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Abstract 

The dispersal centers of the Amazonian acridid 
arboreal fauna are defined on the basis of the study 
of the subfamilies Bactrophorinae and Proctolabinae. 
Four dispersal centers are revealed which correspond 
to the main centers proposed by Miiller (1973) and Haf-
fer (1979). The ecological characteristics of their fauna 
and the relations between the centers are tentatively 
approached through the study of some polyceniric dis
tr ibution patterns (Ommatolampinae, Proctolabinae) as 
well as through the more restricted relations between 
Hit Amazonian centers and the Atlantic Forest. 

INTRODUCTION 

O n e of t h e m o s t s t r i k i n g f e a t u r e s o f t h e 

A m a z o n i a n f o r e s t f auna is i t s e x t r a o r d i n a r y 

r i c h n e s s , as is r e c o g n i z e d by a l l t he s p e c i a l i s t s 

w h o have u n d e r t a k e n i ts s t u d y . A l t h o u g h o f t e n 

c o n s i d e r e d as t y p i c a l open -b io tope i n s e c t s , 

t he a c r i d i d s ( 2 ) a l so g r e a t l y c o n t r i b u t e t o t h i s 

w e a l t h , and s u c h a d i v e r s i t y of ac r i d i d s p e c i e s 

cannot be o b s e r v e d a n y w h e r e e l se in t h e 

w o r l d : 7 s p e c i e s of t h e genus Poecilocloeus 

and 5 o f the g e n u s Dendrophilacris at B e n j a m i n 

C o n s t a n t ; 6 Adrolampis and 6 Poecilocloeus 

at C o l ô n i a ; and it w o u l d be p o s s i b l e t o c i t e 

m a n y o t h e r e x a m p l e s . Th is u n c o m p a r a b l e 

r i c h n e s s is r e l a t e d t o a m o r e i m p o r t a n t s p e c i e s 

d i v e r s i t y o f t he N e w W o r l d c o m p a r e d t o t h a t 

of t h e O l d W o r l d , and is p a r t i c u l a r l y cha rac te r 

i s t i c of r e c e n t f r a c t i o n s o f o l d A m e r i c a n a c r i d i d 

g roups or o f i n s e c t s n e w l y i m p l a n t e d in S o u t h 

A m e r i c a . H o w e v e r , t h i s s p e c i e s d i v e r s i t y i s 

m u c h m o r e n o t i c e a b l e in f o r e s t g r o u p s , w h o s e 

b i o t c p e is r i c h e r in p o t e n t i a l b i o l o g i c a l iso

l a t i ng m e c h a n i s m s , t h a n in o p e n - b i o t o p e 

g r o u p s . 

T h r o u g h a c o m p a r a t i v e s t u d y of s e v e r a l 

a c r i d i d a rbo rea l p o p u l a t i o n s ( A m e d e g n a t o & 

D e s c a m p s , 1 9 8 1 ] , t he bas i c fauna l c o m p o n e n t s 

w e r e b r o u g h t to l i g h t . W h a t e v e r t h e o r i g i n of 

t h e s a m p l e s , t he c o m p o s i t i o n of t h e a rbo rea l 

fc-una is t h e s a m e a n d c o n t a i n s f o u r p r i n c i p a l 

c o m p o n e n t s (Bactrophorinae, Ommatolampi

nae, Proctolabinae, and Romaleinae) w h i c h 

r e p r e s e n t by t h e m s e l v e s 74 t o 8 4 % o f t h e 

s p e c i e s and 84 t o 9 2 % o f t h e i n d i v i d u a l s . Each 

one of t h e s e s u b f a m i l i e s i n c l u d e s g r o u p s of 

gene ra tha t e x h i b i t d i f f e r e n t and o f t e n o p p o s i t e 

e c o l o g i c a l v a h n c e s . T h e i r r e p r e s e n t a t i o n in 

t h e d i f f e r e n t s a m p e l s is r e l a t e d t o t h e i r geogra

p h i c l o c a t i o n , t o t h e f o r e s t t y p e s , and t o t h e 

s t a t e o f d e g r a d a t i o n o t t h e f o r e s t . 

In o r d e r t o d e f i n e t h e p r i n c i p a l d i s t r i b u t i o n 
c e n t e r s of t h e A m a z o n i a n a c r i d i d s , in t h i s s t u d y 
w e w i l l m a i n l y use t w o of t h e m o s t i m p o r t a n t 
a rbo rea i g r o u p s t h a t have r e c e n t l y been re
v i s e d : t h e Bactrophorinae ( D e s c a m p s , 1978, 
s / d ) and t h e Proctolabinae ( D e s c a m p s . 1976, 
1 9 8 0 ) . 

