab bariarci aatariarly hy a aaaplata 

baad af aplaaai aatariar bani af apima aa aagaaat 12 aaatiMKl ta 

vaatval aarfaaat baad aa aagaaat 2 vary braa4| aagaaata • ta 14 aaah 

bardarad paatariarly by a aaaplata baai af apiaaa, paatariar baa4 aa 

a«ga«ta ft ta ft aaafiaaft ta vaatral aai vastralataral aarfaaai larva 

mtapaaoatlai pratbaraaie apiraalaa aat faaatlaaal bat aay ba aaaa 

baaaath tba latagaMat* aapaaially bafara naalt} paatariar part af 

•aab apiraala, witb t«« alaagatad apiracalar apaalaga lyiag ai4a by 

ai4a ia a&t«ata4 la a balla* aavlty; paratraaa abaaati paatariar 

tirilaralaa inukly 4aTalapa<i* 

^piialaabarwMfai afcalatafi % Labtal aalarita laaf aad baavUy 

pipiantatf, aiNiat aaa-fourth aa lai^l aa tte ^ r y a f a a l aalaritai baak 

part aa laag aa baaal part, axt«B4liai farvardp sl i«bt ly a a r ^ i aai 

paiatai; baaal plaea claagatadt and alaaat b lmt} bypaataaal aalarita 
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laag, Uraad itaaiarlarly md poiatad aatariavljri d«ital aalarita aat 

aapavatad ftaai liaaal part at labial aalaritas paraatwaal aalarita 

Ikraad and Mant at aad; pluirTagaal aalarita aadarataly dairalapad aad 

•aatly pifaaatad ea lavar part} iaaiaiaa batvaaa daraal and vaatral 

aaraaa vary btaadi daraal and ^antral aarawi paiatad paatariarly* 

divargaat aad vi t toat t»y viadav} Mitaradaraal praaaaa af pbaryagMil 

aalarita laag, paiatad, aar^ad dawnrarda* 

Saaead atma lanwi t lteita« amaeidifara, wphipaaaatiat laagtb 9 

ta 8 aai«, md diwaatar 0.7 ta l.ft smmi catiala aiMatiii apl»aa aa 

aagMBta bram, aat aa pre«iaatit} aatariar aad paatariar baada aa 

aapMata 2 ta 11 aaaa aa aa f i r a t ataga lanra. 

AatCTiar apiraalaa i Aatariar apiraalaa laaatad aaar paatariar 

aargia af ted aagaaatf apaaiaga af tha apiraala, vitl i tO ta td kraaaliaa, 

arraagad ia irragalar raaa, aaab taraiaatiag ia a aaall aval apiraaalar 

apaaiag* 

Pa^tayiay fpiyi^^ff t Paatariar apiraalaa larga, pairad, feigkar 

tkaa aida, mm^ aaapaaad af tva a l i t - m t a apaaiaga aitaatad ia a daap 

aavity jQst aWva tha aaal apaaiagi laaar prajaatiaaa af paratraaw 

vai l daralapad; fcattaa akaaatf diataaaa ¥at«aaa paatariar apiraalaa 

ai^at aaa-faartli tka width of ana apiraalat r ^ t n i l ara aaraad ami 

paiatad. 
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irfP^>yi»l>tiy»ifft^ <^«lff»fff « U f e U l a a l a r i t a ! • » « , I iaavily 

p i fMsta t f , abaat oaa-faartl i aa laag aa t b i pfearyagaal aa la r i t a t baaal 

piaaa a f «a«4^to<ii: faar «amar»4f almst t«#- t l i i r4a •§ bm^ par t | 

I w A par t patotacl and aarva4 baakmrda} daatal a c l a r i t a abart , v i t i i 

paiatad audi iMiataradaraal praeaaa a f baaal part laa t t kjpaataaMl 

a a l a r i t a raoi^Iy raetasgalar, a l igbt l j r aarravad, b l v i t aatar iar l j r aad 

paiatad balav; aabbypaatMuil aa la r i ta earraw aad paiatadi paraataauil 

a a l a r i t a abart aad paiatad; i&eiaian batwaac eamaa daap, aat aa 

braad; i^par part af pbarjmgaal ad la r i ta laaa p ipna tad aa vqppar aidaat 

•m i t ra l aarau alaraat tva- th i rds eh« darsal eema» tba l a t t a r « i t h l a a f , 

vide lannitodiaal viadavf vaatral a a n a abart aad v i t b laag viMtoa; 

aataradaraal praeaaa of pbaryagaal aa la r i t a a t r a i f b t aad paiatad a t 

apax* 

fbt rd ataga lanra s m i t a , vaaaifani} laagtb 18 ta t t a s . , aad 

diaaetar g ta 3 aa.^ aagaaata 3rd ta t t t b a a t i r a l y aavarad v i t b paarly 

pifaaatad iq^iaaaj aieratabaralaa aa 3rd la I t t b aagiaatp vatyra te iA l 

M M l l . kaab-abapad, gaaaral ly aqaal i a a iaa; tabaralaa aa tba l a a t 

aagaaat praaiaaat aad f l a a b j i iaaar mn4 aatar tabaralaa aoal l aad 

bara-abapad, a iddla aaa ^mry aaall« wna-famrtb tba aatar teraal 

tnbarclai aiddla raa t ra l tabaralaa aara praaiaaat aad laaa paiatadt 

iaaar aad aatar tabaralaa a^aal , aaaiaal i a abapa; aaal tabaralaa 

• t a a t , f i a g a r - l i k a , laagar thaa tba tabaralaa af tba l a a t aapMat , 

aarraaadad by abart apiaaaj iMiar pair a f vaatra l tabaralaa aa ^ p a r 

Wrdar » f aaal aapiant aaparatad by a diataaaa alaaat a^aal ta tba 

diataaaa batvam tani-r mn4 ratar tabaralaa. 
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AufTUr spiraalsa i A»t*r ior spiwislss k w a * wit l i fO U 24 

Wmshsat spsaiags of spirasloa mrmmsHt l a i r rsgalar ravs. 

