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CHAPTER 1 

In t roduc t i on 

In the i n t r o d u c t i o n to t h e i r t r e a t i s e on the b i o t i c a s s o c i a t i o n s o f 

cockroaches , c i t i n g some 1700 r e f e r e n c e s , Roth and W i l l i s (1960) 

concluded t h a t , "our d e t a i l e d knowledge o f cockroaches i s based on 

s tud i es o f few d o m i c i l i a r y pes ts t h a t man at tempts to e r a d i c a t e . 

Comparable s t u d i e s o f the b ionomics o f the l e s s we l l known s p e c i e s 

should add much va luab l e in format ion to our knowledge o f t h i s anc i en t 

g r oup . " In the years s ince the t r e a t i s e , and to a l a r g e e x t en t because 

o f R o t h f s continued r e s e a r c h , the cockroach has become a "wh i t e r a t " o f 

i n v e r t e b r a t e b i o l o g i c a l r e s e a r c h . Y e t , the gloomy p i c t u r e presented 

above has changed l i t t l e . Of the 109 s t u d i e s l i s t e d in the 1980 

B i o l o g i c a l Abs t rac t s under the heading " c o c k r o a c h " , 55% deal wi th 

p h y s i o l o g i c a l a spec t s and/or c o n t r o l o f Pe r ip l ane ta americana or 

B l a t t e l l a germánica . The o the r 49 r e p o r t s examine one or s e ve ra l s p e c i e s 

maintained in l a b o r a t o r y c u l t u r e s . Of t h e s e , 65% address deve l opmenta l , 

g e n e t i c , c e l l u l a r , or molecu lar q u e s t i o n s . Me thodo l o g i c a l , 

p s y c h o l o g i c a l , and papers d ea l i ng p r i m a r i l y with o ther animal groups 

comprise the bulk o f the remaining 17 papers . With few e x c e p t i o n s , t h e 

behav i o ra l and e c o l o g i c a l s tud i e s a r e conce ived and implemented in the 

l a b o r a t o r y . These s t a t i s t i c s are r e p r e s e n t a t i v e o f o ther r ecent years 

as w e l l . Our t o t a l e c o l o g i c a l in format ion on s e v e ra l spec i es which a r e 

wel l s tudied in l a b o r a t o r i e s i s provided by the l a b e l s accompanying 

museum spec imens . For i n s t a n c e , both Gromphadorhina por tentosa and 
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Nauphoeta c iné rea have been studied e x t e n s i v e l y with regard to the i r 

soc ia l b ehav i o r , neurophys io logy , and endocr inology ( see Bel l and 

Ad iyod i , 1981) . Y e t , our understanding o f t h e i r natural hab i ta t s and 

e c o l o g i c a l a ssoc i a t i ons i s l im i t ed to vague geographic d i s t r i b u t i o n 

da ta . 

A. C l a s s i f i c a t i o n o f B l a t t a r i a 

Cockroaches are placed in f i v e f am i l i e s comprising two major 

p h y l e t i c l i n e a g e s separated on the bas i s o f reproduct i ve s t r a t e g i e s and 

morphology ( M c K i t t r i c k f 1964) . 

Members o f the p r i m i t i v e Cryptocercidae are oviparous and they are 

p h y s i o l o g i c a l l y and e c o l o g i c a l l y s imi lar to t e r m i t e s . The B la t t idae are 

a l so o v i pa r ous , producing egg cases f r e quen t l y ; embryogenesis proceeds 

in the d iscarded ootheca. B l a t t e l l i d a e i s the l a r g e s t family with 

members ranging from the b l a t t i d reproduct i ve mode to a s t r a t e gy 

con f e r r ing g r ea t e r p ro t ec t i on on the deve loping embryos; the female may 

r o t a t e and then ca r r y an ootheca e x t e r n a l l y (at tached at the g e n i t a l 

pouch) u n t i l the young hatch. Females in the family Polyphagidae a l so 

ca r ry the ootheca e x t e r n a l l y a f t e r r o t a t ing i t in a manner s imi lar to 

some o f the b l a t e l l i d s . The most advanced forms occur in the l a r g e l y 

t r o p i c a l Blaber idae . In a l l o f the Blaberidae the egg case i s ro ta ted 

and r e t r a c t e d i n t e r n a l l y in to the uterus where embryogenesis o c curs . 

Pseudo-v iv iparous Dip loptera punctata represents the most h i gh l y evo lved 

s t r a t e g y wi th in the B laber idae . The imp l i ca t i ons o f these reproduct i ve 

s t r a t e g i e s w i l l be discussed in r e l a t i o n to s p a t i a l d i s t r i b u t i o n s , 

communication and soc ia l behavior o f cockroaches. 
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B. Habi ta t p r e f e r e n c e s and m i c rohab i t a t s e l e c t i o n 

Few s t u d i e s deal with cockroach hab i ta t p re f e r ences under natuara l 

c o n d i t i o n s , a l though l a b o r a t o r y i n v e s t i g a t i o n s document p r e f e r ences f o r 

temperature (Gunn, 193^, 1935; Gunn and Cosway, 1938; Edney e t a l M 

1978; A p p e l , 1982 ) , humid i ty (Gunn, 1935; Gunn and Cosway, 1938; Edney 

e t a l . , 1978; Appel , 1982) , l i g h t c o n d i t i o n s (Goustard, 1958; Crawford 

and Cloudsley-Thorapson, 1971)» t ypes o f s h e l t e r s (Ber tho ld and W i l s on , 

1967; Mizuno and T s u j i , 1974 ) , and subs t ra t e ( Takag i , - 1979; Crawford and 

Cloudls ley-Thompson, 1971) . 

Gautier (1974a ,b) studied the s p a t i a l d i s t r i b u t i o n o f burrowing 

b laber id nymphs in c a v e s . The number o f nymphs found in each 50 cm 

square sample c o r r e l a t e d p o s i t i v e l y wi th both the depth and quant i t y o f 

o rgan ic mat ter in the subs t ra t e s t e s t e d . Nymphs concentra te in zones in 

the substratum where ba t guano, f r u i t , and t w i g s dropped by b a t s 

accumulated. Nymphs are absent from zones o f dry s o i l , s t o n e s , or 

pebb l es . There fo re the p o s i t i o n s o f ba ts in the c a v e , which determine 

the placement o f guano, a re r e l a t e d to the h o r i z o n t a l d i s t r i b u t i o n o f 

nymphs. 

Cockroaches employ b ehav i o r a l s t r a t e g i e s to cope with adverse d e s e r t 

c l i m a t e s . Aren i vaga and Polyphaga (Po lyphag idae ) avoid the heat and l ow 

humidity o f the d e s e r t by a s s o c i a t i o n s wi th burrowing t u r t l e s and 

rodents during the day (Roth and W i l l i s , 1960) . The r e l a t i v e humidi ty 

ins ide kangaroo r a t burrows , f o r example, i s s e v e ra l f o ld higher than 

that recorded on the d e s e r t sur face (Schmidt -Ne i l sen, 1949, in Roth and 

W i l l i s , 1960 ) . Des iccated A. i n v e s t i g a t a can absorb water vapor from 
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the surrounding a i r at r e l a t i v e humid i t i es o f 82? or above (Edney, 

1966) . R e l a t i v e humid i t i es o f 82% and above are a v a i l a b l e only 45 cm 

below the sand surface (Edney e t a l . f 1974). Hence these microhab i ta ts 

may prov ide cockroaches with a p r ed i c t ab l e source o f water . 