The Bactrophorinae a c c o u n t f o r 31 t o 4 7 % 

of t he i n d i v i d u a l s and 35 t o 4 0 % of t h e spec ies 

t h a t m a k e up the a c r i d i d a r b o r e a l f a u n a . Th is 

s u b f a m i l y d i s p l a y s a r e l a t i v e l y a rcha i c s t ruc 

t u r e of t h e g e n i t a l i a w h i c h i n d i c a t e s t h a t t h e y 

o r i g i n a t e d f r o m a v e r y a n c i e n t s t o c k of Acridol-

dea, and i n c l u d e s t h e m o s t p r i m i t i v e m e m b e r s 

of t h e Homaleidae, a t y p i c a l l y A m e r i c a n f a m i l y . 

H o w e v e r , m o s t of t h e A m a z o n i a n gene ra , 

h i g h l y adap ted t o a r b o r e a l l i f e and s t r i c t l y 

l i n ked t o t h e f o r e s t , b e l o n g t o a c o m p a r a t i v e l y 

r e c e n t f r a c t i o n of t h i s s u b f a m i l y , c u r r e n t l y 

u n d e r g o i n g v e r y i n t e n s e s p e c i a t i o n . S o m e o f 

( I ) — Laboratoire d'Entomologie, Museum National d'Histoire Naturelle, Paris. 

( 2 ) — Systematic place of species, definition of groups of genera, tribes and subfamilies, and their phylogenetic re
lationships are given in the following systematic papers: Amedegnato. 1S77. Carbonell & Descamps, 1973, 
Descamps. 1976. 1973. 1980 and in press. 



i t s p r i m i t i v e A n d e a n m e m b e r s (Taeniophorini, 

Lagarolampae) o v e r l a p t h e A m a z o n i a n b a s i n , 

but t hey a re l i m i t e d t o t h e w e s t e r n r e g i o n -

The Proctolabinae a re l ess i m p o r t a n t and 
a c c o u n t f o r on ly 6 t o 1 4 % o f t h e i n d i v i d u a l s 
and 13 t o 2 6 % o f the s p e c i e s t h a t c o m p r i s e 
the ac r i d i d a rbo rea l f a u n a . C o n t r a r y t o t h e 
Bactrophorinae, t h i s s u b f a m i l y is m o r e h i g h l y 
evo l ved and r e c e n t l y a rose in t h e t r o p i c a l p a r t 
of N o r t h and C e n t r a l A m e r i c a , d i v e r g i n g f r o m 
a t y p i c a l l y O l d W o r l d b r a n c h ( A m e d e g n a t o , 
1 9 7 7 ) . The Proctolabinae c a m e o n l y r e c e n t l y 
to Sou th A m e r i c a w h e r e t h e i r m e m b e r s , l ess 
adap ted t o t h e f o r e s t and m o r e v a g i l e t h a n t h e 
Bactrophorinae. are o f t e n c h a r a c t e r i s t i c of 
seconda ry f o r m a t i o n s o r of f o r e s t edges and 
exh ib i t a g rea t d i v e r s i t y of s p e c i e s cha rac te r 
ized by h y p e r t e l i c & g e n i t a l i a . 

METHODS 

In o r d e r t o s e p a r a t e and c h a r a c t e r i z e t h s 

d i f f e r e n t r eg iona l f aunas w i t h i n t h e A m a z o n i a n 

fauna, w e u s e d t h e f o l l o w i n g t a x o n o m i c ca te 

go r i es : 

— m o n o s p e c i f i c and l i m i t e d - s p e c i e s gene

ra, e n d e m i c in pa r t s of t h e A m a z o n i a n b a s i n ; 

— g r o u p s of c l o s e l y r e l a t e d s p e c i e s u n t i l 

n o w on ly k n o w n by p u n c t u a l o r quas i - punc tua l 

s i g n a l i z a t i o n s ; 

— s p e c i e s w i t h a m e d i u m - r a n g e d i s t r i 

bu t i on ; 

— s u b s p e c i e s , used in a f e w c a s e s . 

The use o f s u c h d i f f e r e n t c a t e g o r i e s m a y 

at f i r s t s e e m s u r p r i s i n g , b u t in a p r e l i m i n a r y 

s tudy any loca l o r i g i n a l i t y ( f r o m m o r p h s o r 

c h r o m a t i c t y p e s t o gene ra ) is u s e f u l i n d i s 

t i n g u i s h i n g a b i o g e o g r a p h i c a l e n t i t y . 