P»stsyAar spiyasl<p t Pastoriar spirsslos ^sbapoA. Utg; 

ai taatad In a 4aap emritf^ htghar thmn « i ^ ; paratraaM t l i to and apas, 

with wal l dsYolopod praJaatioBs Wtvooa a l i t a ; s l i t s loagt Imttaa 

aliaant; taner ara ro la t iYa ly stra ight sad v l t l i laap-al^poil t a i l nmt 

taaahing ttio iwaor a l i t s i vaatrsl ara v a i l dovslapai mvd poiniadf 

P*a%ari«r qpiraclaa saparata4 %j a diataaac ana-tbird t^a v idtb af 

aaa apiraalo. 

f^pt>alophawragaal A a l a t o a t Labial s a l t r i t a straagly dsvalapad 

• i i and heavUy pifnoBtodt baaal p l e ^ of aMiatli->ba^ fa«r->(Mraarod| 

l»Mk part wall dovalapad» loBgar ttia» baaal par t , paiatad alMrply 

tfovsvardes poaiaradaraal praeaaa abort aad blaat} daatral s a l a r i t a 

atroi^tjr dovolopad aad paiatad a t aad} bypaataisal ao lor i ta raaghly 

raetaagalart nora narroaad aAtarierlsri parasto«al a o l a r i t * ala»at 

paiatodt sabbypoatoaMil sa la r i t a noarly avai l appor aargia a f 

pbaryageal * c l « r i t a poorly pigaootod; wiadov of daraal aama laagi 

voatral oorao Icos tbsn hal f tb* doraal eoraa, v i t b a abar t , wairitly 

doiralapad vaatral viadovi tbo l«Mrtb of l ab ia l ao lar i ta aboat aa*> 

f i f t h tbat of pharjragoal s a l a r i t a . 

Jfyptr^fP t I'Oagib « t a 0 am,, M d d i a a s U r t . S ta 9 M . | 

^ l i a d r i e a l in abapo witb t ^ a r i a g batb oadai oalaar l l g b i brovni 

M t a r i a r apiraeloa a i t b sbart stalkaf paatar iar apiraalaa aitoatod in 
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a i««p eavltjrt apia* kasNla m a«jpi«Bta M t a* WM»b f r« i i l«Mt | M 

tiRtt»avtra« lMa4a art fawitf batawm tha aafaaata. 

r f f i f f i f f f y ^ i (l&tl£«) f f f r l l ^ y (fiaattaliar) 

/ / Plata XXXXV , PIga. l-» / / 

f iyat ataaa lanta t 1&iia» mmmuUiUtm, aat^aaaatiaf laagth 2 

ta 3 OB*, and i iMMiar O.S ta 0.6 BM.J aatiala aa»a^{ apteaa aa 

aapMaia piaaiaantt iartc bi«vat aacaanta 2 ta 11 aaab l>artfar«4 

aatariarly hj a tm^plata l»aad af apteaaj aatar&ar kaad af qilaaa M I 

aatpaat 12 aaafiaail ta vaatral a v f a M t I»aa4 aa aaipmit t aat »• l»raad{ 

aaiaaata • ta 11 aach Iwrdcrad {>aatariyarl]r hj a aa<^plata hmn4 af 

apiaaaf paatayier baada aa aan^wnta ft ta (I aaafiaai ta vantral aad 

•aattalataral aarfaeaa; pratharaete iq^iraalaa aat Iteatiaaalfpaatartar 

apiraalaa ara attwte4 in a hallav aavity mvA c a ^ aaaaiata •t taa 

alaaaatad aplraaular apaniaga laying aiiPa by aida; paratraaa abaectt 

paatariar tabaralea aat aa dcvala^ad. 

f^apbalaabaryaaaal abalatya t Labial aalarita laa«, baavily 

piiaaBta4» abant oaa-fonrtr aa long aa pbarjragaal aalarltat baak part, 

leag, laagar tbaa tt«a baaal part, palatal aad eanrad abarplyi baaal 

piaaa long and al i fb ibly paiatadf bjppaataaal aalarita laaf , braad 

paatariarly and aarrav aatariarlyi daatal aalarita paiatad raatral ly , 

aat aaparatad fraa baaal part ^t labial aalari ta; paraatMal aalarita 

aarraw, alisbtljr paiatad at apaxi pbarjragaal aalarita aadarataly 

daralapad and pifaaatai aa tba lavar part{ iaaiaiea batvaaa daraal aad 

•astral aeraaa rary braadi daraal aaraa paiatad paatariarlyt batb ara 
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aaavargasti aittaradaraal praaaaa a f pliar3r»g«al a a l a r i t a laag , paiatad 

aail a l i g h t I 7 m»vm4 apaaria. 

