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ठ⃚ 2ठ⃚

Abstractठ⃚36ठ⃚

Weevilsठ⃚areठ⃚oneठ⃚ofठ⃚theठ⃚largestठ⃚groupsठ⃚ofठ⃚livingठ⃚organisms,ठ⃚withठ⃚moreठ⃚thanठ⃚60,000ठ⃚37ठ⃚

speciesठ⃚feedingठ⃚mostlyठ⃚onठ⃚plants.ठ⃚Withठ⃚onlyठ⃚oneठ⃚exception,ठ⃚theirठ⃚describedठ⃚larvaeठ⃚areठ⃚typicalठ⃚38ठ⃚

plantૐ퀐feeders,ठ⃚withठ⃚mouthpartsठ⃚adaptedठ⃚toठ⃚chewingठ⃚plantठ⃚material.ठ⃚Hereठ⃚weठ⃚describeठ⃚theठ⃚39ठ⃚

secondठ⃚caseठ⃚ofठ⃚aठ⃚weevilठ⃚withठ⃚earlyૐ퀐instarठ⃚larvaeठ⃚adaptedठ⃚toठ⃚killingठ⃚conspecifics.ठ⃚Weठ⃚haveठ⃚40ठ⃚

studiedठ⃚theठ⃚lifeठ⃚historyठ⃚ofठ⃚Anchylorhynchusठ⃚eriospathaeठ⃚G.ठ⃚G.ठ⃚Bondar,ठ⃚1943,ठ⃚aठ⃚speciesठ⃚whoseठ⃚41ठ⃚

immaturesठ⃚feedठ⃚internallyठ⃚onठ⃚palmठ⃚flowersठ⃚andठ⃚fruits.ठ⃚Weठ⃚provideठ⃚detailedठ⃚descriptionsठ⃚ofठ⃚42ठ⃚

allठ⃚immatureठ⃚stages,ठ⃚includingठ⃚theठ⃚extremelyठ⃚modifiedठ⃚firstૐ퀐instarठ⃚larva.ठ⃚Unlikeठ⃚otherठ⃚43ठ⃚

weevilsठ⃚andठ⃚laterठ⃚instars,ठ⃚thisठ⃚stageठ⃚exhibitsठ⃚aठ⃚flatठ⃚bodyठ⃚withठ⃚veryठ⃚longठ⃚ventropedalठ⃚lobeठ⃚44ठ⃚

setae,ठ⃚aठ⃚largeठ⃚andठ⃚prognathousठ⃚headठ⃚withठ⃚aठ⃚gula,ठ⃚andठ⃚falciformठ⃚mandibles,ठ⃚eachठ⃚withठ⃚aठ⃚45ठ⃚

serrateठ⃚retinaculum,ठ⃚thatठ⃚areठ⃚usedठ⃚toठ⃚fightठ⃚withठ⃚andठ⃚eventuallyठ⃚killठ⃚otherठ⃚firstૐ퀐instarठ⃚larvae.ठ⃚46ठ⃚

Weठ⃚alsoठ⃚provideठ⃚biologicalठ⃚notesठ⃚onठ⃚allठ⃚stagesठ⃚andठ⃚theठ⃚resultsठ⃚ofठ⃚behavioralठ⃚testsठ⃚thatठ⃚47ठ⃚

showedठ⃚thatठ⃚larvalठ⃚aggressionठ⃚occursठ⃚onlyठ⃚amongठ⃚earlyठ⃚lifeठ⃚stages.ठ⃚Finallyठ⃚weठ⃚showठ⃚thatठ⃚48ठ⃚

adultठ⃚sizeठ⃚isठ⃚highlyठ⃚dependentठ⃚onठ⃚timingठ⃚ofठ⃚oviposition.ठ⃚Thisठ⃚specializedठ⃚killerठ⃚firstठ⃚instarठ⃚49ठ⃚

probablyठ⃚evolvedठ⃚independentlyठ⃚fromठ⃚theठ⃚oneठ⃚otherठ⃚caseठ⃚knownठ⃚inठ⃚weevilsठ⃚(inठ⃚Revenaठ⃚50ठ⃚

rubiginosa).ठ⃚Interestingly,ठ⃚bothठ⃚lineagesठ⃚inhabitठ⃚theठ⃚sameठ⃚hosts,ठ⃚raisingठ⃚theठ⃚possibilityठ⃚thatठ⃚51ठ⃚

bothठ⃚intraૐ퀐ठ⃚andठ⃚interૐ퀐specificठ⃚competitionठ⃚shapedठ⃚thoseठ⃚phenotypes.ठ⃚Givenठ⃚theठ⃚scarcityठ⃚ofठ⃚52ठ⃚

knowledgeठ⃚onठ⃚earlyठ⃚larvalठ⃚stagesठ⃚ofठ⃚concealedठ⃚insectठ⃚herbivores,ठ⃚itठ⃚isठ⃚possibleठ⃚thatठ⃚ourठ⃚53ठ⃚

findingsठ⃚representठ⃚anठ⃚instanceठ⃚ofठ⃚aठ⃚muchठ⃚broaderठ⃚phenomenon.ठ⃚Ourठ⃚observationsठ⃚alsoठ⃚54ठ⃚

allowedठ⃚usठ⃚toठ⃚concludeठ⃚thatठ⃚Anchylorhynchusठ⃚eriospathaeठ⃚andठ⃚A.ठ⃚hatschbachiठ⃚G.ठ⃚G.ठ⃚Bondar,ठ⃚55ठ⃚

1943ठ⃚areठ⃚actuallyठ⃚theठ⃚sameठ⃚species,ठ⃚whichठ⃚weठ⃚synonymizeठ⃚hereठ⃚byठ⃚consideringठ⃚theठ⃚latterठ⃚asठ⃚56ठ⃚

aठ⃚juniorठ⃚synonymठ⃚(newठ⃚synonymy).ठ⃚57ठ⃚

58ठ⃚
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ठ⃚ 3ठ⃚

Introductionठ⃚59ठ⃚

Insectठ⃚herbivoresठ⃚feedingठ⃚onठ⃚limitedठ⃚andठ⃚containedठ⃚resourcesठ⃚suchठ⃚asठ⃚seedsठ⃚oftenठ⃚60ठ⃚

experienceठ⃚strongठ⃚interठ⃚andठ⃚intraૐ퀐ठ⃚specificठ⃚competition.ठ⃚Competitionठ⃚mightठ⃚beठ⃚evenठ⃚strongerठ⃚61ठ⃚

amongठ⃚endophyticठ⃚larvae,ठ⃚sinceठ⃚theyठ⃚haveठ⃚reducedठ⃚mortalityठ⃚causedठ⃚byठ⃚parasitoidsठ⃚andठ⃚62ठ⃚

pathogensठ⃚(Hawkinsठ⃚etठ⃚al.,ठ⃚1997;ठ⃚Cornellठ⃚&ठ⃚Hawkins,ठ⃚1995).ठ⃚Muchठ⃚attentionठ⃚hasठ⃚beenठ⃚63ठ⃚

devotedठ⃚toठ⃚theठ⃚processesठ⃚andठ⃚outcomesठ⃚ofठ⃚intraૐ퀐specificठ⃚competitionठ⃚inठ⃚seedૐ퀐feedingठ⃚insects.ठ⃚64ठ⃚

Thisठ⃚isठ⃚usuallyठ⃚accomplishedठ⃚byठ⃚analyzingठ⃚survivalठ⃚curvesठ⃚inठ⃚controlledठ⃚experiments,ठ⃚fromठ⃚65ठ⃚

whichठ⃚oneठ⃚canठ⃚inferठ⃚theठ⃚processठ⃚ofठ⃚competitionठ⃚(Smithठ⃚&ठ⃚Lessels,ठ⃚1985).ठ⃚However,ठ⃚suchठ⃚66ठ⃚

studiesठ⃚usuallyठ⃚missठ⃚theठ⃚opportunityठ⃚toठ⃚observeठ⃚theठ⃚morphologyठ⃚andठ⃚behaviorठ⃚mediatingठ⃚theठ⃚67ठ⃚

competitiveठ⃚interaction,ठ⃚andठ⃚differentठ⃚behavioralठ⃚processesठ⃚couldठ⃚resultठ⃚inठ⃚theठ⃚sameठ⃚68ठ⃚

outcomeठ⃚(Smithठ⃚&ठ⃚Lessels,ठ⃚1985).ठ⃚Forठ⃚example,ठ⃚aठ⃚contestठ⃚outcomeठ⃚couldठ⃚beठ⃚mediatedठ⃚byठ⃚69ठ⃚

survivingठ⃚larvaeठ⃚incidentallyठ⃚killingठ⃚theirठ⃚conspecificsठ⃚(e.ठ⃚g.ठ⃚Manoठ⃚&ठ⃚Toquenaga,ठ⃚2011)ठ⃚orठ⃚byठ⃚70ठ⃚

attackingठ⃚themठ⃚(e.ठ⃚g.ठ⃚Guedesठ⃚etठ⃚al.,ठ⃚2010;ठ⃚Alvesૐ퀐Costaठ⃚&ठ⃚Knogge,ठ⃚2005).ठ⃚Theठ⃚latterठ⃚couldठ⃚71ठ⃚

furtherठ⃚involveठ⃚cannibalism,ठ⃚aठ⃚commonठ⃚phenomenonठ⃚inठ⃚juvenileठ⃚stagesठ⃚ofठ⃚phytophagousठ⃚72ठ⃚

insectsठ⃚withठ⃚poorlyठ⃚understoodठ⃚consequencesठ⃚(Richardsonठ⃚etठ⃚al.,ठ⃚2010).ठ⃚73ठ⃚

Aठ⃚spectacularठ⃚exampleठ⃚ofठ⃚interferenceठ⃚competitionठ⃚betweenठ⃚seedૐ퀐feedingठ⃚larvaeठ⃚isठ⃚thatठ⃚74ठ⃚

ofठ⃚Revenaठ⃚rubiginosaठ⃚(C.ठ⃚H.ठ⃚Boheman,ठ⃚1836)ठ⃚(Curculionidae,ठ⃚Baridinae).ठ⃚Adultsठ⃚ofठ⃚Revenaठ⃚75ठ⃚

rubiginosaठ⃚layठ⃚theirठ⃚eggsठ⃚insideठ⃚developingठ⃚fruitsठ⃚ofठ⃚theठ⃚palmठ⃚treeठ⃚Syagrusठ⃚romanzoffianaठ⃚76ठ⃚

(Cham.)ठ⃚Glassmanठ⃚(Alvesૐ퀐Costaठ⃚&ठ⃚Knogge,ठ⃚2005;ठ⃚Guixठ⃚&ठ⃚Ruiz,ठ⃚1997).ठ⃚Firstૐ퀐instarठ⃚larvaeठ⃚haveठ⃚77ठ⃚

aठ⃚specializedठ⃚morphology,ठ⃚withठ⃚falcateठ⃚mandiblesठ⃚resemblingठ⃚thoseठ⃚ofठ⃚carnivorousठ⃚insectsठ⃚78ठ⃚

(Alvesૐ퀐Costaठ⃚&ठ⃚Knogge,ठ⃚2005).ठ⃚Evenठ⃚thoughठ⃚theyठ⃚allegedlyठ⃚doठ⃚notठ⃚consumeठ⃚conspecificठ⃚79ठ⃚

larvae,ठ⃚theyठ⃚activelyठ⃚useठ⃚theirठ⃚mandiblesठ⃚toठ⃚killठ⃚otherठ⃚individuals,ठ⃚andठ⃚onlyठ⃚oneठ⃚larvaठ⃚80ठ⃚

survivesठ⃚perठ⃚fruit.ठ⃚Mandiblesठ⃚ofठ⃚laterठ⃚instarठ⃚larvaeठ⃚haveठ⃚theठ⃚typicalठ⃚formठ⃚foundठ⃚inठ⃚otherठ⃚81ठ⃚
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ठ⃚ 4ठ⃚

Curculionidae,ठ⃚withठ⃚strongठ⃚andठ⃚stoutठ⃚triangularठ⃚mandiblesठ⃚usedठ⃚forठ⃚chewingठ⃚vegetableठ⃚82ठ⃚

matter.ठ⃚83ठ⃚

Revenaठ⃚rubiginosaठ⃚isठ⃚theठ⃚onlyठ⃚knownठ⃚caseठ⃚amongठ⃚weevilsठ⃚ofठ⃚extremeठ⃚larvalठ⃚adaptationsठ⃚84ठ⃚

toठ⃚killingठ⃚conspecifics.ठ⃚However,ठ⃚thisठ⃚mightठ⃚beठ⃚veryठ⃚common.ठ⃚Weevilsठ⃚(superfamilyठ⃚85ठ⃚

Curculionoidea)ठ⃚figureठ⃚prominentlyठ⃚amongठ⃚theठ⃚herbivoresठ⃚thatठ⃚feedठ⃚onठ⃚plantठ⃚reproductiveठ⃚86ठ⃚

organs.ठ⃚Withinठ⃚thisठ⃚diverseठ⃚groupठ⃚comprisingठ⃚overठ⃚60,000ठ⃚species,ठ⃚thereठ⃚areठ⃚numerousठ⃚87ठ⃚

lineagesठ⃚thatठ⃚independentlyठ⃚evolvedठ⃚thisठ⃚feedingठ⃚habitठ⃚(Oberprielerठ⃚etठ⃚al.,ठ⃚2007).ठ⃚Itठ⃚isठ⃚likelyठ⃚88ठ⃚

thatठ⃚larvaeठ⃚inठ⃚thoseठ⃚taxaठ⃚experienceठ⃚processesठ⃚ofठ⃚intraૐ퀐specificठ⃚competitionठ⃚similarठ⃚toठ⃚thatठ⃚ofठ⃚89ठ⃚

Revena.ठ⃚Sinceठ⃚theठ⃚larvalठ⃚morphologyठ⃚andठ⃚behaviorठ⃚ofठ⃚theठ⃚greatठ⃚majorityठ⃚ofठ⃚thoseठ⃚speciesठ⃚isठ⃚90ठ⃚

unknown,ठ⃚weठ⃚haveठ⃚littleठ⃚ideaठ⃚ofठ⃚howठ⃚widespreadठ⃚suchठ⃚specializationsठ⃚are.ठ⃚ठ⃚91ठ⃚

Weevilsठ⃚inठ⃚theठ⃚genusठ⃚Anchylorhynchusठ⃚C.ठ⃚J.ठ⃚Schoenherrठ⃚feedठ⃚internallyठ⃚onठ⃚femaleठ⃚flowersठ⃚92ठ⃚

andठ⃚developingठ⃚fruitsठ⃚ofठ⃚palmsठ⃚inठ⃚theठ⃚generaठ⃚Syagrusठ⃚Mart.,ठ⃚Butiaठ⃚Becc.ठ⃚(Becc.)ठ⃚andठ⃚93ठ⃚