The patchy d iurna l d i s t r i b u t i o n o f cockroaches near dese r t p lan ts 

a l so can be explained by water r e l a t i o n s (Hawke and Far l ey , 1973; Edney 

e t a l . f 1974 ) . Micorrhizae that coat adven t i t i ous r o o t s o f d e s e r t 

shrubs ( H a r l e y , 1959) and conta in 35-38% moisture are found in gut 

smears o f Arenivaga sp . These fungi are probably u t i l i z e d as sources o f 

water as we l l as n u t r i e n t s . Arenivaga sp . i s never seen on branches or 

l e a ves o f p l an t s above the d e s e r t f l o o r , and surface a c t i v i t y ceases i f 

the temperature reaches 40° C (Hawke and Far l ey , 1973). By c o n t r a s t , 

adu l t males o f ^ i n v e s t i g a t a emerge above the sur face , perch on 

bushes, and f l y to l i g h t s (Edney e t a l . , 1974). 

Studies tha t d e l i n e a t e microhabi ta t pre ferences in f o r e s t 

communities are l im i t ed to spec i es d e s c r i p t i o n s with q u a l i t a t i v e 

in format ion on d i s t r i b u t i o n , l i f e h i s t o r i e s , and general hab i ta t s ( e . g . , 

B l a t c h l e y , 1920) , and c l a s s i f i c a t i o n o f h a b i t a t s based on s o i l t y p e s , 

d r a i n a g e , s l o p e , and f l o r a l composi t ions ( e . g . , Can t r a i l , 1943; F r i au f , 

1953) . Lawson's ( 1967) work i s a summary o f trapping data , but no 

in format ion i s provided on the methods employed, types o f t raps used, or 

the schedule o f t r app ing . Gor ton ' s ( 1980) study o f six wood cockroaches 

( B l a t t e l l i d a e ) in Kansas examined v e r t i c a l and hor i zon ta l d i s t r i b u t i o n s , 

r e l a t i v e abundance, and seasonal v a r i a t i o n s in grassland and f o r e s t 

h a b i t a t s . 

The need for i n t ens i v e work on temperate cockroaches i s bes t 
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i l l u s t r a t e d by the con t ras t ing r e s u l t s o f these and other papers . For 

i n s t ance , Lawson s t a t e d , on the b a s i s o f a few cap tures , tha t 

11 Pa rcob la t ta b o l l i a n a was s t r i c t l y a grassland cockroach spec i es in 

Kansas, and JP̂  l a t a was f r e q u e n t l y in open woodlands." Gorton, on the 

bas i s o f two " n o n f o r e s t " and 12 " f o r e s t " s i g h t i n g s c o n s i d e r s , the former 

a f o r e s t s p e c i e s ; on the b a s i s o f 110 captures he found _P. l a t a most 

commonly in p r a i r i e and d is turbed g rass l ands . Both s tud ies agree tha t 

P. uh ler iana and JP^ v i r g i n i c a are f o r e s t s p e c i e s , but Fr iauf (1953) 

found the l a t t e r o n l y in scrub h a b i t a t s . Unfor tunate ly , d i f f e r e n c e s 

between the f i e l d s i t e s and methods preclude a d i r e c t comparison o f 

these s t u d i e s . 

Four spec i es o f Ectobius ( B l a t t e l l i d a e ) were observed by Morvan 

(1972) in Br i t t any in the f o l l ow ing b io to p e s : JÊ  lapponicus on 

mesophilous heathlands under pine t r e e s , l i v i d u s along borders 

between f o r e s t and mesophilous heath lands , dry heath lands , and edges o f 

peat b o g s , JL_ panzer i on meso- and xerophi lous heathlands and E. 

s y l v e s t r i s on mesophilous hea th lands , peat b o g s , and f o r e s t b o r d e r s . 

Other data from Europe i n d i c a t e l o c a l i z a t i o n s o f _E^ lapponicus and E. 

panzer i in deciduous f o r e s t . S t r i c t r e l a t i o n s h i p s between a g i v en 

hab i t a t and any one o f these spec i e s are not e v i d e n t . 

Other r e p o r t s o f m ic rohab i ta t s e l e c t i o n inc lude i n v e s t i g a t i o n s o f 

s p e c i a l i z e d n i ches . Roth and W i l l i s (1960) reviewed a s soc i a t i ons o f 

cockroaches with t e r m i t e s , a n t s , b e e s , wasps, and b i r d s . Although no 

s tud ies attempt t o d e l i n e a t e p re f e r ences o f commensal cockroaches, much 

informat ion i s a v a i l a b l e about the b i o t i c and phys ica l c h a r a c t e r i s t i c s 

o f these m i c r o h a b i t a t s . Many cockroach commensals are r e s t r i c t e d to 
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the i r myrmecophilous or terraicophi lous h a b i t a t s , although other 

occas ional or acc iden ta l a s soc i a t i ons were repor ted (Roth and W i l l i s , 

1960) . Commensal a s soc i a t i ons are no doubt the r e s u l t o f e c o l o g i c a l 

convergence o f unrelated spec i e s on s imi la r mic rohab i ta ts (Chopard, 

1924) . 

Rott ing l o g s and loose boards o f f e r a microhab i ta t for many t r o p i c a l 

and temperate s p e c i e s . Best studied i s Cryptocercus punctulatus 

(Cryptocerc idae ) in the Appalachian mountains and in Oregon and northern 

Ca l i f o rn ia in the U.S. (C leve land e t a l . , 1934; See l inger and 

S e e l i n g e r , unpubl ished ) . Family groups o f a male , female , and nymphs 

excavate in f a l l e n r o t t i n g l o g s which are used as food . Other 

congeneres occur in s imi la r hab i t a t s in the Far East (Boby leva , 1975) * 

Extensive work o f Cleveland e t a l . (1934) on t h i s cockroach and i t s 

symbiot ic protozoans examines, among other t o p i c s , the geographica l and 

microhabi tat d i s t r i b u t i o n o f punctulatus . Forested l o c a l i t i e s with 

dense l e a f - l i t t e r prov ide a su i t ab l e coo l environment for C. 

punctulatus, but " the main f ac to r ( c o n t r o l l i n g the d i s t r i b u t i o n o f t h i s 

i n s e c t ) i s probably the e f f e c t o f temperature on i t s c e l l u l o s e - d i g e s t i n g 

protozoa without which i t cannot e x i s t " (Cleveland e t a l . , 1934) . 