Saaawd ataga larva s Vk l ta , mtaai fam* Mij^ij^iaaatiat laagth 0 

ta 8 MB., mi Himmimr l.ft to 2 wm^t aa t la la alaaat aaaath} aplaaa 

en aagaaata aa«M aa &a f i i v t ataga larva* 

Aatarlar aatraalaa t Aatariar apiraalca aaar paatar iar awrgiai 

a f Sted aa^MBtt apaataga af aaah antar ior spiracla arraagai l a iaabla 

raaa v i tb 28 ta IK) lbraBabaa» «aeh ta iwiaat iag ia a abart aval apwiiBf* 

Peatat iar aatraalaa s Paatariar apiraalaa l a r g a , pafa'atf. aaab 

aaaqp«aa4 of t«a a l i t - l i k a apaaiass aitaatad l a a daap eavi t f» liigbar 

tfcaa aida; iwaMr prajaetieaa af paratra»a abartt diataaaa bataaaa tba 

paatariar splraclca a l l t t l a aera tbaa hal f tha vidtl i a f aaah apiraala; 

• a a t r a l are aat d i f f a raa t i a tad i laaar are alaaat atraigl i t * 

Caplialapfcaryagaal alialataa j LaUa l aa la r i t a yr^ry l aag , kaavUy 

pigaantad, akaat aaa-faarth aa laag aa tba pkaryataal a a l a r i t a i baaal 

p i a M of aaatfeKkaok faar^caraarad and abaat taa- tk i rda af Itaak p a r t , 

pa la ta l anci a l i g k t l y aarvad; dental sc le r i ta ahart , vitfe paiatad apex 

dialal l ;?; liypastoaal a e l a r i t e roaghljr raatangali ir , a l i g k t l y aarrav 

a a t a r l a r l y i aakkypaatiAal ae la r i te a a n v v aad alaadert paraataml 

ae le r i t e narrav and paiatadi inc ia iaa ketiraaB aaraa dMpt tipper 

part a f pkaryagaal ae la r i t e laaa pigaaated; vaatral caraa akaat 

three-feartka tke daraal eai^u, the f ^ a w r v i ^ a akart aad tke 

l e t t e r witk a laa^ aad vide viadowi aa ter ia r preeeee of pkaryageal 

t c l e r i t e a t ra igkt aad paiatad at apex. 
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ftiirt mUk^t iarva t whita, BitaaidifayMt la»gtli 14 ta te M I . , 

as i Aimftm 3 ta 3.6 aM*i a«9Mmta 3rd ta 18tb antlreljr aavavad vltk 

pftarl^ {tipMBtad api»aa{ (aicret^eralta en tka 3rd ta l l tb aapwata 

•aaieal and aqoalj talMralaa an tlia laat aajpaaat tlaalijrt * * ^ aatar 

daraal tvliarala tore-akapad, larga, vara palstad and t«« tteaa l«Mg«r 

than tbe inaar one a»d thraa ttaaa tlia aiddla ana, aiiddla rastral 

tvlNin:l«6 ptraninant and atantf aatar raatral tn^arelea »ara palatad 

and aoBiaalg iMiar vaatral tabarclea itt tha uppar «argiB af a&al 

aaipaaat ia a«paratad by a diatwBM aĉ aal ta tba diataaaa bat«a«a tba 

i«Mr and aatar tabaralaas anal t«b«rclaa laas and paintad* laagar 

tluia tha raat af tbc tdiaralca aa tba laat aaffamt asd aarraaaid^ 

^ abart apisaa* 

Atttarlar apiraalaa i ^ntariar apiraclaa bvaad aaab vitb t8 ta 30 

brMieheai epealsf af apiraalaa mrw taraiiaeting in lamg arid apiraenlar 

apaainga ai4 arraagi^ la t«a iwva* 

FaatarAay apiraalaa s I^ab paatariar apiraala I>>abapad, larga, 

aitaatad in a daap eavity, hieher thaa widaj parctraaa tb i s , apaa 

aad with wall davalapad prajaatiaaa batwaaa alitat a l i ta aat »9 langi 

battaa abaaat} inn^r arc laag, atraii^t aad vitb laap-abapad ta i l aat 

taachiag th9 ianar al i tai vaatral ara paarly pipiaatadf paatariar 

apiraelcH aaparaiad by a dlataaea altoat half tha vldtb af aaa 

apiracle. 
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Ikrp^alattliaryaitfal ^alttet i t Labial ael«rii« airanAly davalapad 

and baavily pigmmt*4i baaal pieea »f aaatk-bairit ra^bly fe«i>»caraarad, 

hmiA part wall dcralapadi langar tliaa kaaal part, paiatai and aai-vad 

baiiswarde; p««t«r«»«l0rael praetss blnatj dental eelarita laag and 

paiaiad &i ^pcxj b^jjostana} acl»rlte trinniRtilsr alMastt pointad vantrally, 

faraaiaaifil'()cli>rita l»mt, blaat s i apax and avrvad daraally,-a«bhypaata» 