For a g i ven g r o u p and fo r each t a x o n o m i c 
l eve l , a l l t he k n o w n s i g n a l i z a t i o n s w e r e m a p p e d 
and t h e r e s u l t i n g f i g u r e s w e r e s u p e r i m p o s e d . 
The Bactrophorinae (124 s p e c i e s ) and t h e 
Proctolabinae (77 s p e c i e s ) w e r e t r e a t e d sepa
r a t e l y . In bo th c a s e s , f o u r zones o f m a x i m u m 
s u p e r i m p o s i t i o n w e r e r e v e a l e d ( f i g . 1 . 2 ) . For 
bo th s u b f a m i l i e s , t h e c o n t o u r s of t h e s e z o n e s 
d e l i m i t t h e d i s t r i b u t i o n area o f t h e e n d e m i c 
e l e m e n t s t h a t c h a r a c t e r i z e each d i s p e r s a l 
c e n t e r . Some p o l y c e n t r i c d i s t r i b u t i o n s a lso 

a p p e a r e d , and t h e y w i l l be s t u d i e d in t h e 
s e c t i o n d e a l i n g w i t h f a u n i s t i c r e l a t i o n s be
t w e e n c e n t e r s . The c o n s i s t e n c y of t h e r e s u l t s 
c o n f i r m s t h a t t h e use o f d i f f e r e n t t a x o n o m i c 
l e v e l s is f u l l y j u s t i f i e d . 

DISPERSAL CENTERS 

The f o u r d i s p e r s a l c e n t e r s d e f i n e d in t h e 
above m a n n e r a re a l m o s t t h e s a m e as t h o s e 
r e c o g n i z e d by M u l l e r (1973) f o r t e r r e s t r i a l 
v e r t e b r a t e s . W e w i l l , t h e r e f o r e k e e p h is t e r m i 
n o l o g y . H o w e v e r , M u l l e r d i f f e r e n t i a t e s a f i f t n 
c e n t e r ( P a r a ) , l o c a t e d t o t h e e a s t of t h e Rio 
T o c a n t i n s , a r eg i on f o r w h i c h w e have no 
i n f o r m a t i o n on t h e g r o u p s c o n c e r n e d . 

The t w o w e s t e r n c e n t e r s , Napo in t h e 
n o r t h and U c a y a l i i n t h e s o u t h , are c l ea r l y 
d i f f e r e n t i a t e d f o r t h e Bactrophorinae ( F i g . 1) . 
H o w e v e r , w i t h r e g a r d t o t h e Proctolabinae ( F i g . 
2 ) , the A m a z o n i a n o c c i d e n t a l f auna is m o r e 
h o m o g e n e o u s (g rea te r n u m b e r of s p e c i e s 
c o m m o n t o b o t h c e n t e r s ) • 

Th is d i f f e r e n c e is p r o b a b l y r e l a t e d t o t h e 
f a c t t h a t t h e Proctolabinae a re in g e n e r a l l ess 
s t r i c t l y a rbo rea l and m o r e v a g i l e t h a n t h e Bac
trophorinae. I t t h e r e f o r e s e e m s m o r e s o u n d 
to c o n s i d e r , l i ke M u l l e r ( I b i d . ) , t h a t t h e t w o 
w e s t e r n c e n t e r s a re pa r t s of one l a r g e W e s t 
A m a z o n i a n c e n t e r l i m i t e d by t h e A n d e s , t h e 
Rio N e g r o , and t h e Rio M a d e i r a . The s p e c i e s 
w h i c h c o u l d no t be r e l a t e d t o g r o u p s t y p i c a l 
of one of t h e s e s u b c e n t e r s r e p r e s e n t 2 7 , 6 % 
of t h e Bactrophorinae and 6 6 , 6 % of t h e Proc
tolabinae . 

The t w o e a s t e r n c e n t e r s , Gu ianan in t h e 
no r th and M a d e i r a in t h e s o u t h , c e r t a i n l y have 
s e m e e l e m e n t s in c o m m o n b u t t h e y a re q u i t e 
c l e a r l y d i f f e r e n t i a t e d ( o n l y 2 s p e c i e s in 
c o m m o n f o r t h e g r o u p s s t u d i e d ) . 

These r e s u l t s a l so ag ree w i t h t h o s e of 
H a f f e r (1979) w h o r e c o g n i z e d s i x d i s p e r s a l 
c e n t e r s f o r b i r d s . Four of t h e m c o r r e s p o n d t o 
ou r d i v i s i o n s , t h e f i f t h is t h e Para c e n t e r w h i c h 
is a l so d i s t i n g u i s h e d by M u l l e r ( I b i d . ) , and t h e 
s i x t h is l o c a t e d b e t w e e n ou r t w o s e p t e n t r i o n a l 
c e n t e r s - The t w o c e n t e r s t h a t a re n o t d i f f e r 
e n t i a t e d fo r a c r i d i d s r e p r e s e n t r e g i o n s f o r 
w h i c h w e have v e r y l i t t l e d a t a . They a re : 



Fig. 1 — The dispersal centers of the Bactrophorinae. 