Oenocarpusठ⃚Mart.ठ⃚(occasionally,ठ⃚alsoठ⃚inठ⃚theठ⃚coconutठ⃚Cocosठ⃚nuciferaठ⃚L.)ठ⃚(deठ⃚Medeirosठ⃚&ठ⃚94ठ⃚

Núñezૐ퀐Avellaneda,ठ⃚2013;ठ⃚Valenteठ⃚&ठ⃚deठ⃚Medeiros,ठ⃚2013;ठ⃚Vaurie,ठ⃚1954).ठ⃚Evenठ⃚thoughठ⃚thereठ⃚95ठ⃚

areठ⃚aठ⃚fewठ⃚taxonomicठ⃚revisionsठ⃚basedठ⃚onठ⃚adultsठ⃚(Viana,ठ⃚1975;ठ⃚Vaurie,ठ⃚1954;ठ⃚Bondar,ठ⃚1943;ठ⃚96ठ⃚

Voss,ठ⃚1943)ठ⃚andठ⃚severalठ⃚reportsठ⃚ofठ⃚larvalठ⃚feedingठ⃚habitsठ⃚inठ⃚termsठ⃚ofठ⃚hostठ⃚plantsठ⃚(deठ⃚Medeirosठ⃚97ठ⃚

&ठ⃚Núñezૐ퀐Avellaneda,ठ⃚2013;ठ⃚Silberbauerૐ퀐Gottsbergerठ⃚etठ⃚al.,ठ⃚2013;ठ⃚daठ⃚Silvaठ⃚etठ⃚al.,ठ⃚2012;ठ⃚98ठ⃚

Bondar,ठ⃚1943;ठ⃚Faust,ठ⃚1894),ठ⃚theirठ⃚larvaeठ⃚wereठ⃚neverठ⃚described.ठ⃚Hereठ⃚weठ⃚reportठ⃚aठ⃚secondठ⃚99ठ⃚

caseठ⃚ofठ⃚aठ⃚weevilठ⃚showingठ⃚morphologicalठ⃚specializationsठ⃚toठ⃚killठ⃚conspecifics,ठ⃚byठ⃚studyingठ⃚theठ⃚100ठ⃚

development,ठ⃚morphologyठ⃚andठ⃚behaviorठ⃚ofठ⃚Anchylorhynchusठ⃚eriospathaeठ⃚G.ठ⃚G.ठ⃚Bondar,ठ⃚1943.ठ⃚ठ⃚101ठ⃚

Materialsठ⃚andठ⃚methodsठ⃚102ठ⃚

Collectingठ⃚andठ⃚rearingठ⃚103ठ⃚
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ठ⃚ 5ठ⃚

Weठ⃚studiedठ⃚beetlesठ⃚fromठ⃚aठ⃚populationठ⃚ofठ⃚Butiaठ⃚eriospathaठ⃚(Mart.ठ⃚Exठ⃚Drude)ठ⃚Becc.ठ⃚foundठ⃚104ठ⃚

inठ⃚theठ⃚mainठ⃚campusठ⃚ofठ⃚theठ⃚Universityठ⃚ofठ⃚Sãoठ⃚Pauloठ⃚(Cidadeठ⃚Universitáriaठ⃚Armandoठ⃚Sallesठ⃚deठ⃚105ठ⃚

Oliveira).ठ⃚Thisठ⃚localityठ⃚isठ⃚notठ⃚partठ⃚ofठ⃚theठ⃚nativeठ⃚rangeठ⃚ofठ⃚thisठ⃚palmठ⃚widelyठ⃚usedठ⃚forठ⃚106ठ⃚

landscapingठ⃚(Lorenziठ⃚etठ⃚al.,ठ⃚2010),ठ⃚butठ⃚theठ⃚areaठ⃚knownठ⃚asठ⃚<Praçaठ⃚doठ⃚Relógio=ठ⃚inठ⃚theठ⃚mainठ⃚107ठ⃚

campusठ⃚wasठ⃚reformulatedठ⃚inठ⃚1997ठ⃚accordingठ⃚toठ⃚aठ⃚landscapeठ⃚designठ⃚toठ⃚representठ⃚theठ⃚sixठ⃚mostठ⃚108ठ⃚

importantठ⃚ecosystemsठ⃚inठ⃚Brazil.ठ⃚Oneठ⃚ofठ⃚thoseठ⃚ecosystemsठ⃚isठ⃚theठ⃚Araucariaठ⃚forest,ठ⃚andठ⃚manyठ⃚109ठ⃚

individualsठ⃚ofठ⃚B.ठ⃚eriospathaठ⃚areठ⃚plantedठ⃚asठ⃚representativesठ⃚ofठ⃚thisठ⃚ecosystemठ⃚(Fig.ठ⃚1).ठ⃚Itठ⃚isठ⃚110ठ⃚

likelyठ⃚thatठ⃚larvaeठ⃚andठ⃚pupaeठ⃚ofठ⃚A.ठ⃚eriospathaeठ⃚wereठ⃚introducedठ⃚togetherठ⃚withठ⃚theirठ⃚hostठ⃚111ठ⃚

plants,ठ⃚whichठ⃚wereठ⃚transplantedठ⃚asठ⃚matureठ⃚individualsठ⃚(seeठ⃚resultsठ⃚forठ⃚informationठ⃚onठ⃚pupalठ⃚112ठ⃚

sites).ठ⃚Thereठ⃚isठ⃚aठ⃚nativeठ⃚speciesठ⃚ofठ⃚palmठ⃚associatedठ⃚withठ⃚Anchylorhynchusठ⃚inठ⃚theठ⃚sameठ⃚localityठ⃚113ठ⃚

(A.ठ⃚aegrotusठ⃚O.ठ⃚I.ठ⃚Fahraeus,ठ⃚1843ठ⃚inठ⃚Syagrusठ⃚romanzoffiana),ठ⃚butठ⃚weठ⃚choseठ⃚toठ⃚studyठ⃚B.ठ⃚114ठ⃚

eriospathaठ⃚becauseठ⃚individualsठ⃚startठ⃚floweringठ⃚whileठ⃚theyठ⃚areठ⃚stillठ⃚shortठ⃚(<ठ⃚1.5ठ⃚mठ⃚high),ठ⃚115ठ⃚

facilitatingठ⃚inठ⃚situठ⃚observations.ठ⃚116ठ⃚

Betweenठ⃚Octoberठ⃚2011ठ⃚andठ⃚Januaryठ⃚2012,ठ⃚weठ⃚collectedठ⃚samplesठ⃚fromठ⃚inflorescencesठ⃚inठ⃚117ठ⃚

differentठ⃚stagesठ⃚(fromठ⃚openठ⃚femaleठ⃚flowersठ⃚toठ⃚youngठ⃚fruits,ठ⃚Fig.ठ⃚2).ठ⃚Weठ⃚markedठ⃚thoseठ⃚118ठ⃚

inflorescencesठ⃚andठ⃚repeatedlyठ⃚visitedठ⃚themठ⃚2ૐ퀐3ठ⃚timesठ⃚perठ⃚weekठ⃚toठ⃚collectठ⃚newठ⃚larvaeठ⃚byठ⃚119ठ⃚

cuttingठ⃚aठ⃚fewठ⃚rachillaeठ⃚inठ⃚eachठ⃚visit.ठ⃚Larvaeठ⃚andठ⃚pupaeठ⃚wereठ⃚alsoठ⃚searchedठ⃚inठ⃚theठ⃚soilठ⃚120ठ⃚

surroundingठ⃚treesठ⃚andठ⃚inठ⃚theठ⃚decayingठ⃚materialठ⃚thatठ⃚accumulatesठ⃚onठ⃚theठ⃚persistentठ⃚basesठ⃚ofठ⃚121ठ⃚

oldठ⃚leaves.ठ⃚Inठ⃚theठ⃚laboratory,ठ⃚rachillaeठ⃚wereठ⃚cutठ⃚intoठ⃚severalठ⃚piecesठ⃚andठ⃚placedठ⃚overठ⃚moistठ⃚122ठ⃚

filterठ⃚paperठ⃚inठ⃚closedठ⃚petriठ⃚dishes.ठ⃚Larvaeठ⃚wereठ⃚rearedठ⃚inठ⃚theठ⃚labठ⃚atठ⃚roomठ⃚temperatureठ⃚andठ⃚123ठ⃚

observedठ⃚dailyठ⃚toठ⃚recordठ⃚durationठ⃚andठ⃚numberठ⃚ofठ⃚instars.ठ⃚ठ⃚124ठ⃚

Morphologyठ⃚125ठ⃚

Liveठ⃚andठ⃚fixedठ⃚larvaeठ⃚wereठ⃚observedठ⃚underठ⃚aठ⃚stereomicroscopeठ⃚andठ⃚illustratedठ⃚withठ⃚theठ⃚126ठ⃚

helpठ⃚ofठ⃚aठ⃚cameraठ⃚lucidaठ⃚attachedठ⃚toठ⃚aठ⃚Leitzठ⃚microscopeठ⃚Zeissठ⃚SMૐ퀐Luxठ⃚orठ⃚aठ⃚Wildठ⃚127ठ⃚
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ठ⃚ 6ठ⃚

stereomicroscopeठ⃚M5A.ठ⃚Toठ⃚illustrateठ⃚mouthparts,ठ⃚weठ⃚madeठ⃚temporaryठ⃚preparationsठ⃚withठ⃚128ठ⃚

glycerinठ⃚inठ⃚excavatedठ⃚slides.ठ⃚Blackૐ퀐andૐ퀐whiteठ⃚illustrationsठ⃚wereठ⃚inkedठ⃚inठ⃚tracingठ⃚paperठ⃚andठ⃚129ठ⃚

coloredठ⃚illustrationsठ⃚wereठ⃚preparedठ⃚withठ⃚colorठ⃚pencil.ठ⃚Illustrationsठ⃚wereठ⃚thenठ⃚scannedठ⃚andठ⃚130ठ⃚

processedठ⃚inठ⃚Adobeठ⃚Photoshopठ⃚CS3.ठ⃚Measurementsठ⃚wereठ⃚takenठ⃚withठ⃚anठ⃚eyepieceठ⃚131ठ⃚

micrometricठ⃚scaleठ⃚attachedठ⃚toठ⃚aठ⃚stereomicroscope.ठ⃚Photosठ⃚wereठ⃚takenठ⃚usingठ⃚aठ⃚cameraठ⃚132ठ⃚

attachedठ⃚toठ⃚aठ⃚stereomicroscopeठ⃚orठ⃚anठ⃚Automontageठ⃚systemठ⃚(Leicaठ⃚M125ठ⃚stereomicroscopeठ⃚133ठ⃚

coupledठ⃚toठ⃚digitalठ⃚cameraठ⃚Leicaठ⃚DFC).ठ⃚134ठ⃚

Afterठ⃚preliminaryठ⃚trialsठ⃚transplantingठ⃚larvaeठ⃚toठ⃚largerठ⃚fruitsठ⃚resultedठ⃚inठ⃚largerठ⃚adults,ठ⃚weठ⃚135ठ⃚

decidedठ⃚toठ⃚testठ⃚theठ⃚relationshipठ⃚betweenठ⃚hostठ⃚plantठ⃚fruitठ⃚sizeठ⃚andठ⃚adultठ⃚bodyठ⃚size.ठ⃚Weठ⃚136ठ⃚

measuredठ⃚theठ⃚lengthठ⃚andठ⃚widthठ⃚ofठ⃚theठ⃚adultठ⃚pronotumठ⃚andठ⃚theठ⃚widthठ⃚ofठ⃚theठ⃚ovariesठ⃚fromठ⃚137ठ⃚

whichठ⃚theyठ⃚emergedठ⃚forठ⃚theठ⃚firstठ⃚50ठ⃚adultsठ⃚toठ⃚emergeठ⃚startingठ⃚onठ⃚13/VII/2012.ठ⃚Thoseठ⃚138ठ⃚

individualsठ⃚wereठ⃚collectedठ⃚asठ⃚eggsठ⃚betweenठ⃚Novemberठ⃚andठ⃚Decemberठ⃚2011,ठ⃚fromठ⃚fruitsठ⃚stillठ⃚139ठ⃚

attachedठ⃚toठ⃚theirठ⃚hostठ⃚plants.ठ⃚Weठ⃚usedठ⃚theठ⃚geometricठ⃚meanठ⃚ofठ⃚pronotumठ⃚lengthठ⃚andठ⃚widthठ⃚asठ⃚140ठ⃚

aठ⃚proxyठ⃚forठ⃚bodyठ⃚sizeठ⃚andठ⃚correlatedठ⃚thatठ⃚withठ⃚ovaryठ⃚size.ठ⃚Additionally,ठ⃚weठ⃚fittedठ⃚aठ⃚linearठ⃚141ठ⃚

regressionठ⃚usingठ⃚fruitठ⃚sizeठ⃚asठ⃚anठ⃚independentठ⃚variable.ठ⃚142ठ⃚

Behaviorठ⃚143ठ⃚

Weठ⃚observedठ⃚theठ⃚eggૐ퀐layingठ⃚behaviorठ⃚inठ⃚theठ⃚field,ठ⃚andठ⃚mostठ⃚larvalठ⃚behaviorsठ⃚inठ⃚theठ⃚lab.ठ⃚144ठ⃚

Weठ⃚openedठ⃚infestedठ⃚fruitsठ⃚orठ⃚flowersठ⃚andठ⃚placedठ⃚anotherठ⃚larvaठ⃚toठ⃚observeठ⃚theirठ⃚interaction.ठ⃚145ठ⃚

Thisठ⃚wasठ⃚doneठ⃚repeatedlyठ⃚combiningठ⃚pairsठ⃚ofठ⃚differentठ⃚instars.ठ⃚Toठ⃚testठ⃚theठ⃚specificityठ⃚ofठ⃚theठ⃚146ठ⃚

responseठ⃚ofठ⃚A.ठ⃚eriospathae,ठ⃚weठ⃚alsoठ⃚testedठ⃚interactingठ⃚firstૐ퀐instarठ⃚larvaeठ⃚withठ⃚larvaeठ⃚ofठ⃚theठ⃚147ठ⃚

pineappleठ⃚beetleठ⃚Urophorusठ⃚humeralisठ⃚(J.ठ⃚C.ठ⃚Fabricius,ठ⃚1798)ठ⃚(Coleoptera,ठ⃚Nitidulidae),ठ⃚aठ⃚pestठ⃚148ठ⃚

onठ⃚ripeठ⃚fruits.ठ⃚Larvaeठ⃚ofठ⃚U.ठ⃚humeralisठ⃚neverठ⃚meetठ⃚larvaeठ⃚ofठ⃚A.ठ⃚eriospathaeठ⃚inठ⃚nature,ठ⃚butठ⃚theyठ⃚149ठ⃚

gentlyठ⃚biteठ⃚eachठ⃚otherठ⃚andठ⃚otherठ⃚larvaeठ⃚uponठ⃚contactठ⃚(D.ठ⃚C.ठ⃚Bená,ठ⃚personalठ⃚observation).ठ⃚ठ⃚150ठ⃚