•al selarlte laag, palatcd; nppar • a u l a af pharsrataal aalarita paarly 

piga«nted; Aindov af dorsal crreu Tcry last aad vidaj vaatral aama 

aboat tv0»tliiril» t e iforttfl cnc, p«wrly pifja«rtad vaatrally, ita 

VQsityaS tiinde* lang; rr.t«»ro«%f««l procesa «f daraal ear&a lasf, 

F^iBifd «i d with ^ifurcato^ apex; tn* Iwi^tb ef laklal aalsritc abaat 

afta-fatirtb tii«t of pbaryssf.aa) !>>C!lerit«« 

ZM^JSI * LeR;tt»i ^ t© tn .m,t e»d d<a»atar 8.5 ta 9 a«.} 

C7lir««*iea? >.M 8h«|i* with m»re fcap«r»«M| as tha paatariar aad tbaa tfea 

antarj&r endj eolaur Kery tight brown; a»%ariar ^iraalea with ebert 

ttalksj t>ostarior eiilrsalaa •3lttiitted m a da«p aawityt apise baada 
5 

on segimsniii are f roffiifient} tranweTae hmni* art aat aa mnt^ ^rasiaant 

)»etwaan tba ecgaMtta. 

tiSZfi««I«fjhe^ C|%fffycepii.yj5i) ^m^, (fbaaaaa) 

/ / Flat* JLX>;AVI, iigfl.i^it: / / 

JL*X«l^liSJLl££Z£ t i^ita , amscMifariR, satapaaaatici length 

2 to S,5 «?«., aad aiaaater Ci.4 ^ 0,o ^a.; apiaea 6ft eagwente dark 

hrewn; aeg«enta 2 t« 11 eaeh Wardered aiiterie/ly by a complete hand 

af tpiaaa; antenar hasd 9t spines oo eepMnt tg aaafia^ ta waatral 
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sad vsetvalatsral swrfacas} band « • sagaimt 2 is saly braai • r a t r a l l y t 

aapMBis 8 to l i saal^ bardarsd psa ta r is r l r ^f • CMq^lata band a f 

apUiaat paaicr iar baisd ea sapB^is S am! 8 ae«ftead ta vmi i ra l aarfaaa] 

pratiiaraaic apiraalaa i M i f « i e t i e a a l bat sMy ba asm baaaatli tha 

iatagaaaat aapaaialljr bafara staalt; paatar iar paiHraf apiraalaa aitaatai 

in a bal lov aav i ty , aaab aaoaiata of t«a e l«mata4 q>iraat)lar apaalaga 

lying aid« b j a i ^ ; paratrasaa abso»t$ paatcriar t aban laa v a a k l j 

davalajpad* 

fapbalapbawrM—1 riialataa t Labial a a l a r i t a larga and haavily 

pigmmtad tbraagbaot; baak <part aa lang as basal p a r t , aztandiBg 

forvarda* aat aa paiatad aad rtlgbtljr ew"M»di baaal p i a M blaat} 

kypaataaal e a l a r i t a abart and earvad paatar iar ly i daatal a a l a r i t a 

abort and tmr^fd, paraataaal aa la r i t a braad and l^l«it a t apaxj pfaarya-

gaal s a l c r i t a wall davalapad and fcaavily pigSMmtad} daraal aad vaatra l 

caraaa paiatod paatariarly> oeavargaat; iaciaiaa batvaaa tba taa 

braa<}; dorsal aemo with laag loagitadiaal a l i t a t aataradaraal praaaas 

a f pbarjagaal a a l a r i t a l o a f , paiatad aad aanrad t raatra l ly . 

gaaead ataaa l ^ r ^ t « b i t a | arassidifara, a^»biBaaatia. laagtb 7 

ta t o n . , and diaaetar 1 to g sn* ; aa t ia la aa»atb{ aa ta r ia r aad 

paatar iar baada ea aagaaata 9 to 11 aaaa aa ia f i r a t ataga la rva . 

Aatar iar spiracles t Aatsrier spiraelss arc arraagad aaar poata-

r i o r Margin of 2nd sti^ncnti epantofro of eatsr ior spirealos taob « i t b 

18 braneboa sad oaab tar»iaatiBtg ia aa oval spiraaelak' apaai»g{ 

apiraaalar opoaiaga ara arraagad i a a raw. 
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raatayibr aairaalaa t f a a t a r i a r aifirmmUm l a rga , p a i r a i * hi«lk«r 

th« i « i i a » aaab aai^paaad of tiw a l i t - l i k a apaaiaga a i taatad la a tfaap 

aav i ty ahava tha aaal apaaiaff i»a«r prajaatiaaa af pmrmtrmm a a l l 

teYalai»ad{ hattaa ahaaati diatMiaa hctaraaa tha paatar iar iq>iraalaa 

alNi«t oaa-thftrd tha wii%k a f oaa apiraalat vaatra l ara ^ a r t { imuimr 

ara 1mm, aarvatf and pais tad. 

