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RECAPITULATIONS lN HOLOМETABOLAN HORPHOG~NESIS. 
,~ .L.Tichom1rova, А.Р.Rзапi tayn', Paleontological 
Inatitute, Acad. Sci. USSR. 117868 !.Joacow, USSR. 

Study о! the latc embryona1 and poatembryonal 
insect deve10pment revea1ed а gепеrз1 ~orphoge­
netlc раthwзу a1m11ar in а11 examined inaacta 
(varloua beet1ea, Uuaca, Do1ichoveapu1a, Achcta ~ 
Тhla Ьавlс al~la»1ty ia obacurei,the partlcular 
morphogenetlc stagea Ьеlпе exposed lп active 
ontogenetlc рЬааев (1агуа, nymph. imaeo) о! аоте 
insects and concea1ed in reatlng рЬnае в ( egg , 
prepupa, рира) о! others. РоЬ inatance, 1ate 
embryogeneala о! ~Hpьa (Silphidae) апд !i1eocha ­
ra (Staphy1inldae recapltulatea з bruchid-l!ke 
Iirvs, ап ernbryo of Phi10nthus (Sta?hyllnidae) 
recapl tu1ates both Ъruсhid-Пkе and ~ilРht-( .\1е­
ocharв-)11ke 1ervee, and embryona1 Р eros icnuв 
~idae)passes throur,h thc stafes corrcspon­
ding to 1arvae о! васЬ Bruchidae, В11рьа апд 
Phl1onthua. Late prepupa 8пд ear1y pupa of Doli­
choveSrm;a (Vespldae) correspond mоrрhо10g1ёё!!у 
.0 an glDe1 saw-fly because о! aeasi1 e аЬсо­
~en wlth exposed apica1 segments апа genltalia, 
,wo-spured fore tlbiB, fore winga with velnB ВС 
and 2Л, head wltЬ truc осс.lрltа1 auture (persia­
ted ев aubocu1er groovee in iшаGiпаl Ьеа д) and 
шапу other ancestra1 festures. 

PAN8IOGEOGRAPНIC IМPLICATIONS FQR А PRE-CRETACEOUS ORIGIN 
OF LEPlDOPTERA-ANGIОSРЕRМ HOST-PLANT RELATIONSHIPS, .1 
R. GREНAN. 47 Dover Road. Wainuiomata, New Zealand .. 

The 8volution of modern Lepidoptera-angiosperm host­
plant relllltionships in space/t!me 18 examined from а pan­
b!ogeographic perspective. Lepidopteran and ang iosperm 
dlstributions conform to standard global Ьiоgеояrарhiс 

patterns where t.be world's оееап basins represent the 
ga jor natural biogeographic regions. The c:orrelation 
o f tec:tonic: history with Lepidopteran and ang iosperm evol­
u tion suggests that many о! the modem insect and plant 
l ineages (family and genus) were already differentiated 
Ьу the beginning о! the Cretac:eous. The co-evolutionary 
iJJJp.lications of Lepidoptera-angiosperm biogeography are 
discussed in relation to f08s11 records. 

l1 !Е REGULAТION OF HORМONE SУNТНЕSIS IN INSECTS AND 
CRUSTACEA, Hans Laufe r . The Department of Molecular and 
Cell Bio l ogy, Тhe Uni versi ty of Connecticut, Storrs, 
Co nnecticut 06268. USA , 

The corpus allatum (СД) of insects produces juvenile 
hO ГIDon e (JH) whi ch regulate s reproductive functions i n 
adu1ts, The production of JH is солtгоllеd Ьу allato­
t ropins and a1latostatins, neuropeptides from th e brain­
corpus cardiacum complex. We investigated the po!'s1ble 
ex ist ence of JHs in c ru s tacea and have found that crustacea 
possess methyl fаглеsоаtе ( МFj. ал uлерохidаtеd JI01l iл 
their blood. The талdiЬulаг organs (MOs). structures 
homologous to insect CAs, synthesize MF in vitro (Laufer et 
"1,. 1987. Science 235:202), The greatest synthesis of MF 
Ьу adul t female MOs from the spider crab Libinia emarg inata 
coincided with active vitellogenesis, suggesting that MF 

у act in crustacea a s Jii acts in insect reproduction, 
MF synthesis and reproduction in crustacea арреаг to Ье 

controlled Ьу the eyestalks. Removal of eyestalks епhал сеs 
reproduction and doubles MF production Ьу the MO s. 
Eyestalk extracts inhibit MF synthesis in vitro as does the 
syn thetic peptide. pigment di spers ing hOГIDone (РDН ) а t 
10- 7м. Red pigment сопселtгаtiпg hormone (RPCH). an 
octapeptide . at 10 - 6м doubles MF synthesis Ьу the МО. 
Since anal ogs to these crus tacea hormones exist in i nsec ts, 
"it тау Ье pos sible that thes e peptides ог molecules simil ar 
'in s tructure play а role in regulatin,g СА acti vity. 