PeerJ PrePrints | http://dx.doi.org/10.7287/peerj.preprints.339v1 | CC-BY 4.0 Open Access | received: 31 Mar 2014, published: 31 Mar 2014

P
re
P
ri
n
ts



ठ⃚ 7ठ⃚

Resultsठ⃚151ठ⃚

Descriptionsठ⃚152ठ⃚

Fourthठ⃚(last)ठ⃚instarठ⃚larvaठ⃚(Figs.ठ⃚335ठ⃚andठ⃚Fig.ठ⃚9E)ठ⃚ठ⃚153ठ⃚

Diagnosis.ठ⃚Length:ठ⃚6.6ठ⃚ठ⃚7ठ⃚9.5ठ⃚mm;ठ⃚prothoraxठ⃚width:ठ⃚1.6ठ⃚ठ⃚7ठ⃚2.1ठ⃚mm.ठ⃚Subcylindricalठ⃚,ठ⃚Cૐ퀐154ठ⃚

shaped,ठ⃚weaklyठ⃚curvedठ⃚dorsoૐ퀐ventrally.ठ⃚Headठ⃚withठ⃚oneठ⃚pairठ⃚ofठ⃚stemmata.ठ⃚Epipharyngealठ⃚155ठ⃚

liningठ⃚reduced,ठ⃚anteriorठ⃚marginठ⃚withठ⃚onlyठ⃚threeठ⃚pairsठ⃚ofठ⃚spatulateठ⃚setaeठ⃚andठ⃚withoutठ⃚setaeठ⃚156ठ⃚

andठ⃚sensillaठ⃚betweenठ⃚labralठ⃚rods.ठ⃚157ठ⃚

Description.ठ⃚Headठ⃚(Figs.ठ⃚3Bૐ퀐C).ठ⃚Hypognathous;ठ⃚coronalठ⃚sutureठ⃚aboutठ⃚1/3ठ⃚ofठ⃚epicranialठ⃚158ठ⃚

length;ठ⃚frontalठ⃚sutureठ⃚wellठ⃚developed,ठ⃚withठ⃚2/3ठ⃚ofठ⃚fronsठ⃚length;ठ⃚endocarenaठ⃚present.ठ⃚Oneठ⃚159ठ⃚

pairठ⃚ofठ⃚stemmata,ठ⃚locatedठ⃚laterallyठ⃚toठ⃚antennalठ⃚base.ठ⃚Frontoૐ퀐clypealठ⃚sutureठ⃚simplyठ⃚curvedठ⃚160ठ⃚

notठ⃚sinuous.ठ⃚Cephalicठ⃚capsuleठ⃚withठ⃚fourठ⃚pairsठ⃚ofठ⃚minuteठ⃚epicranialठ⃚posteriorठ⃚setaeठ⃚(pes),ठ⃚pes2ठ⃚161ठ⃚

notठ⃚alignedठ⃚withठ⃚otherठ⃚three;ठ⃚fiveठ⃚pairsठ⃚ofठ⃚dorsalठ⃚epicranialठ⃚setaeठ⃚(des),ठ⃚des1ठ⃚andठ⃚des3ठ⃚andठ⃚162ठ⃚

des5ठ⃚locatedठ⃚alongsideठ⃚frontalठ⃚suture,ठ⃚des2ठ⃚andठ⃚des4ठ⃚locatedठ⃚moreठ⃚laterally,ठ⃚des2ठ⃚slightlyठ⃚163ठ⃚

longerठ⃚thanठ⃚otherठ⃚four;ठ⃚fourठ⃚pairsठ⃚ofठ⃚frontalठ⃚setaeठ⃚(fs),ठ⃚fs1ठ⃚andठ⃚fs3ठ⃚shorterठ⃚thanठ⃚fs2andठ⃚fs4,ठ⃚fs3ठ⃚164ठ⃚

doठ⃚notठ⃚surpassठ⃚anteriorठ⃚marginठ⃚ofठ⃚frons;ठ⃚fs4ठ⃚surpassठ⃚anteriorठ⃚marginठ⃚ofठ⃚clypeus;ठ⃚lateralठ⃚165ठ⃚

epicranialठ⃚setaeठ⃚(les)ठ⃚absentठ⃚;ठ⃚twoठ⃚pairsठ⃚ofठ⃚ventralठ⃚epicranialठ⃚setaeठ⃚(ves),ठ⃚subequal.ठ⃚Clypeusठ⃚166ठ⃚

(Fig.ठ⃚4A)ठ⃚transverse,ठ⃚trapezoidal,ठ⃚posteriorठ⃚marginठ⃚withठ⃚3ठ⃚pairsठ⃚ofठ⃚setaeठ⃚(cls1ૐ퀐3).ठ⃚Labrumठ⃚167ठ⃚

(Fig.ठ⃚4A)ठ⃚semicircular,ठ⃚anteriorठ⃚marginठ⃚trilobate,ठ⃚withठ⃚threeठ⃚pairsठ⃚ofठ⃚setaeठ⃚(lrms).ठ⃚168ठ⃚

Epipharynxठ⃚(Fig.ठ⃚4C)ठ⃚trapezoidal,ठ⃚anteriorठ⃚marginठ⃚withठ⃚threeठ⃚pairsठ⃚ofठ⃚spatulateठ⃚setae,ठ⃚169ठ⃚

parallelठ⃚toठ⃚anteriorठ⃚margin:ठ⃚twoठ⃚pairsठ⃚ofठ⃚anteromedialठ⃚setaeठ⃚(ams1ठ⃚ठ⃚ 7ठ⃚2)ठ⃚andठ⃚oneठ⃚pairठ⃚ofठ⃚largerठ⃚170ठ⃚

anterolateralठ⃚setaeठ⃚(als);ठ⃚labralठ⃚rodsठ⃚convergentठ⃚backwards,ठ⃚withoutठ⃚stem;ठ⃚setaeठ⃚andठ⃚171ठ⃚

sensillaठ⃚absent.ठ⃚Antennaeठ⃚(Fig.ठ⃚4B)ठ⃚1ૐ퀐segmented,ठ⃚withठ⃚oneठ⃚elongateठ⃚sensorialठ⃚cone,ठ⃚bearingठ⃚172ठ⃚

sixठ⃚minuteठ⃚sensilla,ठ⃚sensillumठ⃚IIठ⃚longerठ⃚andठ⃚widerठ⃚thanठ⃚others,ठ⃚IIIठ⃚andठ⃚IVठ⃚similarठ⃚sized,Iठ⃚andठ⃚173ठ⃚

VIठ⃚muchठ⃚smaller.ठ⃚Mandiblesठ⃚(Figs.ठ⃚4J3K)ठ⃚cuneiform,ठ⃚symmetrical,ठ⃚withठ⃚oneठ⃚largeठ⃚apicalठ⃚toothठ⃚174ठ⃚
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ठ⃚ 8ठ⃚

andठ⃚oneठ⃚smallठ⃚medianठ⃚tooth;ठ⃚withठ⃚twoठ⃚dorsalठ⃚setae.ठ⃚Maxillaeठ⃚(Figs.ठ⃚4D3E):ठ⃚cardoठ⃚elongateૐ퀐175ठ⃚

oval,ठ⃚glabrous;ठ⃚stipesठ⃚widenedठ⃚distally.ठ⃚ventrallyठ⃚withठ⃚fourठ⃚sensilla:ठ⃚twoठ⃚inठ⃚theठ⃚outerठ⃚margin,ठ⃚176ठ⃚

oneठ⃚locatedठ⃚anteriorlyठ⃚andठ⃚otherठ⃚posteriorly,ठ⃚andठ⃚twoठ⃚veryठ⃚approximateठ⃚inठ⃚theठ⃚innerठ⃚margin;ठ⃚177ठ⃚

malaठ⃚withठ⃚aठ⃚dorsalठ⃚rowठ⃚ofठ⃚threeठ⃚spatulateठ⃚setaeठ⃚andठ⃚aठ⃚ventralठ⃚rowठ⃚ofठ⃚sixठ⃚alignedठ⃚spatulateठ⃚178ठ⃚

setae;ठ⃚palpiठ⃚2ૐ퀐segmented,ठ⃚palpomereठ⃚Iठ⃚withठ⃚threeठ⃚sensilla,ठ⃚oneठ⃚setiform.ठ⃚Hypopharynxठ⃚(Fig.ठ⃚179ठ⃚

4D).ठ⃚Ligulaठ⃚withठ⃚triangularठ⃚elevation.ठ⃚Labiumठ⃚(Fig.ठ⃚4E):ठ⃚prementumठ⃚sclerotized,ठ⃚withठ⃚twoठ⃚180ठ⃚

pairsठ⃚ofठ⃚setae,ठ⃚posteriorठ⃚pairठ⃚aboutठ⃚fourठ⃚timesठ⃚longerठ⃚thanठ⃚anteriorठ⃚pair;ठ⃚mentumठ⃚withठ⃚threeठ⃚181ठ⃚

pairठ⃚ofठ⃚setae,ठ⃚twoठ⃚lateralठ⃚andठ⃚oneठ⃚median;ठ⃚labialठ⃚palpiठ⃚2ૐ퀐segmented,ठ⃚palpomereठ⃚Iठ⃚asठ⃚longठ⃚asठ⃚182ठ⃚

wide,ठ⃚palpomereठ⃚IIठ⃚elongate,ठ⃚shorterठ⃚andठ⃚moreठ⃚slenderठ⃚thanठ⃚I.ठ⃚Gulaठ⃚absent.ठ⃚183ठ⃚

Thoraxठ⃚(Figs.ठ⃚5A,ठ⃚D,ठ⃚G).ठ⃚Proૐ퀐,ठ⃚mesoૐ퀐ठ⃚andठ⃚metathoraxठ⃚transverse.ठ⃚Prothoraxठ⃚withठ⃚11ठ⃚pairsठ⃚184ठ⃚

ofठ⃚pronotalठ⃚setaeठ⃚(prns1ठ⃚7ठ⃚11);ठ⃚ventropleuralठ⃚lobeठ⃚withठ⃚threeठ⃚pairsठ⃚ofठ⃚setaeठ⃚(vpls1ૐ퀐3);ठ⃚pedalठ⃚185ठ⃚

areaठ⃚withठ⃚fourठ⃚pedalठ⃚setae,ठ⃚2ठ⃚largerठ⃚andठ⃚twoठ⃚smallerठ⃚(pdas1ૐ퀐4);ठ⃚mediosternalठ⃚lobeठ⃚unisetoseठ⃚186ठ⃚

(msts1).ठ⃚Mesoૐ퀐ठ⃚andठ⃚metathorax:ठ⃚prodorsumठ⃚withठ⃚twoठ⃚setaeठ⃚(prs);ठ⃚postdorsumठ⃚ofठ⃚mesoૐ퀐ठ⃚andठ⃚187ठ⃚

metathoraxठ⃚withठ⃚fourठ⃚pairsठ⃚ofठ⃚postdorsalठ⃚setaeठ⃚(pds1ૐ퀐4);ठ⃚dorsopleuralठ⃚lobeठ⃚ofठ⃚mesoૐ퀐ठ⃚andठ⃚188ठ⃚

metathoraxठ⃚withठ⃚threeठ⃚pairsठ⃚ofठ⃚setaeठ⃚(dpls1ૐ퀐3);ठ⃚ventropleuralठ⃚lobeठ⃚ofठ⃚mesoૐ퀐ठ⃚andठ⃚metathoraxठ⃚189ठ⃚

unisetoseठ⃚(vpls);ठ⃚pedalठ⃚areaठ⃚withठ⃚fourठ⃚pairठ⃚ofठ⃚setaeठ⃚(pdas1ૐ퀐4),ठ⃚twoठ⃚largeठ⃚andठ⃚twoठ⃚small;ठ⃚190ठ⃚

mediosternalठ⃚lobeठ⃚unisetoseठ⃚(msts1).ठ⃚Prothoracicठ⃚spiracleठ⃚(Fig.ठ⃚4L)ठ⃚annular,ठ⃚biporous,ठ⃚withठ⃚191ठ⃚

sixठ⃚obliqueठ⃚airtubesठ⃚directedठ⃚backwards.ठ⃚192ठ⃚

Abdomenठ⃚(Figs.ठ⃚5B3C,ठ⃚E3F,ठ⃚H3I).ठ⃚9ૐ퀐segmented;ठ⃚segmentsठ⃚Iૐ퀐VIIठ⃚similar,ठ⃚withठ⃚threeठ⃚dorsal,ठ⃚193ठ⃚

transverseठ⃚plicae;ठ⃚segmentठ⃚VIIIठ⃚withठ⃚twoठ⃚dorsal,ठ⃚transverseठ⃚plicae;ठ⃚segmentठ⃚IXठ⃚notठ⃚plicate.ठ⃚194ठ⃚

Segmentsठ⃚Iૐ퀐VII:ठ⃚postdorsalठ⃚areaठ⃚withठ⃚aठ⃚transverseठ⃚rowठ⃚ofठ⃚twoठ⃚pairsठ⃚ofठ⃚postdorsalठ⃚setaeठ⃚195ठ⃚