^^^•VHfm*^} fffc«>fUi » l - * * * * ! • • I t r t t a vary laag, 

haaviljr picaaatad ahaat o a a - f a a r ^ aa laag mm tha phavyatcal a a l a r i t a ; 

haaal piaea af »»«th-baak faur aeraarad i t a l a i ^ t h ha l f that af hmtk 

p a r t , tha l a t t a r paiatad, awvad hackvarda{ daatal aa la r i t a mmrrmj^j^i 

aad imltitad a t hath aadai hjrpaataBal a a l e r i t a raaghly raataagalar aad 

•anravad a a t a r i a r l y ; aahhypaat«aal aa la r i t a aarrav aad paiatad, para-

ateaal ac la r t ta laag and h lwi t } iaeia ioa hatvaaa aaraaaaat aa hraadt 

^Wt part of pharyi^aal aa la r i ta wal l {tlfataatad; r w i t r a l aaraa ahaat 

t«a->thirda tha daraal miraa, tha fetaar v i t h a ahart aad tha l a t t a r 

with a laag laagi tad laa l v ia tev i aataradaraal praaaM a f phaiyagaal 

a e l e r i t a l « m , paiatad a t apax. 

t h i r d ataaa larva ; Milhy a h i t a , a a * c i d i f a n i | laagth 13 ta 15 as 

aad dianatar 9.ft ta 4 a^ . j apiaa haitda aa aatar lar aargla a f aagaaata 

3 te t l aaairalad aa^i la ta ly t haada aa f2 aagaaat raa t r ia tad t a vaatral 

aarfaaat paatar&ar M r f l a ? a f aaflsanta S ta 11 aaah hardarad hy a 

aa«plata haad of apiaaa; Sth asd 6th i a addi l ioa with a raw aa vantral 

aarfaea and 7th m»4 8th aa vaatral and r m t r a l a t a r a l a t t r faaaa | t i^ r« laa 

aa tha l aa t aagoant p rauaas t aad flaahy{ iaaar aad a i iMla daraal 
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t«bar«l«a hlmtt mud alwrti avtar 4«raal tabtralaa lasf • t*« tlaaa tka 

immv oaasi vaatval t«V«fr«l«a liorni-abapvdt a^nal %• a mar 4*raal 

%î ber«l«a{ immr •Mitral tuibaralaa ara plaa«4 am tba vfipar Wrdar at 

« M 1 aagBMsl* and »tM (rikartar tbaa tiw a lM la anaai aaal tvbar«l«a 

laBg» losigar tkaa tlia raat af tlia taiKiralaa af tlia laat aaipwat aad 

ar« aarrowiiai hy ahart apiaaa* 

jlotariar apiyaalaa t Aatariar ^ i raa lca hrmm* aacli with IS 

hrmnebemt tbair opaaiags ar« arrange ia ragolar fw, 

»aataytay apiraalaa t Paatarlar apii-aalaa P-aliapad. larga. 

aaarly mm vltfa aa lilfli» aitaata« ia a 4«ap eavityi pardtraM tbia , 

•paa aad vi th wall davalapad prajaetioaa kataaaa a l l t a ; a l i ta iMt a* 

laag; battoa abaaati iaaar are leaf , tiifaraatad at aaa aad, vi th laap-

aliepad ta l l taadilBg tka iamir el i te} •aatral are trell davalapad aad 

blaat at apaxi paateriar epiraeles separated hf a dtatMMa aW»at aaa-

faarth the width af oae epiracle. 

Cepjialaaltarraaaal aitalataa s Lal>ial aelerite atraafly developed 

aad iMavily pipieated; Weal pieae af Meatti-baaic three-aeraaredi baek 

part vai l develeped, leager tbaa tbm baaal part, paiated aad aarrad 

ba^varde; peaterederaal praaeas praeeat liat aat vei l devalaped} 

daatal eelerite atreagly derelaped, U-abapedi bypaetaaal aelerite 

reagblj t r iaafalar , Uaat at apex{ paraateaal aelerite triaagelar aad 

bl i^t at erd; eabkypeatei^l eelerite leag aad eleaderi i^per aad Iaaar 
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•avgiaa ef pkaryaeaal a « l « r i t « poorly pisaaBta^s ataiknr of ^ r o a l 

aaraa aarrovi ^^««ntval aorna a l ig i i t l y laagar tiiaa ha l f t M laagth of 

teraal aoraa md v i t k a aaYvav viaiioai tha laagtb of l a b i a l aa la r i to 

aWat OBO-foartk tltat of pimryagaal a d a r i t o . 

Papoyjaa t Loagtli • to l i oai., and iiaoMitar 2.ft to S M U | 

^ l l a d v i o a l to ahapa v i t l i tmpmviag botk oadat aoloar kromt aatar ior 

apiraclaa with akert a ta lka i poatorior apiraalaa i i t w t a i i a a dump 

aavltjrt aptoa IwBia OB aoipMnta aot 00 aaok proaitooaif aaiMroat 

traas'voi'aa baada ere foaad batvaas tbo aagacata. 

yf'«»»,r«»P^fif ( i i»aar fp i ia«a> brayjaorata (Bo) 

/ / i lAta XXXXVll, f i g . . 1-8 / / 

F i ra t otaaa larva t I h i t a , »a«a id i far« , aaUpaaaai ia} l a i^ t i i 

3 to 2.3 m . , aod d i w c t a r 0.5 to 0.7 H M . ; aa t ia la Maaotli) aplaoa oa 

aapMiBta p r o a i a m t , dark hnmni aognoato 2 to 11 c a ^ bor^aroi 

aatoriorl jr hj a e&aplata band e f spiBtt ; antar ier baad of aptoaa ea 

aopMBi 12 ooAfiaad to vaatra l and voatre latora l aarfaooas baad oa 

aoiPMat 2 not ao broad; aagaaata 5 to 11 oacb bardarad ftoatoriorly 

by a aeaplata band ef apiaaai aagaiMta 5 aad 6 to addit loa v i t b a 

baad OB va&tml and vaatrolatora l aorfaoaa aod aogMat I I oa doraal 

aad doraolotoral aarfaaoai protboraalo apiraalaa aot faaat iaaal bat 

Kay ba aooe boaaatb tho totoguwat bofora aoal t f itoatarior pat«^of 

apiraeloa aitaatad ia a hollow aav i ty , oaob with two aloagatad 

apiraatilar ^pminu* ly iag aido by oido; porotraaM abaaati poatorlor 

taboraloa woafcly dovoli^od. 
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CaphalapimyanBiaal aJtalataa t t4il»ial aalarita laag, hcavilj 