Many spec ies have been c o l l e c t e d under loose bark o f l i v e or f a l l e n 

l o g s , including North American spec i es o f Parcoblat ta ( s ee Roth and 

W i l l i s , 1960). Schal and See l inge r (unpublished) noted that Capucina 

pa tu l a j u v e n i l e s in Costa Rica were r e s t r i c t e d to these h a b i t a t s , 

whereas adul ts were o c c a s i o n a l l y seen on nearby f o l i a g e . Being 

c r y p t i c a l l y co lored and d o r s o - v e n t r a l l y depressed, patula i s we l l 

adapted for burrowing in c r e v i c e s . 
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C. O b j e c t i v e s o f p r esen t r e s ea r ch 

My o v e r a l l g o a l was t o ga in i n s i g h t in to the d i s t r i b u t i o n a l e c o l o g y 

o f some t r o p i c a l cockroaches and to r e l a t e e c o l o g i c a l pa t t e rns t o 

i n t e r s p e c i f i c , i n t r a s p e c i f i c f and t r oph i c r e l a t i o n s among cock roaches . 

Most cockroaches are t r o p i c a l . S tud ies o f temperate s p e c i e s concern 

e c o l o g i c a l l y marg ina l ( u s u a l l y d o m i c i l i a r y ) s p e c i e s . T h e r e f o r e , t h i s 

study o f some t r o p i c a l s p e c i e s i s a s t a r t f o r i n v e s t i g a t i o n s o f 

cockroaches in the h a b i t a t s where they a re most abundant and d i v e r s e . 

Chapter 2 i s a taxonomic t r ea tment o f t h r e e o f the common s p e c i e s a t 

the La Se lva f i e l d s i t e , and a r e l a t e d spe c i e s from San V i t o , Costa 

R ica . I t was e s s e n t i a l t ha t these s p e c i e s be named and t h e i r 

p h y l o g e n e t i c r e l a t i o n s h i p s understood in order to record and understand 

the b i o l o g i c a l i n f o rma t i on concern ing them. 

Chapter 3 r e p o r t s the framework o f the r e s e a r c h . In i t I d e s c r i b e 

the cockroach community and presen t data r e l a t i n g to perch he i gh t and 

va r i ous n iche m e t r i c s . D i f f e r e n c e s in r e source u t i l i z a t i o n between the 

major p h y l e t i c l i n e s are d iscussed . 

In Chapter 4 I address the problem o f d i f f e r e n t i a l h a b i t a t 

u t i l i z a t i o n by the sexes and examine i t s r o l e in m a t e - f i n d i n g . 

Chapter 5 i s a study o f sexual s e l e c t i o n in one s p e c i e s . I t r e l a t e s 

male c o n t r i b u t i o n o f u r a t e s t o females t o n i t r o g e n d e f i c i e n t 

env i ronment . This study was p a r t o f a l a r g e r e f f o r t to r e l a t e s e x u a l l y 

d i v e r g e n t h a b i t a t s to t r o p h i c d i f f e r e n c e s between males and f e m a l e s . 
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CHAPTER 2 

New Species o f Epilamprine Cockroaches from Costa Rica and Panama 

( B l a t t a r i a : B laber idae ) 

Four new spec i es o f Epilampra are descr ibed , Ej_ i n v o luc r i s and E. 

b e l l i from Costa Rica, and E^ u n i s t i l a t a and ro th i from Costa Rica 

and Panama. The f i r s t t h r e e , along with E^ ca r inu la ta (Saussure ) , are 

designated as the Car inula ta Group of Epilampra * 
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INTRODUCTION 

Several undescribed spec i es o f cockroaches were encountered in Costa 

Rica and Panama in recent y e a r s . In t h i s chapter four new spec ies are 

desc r ibed , and some b i o l o g i c a l notes g iven in order to f a c i l i t a t e future 

s tud i e s . I f o l l o w Roth 's O 9 6 9 » 1970a,b, 1973) methods o f d i s s e c t i on 

and preparat ion o f the g e n i t a l i a and h is system ( as der ived from 

McKi t t r i ck , 1964) for naming the p a r t s . Roth (1970b) in h is study o f 

the genus Epilampra Burmeister, 1838» discussed the c lose a f f i n i t i e s o f 

Audreia She l fo rd , 1910, to Epilampra and the ambigu i t i es encountered by 

other s p e c i a l i s t s (Hebard f 1920; Rehn and Hebard, 1927) r esu l t ing from 

She l f o rd ' s cha rac t e r i z a t i on of Audreia. Consequently, Roth t rans fe r red 

a l l the Audreia spec ies which he examined, except the t ype - spec i e s , A. 

car inu la ta (Saussure ) , 1895» into e i the r Subgroup A o f his Burmeister i 

Group or h i s monotypic Heusseriana Group o f Epilampra or to the genus 

Poeci lod err h i s S t a l , 1874. Roth based h i s conclusions c h i e f l y on the 

morphology o f the male g e n i t a l i a , not ing that the primary character used 

by She l f o rd , the reduced subquadrate tegmina in both sexes , i s not 

shared by a l l Audreia. For example, e xp l o r a t r i x Gurney has l a t e r a l 

lobate tegmina, wh i l e A^ bromeliadarum Caudell and A._ c i c a t r i c o s a 

(Rehn) are apterous . Three o f the spec ies described here share 

characters o f the male g e n i t a l i a and l ack o f a l e f t s t y l e with A. 

ca r inu la ta , y e t the nymphal co l o r pa t t e rns , where known, are t yp i ca l o f 

Epilampra. I consider these four spec i es to comprise a new spec ies group 

within the genus Epilampra. 

The ho lotypes and a l l o t y p e s o f a l l four spec ies described here are 
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deposited in the Ohio State Un ivers i t y Entomology Museum. Paratypes are 

divided about equa l l y between the Snow Entomological Museum, Univers i ty 

of Kansas, and the F.W. Fisk c o l l e c t i o n . 

Car inula ta Group 

Adults usual ly shining reddish brown; tegmina usual ly shor t , 

subquadrate in both sexes (but may be f u l l l e n g t h ) ; sub-genita l p la t e o f 

male asymmetric, s i n g l e r i g h t s t y l e ; hooked phal lomere, R2, s t ou t , 

without subapical i n c i s i o n , sheath proximal to base of R2 without row o f 

slender setae noted for most Epilampra; s c l e r o t i z a t i o n o f l e f t 

phallomere, L2d, d iagnos t i c for the group and spec ies within i t ; nymph 

tan or g ray , numerous dark punctations as t yp i ca l for Epilampra, 

Appearance of R2 in t h i s group very s imilar to R2 in Poec i l oder rh is ( as 

defined by Roth, 1970a), but no Carinulata Group spec ies shows abdominal 

t e rga l glands as noted for male Poeci lod e r r h i s . 