1) The reg i on s o u t h of t h e L o w e r A m a z o n 

b e t w e e n t h e Rio X i n g u and t h e A t l a n t i c coas t . 

2) The V e n e z u e l a n and t h e R io Neg ro 

r e g i o n s . 

OVERLAPPING 

Bes ides a w i d e s p r e a d d i s t r i b u t i o n (es

p e c i a l l y c o n c e r n i n g t h e s p e c i e s o r g r o u p s of 

s p e c i e s o f t h e w e s t e r n - c e n t e r Proctolabinae 

and Bactrophorinae) w h i c h p r o b a b l y r e p r e s e n t s 

a n c i e n t o v e r l a p p i n g s f o l l o w e d by s u c c e s s f u l 

a d a p t a t i o n , b o u n d a r y o v e r l a p p i n g s c l e a r l y e x i s t 

b e t w e e n the f o u r c e n t e r s . They are a p p a r e n t l y 

l oca ted a long t h e m o s t i m p o r t a n t r i v e r s 

( A m a z o n , Rio M a d e i r a , and Rio N e g r o ) and 

a f f e c t 5 , 4 % of t h e s p e c i e s s t u d i e d (11 o u t c f 

201 s p e c i e s of Bactrophorinae and Proctolabi

nae ( 3) . M o r e o v e r , w e o b s e r v e d 22 cases of 

o v e r l a p p i n g a t t h e h i g h e r l e v e l o f g r o u p s of 

pa ren t s p e c i e s ( i . e., w i t h a l l o p a t r i c s p e c i a t i o n 

b e t w e e n t h e c e n t e r s ) . Th is c o n c e r n e d p r i m a r i l y 

t h e Bactrophorinae- Bu t , t h e p r e s e n t s t a t e of 

ou r k n o w l e d g e d o e s n o t a l l o w us t o say i f t he 

f l u v i a l b a r r i e r is r e a l l y a m o r e e f f e c t i v e f a c t o r 

of d i f f e r e n t i a t i o n t h a n t h e d i s t a n c e b e t w e e n 

s t a t i o n s w i t h i n a g i v e n c e n t e r , f o r as in a g rea t 

n u m b e r o f c a s e s , each s t a t i o n is c h a r a c t e r i z e 

by i t s o w n f o r m . 

These b o u n d a r y o v e r l a p p i n g s appea r on t h e 

m a p s t o be l i m i t e d t o t h e m a i n r i v e r s , bu t as 

m o s t o f t h e s a m p l e s t h a t e n a b l e d us t o d e t e c t 

t h e m w e r e l o c a t e d a l o n g t h e s e b a r r i e r s , t he 

( 3 ) — 7 species of this group are known only from Benjamin Constant and Tabatinga and, therefore, cannot be 
assigned to one of the centers. This explains w h / center overlapping doss not appear on the map (Fig. 2). 



t r ue range oi t h e s e o v e r l a p p i n g s r e m a i n s 
large ly u n k n o w n . H o w e v e r , t he s a m p l e f r o m 
Ju ta i , l oca ted ha l f -way b e t w e e n M a d e i r a and 
Purus, s e s m s to s h o w t h a t t h e b o u n d a r y over-
lappings may be w i d e and are p r o b a b l y g r e a t l y 
dependen t on spec ies or g r o u p s . 

Desp i te these m a r k e d o v e r l a p p i n g s , i t s e e m s 
tha t r i ve rs do f u n c t i o n s o m e w h a t as o b s t a c l e s 
t o d i s p e r s a l . Th is is p a r t i c u l a r l y t r u e f o r t h e 
less vag i le Bactrophorinae i n w h i c h w e r e f o u n d , 
among the 33 cases c i t e d a b o v e , m o s t of t h e 
d i f f e rences arid c o n v e r s e l y t h e s m a l l e s t 
number of t h e s i m i l a r i t i e s . The w i d e d i s t r i 
bu t ion of m o s t of t he s p e c i e s of Proctolabinae 
compensa tes fo r t he a p p a r e n t l ack of an U p p e r 
Amazon ian o v e r l a p p i n g . Even of t h e r i v e r s 
cons t i t u te e f f e c t i v e b a r r i e r s t o d i s p e r s a l , w e 
must no te t h a t a l ong t h e Rio M a d e i r a , t h e Rio 
Negro , and t h ° L o w e r A m a z o n , t h e y a re re in 
fo rced by h e t e r o g e n e o u s bands in w h i c h t h e 