(mds1ૐ퀐2);ठ⃚mesodorsumठ⃚withठ⃚fourठ⃚pairsठ⃚ofठ⃚mesodorsalठ⃚setaeठ⃚(mds1ૐ퀐4);ठ⃚mediosternalठ⃚areaठ⃚196ठ⃚

unisetoseठ⃚(msts);ठ⃚dorsopleuralठ⃚lobeठ⃚withठ⃚oneठ⃚pairठ⃚ofठ⃚dorsopleuralठ⃚setaeठ⃚(dpls1ૐ퀐2);ठ⃚197ठ⃚

ventropleuralठ⃚lobeठ⃚unisetoseठ⃚(dpls1);ठ⃚laterosternalठ⃚lobeठ⃚unisetoseठ⃚(lsts);ठ⃚mediosternalठ⃚areaठ⃚198ठ⃚
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ठ⃚ 9ठ⃚

unisetoseठ⃚(msts).ठ⃚Segmentठ⃚VIII:ठ⃚predorsumठ⃚withठ⃚oneठ⃚pairठ⃚ofठ⃚setaeठ⃚(prs)ठ⃚andठ⃚postdorsumठ⃚withठ⃚199ठ⃚

twoठ⃚pairsठ⃚ofठ⃚setaeठ⃚(pds1ૐ퀐2).ठ⃚Segmentठ⃚IXठ⃚reduced,ठ⃚trapezoidal,ठ⃚withठ⃚threeठ⃚pairsठ⃚ofठ⃚setaeठ⃚200ठ⃚

locatedठ⃚posteriorly;ठ⃚laterosternalठ⃚andठ⃚ventropleuralठ⃚lobesठ⃚veryठ⃚reduced.ठ⃚Segmentठ⃚Xठ⃚veryठ⃚201ठ⃚

reduced,ठ⃚elliptical,ठ⃚ventral.ठ⃚Analठ⃚slitठ⃚terminal,ठ⃚surroundedठ⃚byठ⃚fourठ⃚fleshyठ⃚lobes.ठ⃚Abdominalठ⃚202ठ⃚

spiraclesठ⃚Iૐ퀐VIIIठ⃚(Figs.ठ⃚4M3N)ठ⃚annular;ठ⃚biporous;ठ⃚airtubesठ⃚withठ⃚sixठ⃚annuli,ठ⃚spiraclesठ⃚Iठ⃚ठ⃚7ठ⃚VIIIठ⃚203ठ⃚

turnedठ⃚backwards.ठ⃚ठ⃚204ठ⃚

Alimentaryठ⃚canalठ⃚(Fig.ठ⃚4O)ठ⃚lackingठ⃚mycetomes;ठ⃚posteriorठ⃚ventriculusठ⃚(pov)ठ⃚twoठ⃚coiled;ठ⃚205ठ⃚

withठ⃚20ठ⃚short,ठ⃚papilliformठ⃚gastricठ⃚caecaठ⃚(gcc),ठ⃚axiallyठ⃚alignedठ⃚formingठ⃚twoठ⃚compactठ⃚linesठ⃚onठ⃚206ठ⃚

lowerठ⃚ventricularठ⃚coil;ठ⃚Malpighianठ⃚tubulesठ⃚(Mgt)ठ⃚arrangedठ⃚3+3.ठ⃚207ठ⃚

Thirdठ⃚instarठ⃚larvaठ⃚(Figs.ठ⃚4H3I)ठ⃚ठ⃚208ठ⃚

Length:ठ⃚6.2ठ⃚7ठ⃚7.0ठ⃚mmठ⃚;ठ⃚prothoraxठ⃚width:ठ⃚1.5ठ⃚7ठ⃚1.6ठ⃚mm.ठ⃚209ठ⃚

Secondठ⃚instarठ⃚larvaठ⃚(Figs.ठ⃚4F3Gठ⃚andठ⃚Fig.ठ⃚9D)ठ⃚210ठ⃚

Length:ठ⃚3.0ठ⃚ठ⃚7ठ⃚5.1ठ⃚mmठ⃚;ठ⃚prothoraxठ⃚width:ठ⃚0.9ठ⃚ठ⃚7ठ⃚1.1mm.ठ⃚ठ⃚211ठ⃚

Remarks.ठ⃚Secondठ⃚andठ⃚thirdठ⃚instarठ⃚closelyठ⃚resembleठ⃚fourthठ⃚instarठ⃚larvae,ठ⃚andठ⃚shareठ⃚veryठ⃚212ठ⃚

similarठ⃚chaetotaxy.ठ⃚Bodyठ⃚milkyठ⃚white,ठ⃚withठ⃚aठ⃚fewठ⃚shortठ⃚andठ⃚fineठ⃚setae.ठ⃚ठ⃚213ठ⃚

Firstठ⃚instarठ⃚larvaठ⃚(Figs.ठ⃚637ठ⃚andठ⃚Figs.ठ⃚9Bૐ퀐C)ठ⃚214ठ⃚

Diagnosis.ठ⃚Length:ठ⃚1.5ठ⃚mm;ठ⃚largestठ⃚prothoraxठ⃚width:ठ⃚0.7ठ⃚mm.ठ⃚Bodyठ⃚stronglyठ⃚flattened.ठ⃚215ठ⃚

Headठ⃚prognathous,ठ⃚aboutठ⃚oneठ⃚fourthठ⃚ofठ⃚bodyठ⃚length,ठ⃚gulaठ⃚present;ठ⃚oneठ⃚pairठ⃚ofठ⃚stemmata;ठ⃚216ठ⃚

mandiblesठ⃚falciformठ⃚withठ⃚serrateठ⃚retinaculum.ठ⃚Ventropedalठ⃚lobeठ⃚setaeठ⃚ofठ⃚thoraxठ⃚andठ⃚217ठ⃚

abdomenठ⃚veryठ⃚elongate,ठ⃚aboutठ⃚asठ⃚wideठ⃚asठ⃚prothoraxठ⃚width.ठ⃚ठ⃚218ठ⃚
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ठ⃚ 10ठ⃚

Description.ठ⃚Headठ⃚(Figs.ठ⃚7Aठ⃚ 7ठ⃚B).ठ⃚Prognathous.ठ⃚Epicraniumठ⃚deeplyठ⃚emarginateठ⃚behind.ठ⃚219ठ⃚

Coronalठ⃚sutureठ⃚absent;ठ⃚frontalठ⃚sutureठ⃚aboutठ⃚4/5ठ⃚asठ⃚longठ⃚asठ⃚epicranialठ⃚length,ठ⃚subdividedठ⃚inठ⃚220ठ⃚

basalठ⃚thirdठ⃚formingठ⃚twoठ⃚ellipticalठ⃚areas;ठ⃚endocarinaठ⃚present,ठ⃚withठ⃚1/2ठ⃚ofठ⃚fronsठ⃚length;ठ⃚221ठ⃚

frontoૐ퀐clypealठ⃚sutureठ⃚present;ठ⃚pes4ठ⃚insertedठ⃚laterally,ठ⃚notठ⃚alignedठ⃚withठ⃚otherठ⃚pesठ⃚(pes3ठ⃚ठ⃚ 7ठ⃚4);ठ⃚222ठ⃚

des2ठ⃚insertedठ⃚veryठ⃚closeठ⃚toठ⃚frontalठ⃚suture;ठ⃚fs1ठ⃚locatedठ⃚inठ⃚ellipticalठ⃚areaठ⃚formedठ⃚byठ⃚divisionठ⃚ofठ⃚223ठ⃚

frontalठ⃚suture,ठ⃚fs1,ठ⃚fs3ठ⃚andठ⃚fs4ठ⃚subequal,ठ⃚largerठ⃚thanठ⃚fs2;ठ⃚fs4ठ⃚surpassingठ⃚anteriorठ⃚marginठ⃚ofठ⃚224ठ⃚

labrum;ठ⃚ves2ठ⃚slightlyठ⃚longerठ⃚thanठ⃚vs1.ठ⃚Labrumठ⃚(Fig.ठ⃚7A)ठ⃚trapezoidal,ठ⃚withठ⃚oneठ⃚pairठ⃚ofठ⃚setaeठ⃚225ठ⃚

(lrms).ठ⃚Epipharynxठ⃚(Fig.ठ⃚7E)ठ⃚withठ⃚twoठ⃚pairsठ⃚ofठ⃚sensorialठ⃚spotsठ⃚locatedठ⃚medially;ठ⃚labralठ⃚rodsठ⃚226ठ⃚

curved,ठ⃚divergentठ⃚posteriorly.ठ⃚Antennaठ⃚(Fig.ठ⃚7F)ठ⃚1ૐ퀐segmented,ठ⃚withठ⃚elongateठ⃚sensorialठ⃚coneठ⃚227ठ⃚

andठ⃚fiveठ⃚spatulateठ⃚elongateठ⃚sensilla:ठ⃚I,ठ⃚IIठ⃚andठ⃚Vठ⃚thinner,ठ⃚IIIठ⃚andठ⃚IVठ⃚largerठ⃚andठ⃚broader.ठ⃚228ठ⃚

Mandiblesठ⃚(Figs.ठ⃚7Gठ⃚ठ⃚ 7H)ठ⃚falciform,ठ⃚elongate,ठ⃚symmetrical,ठ⃚withठ⃚oneठ⃚apicalठ⃚(dorsal)ठ⃚andठ⃚oneठ⃚229ठ⃚

subapicalठ⃚(ventral)ठ⃚teeth,ठ⃚andठ⃚oneठ⃚posterior,ठ⃚triangularૐ퀐shapedठ⃚retinaculumठ⃚(dorsal);ठ⃚innerठ⃚230ठ⃚

ventralठ⃚marginsठ⃚ofठ⃚dorsalठ⃚toothठ⃚andठ⃚retinaculumठ⃚serrate.ठ⃚Maxillaeठ⃚(Figs.ठ⃚7Cठ⃚ठ⃚ 7D)ठ⃚stipesठ⃚withठ⃚231ठ⃚

threeठ⃚longठ⃚setaeठ⃚inठ⃚ventralठ⃚viewठ⃚(Fig.ठ⃚7D);ठ⃚mala,ठ⃚inठ⃚dorsalठ⃚viewठ⃚(Fig.ठ⃚7C),ठ⃚withठ⃚spiniformठ⃚232ठ⃚

projectionsठ⃚locatedठ⃚inठ⃚basalठ⃚half.ठ⃚Hypopharynxठ⃚(Fig.ठ⃚7C)ठ⃚withठ⃚sinuousठ⃚anteriorठ⃚margin.ठ⃚233ठ⃚

Labiumठ⃚(Fig.ठ⃚7D):ठ⃚prementumठ⃚withठ⃚twoठ⃚pairsठ⃚ofठ⃚setae,ठ⃚posteriorठ⃚pairठ⃚slightlyठ⃚longerठ⃚thanठ⃚234ठ⃚

anteriorठ⃚pair.ठ⃚Gulaठ⃚presentठ⃚(Fig.ठ⃚7B),ठ⃚trapezoidal,ठ⃚transverse.ठ⃚235ठ⃚

Thoraxठ⃚(Fig.ठ⃚6).ठ⃚Proૐ퀐ठ⃚mesoૐ퀐ठ⃚andठ⃚metathoraxठ⃚transverse,ठ⃚flattened.ठ⃚ठ⃚236ठ⃚

Abdomenठ⃚(Fig.ठ⃚6).ठ⃚Segmentsठ⃚Iठ⃚ૐ퀐IXठ⃚flattened.ठ⃚Segmentठ⃚VIIIठ⃚withठ⃚oneठ⃚transverseठ⃚rowठ⃚ofठ⃚237ठ⃚

threeठ⃚setae.ठ⃚Segmentठ⃚IXठ⃚reduced,ठ⃚trapezoidal,ठ⃚withठ⃚oneठ⃚transverseठ⃚rowठ⃚ofठ⃚sixठ⃚setae;ठ⃚238ठ⃚

laterosternalठ⃚andठ⃚ventropleuralठ⃚lobesठ⃚ventralizedठ⃚andठ⃚reduced.ठ⃚Segmentठ⃚Xठ⃚veryठ⃚reduced,ठ⃚239ठ⃚

circular,ठ⃚terminal.ठ⃚240ठ⃚

Remarks.ठ⃚Theठ⃚firstठ⃚instarठ⃚larvaठ⃚isठ⃚veryठ⃚differentठ⃚fromठ⃚theठ⃚fourthठ⃚instar,ठ⃚andठ⃚isठ⃚wellठ⃚241ठ⃚

characterizedठ⃚byठ⃚theठ⃚diagnosisठ⃚andठ⃚descriptionठ⃚presentedठ⃚above.ठ⃚Theठ⃚chaetotaxyठ⃚isठ⃚alsoठ⃚veryठ⃚242ठ⃚
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ठ⃚ 11ठ⃚

similarठ⃚toठ⃚theठ⃚fourthठ⃚instar,ठ⃚otherठ⃚thanठ⃚inठ⃚theठ⃚setaeठ⃚arrangementठ⃚presentedठ⃚inठ⃚theठ⃚243ठ⃚

description.ठ⃚244ठ⃚

Pupaठ⃚(Fig.ठ⃚8).ठ⃚ठ⃚245ठ⃚

Description.ठ⃚Length:ठ⃚4.5ठ⃚7ठ⃚3mm;ठ⃚largestठ⃚3ठ⃚7ठ⃚5.1.ठ⃚Adecticousठ⃚andठ⃚exarate.ठ⃚Body,ठ⃚includingठ⃚246ठ⃚

setaeठ⃚andठ⃚spines,ठ⃚lightठ⃚yellow.ठ⃚Headठ⃚coveredठ⃚byठ⃚pronotumठ⃚inठ⃚dorsalठ⃚view;ठ⃚eachठ⃚sideठ⃚withठ⃚oneठ⃚247ठ⃚

verticalठ⃚setaeठ⃚(vs),ठ⃚oneठ⃚supraorbitalठ⃚setaeठ⃚(sos),ठ⃚oneठ⃚orbitalठ⃚setaeठ⃚(os)ठ⃚andठ⃚oneठ⃚rostralठ⃚setaeठ⃚248ठ⃚

(rs).ठ⃚Rostrumठ⃚surpassingठ⃚anteriorठ⃚marginठ⃚ofठ⃚abdominalठ⃚segmentठ⃚IV.ठ⃚Rostrumठ⃚ofठ⃚malesठ⃚andठ⃚249ठ⃚

femalesठ⃚ofठ⃚similarठ⃚length.ठ⃚250ठ⃚

Pronotumठ⃚tranverse,ठ⃚triangularૐ퀐shaped,ठ⃚anterolateralठ⃚marginsठ⃚stronglyठ⃚sinuous,ठ⃚251ठ⃚

posteriorठ⃚marginठ⃚stronglyठ⃚curved;ठ⃚eachठ⃚sideठ⃚ofठ⃚pronotumठ⃚withठ⃚oneठ⃚discalठ⃚setaठ⃚(ds),ठ⃚oneठ⃚252ठ⃚

suprapicalठ⃚setaठ⃚(sas),ठ⃚twoठ⃚pairsठ⃚ofठ⃚lateralठ⃚setaeठ⃚(ls1ૐ퀐2),ठ⃚andठ⃚fourठ⃚posterolateralठ⃚setaeठ⃚(pls1ૐ퀐4).ठ⃚253ठ⃚

Mesothoraxठ⃚withठ⃚twoठ⃚fineठ⃚andठ⃚erectठ⃚setaeठ⃚onठ⃚eachठ⃚side,ठ⃚locatedठ⃚onठ⃚disc.ठ⃚Scutellumठ⃚254ठ⃚

semicircular.ठ⃚Metathoraxठ⃚withठ⃚aठ⃚dorsalठ⃚medianठ⃚longitudinalठ⃚sulcus,ठ⃚whichठ⃚dividesठ⃚theठ⃚discalठ⃚255ठ⃚

areaठ⃚inठ⃚twoठ⃚halves,ठ⃚eachठ⃚withठ⃚twoठ⃚tergalठ⃚setae.ठ⃚Abdomen:ठ⃚abdominalठ⃚segmentsठ⃚Iठ⃚3VIIठ⃚withठ⃚256ठ⃚

fourठ⃚tergalठ⃚setaeठ⃚formingठ⃚aठ⃚transverseठ⃚rowठ⃚nearठ⃚posteriorठ⃚margin;ठ⃚segmentsठ⃚VIIIठ⃚andठ⃚IXठ⃚257ठ⃚

reduced,ठ⃚segmentठ⃚IXठ⃚onlyठ⃚visibleठ⃚inठ⃚ventralठ⃚view,ठ⃚withठ⃚pseudocerciठ⃚(pc),ठ⃚eachठ⃚oneठ⃚withठ⃚oneठ⃚258ठ⃚

pairठ⃚ofठ⃚microૐ퀐setaeठ⃚insertedठ⃚onठ⃚small,ठ⃚acuteठ⃚processes.ठ⃚Gonothecaठ⃚dividedठ⃚inठ⃚femalesठ⃚(Fig.ठ⃚259ठ⃚