P%aaBtad« i ta laagtb aaarly oaa-third that mt pbatTBgaal aalarita} 

baiA'part aa iMif mm baaal part, axtaadatf farwM'ia and palatad abraptlj 

at apax, baaal piaaa alaagatai aai palstait bypaataanl aalarita laag 

ami al4Hi4ar{ daotal aalarita abartf paraataMil aalarita aat aa braai , 

blvat at apax{ pharjmgaal aalarita laaa tfaval^ai bat vai l pifaaatad 

aa laaar parti daraal aai vwt ra l camaaaaavargant, aat aa paiatad, 

laaiaiaa batvaaa tka t«a vi4a, tba daraal vi tk a vi4a iM^itadiaal 

• t r ip ami the raatrai bifareatad; aaiaraAiraal praaaM af piuirya«aal 

aalarita col Ittngt cttr«ad and po&alad baaliiwrda* 

Saaand ataga lafVfi t Wfaitt, ataaaidifani, ai^aiipMaatiai laagtli 

7 ta 0 am«, aad diaiMtar 1.3 ikm 2 •«•{ eatiala vMatti} apiiMS aa 

aataanta aligli i ly brow, pmaiMnti aatariar aad paatariar ^imm 

baada aa aiNP^^ta 2 ta I I aMa mm ia f i i « t ataga lanra. 

Aatariar apiraalay t Aatartar apiraclaa laaatad aaar paatariar 

•argsa af Sad aapMatf apaaiaga of aaali aatariar apiraala witb t« 

btaaahaa arraagad ia a aiagla tmw, aaab tanHaatlne ia a aaall aval 

apiraeolar a p a a ^ , 

Paatariar aaiwiaaa t Paatariar aptraalaa larga, pairad Itigbar 

tliaa wida, aaaii aaapaaad af t«a a l i t - l i k a apaaii«a aitaatad ia a d a ^ 

aarityi isaar prejaatiaaa af paratr«w aat dartlaptdi battaa abaaati 

diataaaa batvaan paatariar apiraalaa aboat eaa-tbird tba vidtb af aaa 

apiraalai raatral ara abawat* 
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Cai^halapharywaaal atealalaii i La%ial a a l a r l t a aa iara iv ly Um 

kaatrilir fagMantad, i i a laagtkt aboat tiaa-fiftfa t l i a i af j^baryagaal 

• a l a r l t a s baaal piaaa of naatb-haak tkraa-aamar id* aWat iaa-th&rda 

ilia baak pari f haak part a a i aa paiatad, a l i g b i l y aarvad ba«lmrda; 

d«atai a e l a r l t a ahari and nat ahapad} paatavadaraal a a l a r i t a reagbly 

iv iaagi i lart braad a a t a r i a r l f ; aalblijqpaatamil a a l a r i t a aarraa aad 

aarvad} paraataaal a a l a r i t a potetadi aaaaaaary a a l a r i i a paiaiad and 

mtrvad ba^lnrardai teeiaiaB Wtwaan aeraac^daapi ai^par p a r i af plNirjnii-

gaal a a l a r i t a laaa pifnaatad; daraal aamu witli a laag laagi tadiaa l 

« i a ^ « ; • a s t r a l eaa ait l t a ahart viadavi aaiaradamal pr—^f af 

pburyfii^sal ac lc r l t e earvad and pointad a t apax. 

ft«ird ataaa lanra t Vk i ta , aaaa id i tam* aiipb4«**^^*t laanth 

13 to l e a a . , and diaaatar S ta 3 a a , ; S ta 11 « i t b a aaaplata band 

• f apiaaa on antarxar bardar; baada aa 12tb aagpaat raa i r ia tad ta 

• a n t r a l aarfaaa; poatariar %ard«r of aagnmta 7 ta 11 aaciralad 

eaaqplaialjr; aagaanta S to 0 v i t h tba apiaaa aa pactar iar bardar 

raa i r ia tad to vaaira l aurfaea; tuberalea en ttia l aa t aagaaat f l a a b ; i 

i m a r and aiddle daraal iabarelaa knoit-abapad} antar daraal tabarelaa 

large and aaaieal ; aatar raa t ra l tabaralca M i «a paintadi aiddle 

vaa i ra l tabareles eoaiaalf aicretuberalaa on aapMBta 3 ta 11 qal ta 

abaaare mn th« derwal atirfaaa bat larga on vastral and l a t a r a l 

awfaaas} diatanaa batwaaa innar ttd^arclaa ia aara ttian tba diatanaa 

batvaan innar and ontar ti^Aarel aa* 
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imtmeimw aa i raa la f t Aalar i«r aplraalaa btaad* caab v i t k 16 

liraai^Mva} i^aai i^a of tfa« ap i rae l * mwramfi i a a ai»gl« raw. 