KEY TO SPECIES OF THE CARINULATA GROUP 

1. Adult f u l l y winged in both sexes u n i s t i l a t a , new spec ies 

Adult with t iny wing rudiments and short subquadrate tegmina in both 

sexes 2 

2. Sna l l e r , l ength o f male under 14 mm, o f female under 18 mm 

carinulata (Saussure) 

Larger , length o f male 16-23 mm, o f female 22-28 mm 3 

3. Male with f la t tened s c l e r o t i z a t i o n o f l e f t phallomere, L2d, L-shaped 

and b lunt- t ipped ( F i g . 2 -1A ) ; female with l a t e r o - p o s t e r i o r angles 

o f abdominal tergun 7 acute ; supra-anal p la te with very shal low 

(0.15 mm deep) median notch i n v o l u c r i s , new spec ies 
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Epilamra i n v o l u c r i s Fisk and Schal , NEW SPECIES 

F i g s . 2-1A, 2-1B, 2-1C 

Male h o l o t y p e . Measurements in Table 2 - 1 . Head broad and f l a t , 

i n t e r o c u l a r d i s t a n c e nea r l y h a l f width o f head, d i s tance between white 

o c e l l a r spots one th i rd width o f head; m a x i l l a r y palpus p a l e , d i s t a l 

( f i f t h ) segment covered with gray m i c r o t r i c h i a e g i v i ng i t a v e l v e t y 

appearance; segment 5 l onge r than 4, s l i g h t l y shorter than 3; mouthparts 

l i g h t e r co lo red than reddish brown o f head and body; antennae brown, 

shor ter than body. Pronotum convex , semic i rcu lar in o u t l i n e , 

l a t e r o - p o s t e r i o r ang les rounded, r i g h t and l e f t pos t e r i o r margins 

s t r a i g h t , meeting a t obtuse ang le (160 d e g r e e s ) ; pronotum cover ing most 

o f head; tegmina t runca t ed , one and a th i rd t imes as long as pronotum, 

t h e i r l a t e r o - p o s t e r i o r ang les broad ly rounded, p o s t e r i o r margins nea r l y 

s t r a i g h t , exposing 7 abdominal t e rga but cover ing t i n y wing rudiments ; 

tegmina smooth, venat ion f e e b l y ind icated by l i n e s o f sha l low 

punctat ions between s c a r c e l y e l e va t ed v e i n s . 

Abdominal t e r g a , except tergum 7i bear acute sp ines a t 

l a t e r o - p o s t e r i o r a n g l e s , smooth except fo r up t o 18 low l o n g i t u d i n a l 

r i d g e s ( c i c a t r i c e s ) on d i s t a l quarter o f each tergum; t e r g a l g lands or 

s p e c i a l i z a t i o n s not e v i d e n t ; supra-anal p la t e extends beyond sub-gen i ta l 

Male wi th f l a t t ened s c l e r o t i z a t i o n o f l e f t phal lomere , L2d , 

hammer-head-shaped ( F i g . 2 -1D ) ; female with l a t e r o - p o s t e r i o r ang les 

o f abdominal t e rga 3-7 a c u t e , s p i n e l i k e ; supra-anal p la t e without 

median notch b e l l i , new spec i e s 
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p l a t e , broad ly rounded p o s t e r i o r l y with shallow ( 0 . 2 mm deep) median 

notch; p l a t e reddish brown prox imal ly , d i s t a l ha l f near ly transparent 

with scattered small raised black spo ts , each surrounded by a se ta l 

socket; cercus l i g h t brown, f l a t t e n e d , s tout , apparently 10-segmented; 

terminal segment f inger-shaped, b lack - t ipped . Geni ta l ia ( F i g s . 

2-1A,B,C) s imi lar to those o f car inulata (Roth, 1970b, F i g s . 347-352) ; 

hooked r i g h t phallomere (R2) smal l , s tout , blunt-t ipped except f o r 

minute d i s t a l sp ine ; subapical inc is ion l a ck ing . R2 of holotype has 

apparent s p l i t on outer circumference o f hook, but s p l i t lacking in 

dissected paratypes . F la t s c l e r o t i z a t i o n o f l e f t phallomere (L2d) 

blunt-t ipped and L-shaped as in ca r inu la ta , but membranous prepuce 

r ead i l y v i s i b l e due to th ick cover ing o f mic ro t r i ch iae ; phallomere L1 

with deep, we l l defined c l e f t , s e ta l brush l a ck ing . 

Abdominal sterna smooth, transverse except pos te r io r margin o f 

sternum 7 with sharp l a t e r a l emarginations at base o f each cercus , the 

remainder broadly concave; sub-genita l p late with anter ior margin 

broadly convex, pos te r i o r margin convex l a t e r a l l y , broadly emarginate 

c en t ra l l y with simple (0 .5 mm) r i g h t s t y l e , l e f t s t y l e absent. Legs and 

ventral body surface brown, l e s s reddish than dorsal sur face ; 

ven t ro -ante r i o r margin o f f ront femur with 4 la rge spines separated by 

row o f minute setae from 2 ap ica l sp ines ; vent ro -anter io r margins o f 

mid- and hind femora with 4 spines plus apical sp ine , o f hind-femur with 

4 spines on l y ; mid- and hind femora with dorso-apica l ( gen icu la r ) sp ine . 

Tibiae f u l l y sp ined ; t a r s i with obvious p u l v i l l i on 4 proximal 

tarsomeres, l a r g e arolium and simple symmetrical claws on f i f t h 

tarsomere. 
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Female a l l o t y p e . External form and co lor s imi la r to those o f male 

except as f o l l o w s : Tegmina with pos t e r i o r margins broadly rounded, 

merging impercept ib ly with l a t e r o - p o s t e r i o r ang l e s ; tergum 7 with 

l a t e r o - p o s t e r i o r ang les acute ; supra-anal p la te uniform reddish brown , 

lacking co l o r pat tern noted for t yp e , p la t e more t ransve rse , not 

extending beyond sub-gen i ta l p l a t e ; median notch shal low (0.15 mm d e e p ) . 

Sub-genital p la t e fused with sternum 7 (as in a l l female b laber id 

cockroaches ) , i t s an t e r i o r margin s l i g h t l y convex, pos t e r i o r margin 

semic ircular with sinuate o u t l i n e . Geni ta l ia not s tud i ed . 

Male nymph (subimago ) . Head broad, d is tance near ly ha l f head width, 

i n t e r o c e l l a r d i s tance 0.35X head width; f r on t o f head brown with 

scattered dark punctat ions , mouthparts l i g h t e r c o l o r e d , max i l l a r y palpus 

as in a d u l t . Antenna brown; pronotum convex, semic i rcular in o u t l i n e , 

pos te r i o r margin t r ansve r s e , l a t e r o - p o s t e r i o r angles broadly rounded and 

extending p o s t e r i o r l y ; meso- and metanota exposed ; t ransverse wing pads 

seen as broad ly rounded l a t e r o - p o s t e r i o r ang les ; c o l o r o f e n t i r e no tun 

l i g h t g r a y , h e a v i l y marked with b lack punctations and dark brown spo t s , 

spots concentrated c e n t r a l l y along pos t e r i o r margins o f t e r g a . 

Abdominal terga bear acute spines at l a t e r o - p o s t e r i o r angles and ra ised 

c i c a t r i c e s as descr ibed for a d u l t ; each c i c a t r i x marked by dark brown 

spot; o ther spots on t e rga apparent ly formed by c l u s t e r s o f scat tered 

dark punctat ions . Overa l l c o l o ra t i on shows " s a l t and pepper" e f f e c t 

c h a r a c t e r i s t i c o f Epilampra. Supra-anal p late semic ircular with broad ly 

rounded l a t e r o - p o s t e r i o r margins r e f l e xed and median notch at pos t e r i o r 

end; c o l o r a t i o n gray with numerous punctat ions ; t an , b lack-t ipped c e r c i 
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s t ou t , weakly segmented. Abdominal sterna l i g h t brown with dark 

puncta t ions ; sub-gen i ta l p l a t e with r i g h t s t y l e p resent , l e f t absent 

( e a r l i e r i n s t a r s have symmetrical paired s t y l e s ) . 