8E),ठ⃚notठ⃚dividedठ⃚inठ⃚malesठ⃚(Fig.ठ⃚8D).ठ⃚Pterothecaठ⃚extendingठ⃚upठ⃚toठ⃚apexठ⃚ofठ⃚fifthठ⃚abdominalठ⃚260ठ⃚

ventriteठ⃚(Fig.ठ⃚8B).ठ⃚Abdomenठ⃚withठ⃚sevenठ⃚pairsठ⃚ofठ⃚annularठ⃚spiracles.ठ⃚261ठ⃚

Lifeठ⃚Historyठ⃚andठ⃚behaviorठ⃚262ठ⃚

Ovipositionठ⃚263ठ⃚

Femalesठ⃚layठ⃚eggsठ⃚inठ⃚femaleठ⃚flowers.ठ⃚Ovipositionठ⃚startsठ⃚asठ⃚soonठ⃚asठ⃚femaleठ⃚flowersठ⃚beginठ⃚toठ⃚264ठ⃚

openठ⃚duringठ⃚maleठ⃚anthesisठ⃚andठ⃚continuesठ⃚untilठ⃚theठ⃚endocarpठ⃚becomesठ⃚hard.ठ⃚Forठ⃚thatठ⃚reason,ठ⃚265ठ⃚
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ठ⃚ 12ठ⃚

weठ⃚willठ⃚useठ⃚theठ⃚termठ⃚<ovary=ठ⃚hereठ⃚toठ⃚referठ⃚interchangeablyठ⃚toठ⃚flowersठ⃚orठ⃚fruitsठ⃚consumedठ⃚byठ⃚266ठ⃚

larvaeठ⃚alongठ⃚thisठ⃚continuum.ठ⃚Insteadठ⃚ofठ⃚drillingठ⃚aठ⃚holeठ⃚intoठ⃚theठ⃚ovaryठ⃚withठ⃚theठ⃚rostrumठ⃚asठ⃚267ठ⃚

manyठ⃚speciesठ⃚ofठ⃚Curculionidaeठ⃚doठ⃚(Oberprielerठ⃚etठ⃚al.,ठ⃚2007),ठ⃚femalesठ⃚ofठ⃚A.ठ⃚eriospathaeठ⃚placeठ⃚268ठ⃚

theठ⃚eggsठ⃚externallyठ⃚betweenठ⃚theठ⃚bractsठ⃚thatठ⃚surroundठ⃚theठ⃚gynoeciumठ⃚(Videoठ⃚S1).ठ⃚Mostठ⃚269ठ⃚

flowersठ⃚haveठ⃚approximatelyठ⃚threeठ⃚eggs,ठ⃚usuallyठ⃚inठ⃚differentठ⃚stagesठ⃚ofठ⃚developmentठ⃚270ठ⃚

(presumablyठ⃚laidठ⃚onठ⃚differentठ⃚days).ठ⃚Whileठ⃚mostठ⃚eggsठ⃚areठ⃚depositedठ⃚betweenठ⃚bractsठ⃚someठ⃚271ठ⃚

wereठ⃚foundठ⃚underneathठ⃚theठ⃚bractठ⃚cuticle.ठ⃚272ठ⃚

Eggठ⃚273ठ⃚

Eggsठ⃚areठ⃚flat,ठ⃚elliptic,ठ⃚slightlyठ⃚curvedठ⃚followingठ⃚theठ⃚bractठ⃚curvatureठ⃚(Fig.ठ⃚9A).ठ⃚Thisठ⃚stageठ⃚274ठ⃚

lastsठ⃚approximatelyठ⃚11ठ⃚daysठ⃚atठ⃚roomठ⃚temperature,ठ⃚butठ⃚weठ⃚recordedठ⃚upठ⃚toठ⃚16ठ⃚daysठ⃚inठ⃚theठ⃚275ठ⃚

field.ठ⃚Newlyठ⃚laidठ⃚eggsठ⃚areठ⃚transparent,ठ⃚graduallyठ⃚becomingठ⃚whiteठ⃚afterठ⃚fourठ⃚days.ठ⃚Byठ⃚theठ⃚fifthठ⃚276ठ⃚

day,ठ⃚sclerotizedठ⃚mandiblesठ⃚areठ⃚observableठ⃚andठ⃚byठ⃚theठ⃚ninthठ⃚dayठ⃚theठ⃚headठ⃚isठ⃚distinct.ठ⃚Theठ⃚277ठ⃚

larvaठ⃚seemsठ⃚toठ⃚beठ⃚fullyठ⃚formedठ⃚byठ⃚theठ⃚tenthठ⃚day.ठ⃚Approximatelyठ⃚fourठ⃚hoursठ⃚priorठ⃚toठ⃚hatching,ठ⃚278ठ⃚

larvaeठ⃚beginठ⃚toठ⃚undulate,ठ⃚movingठ⃚forwardठ⃚insideठ⃚theठ⃚egg.ठ⃚Whenठ⃚mandiblesठ⃚touchठ⃚theठ⃚279ठ⃚

eggshell,ठ⃚theठ⃚bodyठ⃚movementठ⃚stopsठ⃚andठ⃚theyठ⃚startठ⃚toठ⃚moveठ⃚theठ⃚mandibles,ठ⃚rupturingठ⃚theठ⃚egg.ठ⃚280ठ⃚

Onceठ⃚theठ⃚eggshellठ⃚isठ⃚ruptured,ठ⃚theठ⃚larvaठ⃚slowlyठ⃚movesठ⃚forwardठ⃚throughठ⃚theठ⃚hole.ठ⃚281ठ⃚

Firstठ⃚instarठ⃚282ठ⃚

Thisठ⃚stageठ⃚lastsठ⃚approximatelyठ⃚3ૐ퀐3.5ठ⃚days.ठ⃚Afterठ⃚leavingठ⃚theठ⃚egg,ठ⃚theठ⃚larvaठ⃚remainsठ⃚283ठ⃚

immobileठ⃚forठ⃚approximatelyठ⃚threeठ⃚hours.ठ⃚Afterठ⃚that,ठ⃚theyठ⃚doठ⃚notठ⃚consumeठ⃚theठ⃚eggshellठ⃚andठ⃚284ठ⃚

insteadठ⃚rapidlyठ⃚moveठ⃚towardsठ⃚theठ⃚baseठ⃚ofठ⃚theठ⃚ovary.ठ⃚Theyठ⃚slideठ⃚betweenठ⃚bractsठ⃚andठ⃚doठ⃚notठ⃚285ठ⃚

damageठ⃚them.ठ⃚Mostठ⃚encountersठ⃚betweenठ⃚firstૐ퀐instarठ⃚larvaeठ⃚takeठ⃚placeठ⃚whileठ⃚theyठ⃚moveठ⃚286ठ⃚

towardsठ⃚theठ⃚base.ठ⃚Onceठ⃚aठ⃚larvaठ⃚reachesठ⃚theठ⃚baseठ⃚ofठ⃚theठ⃚flowerठ⃚orठ⃚fruit,ठ⃚itठ⃚drillsठ⃚aठ⃚holeठ⃚towardsठ⃚287ठ⃚

theठ⃚seedठ⃚(Fig.ठ⃚9B).ठ⃚Theठ⃚larvaeठ⃚moltठ⃚asठ⃚soonठ⃚asठ⃚theठ⃚galleryठ⃚isठ⃚largeठ⃚enoughठ⃚holdठ⃚them,ठ⃚andठ⃚288ठ⃚

exuviaeठ⃚canठ⃚laterठ⃚beठ⃚foundठ⃚inठ⃚thoseठ⃚galleries.ठ⃚ठ⃚289ठ⃚

PeerJ PrePrints | http://dx.doi.org/10.7287/peerj.preprints.339v1 | CC-BY 4.0 Open Access | received: 31 Mar 2014, published: 31 Mar 2014

P
re
P
ri
n
ts



ठ⃚ 13ठ⃚

Weठ⃚offeredठ⃚eggs,ठ⃚firstૐ퀐instarठ⃚larvae,ठ⃚secondૐ퀐instarठ⃚larvaeठ⃚andठ⃚larvaeठ⃚ofठ⃚pineappleठ⃚beetlesठ⃚290ठ⃚

toठ⃚firstૐ퀐instarठ⃚weevilठ⃚larvae.ठ⃚Theठ⃚weevilठ⃚ignoredठ⃚eggsठ⃚andठ⃚pineappleठ⃚beetles,ठ⃚evenठ⃚whenठ⃚291ठ⃚

bittenठ⃚byठ⃚theठ⃚latter.ठ⃚Theyठ⃚usuallyठ⃚avoidedठ⃚secondૐ퀐instars,ठ⃚movingठ⃚awayठ⃚fromठ⃚themठ⃚andठ⃚neverठ⃚292ठ⃚

attacking.ठ⃚Finally,ठ⃚firstૐ퀐instarठ⃚larvaeठ⃚immediatelyठ⃚attackठ⃚conspecificsठ⃚ofठ⃚theठ⃚sameठ⃚instarठ⃚(Fig.ठ⃚293ठ⃚

9C).ठ⃚Followingठ⃚aठ⃚successfulठ⃚attack,ठ⃚theyठ⃚consumeठ⃚theठ⃚killedठ⃚larvae,ठ⃚whichठ⃚takesठ⃚294ठ⃚

approximatelyठ⃚20ठ⃚minutesठ⃚(Videoठ⃚S2).ठ⃚Weठ⃚didठ⃚notठ⃚observeठ⃚anyठ⃚obviousठ⃚relationshipठ⃚295ठ⃚

betweenठ⃚larvalठ⃚sizeठ⃚orठ⃚ageठ⃚andठ⃚attackingठ⃚success.ठ⃚ठ⃚296ठ⃚

Secondठ⃚instarठ⃚297ठ⃚

Theठ⃚secondठ⃚instarठ⃚lastsठ⃚approximatelyठ⃚3.5ૐ퀐4ठ⃚days,ठ⃚andठ⃚theठ⃚larvaeठ⃚consumeठ⃚upठ⃚toठ⃚aठ⃚thirdठ⃚298ठ⃚

ofठ⃚theठ⃚volumeठ⃚ofठ⃚theठ⃚ovaryठ⃚(Fig.ठ⃚10).ठ⃚Mostठ⃚ofठ⃚theठ⃚larvaeठ⃚wereठ⃚foundठ⃚insideठ⃚ovariesठ⃚stillठ⃚299ठ⃚

attachedठ⃚toठ⃚theठ⃚inflorescence,ठ⃚althoughठ⃚someठ⃚secondૐ퀐instarठ⃚larvaeठ⃚wereठ⃚foundठ⃚inठ⃚abortedठ⃚300ठ⃚

ovaries.ठ⃚Onlyठ⃚aठ⃚singleठ⃚secondૐ퀐instarठ⃚larvaठ⃚wasठ⃚foundठ⃚inठ⃚eachठ⃚flowerठ⃚andठ⃚inठ⃚mostठ⃚fruits.ठ⃚301ठ⃚

However,ठ⃚weठ⃚sometimesठ⃚didठ⃚findठ⃚aठ⃚secondૐ퀐instarठ⃚larvaठ⃚sharingठ⃚aठ⃚largeठ⃚nonૐ퀐abortedठ⃚fruitठ⃚302ठ⃚

withठ⃚anotherठ⃚secondૐ퀐instarठ⃚orठ⃚aठ⃚thirdૐ퀐instarठ⃚larva.ठ⃚Theyठ⃚wouldठ⃚occupyठ⃚oppositeठ⃚endsठ⃚insideठ⃚303ठ⃚

theठ⃚fruit,ठ⃚seeminglyठ⃚toठ⃚avoidठ⃚contactठ⃚withठ⃚eachठ⃚other.ठ⃚Secondૐ퀐instarठ⃚larvaeठ⃚areठ⃚alsoठ⃚ableठ⃚toठ⃚304ठ⃚

colonizeठ⃚newठ⃚fruitsठ⃚followingठ⃚abortionठ⃚byठ⃚makingठ⃚galleriesठ⃚betweenठ⃚them.ठ⃚ठ⃚305ठ⃚

Weठ⃚offeredठ⃚larvaeठ⃚fromठ⃚firstठ⃚toठ⃚fourthठ⃚instarठ⃚andठ⃚larvaeठ⃚ofठ⃚pineappleठ⃚beetlesठ⃚toठ⃚secondठ⃚306ठ⃚

instarठ⃚larvae,ठ⃚andठ⃚theyठ⃚onlyठ⃚attackedठ⃚andठ⃚cannibalizedठ⃚firstૐ퀐instarठ⃚larvaeठ⃚(Fig.ठ⃚9D,ठ⃚Videoठ⃚S3).ठ⃚307ठ⃚

Asठ⃚soonठ⃚asठ⃚firstૐ퀐instarठ⃚larvaeठ⃚approachedठ⃚theirठ⃚galleries,ठ⃚secondૐ퀐instarठ⃚larvaeठ⃚attackedठ⃚andठ⃚308ठ⃚

consumedठ⃚them.ठ⃚309ठ⃚

Thirdठ⃚instarठ⃚310ठ⃚

Theठ⃚thirdठ⃚instarठ⃚lastsठ⃚approximatelyठ⃚fiveठ⃚days.ठ⃚Thirdૐ퀐instarठ⃚larvaeठ⃚continueठ⃚feedingठ⃚onठ⃚311ठ⃚

theठ⃚ovary,ठ⃚consumingठ⃚approximatelyठ⃚twoठ⃚thirdsठ⃚ofठ⃚itsठ⃚volumeठ⃚(Fig.ठ⃚10).ठ⃚Onlyठ⃚singleठ⃚larvaeठ⃚312ठ⃚

wereठ⃚foundठ⃚inठ⃚mostठ⃚fruits,ठ⃚althoughठ⃚sometimesठ⃚weठ⃚foundठ⃚largeठ⃚nonૐ퀐abortedठ⃚fruitsठ⃚sharedठ⃚313ठ⃚
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ठ⃚ 14ठ⃚

withठ⃚secondૐ퀐instarठ⃚larvae.ठ⃚Thirdૐ퀐instarठ⃚larvaeठ⃚wereठ⃚foundठ⃚bothठ⃚inठ⃚abortedठ⃚andठ⃚nonૐ퀐abortedठ⃚314ठ⃚

fruits.ठ⃚Theyठ⃚areठ⃚notठ⃚aggressiveठ⃚andठ⃚seemठ⃚toठ⃚avoidठ⃚contactठ⃚withठ⃚otherठ⃚larvae.ठ⃚315ठ⃚