f o r e s t is i n t e r s p e r s e d w i t h a reas o f l ess -dense 
v e g e t a t i o n ( c a m p o s c e r r a d o s , c a m p i n a s ) . 
These z o n e s , w h i c h s u b s i s t in f a c t as e c o l o g i c a l 
b a r r i e r s , m u s t have been m u c h m o r e pro
n o u n c e d d u r i n g t h e Q u a t e r n a r y x e r i c p e r i o d s 
and w e r e o b v i o u s l y m o r e e f f e c t i v e o b s t a c l e s 
t o the d i s p e r s a l o f t h e fauna t h a n w e r e t h e 
r i v e r s - Such a s t r u c t u r e does no t e x i s t in t h e 
zone of c o n t a c t b e t w e e n t h e Napo and t h e 
Ucaya l i c e n t e r s w h e r e c l i m a t e and v e g e t a t i o n 
are s i m i l a r . A s a r e s u l t o f t h e s e e c o l o g i c a l 
c o n d i t i o n s , i t is c o h e r e n t t h a t t h e o c c i d e n t a l 
faunas are m o r e c l o s e l y r e l a t e d t h a n t h e 
o r i e n t a l and t h e o c c i d e n t a l f a u n a s or t h o s e o f 
the M a d e i r a and Gu ianan c e n t e r s . H o w e v e r , 
t h e b a r r i e r zones c o m p r i s e d of h e t e r o g e n e o u s 
v e g e t a t i o n and m a j o r r i v e r s a re no t a b s o l u t e , 
f o r t h e i n s e c t s c r o s s t h e m in a l l d i r e c t i o n s in 
the o v e r l a p p i n g zones w h i c h a re , in f a c t , zones 
of I n t e r p e n e t r a t i o n . 

Fig. 2 — The dispersal centers of the Proctolabinae. 



CHARACTERISTICS OF THE DISPERSAL CENTERS 

If t h e b o u n d a r i e s of t h e d i s p e r s a l c e n t e r s 
are s u p e r i m p o s e d c n t h e m a p of t h e S o u t h 
A m e r i c a n f o r e s t r e g i o n s d r a w n up by H u e c k & 
Se ibe r t ( 1 9 7 2 ) , i t b e c o m e s e v i d e n t t h a t t h e 
d i spe rsa l c e n t e r s e x t e n d o v e r s e v e r a l t y p e s of 
f o r e s t s - H o w e v e r , i f w e c o n s i d e r t h e m o s t 
i m p o r t a n t s a m p l e s , e x c e p t f o r t h o s e c o l l e c t e d 
at t he Gu ianan c e n t e r , m a i n l y one f o r e s t t y p e 
is i n v o l v e d : t y p e 6 f o r N a p o , t y p e 8 f o r 
Ucaya l i , and t y p e 5 f o r M a d e i r a . 

S u p e r i m p o s i t i o n on a gene ra l m a p of t h e 
c l i m a t e s g i v e s f u r t h e r i n d i c a t i o n s : t h e N s p o 
cen te r a p p e a r s t o be l o c a t e d in a r e g i o n o f 
m a x i m u m r a i n f a l l , w i t h a w e a k " l e s s - r a i n y " 
p e r i o d . The m e r i d i o n a l c e n t e r s ( U c a y a l i a n d 
Made i ra ) a re c h a r a c t e r i z e d by a l ess h u m i d 
c l i m a t e : l o w e r r a i n f a l l , and a m a r k e d d r y 
season o f t e n e x t e n d i n g o v e r abou t 3 m o n t h s -
The f o r e s t s in t h e s e a reas a r e , t h u s , less lux
u r i an t and o f t e n i n t e r s p e r s e d w i t h n o n f o r e s t 
a reas w h o s e l o c a t i o n d e p e n d s on t h e n a t u r e 
of t h e s o i l l . 

The Gu ianan c e n t e r is e c o l o g i c a l l y he te r 

ogeneous and e x t e n d s o v e r t w o d i f f e r e n t 

c l i m a t i c r e g i o n s s e p a r a t e d by t h e m o u n t a i n s 

w h i c h d e l i m i t t he c e n t e r in t h e s o u t h ( n a r r o w 

sense o f M ü l l i r . 1 9 7 3 ) . T h e n o r t h e r n c l i m a t e 

is s o m e w h a t m o r e h u m i d t h a n t h e s o u t h e r n 

one , p a r t i c u l a r l y in t h e r e g i o n s of M a n a u s and 

Ób idos w h i c h a re l o c a t e d in a b r o a d , r e l a t i v e l y 

d r y zone t h a t c r o s s e s t h e f o r e s t f r o m t h e N W 

do t h e SE . 