P»f—r*»y aplra«laa t li«4i«» aia«» P^mimp^i bigbar t k w » M « , 

a i t a a t * 4 i a a 4Mp aavi%y{ pavatmaa r a l a i i v o l r t t i i a , •p«B, vildi mb»t% 

prajaat laaa Vataaaa a l i t a i a l l t a a « i m* l*agt iaa tv ar« alaaat 

a t m i f l i t a i l b laap-abat«<i ^•^ *>•% t e a i ^ i a i tba iaaar a l i t a i vaa l ra l 

•y« abawit! p a a t a r i w ^ i r a a l a a aaparai«4 by a tflataaaa alaaat cqaal 

ta tha vidtb af ana ap i rae la . 

CaptialaphayyiMieal ritaleton : Labial • c l a r i i a a tymgly davalapm 

•ntf baavily plfaaata«t baaal pieaa of aaaib-baali *braa -aanwvM| baik 

part wall 4aval«p»4, laait, p o i a t a i , laagib alaaat afaal «a tbat a f 

tba baaal par t ; paataroiaraal praeaea Mrant; liCBtal a a l « r i t a abartt 

bypaataaal a a l a r i t a raagbly ractangtUar, braa4 a a t a n a r t y j paraataaal 

a a l a r i t a abar* and b laa t j avbbypaatawil ac la r i ta Img mn4 paiatatf; 

«^P«r and la««r aargiaa of pbaryagaal a a l t r i t a paarly pigaaata^t 

viadav »t 4wmml eaiaa langf vaatral aaraa abaat t«a>tbirda tba 

daraal aornn aod with a ahart wiedov; tha laagtb •! l a b i a l aa la r i t a 

about one.foartb that a f pbaryagaal a a l c r i t c . 

f :W?irte ,J l^oagth t -S H B . » and diaaatar S.ft ta 3 aa . } ^ l i a d r i 

aal la ahapa a l t b tapar<Bg an p«#lar iar and aed a l i g b t l y raaadai a t 

aatar iar andj a^laur dark braf«{ «,!itari«ir »p4r*cle» witb laag atalfcat 

paatar iar apiraal aa • i ta« tad ia a daap e a v i t ; ; apiaa baaia aa aapwata 

proalsaati aaa«r««a t r a w a r a a a t r i a t i a a a ara feaad batvaaa tba 

••gaimta* 
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t'yrtfwrfopNim (h^uaaiM) mf^ff^^ iwhwutmm) 

F t y t »%m&% ImrrtL i Kii i t t , isit*ei i i f*ni . Mtai^Mttatitt Ungth 

S te 2«4 MB», «ni diMwUr 0.4 t« O.ft •» • ( «fiiti«l« MMAtlit spia** 

•B sagMiet* bvttim; ••jp»a%a S te I I • •• t i bar^ratf •»t«r&*rl | ' ky • 

««iipl<ta hiamt •t sp inoi Mt«r t«r bami af aptoas aa aafaant 12 

^ a f Iaa4 ta vaatral sttrfaaiit band ab •t§wiat Z vary bvaad aa vaatral 

•arfa«a{ aaiaaBia & ta I I aaatt bariarad paatariarly by a aai^lata 

bnd a t aplaaa; aafamta 9 to 7 to aMitaaa aitb a baatl aa vaatral 

aarfaea; pralbaraale apiraelca aot fanciiaaali j^aaiariar pair af 

apiraal aa aiiaatad la a iwp aaaity, aaali vit l i tva alaagatai apiraira-

lar apaaiaga plaaa4 9^1% hy aide; paratraaa abaaat; paatariar 

tabarelea vaaiily davalapail. 

Sapfaalapharyagfn^ i#flfftf | i s Labial aalarita l aa t , btavily 

pipiaatad, i t * lanntb about uaa-foartb that of plwiyagaal aalarita; 

baek part laagar thaa baaal pert, extaadise faraarda* pai»ta4 M i 

a«r»«d al»raptly becii«srdii; ba»sl pieee alaagatad an4 pointad; 

bypaatoaal salerita lass, braad at jpaatarjk«»r and aa4 paiata4 aatariar-

ly i daatal aalarita eat aaparatad frea baaal part af labial aalar i ta, 

paiatad vaBtrally} paraataiaal selerita wall davalapai; pbaryagaal 

aalarita l«aa plptaataa apeaially eu tha 4araal a i ia i 4araal a a r ^ 

paiatad |t(tstari«rly, vantral aaa bifarcatad, batb eaaaargMt tmi 

witiiaat aay aia4aai aataraiaraal praeaaa af pkaryataal aalarita la i« 

aadl alataat paiatad. 
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Saao»4 ataga larva t fthtta* waaaidifar«,aaqp&i!>Ba«itiat lai^tli 

6 la 7 M i . • and iitmmUv 1.5 ta f «»•{ aiitariar ami paatariar kaate 

•m aapMBta 2 ta l i aa«a aa In t i r a t at*g« lar«a» 

4«lftHf,.fP*Fifl ,*y « Mi twiar apiraalaa ara laaatad aaar tka 

paatavlor aargia af 2Bd aagmnti ai^&iBga of aaak apiraala vl tk 11 to 

12 braaafcca arranged ia a aleglc rov* caah Ibranak tataiittatiag in aa 

aval apiraeular apaniiig. 