Fourthठ⃚instarठ⃚316ठ⃚

Fourthૐ퀐instarठ⃚larvaeठ⃚continueठ⃚feedingठ⃚onठ⃚theठ⃚internalठ⃚ovaryठ⃚tissues,ठ⃚leavingठ⃚onlyठ⃚aठ⃚thinठ⃚317ठ⃚

layerठ⃚whenठ⃚finishedठ⃚(Fig.ठ⃚9E,ठ⃚10).ठ⃚Mostठ⃚ofठ⃚themठ⃚areठ⃚foundठ⃚inठ⃚theठ⃚abortedठ⃚ovaries.ठ⃚Unlikeठ⃚theठ⃚318ठ⃚

otherठ⃚instars,ठ⃚theठ⃚fourthठ⃚instarठ⃚durationठ⃚isठ⃚highlyठ⃚variable.ठ⃚Onceठ⃚larvaeठ⃚finishठ⃚feeding,ठ⃚theyठ⃚319ठ⃚

remainठ⃚immobileठ⃚forठ⃚atठ⃚leastठ⃚30ठ⃚days.ठ⃚Someठ⃚larvaeठ⃚remainedठ⃚inठ⃚thisठ⃚stageठ⃚forठ⃚moreठ⃚thanठ⃚120ठ⃚320ठ⃚

days.ठ⃚Theyठ⃚doठ⃚notठ⃚enterठ⃚diapause,ठ⃚asठ⃚theyठ⃚immediatelyठ⃚respondठ⃚whenठ⃚disturbed.ठ⃚Priorठ⃚toठ⃚321ठ⃚

pupation,ठ⃚larvaeठ⃚emptyठ⃚theirठ⃚gutsठ⃚andठ⃚changeठ⃚colorठ⃚fromठ⃚translucentठ⃚creamyૐ퀐yellowठ⃚toठ⃚322ठ⃚

opaqueठ⃚yellow.ठ⃚Fourthૐ퀐instarठ⃚larvaeठ⃚areठ⃚notठ⃚aggressiveठ⃚andठ⃚avoidठ⃚contactठ⃚withठ⃚otherठ⃚larvae.ठ⃚323ठ⃚

Pupaठ⃚324ठ⃚

Pupationठ⃚takesठ⃚placeठ⃚insideठ⃚theठ⃚consumedठ⃚flower/fruitsठ⃚(Fig.ठ⃚10),ठ⃚manyठ⃚ofठ⃚themठ⃚foundठ⃚inठ⃚325ठ⃚

theठ⃚persistentठ⃚leafठ⃚basesठ⃚orठ⃚theठ⃚baseठ⃚ofठ⃚theठ⃚inflorescenceठ⃚(Figs.ठ⃚9Fૐ퀐G).ठ⃚Weठ⃚haveठ⃚notठ⃚foundठ⃚326ठ⃚

pupaeठ⃚inठ⃚theठ⃚soilठ⃚surroundingठ⃚trees.ठ⃚Thisठ⃚stageठ⃚lastsठ⃚5ૐ퀐8ठ⃚days.ठ⃚327ठ⃚

Adultठ⃚328ठ⃚

Adultsठ⃚areठ⃚diurnalठ⃚andठ⃚spendठ⃚mostठ⃚ofठ⃚theठ⃚timeठ⃚hiddenठ⃚atठ⃚theठ⃚baseठ⃚ofठ⃚inflorescences,ठ⃚329ठ⃚

restingठ⃚andठ⃚matingठ⃚(Fig.ठ⃚9H).ठ⃚Theyठ⃚visitठ⃚maleठ⃚flowersठ⃚andठ⃚feedठ⃚onठ⃚pollenठ⃚fromठ⃚openठ⃚andठ⃚330ठ⃚

closedठ⃚maleठ⃚flowersठ⃚(Videoठ⃚S4).ठ⃚Inठ⃚theठ⃚laboratory,ठ⃚weठ⃚couldठ⃚keepठ⃚themठ⃚aliveठ⃚forठ⃚upठ⃚toठ⃚16ठ⃚331ठ⃚

days,ठ⃚ifठ⃚rearedठ⃚amongठ⃚freshlyठ⃚cutठ⃚flowersठ⃚thatठ⃚theyठ⃚usedठ⃚forठ⃚feeding.ठ⃚ठ⃚332ठ⃚

Bodyठ⃚sizeठ⃚333ठ⃚

Bodyठ⃚sizeठ⃚andठ⃚fruitठ⃚widthठ⃚areठ⃚stronglyठ⃚correlatedठ⃚(Pearsonठ⃚correlationठ⃚0.746,ठ⃚p<0.001).ठ⃚334ठ⃚

Theठ⃚regressionठ⃚coefficientठ⃚wasठ⃚highlyठ⃚significantठ⃚(valueठ⃚=ठ⃚0.1378,ठ⃚p<0.001),ठ⃚showingठ⃚aठ⃚clearठ⃚335ठ⃚

linearठ⃚relationshipठ⃚betweenठ⃚fruitठ⃚sizeठ⃚andठ⃚bodyठ⃚sizeठ⃚(Fig.ठ⃚11).ठ⃚336ठ⃚
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ठ⃚ 15ठ⃚

Taxonomyठ⃚337ठ⃚

Bondarठ⃚(1943)ठ⃚describedठ⃚A.ठ⃚eriospathaeठ⃚andठ⃚A.ठ⃚hatschbachiठ⃚fromठ⃚specimensठ⃚collectedठ⃚338ठ⃚

fromठ⃚aठ⃚singleठ⃚inflorescenceठ⃚ofठ⃚Butiaठ⃚eriospatha.ठ⃚Theठ⃚onlyठ⃚differenceठ⃚betweenठ⃚adultsठ⃚ofठ⃚theठ⃚339ठ⃚

twoठ⃚speciesठ⃚isठ⃚theठ⃚colorठ⃚patternठ⃚ofठ⃚theठ⃚pronotumठ⃚andठ⃚theठ⃚elytraठ⃚(Figs.ठ⃚12Aૐ퀐B).ठ⃚Evenठ⃚thoughठ⃚340ठ⃚

heठ⃚acknowledgedठ⃚theyठ⃚couldठ⃚representठ⃚colorठ⃚morphsठ⃚ofठ⃚theठ⃚sameठ⃚species,ठ⃚aठ⃚moreठ⃚recentठ⃚341ठ⃚

taxonomicठ⃚revisionठ⃚maintainedठ⃚theठ⃚speciesठ⃚statusठ⃚(Vaurie,ठ⃚1954).ठ⃚Hereठ⃚weठ⃚foundठ⃚bothठ⃚colorठ⃚342ठ⃚

morphsठ⃚togetherठ⃚inठ⃚theठ⃚sameठ⃚trees,ठ⃚includingठ⃚intermediateठ⃚morphsठ⃚(Figठ⃚12C).ठ⃚Additionally,ठ⃚343ठ⃚

weठ⃚couldठ⃚notठ⃚detectठ⃚anyठ⃚differenceठ⃚inठ⃚theठ⃚larvalठ⃚morphologyठ⃚andठ⃚behavior,ठ⃚orठ⃚inठ⃚theठ⃚adultठ⃚344ठ⃚

genitalia.ठ⃚Weठ⃚concludeठ⃚therefore,ठ⃚thatठ⃚A.ठ⃚eriospathaeठ⃚andठ⃚A.ठ⃚hatschbachiठ⃚areठ⃚theठ⃚sameठ⃚speciesठ⃚345ठ⃚

andठ⃚shouldठ⃚beठ⃚synonymized.ठ⃚Sinceठ⃚bothठ⃚wereठ⃚describedठ⃚inठ⃚theठ⃚sameठ⃚article,ठ⃚thereठ⃚isठ⃚noठ⃚346ठ⃚

priority,ठ⃚andठ⃚weठ⃚chooseठ⃚Anchylorhynchusठ⃚eriospathaeठ⃚asठ⃚theठ⃚seniorठ⃚synonymठ⃚becauseठ⃚theठ⃚347ठ⃚

nameठ⃚isठ⃚biologicallyठ⃚moreठ⃚informative.ठ⃚348ठ⃚

Discussionठ⃚349ठ⃚

Theठ⃚peculiarठ⃚morphologyठ⃚ofठ⃚theठ⃚firstठ⃚instarठ⃚larvaठ⃚ofठ⃚A.ठ⃚eriospathae,ठ⃚uniqueठ⃚inठ⃚theठ⃚350ठ⃚

Curculionoidea,ठ⃚isठ⃚anठ⃚evidentठ⃚adaptationठ⃚toठ⃚aठ⃚particularठ⃚wayठ⃚ofठ⃚life.ठ⃚Theyठ⃚slideठ⃚betweenठ⃚theठ⃚351ठ⃚

sepalsठ⃚andठ⃚petalsठ⃚ofठ⃚theठ⃚femaleठ⃚flowerठ⃚bud,ठ⃚matureठ⃚flower,ठ⃚orठ⃚developingठ⃚fruitठ⃚andठ⃚onlyठ⃚afterठ⃚352ठ⃚

theठ⃚molt,ठ⃚theठ⃚secondठ⃚subcylindricalठ⃚instarठ⃚digsठ⃚deepठ⃚insideठ⃚theठ⃚ovaryठ⃚tissue.ठ⃚Theठ⃚353ठ⃚

proportionatelyठ⃚largeठ⃚andठ⃚prognathousठ⃚head,ठ⃚withठ⃚aठ⃚gula,ठ⃚hasठ⃚powerfulठ⃚musclesठ⃚thatठ⃚moveठ⃚354ठ⃚

theठ⃚falciformठ⃚mandibles.ठ⃚Theseठ⃚slenderठ⃚structuresठ⃚areठ⃚adaptedठ⃚toठ⃚predation,ठ⃚haveठ⃚aठ⃚serrateठ⃚355ठ⃚

retinaculum,ठ⃚andठ⃚areठ⃚usedठ⃚toठ⃚fightठ⃚withठ⃚andठ⃚eventuallyठ⃚killठ⃚otherठ⃚firstૐ퀐instarठ⃚larvae.ठ⃚Finally,ठ⃚356ठ⃚

theठ⃚veryठ⃚longठ⃚ventropedalठ⃚lobeठ⃚setaeठ⃚ofठ⃚thoraxठ⃚andठ⃚abdomenठ⃚areठ⃚probablyठ⃚importantठ⃚357ठ⃚

structuresठ⃚ableठ⃚toठ⃚detectठ⃚theठ⃚approximationठ⃚ofठ⃚conspecificठ⃚larvae.ठ⃚ठ⃚358ठ⃚

Firstૐ퀐instarठ⃚larvaeठ⃚areठ⃚evenठ⃚moreठ⃚distinctठ⃚thanठ⃚thoseठ⃚ofठ⃚Revenaठ⃚rubiginosa,ठ⃚inठ⃚whichठ⃚theठ⃚359ठ⃚

shapeठ⃚ofठ⃚theठ⃚mandiblesठ⃚wasठ⃚theठ⃚mainठ⃚differenceठ⃚betweenठ⃚firstૐ퀐ठ⃚andठ⃚lateठ⃚instarsठ⃚(Alvesૐ퀐Costaठ⃚360ठ⃚
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&ठ⃚Knogge,ठ⃚2005).ठ⃚Anchylorhynchusठ⃚(Curculininae,ठ⃚Acalyptiniठ⃚sensuठ⃚Bouchardठ⃚etठ⃚al.ठ⃚(2011))ठ⃚361ठ⃚

andठ⃚Revenaठ⃚(Baridinae)ठ⃚belongठ⃚toठ⃚veryठ⃚distinctठ⃚groupsठ⃚inठ⃚Curculionidae,ठ⃚andठ⃚itठ⃚seemsठ⃚thatठ⃚362ठ⃚

falcateठ⃚mandiblesठ⃚inठ⃚larvaeठ⃚areठ⃚notठ⃚commonठ⃚inठ⃚eitherठ⃚taxon.ठ⃚ठ⃚363ठ⃚

Veryठ⃚fewठ⃚larvaeठ⃚ofठ⃚Baridinaeठ⃚haveठ⃚beenठ⃚describedठ⃚soठ⃚far,ठ⃚butठ⃚Pakalukठ⃚(1993)ठ⃚listedठ⃚13ठ⃚364ठ⃚

generaठ⃚ofठ⃚Baridinaeठ⃚thatठ⃚hadठ⃚someठ⃚larvalठ⃚stageठ⃚describedठ⃚andठ⃚weठ⃚foundठ⃚descriptionsठ⃚ofठ⃚eigthठ⃚365ठ⃚

additionalठ⃚generaठ⃚sinceठ⃚thenठ⃚(Nikulina,ठ⃚2012;ठ⃚Epskyठ⃚etठ⃚al.,ठ⃚2008;ठ⃚Ulmerठ⃚etठ⃚al.,ठ⃚2007;ठ⃚Pakaluk,ठ⃚366ठ⃚

1994).ठ⃚Falcateठ⃚mandiblesठ⃚areठ⃚notठ⃚mentionedठ⃚inठ⃚anyठ⃚description.ठ⃚Inठ⃚mostठ⃚cases,ठ⃚itठ⃚isठ⃚notठ⃚clearठ⃚367ठ⃚

whichठ⃚larvalठ⃚stageठ⃚wasठ⃚described,ठ⃚butठ⃚inठ⃚aठ⃚fewठ⃚casesठ⃚theठ⃚authorsठ⃚claimठ⃚toठ⃚haveठ⃚followedठ⃚theठ⃚368ठ⃚

developmentठ⃚fromठ⃚theठ⃚eggठ⃚stageठ⃚(Epskyठ⃚etठ⃚al.,ठ⃚2008;ठ⃚Ulmerठ⃚etठ⃚al.,ठ⃚2007).ठ⃚Inठ⃚thoseठ⃚cases,ठ⃚weठ⃚369ठ⃚

canठ⃚inferठ⃚thatठ⃚firstૐ퀐instarठ⃚larvaeठ⃚wereठ⃚unexceptional.ठ⃚ठ⃚370ठ⃚

Anchylorhynchusठ⃚isठ⃚theठ⃚firstठ⃚genusठ⃚ofठ⃚Acalyptiniठ⃚forठ⃚whichठ⃚aठ⃚detailedठ⃚descriptionठ⃚ofठ⃚371ठ⃚

larvaeठ⃚isठ⃚available.ठ⃚Theठ⃚fourthૐ퀐instarठ⃚larvaठ⃚ofठ⃚A.ठ⃚eriospathaeठ⃚agreesठ⃚veryठ⃚wellठ⃚withठ⃚theठ⃚372ठ⃚

diagnosisठ⃚ofठ⃚theठ⃚Curculioninaeठ⃚larvaeठ⃚reportedठ⃚byठ⃚Mayठ⃚(1994),ठ⃚differingठ⃚byठ⃚theठ⃚following:ठ⃚373ठ⃚

presenceठ⃚ofठ⃚onlyठ⃚oneठ⃚pairठ⃚ofठ⃚stemmataठ⃚(insteadठ⃚ofठ⃚two);ठ⃚epipharyngealठ⃚liningठ⃚reduced,ठ⃚374ठ⃚

anteriorठ⃚marginठ⃚withठ⃚onlyठ⃚threeठ⃚pairsठ⃚ofठ⃚spatulateठ⃚setaeठ⃚andठ⃚withoutठ⃚setaeठ⃚andठ⃚sensillaठ⃚375ठ⃚

betweenठ⃚labralठ⃚rodsठ⃚(insteadठ⃚ofठ⃚modallyठ⃚arranged).ठ⃚Itठ⃚isठ⃚importantठ⃚toठ⃚highlightठ⃚thatठ⃚376ठ⃚