Types. Holotype ma le , a l l o t y p e female, 6 male and 3 female 

paratypes and 2 nymphs a l l from Costa Rica, Heredia Prov ince , Finca La 

Selva near Puerto V i e j o , c o l l e c t e d by me during 1979 and 1980; o ther 

male and female paratypes from same l o c a l i t y c o l l e c t e d by F.W. Fisk in 

March 1974. 

Remarks. Epilampra i n v u l u c r i s may be separated from other spec i es 

in the Carinulata Group by means o f the key. Based on ex t e rna l 

morphology alone i t i s d i f f i c u l t to separate from b e l l i , but the 

male g e n i t a l i a are d i s t i n c t . A l s o , based on present knowledge, the 

spec ies are a l l o p a t r i c ; i n v o l u c r i s i s found in the Caribbean lowlands o f 

nor th -cent ra l Costa Rica wh i l e b e l l i occurs in the Pac i f i c highlands in 

southern Costa Rica near the Panama bo rde r . Epilampra i n v o l u c r i s i s 

commonly found in both primary and secondary ( o l d e r than 20 yea rs ) 

f o r e s t s . The males r e s t in l e a f - l i t t e r by day but c l imb onto v e g e t a t i on 

at dusk, r a r e l y c l imbing higher than 50 cm above the ground ( see Chapter 

3 ) . Females and nymphs occur in the l e a f - l i t t e r though o c c a s i o n a l l y 

l a t e ins ta r nymphs and females climb as w e l l . The courtsh ip sequence 

i s somewhat s imi la r to that o f Gromphadorhina portentosa (Schaum) 

(Barth, 1968) . Fo l lowing contact with a female the male arches h i s 

abdomen down and then up in a sweeping motion un t i l he contacts the 

f ema le ' s g e n i t a l i a . The more common sequence noted in B l a t t a r i a , 

namely, mounting o f the male by the f emale , does not occur in t h i s 
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spe c i e s . Copulation takes p lace in the usual opposed pos i t i on and l a s t s 

20 to 30 minutes. As in other b laber id cockroaches, the oothecae are 

not deposited e x t e r n a l l y but are held in the g e n i t a l pouch unt i l the 

young are hatched. Dissect ion o f six oothecae d i sc l osed 50 ± 2.53 (mean 

±standard d e v i a t i o n ) developing embryos in each. 

The name i n v o l u c r i s r e f e r s to the f l i g h t l e s s condi t ion which t h i s 

species shares with most members o f the Carinulata Group. 

Epilampra b e l l i Fisk and Schal, NEW SPECIES 

F i g s . 2-1D, 2-1E, 2-1F 

Male ho lo t ype . Measurements in Table 2-2. Head broad and f l a t ; 

in terocu lar d i s tance jus t over ha l f head width, i n t e r o c e l l a r d i s tance 

one th i rd head width; dark reddish brown co lo r o f body and head extends 

to c l ypeus ; c lypeus and mouthparts bu f f ; expanded d i s t a l segment o f 

clypeus v e l v e t y g r ay ; antenna brown. Pronotum and tegmina as in 

i n v o l u c r i s ; both spec i es show suffused spr inkl ing of darker spots around 

margins o f pronotum and tegmina comparable to black punctations o f other 

Epilampra. La t e ro -pos t e r i o r angles o f abdominal terga 2-4 about 90 

degrees , o f t e r ga 5 and 6 acute , s p i n e l i k e , o f tergun 7 rounded. Terga 

smooth except for c i c a t r i c e s along d i s t a l margins; t e r g a l 

s p e c i a l i z a t i o n s absent . Supra-anal p la te extends beyond sub-geni ta l 

p l a t e , broad ly rounded p o s t e r i o r l y with very shal low notch; exposed 

port ion o f p la t e most ly transparent with scattered s e t ae ; cercus l i g h t 

brown, ap ica l segment s l ende r , b l ack - t i pped . Abdominal sterna and 

sub-genital p la te as in invo l ucr i s ( r i g h t s t y l e present , l e f t absent) . 
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Gen i t a l i a ( F i g s . 2-1D,E f F) s im i l a r to those o f i n v o l u c r i s except as 

f o l l o w s : R2 l a c k s any s p l i t on i t s outer c i r cumfe rence , L1 more 

s c l e r o t i z e d , L2d wi th f r e e s c l e r o t i z e d por t i on shaped l i k e hammerhead, 

proximal ex t ens i on t r u n c a t e , a p i c a l ex tens ion b l u n t - t i p p e d ; 

a d d i t i o n a l l y , a s c l e r o t i z e d por t i on extends i n t o membranous prepuce ; 

prepuce n e a r l y t r a n s p a r e n t , l a c k i n g m i c r o t r i c h i a e . Legs d i f f e r from 

those o f i n v o l u c r i s o n l y in 3 ( ra ther than 4 ) l a r g e sp ines on 

v e n t r o - p o s t e r i o r margin o f hind-femur and smal ler t a r s a l a r o l i a . 

Female a l l o t y p e . External f e a tu r e s s imi la r to ho lo type except as 

no ted : P o s t e r i o r margins o f tegmina b road l y rounded, merging with 

l a t e r o - p o s t e r i o r a n g l e s ; abdominal t e rga 3-7 w i th l a t e r o - p o s t e r i o r 

angles a c u t e , s p i n e l i k e ; supra-anal p l a t e uniform dark redd ish brown, 

p o s t e r i o r margin wi thout median no t ch ; sub - g en i t a l p l a t e w i th 

an t e r i o r margin s l i g h t l y convex , p o s t e r i o r margin s e m i c i r c u l a r . 

Types. Ho lo type male and a l l o t y p e female from Costa R ica , 

Puntarenas P r o v i n c e , Finca Las Cruces near San V i t o , c o l l e c t e d by W.J. 

Be l l January 27. 1980; one male paratype c o l l e c t e d by M. Kosztarab 

February 12, 1970 a t same l o c a l i t y ; one ma l e , 3 female paratypes 

c o l l e c t e d by F.W. Fisk February 4 -6 , 1974 from same l o c a l i t y . 

Remarks. Epilampra b e l l i i s c l o s e s t to i n v o l u c r i s but can be 

separated from i t as noted in the key and remarks under invo l u c r i s . Very 

l i t t l e i s known o f i t s b i o l o g y except that i t f a vo rs v e r y mo i s t 

h a b i t a t s . The s p e c i e s i s named a f t e r Dr. W i l l i am J . Be l l who 

c o l l e c t e d the type spec imens . 