Paatariar agiraelaa t Paatarlar apiraalea larga, palrad hlglMir 

tkaQ vidr each cespaaad af twe a l i l - l i k a apmii^a aitaatad in a iump 

eavitf |eat abara tba anal opaoiagi laaer praJeetiaBa af paratraaa 

abarti bottae abaast; diataaaa batvaaa paatariar apiraalaa abaat balf 

tha l a a g ^ of aa<& aplraala; Tcatral ara abart; iaaar ara l«igt evorrad 

and paintad at apax» 

C^balapbaryagaal akalaiaa s Labial a d a r i t a varir laag, baavilf 

pigmntaiff baaal piaaa af iMutb-baak tbraa-aof«ar«l, Ua laafib B»ra 

tbaa t«o»tbirda tbat af baak part, Jtoak part poiaiiad a»d «arvad 

• « i t r a l l y i paataraderaal praeasa of baaal part iMig aad palatini 

bypaataaal aalarita raetangelar, blent at apaxi aabbirpaataaal aalarita 

narrovad paatariarly; paraatoMl aalarita laag asd paiatadt iaalaiaa 

betvaaa earattadai^ aed vidat appar part 9t pbaryagaal aalarita laaa 

pig«aatad{ vantral aoma about balf tba daraal aarao, tba la t tar vi tb 

a abart laagittidiaal wiadaa; viadaa of vaotral aaraa aat diffarastia-

tad; otiiaradaraal praeasa of pberyi^aal aalarita paiatad and baak-liba. 
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fb i rd ataaa larva i I h i t a , B«acid i far« , a ^ i i i p M a a t i c f 

I t v i i t i 14 ta IT M l . , and diaaaiar 4 to 4 .6 M I . ; aaab aapMnt m t i r a l y 

aavairad v l t h |»aarl|' pigataatad apiaaa{ t«barclaa oa tfea l aa t aagpaat 

naahj^} i«B«r daraal tctlMrelaa laiigar tlias tka a iddla aaaat N»tli 

paiva baro-aliapad; aatar daraal tebaralaa p«latad» laagar tluw tha 

atlMir t«« paira* abeat t«a t teaa tlia aiddla maaai imft • a a t r a l 

tidMi-elaa alMtrtar thaa tha aiddlc asaa; iba diataaca baivaaa tha 

iB»ai> oKtat laaa than tbat bet%«cs tba ianar and aatar vaatra l tidkaralaat 

aatcT and a iddla aad vaatra l tabaralaa t f a a l * tha f a m t r laagar thaa 

tba ittiMr oaaa aad aara paiatad} anal tahcrclaa l a a i * paiatad, 

attrraaadad by ahart aplaaa. 

Aiitayiar actraalafi t Aatar iar apiraalaa braad with 11 i a 18 

fcr«Bi«b«a{ apmi i^a a f apiraalaa arrasgo^ in a aiagla raw* 

fmUrUr apjraalay i iPaatariar apiraalaa 9*ahap«4, l a rga . 

Iiighar than »ida aad a i t m t a d ia a daap aavl ty; ff^nmm tfcia a i ^ 

apaa with «MI I1 davalapad pre|aati<«a batvaaa a l i t a ; a l i t a laag mmi 

alaadar; bttttoa absant; iaaar are leeg , a t ra igh t , with a laap-ahapad 

t a U whititt Ommrn aat taaab tba inner a l i i a { vaatra l ara v a l i daralapad 

aad palotadf paatar iar apiraalaa aaparatad by a diataaaa af abaat 

aaa-a i ibtb tba width af ami apirnala. 

Mmimlm^wymmM. ^ a l a t a o : U h i a l a a l a r i t a atraagly davalapad 

mtf haavi ly pigawatad; baaal r iaee of mutli^h^vk thraa-aaraatv^t 

baak part wal l dawalapad laaeer thaa tba baaal p a r t , paiatad aad 
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aafirwd %aiietras^as iiaataradiraal pnaaaa abart aatf alaaat blaati 

bypaatoaal aalarita rongklj triaagnlar* m»rm aarraiKitf aatariarl?} 

paraalaiMl aalarita aliart ami alaad«r{ apptr ttn4 Immr aargiaa af 

pfeiarye.real aclayita paorly pigMBtad» ait l i laag bladk atriat iaaa; 

vlaitov at daraal eema aarravj VMitral eoraa vi th a aiwri vaakly 

4«va|opai YWitral viadav* i i a laoftli abaat half tiiat af diaraal aaraai 

i^a lai^th of labial aalarita abaat aaa-foartb tbat af pluirjnigaal 

aalarita« 

Faaariaw t Lasgtli 8 ta 11 M . , aa4 i i a M t a r a ta 3,1 aw.; 

ayliaiiyiaal ia abapa vi th taparlag a«ra a« tba aatariar aa«l tlmt 

tba iwatariar aoiif aalaar ligbft braaa; aatarlar apiraalaa vitb al*a*t 

atalkas iMiatarior apiraalaa aiiuatMl ia a 4aay aavltyj ^»tea W»ia 

•m aapMinia pif«»i«a»t} m %rmu»rw9 atriatiami ara tmmmi balvaaa 

iba sapemita. 