ЕVОLUТЮN OF cOМPOSmON & FUNСТЮN OF INSECТ SERUM 
SТОRЛОЕ PROТEINS . J,O. Kunkel. Zoology Departmenl. Univ of 
Massachuselts. Amhersl, МА 01003. USA. 

The hexarneric serum proleins take оп severaJ roJes in arthropods. AJthoug.h 
storage тау ье опе of their most imрогtзлt roles, we must explore Ihe 
possiЫlity that evolution has used {ьеm in other ways. PrincipaJ components 
anaJysis and tree buildtng with aтino acid composidons (ог 36 insect алd 12 
other arthropod hexamerins aJJow us {о distriminare membership in se,veral 
distinct clusters 01 hexarnerins: опе о, two Ary1phorin (Др) cluslers. а Female 
Specific Storage Protein (FSP) and Нетосуanin (НЬСу). ТWo distinct Ар like 
proteins еюst in both Dipterans and Diсtyорlегал5 with different developmenta.l 
ранеrпs; they аге presumed 10 hзуе distinct functions, The major correlalion 
that has Ьееп observed is with molung in the hemimetabola and metamorphosjs 
in the holometabola. Yet hexamerins ме knоwn wh.ich persist into the adult 
stage iл the hemimetabola, Ап insectan НЬСу has Ьееп recognized in а 

lерi::iор(егал . 15 th.i s а rel ict of the evoIutionary relationship to crustacean 
НbCy~ l11C binding of insecticide.s observed in lepidopleran Ар тау ье ал 
indа00п of а тоге general role of Ар as а cгrrier of compounds in the bIood 
PartiaIWtY during (Ье mOlting and metarnorruc phases о! insecl devel opmenl. 
F<x imance • potentiaJ gJycine сате' fuлсtiоп [о' АР may ье associated with 
CII: PrOdIXUOn in Lepidoptera. Lack о! FSP in $Ome lepidoptera тау lorce 
OdIa la8ICnnS 10 ше up the FSP fuпсtiол, 

~ iD p8't '" Ibe US NSF and USDA. 

LIPOPROТEINS AS СНдRAСТEЯS Fa'I МЕ Sl1..OY ~NmfD'OO PHYl.OGENY 
Norbert Н. Haunerl and and William S. Bo...·en. [)(partmелt of 
Entomology, The UлivеrsilУ of Ariz.ona, TIIt;$OO. AZ85721 . USA 

Lipid transpon Ьу lipoprole ins is an essentW Ьщ comрleJ< щ,1c iл ы! 
living organisms . Since lipoproteins РГОУlде fuD~UOf\aJ Пlшег Ihan 
morphologicaJ infonnation, they ,ееm parucularJy swted 10 evolutionary 
and poylogenetic studies. AII insecl lipophorins арреат (о s~ tbe saше 
properties, our тесеп! investigations have focused оп the lipoprot~ins of а 
wide variety of arthropods, We fmd that Millipe<Jes (Orr lwporu.s оntllllLf) 
and centipedes (Scolopeпdra heros). which зrе classified with insectS in 
the sзте anhropod sUbphylum. also possess lipophorins very slmilar [о 
those of insects. [п contrast. а different lipopГOlein is found in both 
terrestria] and aquatic memЬers of the anhropod subphylurn Сruш.сеа_ 
SшрrisiпgJу. arachnids. which зrе considered to оссиру а phyletic slatus 
dislJШt from both insects and cтuslaceans. use lipoproleins very similar to 
·insect Jipophorins. Species investigated include ,еуеrз! members of the 
oroer Aranеае (tarantula, Eurype/ma californicum. сгаЬ spider, Olios 
[ascicularlls. black widow, LarrolUcrus hesperus ), Solpugidae (wind 
scorpion, Eremobarfs ,р .). and Scorpiones (Hadrurus ari zonensis) . 
lnterestingly. we discovered that memЬers of the arachnid order Асзri 
(mites. Dinorhrombiuт раndorае) possess а lipoprolein. which appears 
similar 10 the CТUStaceШI particJe. While these dam are not in fuJl agreement 
with сшrеп! phylogenetic theories. оит findings should encourage study of 
other functionaJ biochemical characters appropriate (о the investigation of 
phylogenetic relationships, perhaps including proteins linked 10 
developmentaJ processes. 

ADAPТA110NS OF РОSТ-ЕМВRYОNJС SТAGES IN ТНЕ EVOLUnON 
OF МAYFLIES, ESPECIALLY REGARDING ТНЕ SUBIMAGO . 
W,P. McCaJferty and G.F. Edшиntls Jr. (USA). 
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