The f a u n i s t i c c h a r a c t e r i s t i c s of each c e n t e r 

are r e l a t e d t o the e c o l o g i c a l p a r t i c u l a r i t i e s o f 

t he i r e n v i r o n m e n t -

The Napo c e n t e r , w h i c h is t h e m o s t t y p i c a l 
ra in f o r e s t cen te r , is a l s o t h e r i c h e s t in 
s p e c i e s ; and t h i s d o e s n o t s e e m t o be ex
c l u s i v e l y due t o t h e f a c t t h a t a t t h e p r e s e n t 
t i m e it is t h e b e s t k n o w n c e n t e r . 

The e c o l o g i c a l c o n d i t i o n s o f t h e m e r i d i o n a l 
c e n t e r s a re , on t h e c o n t r a r y , m o r e f a v o r a b l e 
t o less a rbo rea l a c r i d i d s t h a t p r e f e r m o r e open 
b i o t e p e s . 

Thus , t h e M a d e i r a c e n t e r is c h a r a c t e r i z e d 
by s o m e Proctolabinae, o f t e n t h a m n o p h i l o u s 
and h a v i n g a p o l y c e n t r i c d i s t r i b u t i o n (F ig . 3 ) . 
The g r o u p borellii o f t h e g e n u s Eucephalacris 
i n c l u d e s 3 s p e c i e s , t w o of w h i c h are a rbo rea l 
and v i c a r i a n t (one k n o w f r o m t h e Guyanan 
cen te r , t h e o t h e r f o u n d in t h e Rio M a d e i r a and 
t h e Rio Purus r e g i o n s ) . The t h i r d s p e c i e s , E• 
borellii, is adap ted t o o p e n b i o t o p e s and is t he 
m o s t w i d e l y d i s t r i b u t e d Proctolabinae. K n o w n 
f r o m Paraguay t o Ó b i d o s and Por to V e l h o , i t 
p robab l y r anges o v e r t h e e n t i r e C e r r a d o . This 
s p e c i e s is a l so f o u n d in t h e n o n f o r e s t a reas 
e n c l o s e d in t h e f o r e s t of t h e M a d e i r a cen te r . 

The genus Cryptocloeus, a t y p i c a l t h a m 
n o p h i l o u s i n s e c t and s e c o n d a r y - f o r m a t i o n 
d w e l l e r , is c u r r e n t l y k n o w n t o i nc l ude 4 spec ies 
w h i c h a re d i a g o n a l l y d i s t r i b u t e d f r o m Porto 
Ve lho to C a y e n n e ; b u t i t p r o b a b l y r anges m o r e 
w i d e l y in t h e e a s t e r n p a r t of t h e A m a z o n i a n 
b a s i n . 

Zodiacris rubidippennis is d i s t r i b u t e d over 
the M a d e i r a c e n t e r and r e a c h e s S u r i n a m e . The 
g r o u p modestus (2 s p e c i e s ) of t h e genus 
Poecilocloeus has an a n a l o g o u s d i s t r i b u t i o n 
p a t t e r n . 

In t h e s u b f a m i l y Proctolabinae, i t is t h e 
fauna o f t h i s r e g i o n w h i c h s h o w s the s t r o n g e s t 
d i s p e r s a l t e n d e n c y , r e p r e s e n t i n g bo th the eco
log ica l c h a r a c t e r i s t i c s o f t h e M a d e i r a cen te r 
( l ess d e n s e f o r e s t ) and the b e h a v i o r a l pa r t i cu 
l a r i t i e s of t he g r o u p . 

The s i zes of t h e gaps b e t w e e n t h e d i f f e r e n t 
t a x o n s p r e s e n t in t h e d i s p e r s a l area s h o w t h a t 
the c h a n g e s w h i c h gave r i s e t o t h e m t o o k p lace 
at d i f f e r e n t p e r i o d s and w e r e p r o b a b l y re la ted 
t o s e v e r a l e x p a n s i o n s o f a s u i t a b l e v e g e t a t i o n 
(P rance , 1 9 7 8 ) . 

A l t h o u g h t h e a r b o r e a l f auna of t h e Ucaya l i 
c e n t e r is i n s u f f i c i e n t l y k n o w n , the c o n t o u r s o f 
t he c e n t e r w e r e ab le to be d e l i m i t e d t h r o u g h 
the s t u d y of the Pactrophorinae and t h e Proc
tolabinae. H o w e v e r , t h e o c c i d e n t a l p a r t of t h i s 
c e n t e r is a l so c h a r a c t e r i z e d by i t s d i v e r s i t y of 
s p e c i e s of Ommatolampae ( 4) ( F i g . 4) and par
t i c u l a r l y by t h e i r a b u n d a n t n u m b e r . Th is l a t t e r 
g r o u p , c o m p r i s e d o n l y o f m i c r o p t e r o u s and 