Curculioninaeठ⃚isठ⃚likelyठ⃚aठ⃚polyphyleticठ⃚assemblageठ⃚(McKennaठ⃚etठ⃚al.,ठ⃚2009),ठ⃚soठ⃚moreठ⃚377ठ⃚

meaningfulठ⃚comparisonठ⃚shouldठ⃚beठ⃚doneठ⃚withठ⃚Acalyptini,ठ⃚whichठ⃚isठ⃚probablyठ⃚monophyleticठ⃚378ठ⃚

(Franz,ठ⃚2006).ठ⃚Inठ⃚spiteठ⃚ofठ⃚theठ⃚lackठ⃚ofठ⃚properठ⃚descriptions,ठ⃚severalठ⃚authorsठ⃚claimठ⃚toठ⃚haveठ⃚379ठ⃚

observedठ⃚larvaeठ⃚ofठ⃚otherठ⃚generaठ⃚inठ⃚theठ⃚Acalyptiniठ⃚(Tuoठ⃚etठ⃚al.,ठ⃚2011;ठ⃚Franzठ⃚&ठ⃚Valente,ठ⃚2005;ठ⃚380ठ⃚

Bondar,ठ⃚1943),ठ⃚includingठ⃚studiesठ⃚thatठ⃚followedठ⃚theठ⃚developmentठ⃚fromठ⃚theठ⃚eggठ⃚stageठ⃚(Tuoठ⃚etठ⃚381ठ⃚

al.,ठ⃚2011;ठ⃚Franzठ⃚&ठ⃚Valente,ठ⃚2005).ठ⃚Noneठ⃚ofठ⃚thoseठ⃚studiesठ⃚mentionsठ⃚falcateठ⃚mandiblesठ⃚orठ⃚382ठ⃚

aggressionठ⃚betweenठ⃚larvae.ठ⃚Weठ⃚haveठ⃚observedठ⃚larvaeठ⃚ofठ⃚Elaeidobiusठ⃚kamerunicusठ⃚(J.ठ⃚Faust,ठ⃚383ठ⃚

1898)ठ⃚andठ⃚E.ठ⃚subvittatusठ⃚(J.ठ⃚Faust,ठ⃚1898)(aठ⃚genusठ⃚closelyठ⃚relatedठ⃚toठ⃚Anchylorhynchusठ⃚(Franz,ठ⃚384ठ⃚
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2006))ठ⃚ofठ⃚differentठ⃚sizesठ⃚3ठ⃚presumably,ठ⃚differentठ⃚instarsठ⃚3ठ⃚andठ⃚allठ⃚ofठ⃚themठ⃚seemedठ⃚toठ⃚haveठ⃚385ठ⃚

triangularठ⃚mandibles.ठ⃚Evenठ⃚thoughठ⃚moreठ⃚accurateठ⃚studiesठ⃚areठ⃚required,ठ⃚itठ⃚isठ⃚clearठ⃚thatठ⃚theठ⃚386ठ⃚

predatoryठ⃚morphologyठ⃚aroseठ⃚independentlyठ⃚inठ⃚Anchylorhynchusठ⃚andठ⃚Revena,ठ⃚andठ⃚itठ⃚seemsठ⃚387ठ⃚

thatठ⃚itठ⃚isठ⃚notठ⃚aठ⃚commonठ⃚featureठ⃚amongठ⃚closelyठ⃚relatedठ⃚generaठ⃚ofठ⃚eitherठ⃚group.ठ⃚Theठ⃚onlyठ⃚otherठ⃚388ठ⃚

taxonठ⃚withठ⃚falcateठ⃚mandiblesठ⃚inठ⃚Curculionidaeठ⃚thatठ⃚weठ⃚areठ⃚awareठ⃚ofठ⃚isठ⃚Ozopemonठ⃚M.ठ⃚389ठ⃚

Hagedorn,ठ⃚aठ⃚genusठ⃚inठ⃚theठ⃚subfamilyठ⃚Scolytinae.ठ⃚Inठ⃚thisठ⃚case,ठ⃚neotenicठ⃚malesठ⃚haveठ⃚sclerotizedठ⃚390ठ⃚

headsठ⃚withठ⃚strongठ⃚falcateठ⃚mandiblesठ⃚usedठ⃚toठ⃚killठ⃚otherठ⃚malesठ⃚(Jordalठ⃚etठ⃚al.,ठ⃚2002).ठ⃚391ठ⃚

Revenaठ⃚rubiginosaठ⃚laysठ⃚itsठ⃚eggsठ⃚atठ⃚aठ⃚laterठ⃚stageठ⃚inठ⃚fruitठ⃚developmentठ⃚ifठ⃚comparedठ⃚toठ⃚392ठ⃚

Anchylorhynchus,ठ⃚rightठ⃚beforeठ⃚theठ⃚endocarpठ⃚becomesठ⃚hard.ठ⃚Afterठ⃚that,ठ⃚adultsठ⃚cannotठ⃚drillठ⃚393ठ⃚

throughठ⃚theठ⃚endocarp,ठ⃚soठ⃚theठ⃚survivingठ⃚larvaठ⃚doesठ⃚notठ⃚haveठ⃚anyठ⃚moreठ⃚competitorsठ⃚(Alvesૐ퀐394ठ⃚

Costaठ⃚&ठ⃚Knogge,ठ⃚2005).ठ⃚Anchylorhynchus,ठ⃚onठ⃚theठ⃚otherठ⃚hand,ठ⃚startsठ⃚ovipositionठ⃚duringठ⃚395ठ⃚

floweringठ⃚andठ⃚adultsठ⃚doठ⃚notठ⃚drillठ⃚flowers.ठ⃚Thereठ⃚isठ⃚intenseठ⃚competitionठ⃚betweenठ⃚firstૐ퀐instarठ⃚396ठ⃚

larvaeठ⃚forठ⃚accessठ⃚toठ⃚theठ⃚ovary,ठ⃚butठ⃚theठ⃚flower/fruitठ⃚continuesठ⃚toठ⃚beठ⃚accessibleठ⃚toठ⃚newठ⃚firstૐ퀐397ठ⃚

instarठ⃚larvaeठ⃚afterठ⃚theठ⃚firstठ⃚larvaठ⃚molts.ठ⃚Whenठ⃚larvaeठ⃚ofठ⃚differentठ⃚agesठ⃚shareठ⃚aठ⃚largeठ⃚enoughठ⃚398ठ⃚

fruit,ठ⃚theyठ⃚seemठ⃚toठ⃚switchठ⃚toठ⃚aठ⃚scrambleठ⃚modeठ⃚ofठ⃚competitionठ⃚andठ⃚avoidठ⃚directठ⃚interferenceठ⃚399ठ⃚

withठ⃚eachठ⃚other.ठ⃚Contraryठ⃚toठ⃚whatठ⃚wasठ⃚suggestedठ⃚byठ⃚theठ⃚biologyठ⃚ofठ⃚R.ठ⃚rubiginosa,ठ⃚aठ⃚400ठ⃚

specializedठ⃚firstૐ퀐instarठ⃚killerठ⃚canठ⃚evolveठ⃚and/orठ⃚beठ⃚maintainedठ⃚evenठ⃚ifठ⃚whenठ⃚laterठ⃚instarsठ⃚canठ⃚401ठ⃚

experienceठ⃚competitionठ⃚withठ⃚conspecifics.ठ⃚ठ⃚402ठ⃚

Theठ⃚largeठ⃚timeठ⃚windowठ⃚ofठ⃚ovipositionठ⃚inठ⃚Anchylorhynchusठ⃚eriospathaeठ⃚alsoठ⃚seemsठ⃚toठ⃚beठ⃚403ठ⃚

relatedठ⃚toठ⃚theठ⃚greatठ⃚variationठ⃚inठ⃚bodyठ⃚sizeठ⃚inठ⃚thisठ⃚species.ठ⃚Youngठ⃚andठ⃚smallठ⃚flowersठ⃚resultठ⃚inठ⃚404ठ⃚

smallerठ⃚individuals,ठ⃚suggestingठ⃚thatठ⃚thereठ⃚areठ⃚costsठ⃚inठ⃚beingठ⃚theठ⃚firstठ⃚larvaठ⃚toठ⃚occupyठ⃚anठ⃚405ठ⃚

ovary.ठ⃚Onठ⃚theठ⃚otherठ⃚hand,ठ⃚theठ⃚firstठ⃚occupantsठ⃚likelyठ⃚encounterठ⃚andठ⃚feedठ⃚onठ⃚moreठ⃚larvae,ठ⃚406ठ⃚

possiblyठ⃚complementingठ⃚theirठ⃚diet.ठ⃚Furtherठ⃚studiesठ⃚onठ⃚thisठ⃚systemठ⃚couldठ⃚elucidateठ⃚theठ⃚tradeૐ퀐407ठ⃚

offsठ⃚involvedठ⃚andठ⃚theठ⃚roleठ⃚ofठ⃚cannibalismठ⃚inठ⃚nutrition.ठ⃚ठ⃚408ठ⃚
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Inठ⃚spiteठ⃚ofठ⃚allठ⃚particularitiesठ⃚inठ⃚theठ⃚lifeठ⃚historiesठ⃚ofठ⃚Anchylorhynchusठ⃚andठ⃚Revena,ठ⃚speciesठ⃚409ठ⃚

inठ⃚bothठ⃚generaठ⃚andठ⃚otherठ⃚closelyठ⃚relatedठ⃚weevilsठ⃚coૐ퀐inhabitठ⃚theठ⃚sameठ⃚plants.ठ⃚Forठ⃚example,ठ⃚410ठ⃚

threeठ⃚otherठ⃚speciesठ⃚ofठ⃚Anchylorhynchusठ⃚feedठ⃚onठ⃚femaleठ⃚flowersठ⃚ofठ⃚Syagrusठ⃚romanzoffianaठ⃚411ठ⃚

(Vaurie,ठ⃚1954),ठ⃚theठ⃚hostठ⃚ofठ⃚Revenaठ⃚rubiginosa,ठ⃚andठ⃚adultsठ⃚ofठ⃚bothठ⃚Anchylorhynchusठ⃚andठ⃚412ठ⃚

Revenaठ⃚emergeठ⃚fromठ⃚fruitsठ⃚ofठ⃚S.ठ⃚romanzoffianaठ⃚(daठ⃚Silvaठ⃚etठ⃚al.,ठ⃚2012).ठ⃚Therefore,ठ⃚itठ⃚isठ⃚possibleठ⃚413ठ⃚

thatठ⃚larvaeठ⃚ofठ⃚allठ⃚ofठ⃚theठ⃚speciesठ⃚encounterठ⃚eachठ⃚other.ठ⃚Inठ⃚fact,ठ⃚bruchidठ⃚beetlesठ⃚alsoठ⃚developठ⃚414ठ⃚

insideठ⃚fruitsठ⃚ofठ⃚Syagrusठ⃚andठ⃚otherठ⃚palmsठ⃚(Nilssonठ⃚&ठ⃚Johnson,ठ⃚1993),ठ⃚andठ⃚weठ⃚haveठ⃚observedठ⃚415ठ⃚

larvaeठ⃚ofठ⃚bruchidsठ⃚attackingठ⃚B.ठ⃚eriospathaठ⃚asठ⃚well.ठ⃚Theyठ⃚areठ⃚ableठ⃚toठ⃚ovipositठ⃚evenठ⃚laterठ⃚thanठ⃚416ठ⃚

Revena,ठ⃚andठ⃚larvaeठ⃚enterठ⃚theठ⃚hardठ⃚endocarpठ⃚throughठ⃚theठ⃚phloemठ⃚(Bondar,ठ⃚1937).ठ⃚Theठ⃚firstૐ퀐417ठ⃚

instarठ⃚larvaeठ⃚ofठ⃚Pachymerusठ⃚cardoठ⃚(Fahraeus,ठ⃚1839),ठ⃚aठ⃚speciesठ⃚thatठ⃚feedsठ⃚onठ⃚severalठ⃚palmठ⃚418ठ⃚

speciesठ⃚(includingठ⃚S.ठ⃚rommanzofianna),ठ⃚haveठ⃚mandiblesठ⃚thatठ⃚areठ⃚moreठ⃚pointedठ⃚thanठ⃚thoseठ⃚ofठ⃚419ठ⃚

laterठ⃚instarsठ⃚(Prevett,ठ⃚1968),ठ⃚butठ⃚itठ⃚isठ⃚notठ⃚knownठ⃚ifठ⃚theyठ⃚areठ⃚usedठ⃚toठ⃚killठ⃚otherठ⃚larvae.ठ⃚Itठ⃚isठ⃚420ठ⃚

possible,ठ⃚therefore,ठ⃚thatठ⃚theठ⃚morphologiesठ⃚ofठ⃚Anchylorhynchus,ठ⃚Revena,ठ⃚Pachymerusठ⃚andठ⃚421ठ⃚

otherठ⃚stillठ⃚unstudiedठ⃚beetlesठ⃚evolvedठ⃚inठ⃚aठ⃚complexठ⃚scenarioठ⃚ofठ⃚intraૐ퀐ठ⃚andठ⃚interૐ퀐specificठ⃚422ठ⃚

competition.ठ⃚423ठ⃚

Ifठ⃚cannibalismठ⃚andठ⃚contestठ⃚competitionठ⃚isठ⃚indeedठ⃚commonठ⃚amongठ⃚concealedठ⃚herbivores,ठ⃚424ठ⃚

itठ⃚isठ⃚possibleठ⃚thatठ⃚killerठ⃚phenotypesठ⃚atठ⃚someठ⃚larvalठ⃚stageठ⃚areठ⃚moreठ⃚commonठ⃚thanठ⃚currentlyठ⃚425ठ⃚

acknowledged.ठ⃚Inठ⃚orderठ⃚toठ⃚studyठ⃚that,ठ⃚weठ⃚needठ⃚toठ⃚properlyठ⃚documentठ⃚theठ⃚morphologyठ⃚andठ⃚426ठ⃚

behaviorठ⃚ofठ⃚aठ⃚greaterठ⃚diversityठ⃚ofठ⃚larvae,ठ⃚includingठ⃚theठ⃚oftenૐ퀐overlookedठ⃚firstठ⃚instars.ठ⃚Withठ⃚aठ⃚427ठ⃚

greaterठ⃚knowledgeठ⃚ofठ⃚theठ⃚frequencyठ⃚ofठ⃚killerठ⃚larvaeठ⃚amongठ⃚herbivores,ठ⃚weठ⃚wouldठ⃚beठ⃚betterठ⃚428ठ⃚

ableठ⃚toठ⃚understandठ⃚theठ⃚tradeૐ퀐offsठ⃚involvedठ⃚andठ⃚theठ⃚ecologicalठ⃚contextsठ⃚inठ⃚whichठ⃚theyठ⃚evolve.ठ⃚429ठ⃚
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 510ठ⃚