25 

Epilampra un i s t i l a t a Fisk and Schal, NEW SPECIES 

F i g s , 2-1G, 2-1H, 2 -1 I t 2-2B 

Male ho l o t ype . Measurements in Table 2-3 . Head f l a t ; in te rocu lar 

and i n t e r o c e l l a r distances near l y equa l , about a quarter head width ; 

vertex t an ; near l y black i n t e r o c e l l a r band present ; face and mouthparts 

mostly bu f f ; maxi l lary palpus with f i f t h ( d i s t a l ) segment covered with 

gray m i c r o t r i c h i a e , segments 3 and 4 subequal in l e n g t h , shorter than 5; 

antenna brown; pronotum exposing ver tex of head and dorsal areas o f 

compound e y e s ; pronotum vau l t ed , anter ior and l a t e r a l margins forming a 

s e m i c i r c l e ; l a t e r o -pos t e r i o r angles broadly rounded, r i g h t and l e f t 

pos t e r i o r margins s t r a i g h t , meeting at 120 degrees ang le ; base co l o r 

mottled red brown, interrupted by poor ly def ined pale median l i n e . 

Tegmina f u l l y deve loped, extending beyond t i p s o f c e r c i ; d i s c o i d a l 

sec to rs (M + Cu ve ins ) o b l i q u e ; wings and tegmina t ransparent , t i n t ed 

with reddish brown, but tegmina also with darker brown mo t t l i n g . L ight 

brown abdominal terga have l a t e r o - p o s t e r i o r angles broadly rounded , 

c i c a t r i c e s ba re l y v i s i b l e , t e r ga l s p e c i a l i z a t i o n s l a ck ing ; supra-anal 

plate semic i r cu la r , rounded pos te r i o r margin with obl ique median 

emargination; cercus s lender , near ly 7X longer than wide . 

Gen i ta l i a ( F i g s . 2-1G,H,I) cha rac t e r i s t i c for Group; R2 small and 

stout with blunt t i p , no subapical inc i s i on or slender setae on sheath; 

L1 with a deep open c l e f t ; L2d with f la t tened s c l e r o t i z ed port ion ovate 

d i s t a l l y , proximal port ion (ad jacent to L2vm) with deep U-shaped 

emarginat ion. Sub-genital p late ( F i g . 2-2B) convex a n t e r i o r l y and 

p o s t e r i o r l y , pos te r i o r margin with ample median emarginat ion, s i n g l e 
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s t y l e a r i s i n g from r i g h t edge o f emarg inat ion . Abdominal sterna l i g h t 

reddish brown with scat tered darker t i ny spo t s , no spots on l e g s and 

ven t ra l thorax ; v e n t r o - a n t e r i o r margin o f f r on t femur with 3 l a r g e 

spines separated by row o f w ide ly spaced minute setae from 2 a p i c a l 

sp ines ; ' v e n t r o - a n t e r i o r margins o f mid- and hind-femora a l so 

v e n t r o - p o s t e r i o r margins o f f r on t and mid-femora a l l with 3 l a r g e sp ines 

plus ap i ca l sp ine , v e n t r o - p o s t e r i o r margin o f hind-femora as above but 

lacks a p i c a l s p i n e ; in a d d i t i o n , mid- and hind-femora bear g en i cu la r 

sp ine . T ib iae f u l l y sp ined ; t a r s i with obvious p u l v i l l i on 4 proximal 

tarsomeres ; arolium present ; claws s imple , symmetr ica l . 

Female a l l o t y p e . Simi lar to male in externa l form and co lor except 

as f o l l o w s : I n t e r o c e l l a r band not so dark ; supra-anal p la t e with l a r g e 

pos t e r i o r median emarg inat ion ; c e r c i l e s s s l ende r , about 4X longer than 

wide; sub -gen i t a l p l a t e with pos t e r i o r semic i rcu lar margin e n t i r e ; 

v e n t r o - a n t e r i o r margin o f f r on t femur with 4 l a r g e spines ( ra ther than 

3 ) ; v e n t r o - p o s t e r i o r margin o f hind femur with 4 spines plus gen i cu la r 

spine . 

Types. I c o l l e c t e d the ho lo type and a l l o t ype in copulo May 4, 1979 

in Costa Rica , Heredia Prov ince , Finca La Selva near Puerto V i e j o ; 5 

male and 3 female paratypes c o l l e c t e d by me in 1979» same l o c a l i t y ; 3 

male paratypes c o l l e c t e d in l i g h t t raps by H. Wolda July 10 and October 

13» 1977 in Panama, Chir iqui P rov ince , Fortuna; 5 male paratypes 

c o l l e c t e d in l i g h t t raps by H. Wolda February 17 and May 10, 1980 in 

Panama, Bocas de l Toro P rov ince , Corr iente Grande, on Rio Changuinola. 
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Remarks. Epilampra u n i s t i l a t a i s the on ly member o f the Carinulata 

Group t o have f u l l y d eve l oped , funct ional wings and tegmina. I t i s 

placed in the group because o f the s ing l e r i g h t s t y l e ( from which the 

name i s d e r i v e d ; Lat in S t i l u s ) and the morphology o f the male g e n i t a l i a 

which are most s imi la r to those o f car inulata . 

Va r i a t i ons among the paratypes are noted in the i n t e n s i t y o f 

c o l o r a t i o n and the sp inat ion o f the l e g s , tha t i s . the v e n t r o - a n t e r i o r 

margin o f the f ront femur has 4 (sometimes 3 ) spines separated by a row 

of f i n e setae from the 2 (sometime 1) ap ica l sp ines ; the 

v e n t r o - p o s t e r i o r margin o f the mid-femur usual ly has 4 plus a d i s t a l 

sp ine ; and the hind-femur usua l ly has 4 l a r g e spines but no d i s t a l 

spine . 

Epilampra u n i s t i l a t a occurs in the lower under s to ry o f lowland 

r a i n - f o r e s t s ( s ee Chapter 3 ) . Males are a c t i v e s t a r t i n g around sunset . 

They usua l l y climb t o 0.5 t o 1.5 m above the ground. As noted above , 

they have been taken in l i g h t t r a p s . Females are r a r e l y seen and 

usual ly occur lower in the v e g e t a t i o n . Courtship was not observed , but 

copulat ion i s in the t y p i c a l opposed p o s i t i o n . The ootheca o f one 

female contained 3 6 deve lop ing embryos. 

Epilampra r o t h i Fisk and Schal . NEW SPECIES 

F i g s . 2-1 J , 2-1K, 2-1L, 2-2A. 2-2C 

Male ho lotype ( l i g h t f o r m ) . Measurements in Table 2-4. Head f l a t , 

with i n t e r o cu l a r and i n t e r o c e l l a r d i s tances equa l , one fourth as wide as 

head; ve r t ex pale cinnamon, i n t e r o cu l a r space suffused with dark brown. 
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darkest ad jacent to inner margins o f eyes and o c e l l a r s p o t s ; c e n t r a l 

brown mark j u s t below o c e l l i and separated from in t e r o cu l a r band by pa l e 

tan a r e a , the mark connected d o r s o - l a t e r a l l y wi th pair o f coramalike 

s p o t s , t h e i r "heads " d i r e c t l y beneath but not touching o c e l l i ; pa i r o f 

median brown spots on clypeus be low c en t ra l mark; remainder o f head pa l e 

except gray-brown segments 4 and 5 o f m a x i l l a r y pa lpus ; antenna brown. 