( 4 ) — The group Ommatolampinae (Ommatolampinae) has been revised by Carbonell and Descamps, 1978. 



t hamnoph i l ous f o r m s l i v i n g in r e l a t i v e l y l o w 

shrubs under the f o r e s t t r e e s , is a u t o c h t o n o u s 

to Sou th A m e r i c a . I t s s p e c i e s are u n c o m m o n 

in t h e n o r t h e r n c e n t e r s and p a r t i c u l a r l y in 

Guian3, b u t t h i s g r o u p is q u i t e d i v e r s i f i e d in 

the s o u t h w e s t e r n par t of t h e Ucaya l i c e n t e r , 

whe re it r e c e n t l y gave r i se t o a g r e a t n u m b e r 

of s p e c i e s . Ommatolampae are a l so c o m p r i s e d 

of h igh ly d i f f e r e n t i a t e d gene ra w h i c h i nhab i t 

the eas te rn s l o p e of t h e A n d e s f r o m s o u t h e r n 

Peru and Bo l i v i a t o Equador . 

W i t h i n t h i s g r o u p , t h e g e n u s Episomacris 

d isp lays the m o s t s t r i k i n g d i s t r i b u t i o n p a t t e r n . 

Probably h a v i n g a f o r m e r w i d e s p r e a d d i s t r i 

bu t i on , i t n o w s h o w s r e m n a n t i s o l a t e d p o p u 

la t ions o n l y in the Ucaya l i c e n t e r , Gu iana , Per

nambuco , and t o t h e s o u t h of Bahia ( r e m n a n t 

f o r e s t i s land o f t h e A t l a n t i c Fo res t ) Th i s k i n d 

of d i s c o n t i n u o u s d i s t r i b u t i o n a p p e a r s t o d e m o n 

s t ra te t h e pecu l i a r e c o l o g i c a l c h a r a c t e r s of 

t h e Ucaya l i c e n t e r , a t l eas t i n i t s s o u t h w e s t e r n 

pa r t , w h i c h n o w ac t s as a r e f u g e f o r a re

g r e s s i n g t h a m n o p h i l o u s f a u n a , c o n s e c u t i v e t o 

t h e e x p a n s i o n of an u n s u i t a b l e f o r e s t t y p e . 

The p r e v i o u s f o r e s t , p r o b a b l y less d e n s e , ex

t e n d e d t h r o u g h t h e A m a z o n bas in t o t h e 

A t l a n t i c c o a s t . 

The s p r e a d i n g of t h e Ommatolampae n v g h t 

be r e l a t e d t o t h a t o f t h e M a d e i r a Proctolabinae; 

b u t in t h e p r e s e n t t y p e of v e g e t a t i o n , t h e l a t t e r , 

w h i c h are a r b o r e a l , are ab le t o m a i n t a i n a 

w i d e r d i s p e r s a l zone than t h e f o r m e r w h i c h a re 

m i c r o p t e r o u s and a s s o c i a t e d w i t h s h r u b s . 

D e s p i t e m o r e d i v e r s e c l i m a t i c c o n d i t i o n s , 

t h e Gu ianan c e n t e r h a r b o u r s a h i g h l y d i s t i n c t i v e 

f a u n a . Th is is p a r t i c u l a r l y t r u e f o r t he Bactro

phorinae w h i c h i n c l u d e , f o r 13 s p e c i e s , 4 en

d e m i c gene ra , w h i l e t h e Napo and U c a y a l i 

c e n t e r s i n c l u d e o n l y one g e n u s f o r an un-

c o m p a r a t i v e l y h i g h e r n u m b e r o f s p e c i e s (94) . 

Poecilocloeus group 
Eucephalacris group 

m o d e s t u s 
borellii HE.boreui iJ 

miguelangeli 
Zodiacris rubidipennis 
Cryptocloeus 4 s p . 

S ã o Paulo 

\ _ 

Fig. 3 — Polycentric distribution of the madeira Proctolabinae. 



Fig. 4 — Polycentric distribution of ths Ommatolampae (Ommatolamplnac). 

No e n d e m i c Bactrophorinae are k n o w n t o o c c u r 
in t he M a d e i r a c e n t e r . I t t h e n s e e m s reasona
b le t o a s s u m e t h a t t h i s pecu l i a r fauna is t h e 
c o n s e q u e n c e o f a r e l a t i v e l y a n c i e n t g e o g r a p h i c 
i s o l a t i o n and t h a t t h i s p a r t of S o u t h A m e r i c a 
w a s f o r a l ong t i m e an a c t i v e c e n t e r of d i f f e r 
e n t i a t i o n . 