Figureठ⃚1ठ⃚Butiaठ⃚eriospatha,ठ⃚hostठ⃚plantठ⃚ofठ⃚Anchylorhynchusठ⃚eriospathae,ठ⃚inठ⃚theठ⃚mainठ⃚campusठ⃚ofठ⃚511ठ⃚

theठ⃚Universidadeठ⃚deठ⃚Sãoठ⃚Paulo.ठ⃚512ठ⃚

ठ⃚ ठ⃚513ठ⃚
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ठ⃚514ठ⃚
Figureठ⃚2ठ⃚Stagesठ⃚ofठ⃚fruitठ⃚developmentठ⃚inठ⃚Butiaठ⃚eriospatha.ठ⃚Aठ⃚Closedठ⃚femaleठ⃚flower,ठ⃚rightठ⃚afterठ⃚515ठ⃚

theठ⃚spatheठ⃚opensठ⃚andठ⃚flowersठ⃚areठ⃚exposed.ठ⃚Bठ⃚Openingठ⃚femaleठ⃚flowerठ⃚followingठ⃚maleठ⃚516ठ⃚

anthesis.ठ⃚Ovipositionठ⃚startsठ⃚atठ⃚thisठ⃚phase.ठ⃚Cठ⃚Youngठ⃚fruitठ⃚aठ⃚fewठ⃚daysठ⃚afterठ⃚pollination.ठ⃚Dठ⃚Olderठ⃚517ठ⃚

fruitठ⃚beforeठ⃚hardeningठ⃚ofठ⃚theठ⃚endocarp.ठ⃚Someठ⃚eggsठ⃚areठ⃚stillठ⃚laidठ⃚duringठ⃚thisठ⃚phase.ठ⃚Eठ⃚518ठ⃚

Maturingठ⃚fruitठ⃚withठ⃚hardठ⃚endocarp.ठ⃚Larvaeठ⃚ofठ⃚A.ठ⃚eriospathaeठ⃚cannotठ⃚penetrateठ⃚fruitsठ⃚thatठ⃚519ठ⃚

reachठ⃚thisठ⃚phase.ठ⃚Fठ⃚Ripeठ⃚fruit.ठ⃚520ठ⃚

ठ⃚ ठ⃚521ठ⃚
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ठ⃚522ठ⃚
Figureठ⃚3ठ⃚Anchylorhynchusठ⃚eriospathae,ठ⃚fourthૐ퀐instarठ⃚larva.ठ⃚Aठ⃚habitusठ⃚(lateralठ⃚view).ठ⃚Bठ⃚headठ⃚523ठ⃚

capsuleठ⃚(frontalठ⃚view).ठ⃚Cठ⃚headठ⃚capsuleठ⃚(posteriorठ⃚view).ठ⃚Abbreviationsठ⃚(s.ठ⃚=ठ⃚setaठ⃚orठ⃚setae):ठ⃚524ठ⃚

ant4antenna;ठ⃚cls4clypealठ⃚s.;ठ⃚des4dorsalठ⃚epicranialठ⃚s.;ठ⃚fs4frontalठ⃚s.;ठ⃚lrms4labralठ⃚s.;ठ⃚pes4525ठ⃚

posteriorठ⃚epicarnialठ⃚s.,ठ⃚ves4ventralठ⃚epicranialठ⃚s.ठ⃚526ठ⃚

ठ⃚ ठ⃚527ठ⃚
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ठ⃚528ठ⃚
Figureठ⃚4ठ⃚Anchylorhynchus eriospathae larvae (A–E, J–P fourth instar, F–G second instar, H–I 529ठ⃚

third instar). A clypeus and labrum. B antenna. C epipharynx. D maxillo-labial complex (dorsal 530ठ⃚
view). E maxillo-labial complex (ventral view). F mandible (2

th
 instar, dorsal view). G mandible 531ठ⃚

(2
th

 instar, ventral view). H mandible (3
rd

 instar, dorsal view). I mandible (3
rd

 instar, ventral 532ठ⃚

view). J mandible (4
th

 instar, dorsal view). K mandible (4
th

 instar, ventral view). L prothoracic 533ठ⃚

spiracle. M abdominal spiracle I. N abdominal spiracle VIII. O alimentary canal. Abbreviations 534ठ⃚
(s. = seta or setae): als—anterolateral s.; ams—anteromedian s.; anv—anterior ventriculus; cls—535ठ⃚

clypeal s.; gcc—gastric caeca; lrms—labral s.;ठ⃚Mgt—Malpighian tubules; phx—pharynx; pov—536ठ⃚

posterior ventriculus. 537ठ⃚
  538ठ⃚
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ठ⃚539ठ⃚
Figureठ⃚5ठ⃚Anchylorhynchus eriospathae, fourth instar larva. Thoracic segments: A dorsal, D 540ठ⃚

lateral, G ventral. Abdominal segment I: B dorsal, E lateral, H ventral. Abdominal segments 541ठ⃚
VIII-IX: C dorsal, F lateral, I ventral. Abbreviations (s. = seta or setae): dpls—dorsopleural s.; 542ठ⃚

lsts—laterosternal s.; msts—mesosternal s.; pdas—pedal s.; pds—postdorsal s.; prns—pronotal 543ठ⃚

s.; prs—pre dorsal s., ss—spiracular s.; vpls—ventropleural s.; pd—postdorsum; pr—predorsum; 544ठ⃚

Ab—abdominal segment; Th—thoracic segment. 545ठ⃚
  546ठ⃚
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ठ⃚547ठ⃚
Figure 6 Anchylorhynchus eriospathae, first-instar larva. A habitus of larva (dorsal view). B 548ठ⃚

habitus of larva (lateral view). 549ठ⃚

  550ठ⃚
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 551ठ⃚

Figureठ⃚7ठ⃚Anchylorhynchusठ⃚eriospathae,ठ⃚firstૐ퀐instarठ⃚larva.ठ⃚Aठ⃚headठ⃚capsuleठ⃚(frontalठ⃚view).ठ⃚Bठ⃚552ठ⃚

headठ⃚capsuleठ⃚(posteriorठ⃚view).ठ⃚Cठ⃚maxilloૐ퀐labialठ⃚complexठ⃚(dorsalठ⃚view).ठ⃚Dठ⃚maxilloૐ퀐labialठ⃚553ठ⃚

complexठ⃚(ventralठ⃚view).ठ⃚Eठ⃚antenna.ठ⃚Fठ⃚epipharynx.ठ⃚Gठ⃚mandibleठ⃚(dorsalठ⃚view).ठ⃚Hठ⃚mandibleठ⃚554ठ⃚

(ventralठ⃚view).ठ⃚Abbreviations(s.ठ⃚=ठ⃚setaठ⃚orठ⃚setae):ठ⃚ant4antenna;ठ⃚cls4clypealठ⃚s.;ठ⃚des4dorsalठ⃚555ठ⃚

epicranialठ⃚s.;ठ⃚fs4frontalठ⃚s.;ठ⃚lrms4labralठ⃚s.;ठ⃚msp4medianठ⃚spines;ठ⃚ves4ventralठ⃚epicranialठ⃚s.ठ⃚ठ⃚556ठ⃚

ठ⃚ ठ⃚557ठ⃚
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ठ⃚ 29ठ⃚

ठ⃚558ठ⃚
Figureठ⃚8ठ⃚Anchylorhynchus eriospathae, pupa. Habitus: A dorsal view, B ventral view, C lateral 559ठ⃚

view. Abdominal extremity, ventral view: D male, E female. Abbreviations (s. = seta or setae): 560ठ⃚
ds—discal s.; frs—femoral s.; ls—lateral s.; os—orbital s.; pls—posterolateral s.: rs—rostral s.; 561ठ⃚

sas—super apical s.; sos —superorbital s.; vs—vertical setae; Th—thoracic tergite; Ab—562ठ⃚

abdominal tergite.ठ⃚563ठ⃚
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ठ⃚ 30ठ⃚

ठ⃚564ठ⃚
Figureठ⃚9ठ⃚Lifeठ⃚historyठ⃚ofठ⃚Anchylorhynchusठ⃚eriospathae.ठ⃚Aठ⃚Recentlyठ⃚laidठ⃚eggठ⃚overठ⃚aठ⃚bractठ⃚565ठ⃚

(transversalठ⃚foldsठ⃚areठ⃚anठ⃚artifactठ⃚ofठ⃚manipulation).ठ⃚Bठ⃚Firstૐ퀐instarठ⃚larvaठ⃚drillingठ⃚theठ⃚baseठ⃚ofठ⃚aठ⃚566ठ⃚

fruit.ठ⃚Cठ⃚Firstૐ퀐instarठ⃚larvaठ⃚attackingठ⃚anotherठ⃚firstૐ퀐instarठ⃚larva.ठ⃚Dठ⃚Secondૐ퀐instarठ⃚larvaठ⃚attackingठ⃚567ठ⃚

aठ⃚firstૐ퀐instarठ⃚larva.ठ⃚Eठ⃚Fourthૐ퀐instarठ⃚larvaठ⃚afterठ⃚havingठ⃚consumedठ⃚almostठ⃚allठ⃚theठ⃚internalठ⃚partठ⃚568ठ⃚

ofठ⃚aठ⃚fruit.ठ⃚Fठ⃚Abortedठ⃚fruitsठ⃚andठ⃚flowersठ⃚trappedठ⃚byठ⃚oldठ⃚spathe.ठ⃚Gठ⃚Persistentठ⃚leafठ⃚basesठ⃚569ठ⃚

trappingठ⃚abortedठ⃚flowersठ⃚andठ⃚fruits.ठ⃚Hठ⃚Adultsठ⃚ofठ⃚A.ठ⃚eriospathaeठ⃚hidingठ⃚atठ⃚theठ⃚baseठ⃚ofठ⃚anठ⃚570ठ⃚

inflorescence.ठ⃚ठ⃚571ठ⃚

ठ⃚ ठ⃚572ठ⃚
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ठ⃚ 31ठ⃚

ठ⃚573ठ⃚
Figureठ⃚10ठ⃚Growthठ⃚ofठ⃚immaturesठ⃚ofठ⃚A.ठ⃚eriospathaeठ⃚insideठ⃚fruitsठ⃚ofठ⃚B.ठ⃚eriospatha.ठ⃚Aठ⃚externalठ⃚574ठ⃚

viewठ⃚ofठ⃚aठ⃚recentlyठ⃚fertilizedठ⃚fruit.ठ⃚Bठ⃚internalठ⃚viewठ⃚ofठ⃚aठ⃚nonૐ퀐infestedठ⃚fruit.ठ⃚Cठ⃚secondૐ퀐instarठ⃚575ठ⃚

larva.ठ⃚Dठ⃚thirdૐ퀐instarठ⃚larva.ठ⃚Eठ⃚fourthૐ퀐instarठ⃚larva.ठ⃚Fठ⃚pupa.ठ⃚576ठ⃚

ठ⃚ ठ⃚577ठ⃚
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ठ⃚ 32ठ⃚

ठ⃚578ठ⃚
Figureठ⃚11ठ⃚Relationshipठ⃚betweenठ⃚fruitठ⃚widthठ⃚andठ⃚sizeठ⃚ofठ⃚emergedठ⃚adult.ठ⃚Sizeठ⃚ofठ⃚adultsठ⃚isठ⃚theठ⃚579ठ⃚

geometricठ⃚meanठ⃚betweenठ⃚pronotumठ⃚lengthठ⃚andठ⃚pronotumठ⃚width.ठ⃚Lineठ⃚indicatesठ⃚theठ⃚linearठ⃚580ठ⃚

regression.ठ⃚Aठ⃚smallठ⃚randomठ⃚jitterठ⃚(Normalठ⃚withठ⃚meanठ⃚0ठ⃚andठ⃚standardठ⃚deviationठ⃚0.007)ठ⃚wasठ⃚581ठ⃚

addedठ⃚toठ⃚eachठ⃚pointठ⃚toठ⃚enhanceठ⃚visualizationठ⃚ofठ⃚overlappingठ⃚records.ठ⃚582ठ⃚

ठ⃚ ठ⃚583ठ⃚
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ठ⃚ 33ठ⃚

ठ⃚584ठ⃚
Figureठ⃚12ठ⃚Colorठ⃚morphsठ⃚ofठ⃚adultsठ⃚ofठ⃚Anchylorhynchusठ⃚eriospathaeठ⃚foundठ⃚inठ⃚Cidadeठ⃚585ठ⃚

Universitária.ठ⃚Asठ⃚definedठ⃚byठ⃚Bondarठ⃚(1943),ठ⃚Anchylorhynchusठ⃚hatschbachiठ⃚(juniorठ⃚synonym)ठ⃚586ठ⃚

hasठ⃚eitherठ⃚theठ⃚patternठ⃚shownठ⃚inठ⃚Aठ⃚orठ⃚uniformlyठ⃚yellowठ⃚dorsalठ⃚surfaceठ⃚ofठ⃚theठ⃚elytra,ठ⃚andठ⃚587ठ⃚

Anchylorhynchusठ⃚eriospathaeठ⃚hasठ⃚theठ⃚patternठ⃚shownठ⃚inठ⃚Bठ⃚orठ⃚additionalठ⃚yellowठ⃚stripesठ⃚onठ⃚588ठ⃚

intervalsठ⃚3ठ⃚andठ⃚5.ठ⃚Cठ⃚colorठ⃚patternठ⃚notठ⃚describedठ⃚inठ⃚theठ⃚literature,ठ⃚intermediateठ⃚betweenठ⃚A.ठ⃚589ठ⃚

hatschbachiठ⃚andठ⃚A.ठ⃚eriospathae.ठ⃚590ठ⃚

ठ⃚591ठ⃚
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