Vaulted pronoturn cover ing most o f head; ground co lo r o f pronotum and 

tegmina cinnamon, d i s c with d i f f u s e pat tern o f darker a r eas ; wide 

borders o f pronotum and c o s t a l margins o f tegmina pa le with sca t t e red 

darker s p o t s ; tegmina and wings t r ans lucen t . Abdominal terga t a n , 

l a t e r o - p o s t e r i o r angles rounded, no c i c a t r i c e s or t e r g a l 

s p e c i a l i z a t i o n s ; supra-anal p l a t e semic i rcu lar wi th median emarginat ion 

not e v i d e n t in holotype (but present in some p a r a t y p e s ) ; cercus s l e n d e r , 

about 5X l onge r than wide; g e n i t a l i a as in F i g s . 2 -1J ,K ,L ; R2 with 

obvious subapica l inc i s i on and row o f s lender sp ines proximal to b a s e ; 

L1 with short open c l e f t , s e t a l brush lack ing but a few wide ly s ca t t e r ed 

m i c r o t r i c h i a e at that s i t e ; L2d shaped l i k e mi t ten with thumb extended 

a t near r i g h t a n g l e ; prepuce c l e a r l y de f ined by i t s s c a l e l i k e c o v e r i n g . 

Legs and v e n t r a l surfaces o f thorax and abdomen tan with a few darker 

spo t s , abdominal sterna i n c r e a s i n g l y darker towards p o s t e r i o r ; r edd i sh 

brown sub-gen i t a l p la te ( F i g . 2-2C) convex a n t e r i o r l y , t r i g o n a l 

p o s t e r i o r l y with near l y s t r a i g h t l a t e r o - p o s t e r i o r margins meeting a t 

mid l ine as a blunted r i gh t a n g l e , s imple s t y l e l o ca t ed at center o f each 

l a t e r o - p o s t e r i o r marg in ; r i g h t s t y l e somewhat l a r g e r . Ven t ro -an t e r i o r 

margin o f f r o n t femur with 5 l a r g e sp ines separated by row o f c l o s e - s e t , 

short se tae from 2 ap i ca l sp ines ; v e n t r o - a n t e r i o r margins o f mid- and 
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hind femora with 3 l a r g e spines plus ap ica l sp ine , o f mid femur with 4 

spines plus ap i ca l s p i n e , o f hind femur with 4 spines o n l y ; t i b i a e f u l l y 

spined; t a r s i with p u l v i l l i on 4.proximal tarsomeres and arolium on 

f i f t h tarsomere between s imple , symmetrical c l aws . 

Male paratype (dark f o r m ) . D i f f e r s from holotype in co l o r as 

f o l l ows ( F i g . 2 - 2A ) : Ground co l o r of whole body b u f f , contrast ing with 

numerous dark brown markings; ver tex o f head pale with dark s t r i p e s just 

dorsal and v e n t r a l to i t , the 2 v en t ra l s t r i p e s f i l l i n g most o f the 

inter ocular plus i n t e r o c e l l a r space ( s t r i p e s fused on the midl ine in 

some pa ra t ypes ) ; below s t r i p e s , but separate , i s c en t ra l dark mark with 

i t s d o r s o - l a t e r a l commalike e x t ens i ons ; t h i s mark fused with c lypea l 

spots noted in h o l o t y p e , r e su l t i ng in ve ry dark c en t r a l mark with well 

defined margins which, along with small l a t e r a l spots and black 

mandibles, comprises c h a r a c t e r i s t i c f a c i a l pa t t e rn ; max i l l a r y palpus 

with l i g h t and dark bands on a l l segments. Dark d isc o f pronotum 

contrasts sharply with pa le but spotted borders ; ve ry dark marks 

i r r egu la r (but c ons i s t en t ) in shape; obvious c en t ra l pale area within 

disc enc los ing 2 p a i r s o f small b lack d o t s ; tegmina with numerous dark 

brown spo ts , some fused into mott led dark areas e s p e c i a l l y along rad ia l 

v e in ; venter o f thorax and abdomen plus l e g s marked with numerous near ly 

black spo t s ; some l a r g e r marks on coxae and femora and dark bands on 

t i b i a e and t a r s i . ; sub-gen i ta l p l a t e and 2 adjacent sterna reddish brown 

except fo r narrow pa l e l a t e r o - p o s t e r i o r bo rde r s . 

Female a l l o t y p e ( l i g h t f o rm ) . Similar to male ho lotype except as 

f o l l o w s : General c o l o r a t i o n more i n t e n s e , dark markings on face as in 
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dark form except the 2 c l ypea l spots not fused with cen t ra l face mark; 

d isc o f pronotum and most o f tegmina pale with numerous dark s p o t s ; 

abdominal terga shading to dark reddish brown towards supra-anal p l a t e ; 

p la te dark with narrow pa le borders and short median s t r i p e extending 

a n t e r i o r l y from p o s t e r i o r margin about a quarter l ength o f p l a t e ; 

pos te r i o r margin with ob l i que median emarginat ion; l e g s and venter o f 

thorax and abdomen co lored as in dark form males ; sub-geni ta l p l a t e 

sanie i r e ular in o u t l i n e . 

Female para types . Other Costa Rican females l e s s i n t e n s i v e l y 

colored than a l l o t y p e , correspond more to cinnamon colored l i g h t - f o r m 

males, whi le Panamanian females correspond to dark form males ; that i s , 

they have 2 c l ypea l spots fused with cent ra l f a c i a l mark, dark pronota l 

d isc with cent ra l pa le area and no cinnamon co lo r on dorsum. 

Types. Holotype and a l l o t y p e taken in copulo by me February 23» 

1980, Costa Rica , Heredia P rov ince , Finca La Selva near Puerto V i e j o ; 6 

male and 3 female paratypes a l so c o l l e c t e d by me in 1979 and 1980, same 

l o c a t i o n ; 2 female paratypes c o l l e c t e d by M. Kosztarab and A. Young in 

l i g h t t r a p , January 10, 1970, same l o c a t i o n ; 2 female and 2 male 

paratypes taken by H. Wolda in l i g h t t r a p s , May 1978, May and June 

1979» Panama, Chir iqui P rov ince , Fortuna; 24 male and female paratypes 

taken by H. Wolda in l i g h t t rap between January 13 and May 10, 1980, 

Panama, Bocas de l Toro Prov ince , Corr iente Grande on Rio Changuinola. 

Remarks. Epilampra r o t h i appears to represent the u n . sp . D" o f 

Dr. Louis M. Roth (1970b) for whom I have named the s p e c i e s . As 
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pointed out by Roth i t i s c l o s e s t to but d i s t i n c t from Epilampra az teca 

Saussure and f a l l s in Group C o f the Burmeisteri Group o f Epilampra. I t 

e xh ib i t s cons iderab le range in c o l o r a t i o n . The dark form ( from Panama) 

with s t r i k i ng dark markings aga inst a pale background ( F i g . 2-2A) most 

c l o s e l y resmbles az teca and has been mistakenly i d e n t i f i e d as azteca in 

the past (Roth, 1970b), whi le the l i g h t form (from Costa Rica and the 

adjacent Chir iqui Province o f Panama) with suffused chestnut brown 

markings on a cinnamon brown background appears qu i t e d i f f e r e n t . Both 

populat ions agree in ex te rna l morphology and male g e n i t a l i a , and I ara 

t r ea t ing them as one s p e c i e s . As noted in the desc r i p t i ons some 

ind i v idua l s show co l o r pa t t e rns between the dark and l i g h t extremes. 

Epilampra r o th i i s probably the most common spec i es o f i t s s i z e in 

the lower understory o f the Costa Rican lowland r a i n - f o r e s t , but i t i s 

apparent ly more r e s t r i c t e d in i t s Panamanian d i s t r i b u t i o n . Males are 

common on l eaves s t a r t i n g about sunset usual ly 0.5 t o 1.5 m above ground 

(see Chapter 3 ) . Females are r e a l t i v e l y scarce and occur lower in the 

v e g e t a t i o n , wh i l e nymphs are common in the l e a f - l i t t e r . Copulation i s 

in the opposed p o s i t i o n . Courtship was not observed. I c o l l e c t e d 3 

males o f t h i s spec i es in north c en t ra l Nicaragua along the Rio Bocay. 
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h i s 1970b pape r . The hab i tus drawing ( F i g . 2-2A) was done by L. 

T r i p l eh o rn . Supported in pa r t by NSF grant BUS 77-24898 to W.J. B e l l . 

This c h a p t e r , w i th s l i g h t m o d i f i c a t i o n s , was publ ished with Frank W. 

Fisk in the P roceed ings o f the • Entomological S o c i e t y o f Washington 

83:694-706 ( 1 9 8 1 ) - Copyr ight 1981 by the Entomologica l Soc i e t y o f 

Washington. 



Table 2 - 1 . Measurements o f a d u l t Epilampra i n v o l u c r i s in mm. 

Ho lo type 

male 

Tota l l e n g t h 1 9 . 0 

Pronotum, l e n g t h 5.3 

Pronotum, width 7.5 

Tegmen , l e n g t h 6 . 3 

Tegmina, width 9 . 0 

Abdomen, l e n g t h 1 1 . 9 

H i n d - t i b i a , l e n g t h 7.2 

6 Paratype A l l o t y p e 3 Paratype 

males female f emales 

(Range) (Range) 

16 .6 -22 .6 25.6 25 .4 -28 .2 

5 .0 -5 .5 7 .0 5 .5 -6 .9 

7 .7 -8 .5 10.2 9 .1 -10 .2 

5 .9 -6 .9 7 .9 5 . 9 - 9 . 0 

8 .7 -10 .2 12.2 10 .9-12.4 

11 .8 -14 .0 14.5 12 .4-14 .6 

6 .6-8 .5 9.2 8 .3 -9 .8 



Table 2 -2 . Measurements o f Epilampra b e l l i in ram. 

male males female females 

(Range) (Range) 

Total l e n g t h * 18.6-19 .0 22.2 22.4-26.5 

Pronotum, l eng th 5.2 5 .1 -5 .8 6.0 6 .3 -8 .0 

Pronotum, width 7.2 7 .1 -7 .3 8.4 9 .1-10 .0 

Tegmen, l eng th 6 .3 5 .9 -6 .1 7.7 7-9-9 .8 

Tegmina , width 8.8 8 .9-9 .1 10.9 10.9-12.4 

Abdomen , l eng th * 9 .5 -10 .1 15.8 14.5-17.1 

H i n d - t i b i a , l eng th 6.5 6 .6 -6 .8 8.2 7 .5-9-5 

* T ip o f abdomen removed fo r d i s s e c t i o n o f g e n i t a l i a . 

Holotype 2 Paratype A l l o t y p e 3 Paratype 



Table 2-3. Measurements o f Epilampra un i s t i l a t a in mm. 

Holotype 

male 

Total l ength 20.2 

Pronotum, length 4.0 

Pronotum, width 4.9 

Tegmen, l eng th 16.7 

Tegmina, width 9.1 

Abdomen, l ength 9.3 

H ind - t i b i a , l ength 6.7 

8 Paratype A l l o type 3 Paratype 

males female females 

(Range) (Range) 

20.8-22.4 23.0 24.4-24.8 

4 .0-4 .3 4.4 4.8-5.0 

5.1-5.6 6.6 6.7-7.2 

17.7-19.7 19.4 20.0-20.8 

9.1-10.5 10.5 9-3-10.3 

9.1-10.4 10.7 — 
6.5-6.8 7.3 7.4-7.7 



Table 2-4. Measurements o f Epilampra r o t h i in mm. 

(Costa R i ca ) male males female females 

(Range) (Range) 

Tota l l eng th 20 .0 19.4-20.2 20.8 19.4-22.3 

Pronotum, l eng th 4 .2 3 .7 -4 .1 4.3 4 .1 -4 .7 

Pronotum, width 5.1 4 .7 -5 .7 5.7 5.4-6.6 

Tegmen , l e n g t h 16.8 16 .6-17 .3 17.0 16.0-19.4 

Tegmina, w idth 8.2 7 .5 -9 .4 9.0 8 .4-9 .9 

Abdomen, l e n g t h 10.8 10.4-11.0 11.1 11.5-13.8 

H i n d - t i b i a , l e n g t h 6.3 5 .4-6 .5 6.0 6 .0-6.6 

Dark Form 

(Panama) 

Total l eng th 

Pronotum, l eng th 

Pronotum, width 

Tegmen , l e n g t h 

Tegmina, w idth 

Abdomen, l e n g t h 

H i n d - t i b i a , l e n g t h 

24 Paratype 

males 

(Range) 

18 .2-20.6 

3 . 9 -4 . 4 

4 .7 -5 .0 

16.0-18.3 

7 .7 -9 .3 

10.3-11•1 

5 .1 -6 .4 

3 Paratype 

females 

(Range) 

20 .7-21 .3 

3 -7-4 .7 

5 .0-5 .9 

16.1-17.9 

9 .1-10.0 

9 .9 -12 .4 

5 .2-6 .6 

L ight Form Holotype 8 Paratype A l l o t y p e 5 Paratype 
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ure 2 - 1 . Male g e n i t a l i a o f Epilampra s p e c i e s . A.B.C, E. 

i n vo l u c r i s . D,E.F, JL_ b e l l i . G .H . I . u n i s t i l a t a . J f K, L, E. 

r o t h i . A .D.G.J . Ventro-medial s c l e r i t e o f l e f t phallomere (L2vm) f 

dorsa l s c l e r i t e o f L2 (L2d) f prepuce ( P ) . B,E,H,K. Hooked s c l e r i t e 

o f r i g h t phal lomere (R2) , subapica l i n c i s i o n ( S I ) . C .F . I . L . F i r s t 

s c l e r i t e o f l e f t phal lomere ( L 1 ) » c l e f t (C) . Scale bars = 0.5 mm. 

F i g . J from Roth (1970b. f i g . 2 8 1 ) . 