W h e n ana lyzed in m o r e d e t a i l , t h e 23 
spec ies and s u b s p e c i e s t y p i c a l o f t h e la rge 
Gu ianan c e n t e r a re s h o w n t o be d i s t r i b u t e d 
a c c o - d i n g t o t h r e e p a t t e r n s : 13 s e p t e n t r i o n a l 
e l e m e n t s , 5 m e r i d i o n a l , and 5 w h i c h r r n g e 
f r o m the c o a s t t o t h e A m a z o n r i ve r and w h i c h 
r ep resen t a p p r o x i m a t e l y one q u a r t e r o f t h e 
e n d e m i c f a u n a . Th is g i v e s a s l i g h t i n d i c a t i o n 
t h a t t w o s u b c e n t e r s , r e l a t e d e i t h e r t o b o t h 
c l i m a t e s or s e p a r a t e d by t h e m o u n t a i n s o f 
S o u t h e r n Gu iana , p o s s i b l y e x i s t . 

RELATIONS BETWEEN THE AMAZONIAN CENTERS 
w 

A s s h o w n by t h e M a d e i r a Proctolabinae and 
the Ucaya l i Ommatolampae, t h e f a u n i s t i c 

c o n t a c t s b e t w e e n t h e t w o s o u t h e r n c e n t e r s , 
t he Gu ianan c e n t e r a n d , i n c i d e n t a l l y , t h e 
A t l a n t i c Fo res t w e r e g r e a t l y f a c i l i t a t e d in t h e 
r ecen t p a s t by t h e e c o l o g i c a l e n v i r o n m e n t . 

The e x i s t e n c e of a l ink b e t w e e n t h e n o r t h e r n 
and t h e s o u t h e a s t e r n c e n t e r s , s i m i l a r t o , a l 
t h o u g h w e a k e r than t h a t of t h e w e s t e r n c e n t e r s 
( a l so c o n s i d e r e d as one la rge c e n t e r t h a t 
i n c l udes t w o s u b c e n t e r s , Napo and Ucaya l i ) is 
i n d i c a t e d by s e v e r a l o r i e n t a l d i s t r i b u t i o n 
p a t t e r n s . In a d d i t i o n t o t h e g r o u p s dea l t w i t h in 
t h i s paper , w e can c i t e , f o r e x a m p l e , a m o n g t h e 
Calosciitae (Ommatolampinae), t h e e a s t e r n 
genus Caloscirtus, v i c a r i a n t of t h e w e s t e r n 
gene ra Calohippus and Eugenacris ( F i g . 5) . 
W i t h r e g a r d to e x c h a n g e s b e t w e e n the n o r t h e r n 
and t h e s o u t h w e s t e r n c e n t e r s , w e can c i t e 
Pseudomastax w h i c h has r e c e n t l y c o l o n i z e d 
t h e Napo c e n t e r (3 s p e c i e s ) and w h i c h c a m e 
f r o m t h e Ucaya l i c e n t e r w h e r e i t s h o w s an 
x t r a o r d i n a r y d i v e r s i f i c a t i o n (19 s p e c i e s ) , es
p e c i a l l y in t h e v i c i n i t y of t h e A n d e s . 



d i s t r i b u t i o n of t he Taeniophorini (Bactrophori
nae, (F ig . 6) has t o be m e n t i o n e d . Th is t y p i c a l 
and w e l l - d i v e r s i f i e d t r a n s a n d e a n t r i b e , u n t i l y e t 
u n k n o w n s o u t h o f t h e A m a z o n r i ve r i n c l u d e s 
o n l y one s p e c i e s o f t h e g e n u s Taeniophora 
c o m m o n in t h e s e c o n d a r y f o r m a t i o n s of t h e 
Napo c e n t e r . O n t h e c o n t r a r y , 2 v i c a r i a n t 
s u e d e s of an a rbo rea l a t y p i c a l genus (Hyle-
philacris) i nhab i t t he n o r t h e r n and the s o u t h e r n 
r e g i o n s of t h e Gu ianan c e n t e r . Th is e n d e m i c 
g e n u s , an i m a g e o f t h e h i g h l y d i s t i n c t i v e 
c h a r a c t e r i s t i c s o f t h e Gu ianan cen te r , a l so 
r e f l e c t s t h e e x i s t e n c e of a n c i e n t b u t c l o s e fau -
n i s t i c r e l a t i o n s h i p s b e t w e e n t h e Gu ianan and 
t h e C e n t r a l A m e r i c a n - A n d e a n r e g i o n s . 

A n o t h e r case is r e p r e s e n t e d by t h e c h a b l i s 
genus Ommatolampis (F ig . 4 ) , v e r y c o m m o n 
n o r t h of t he A m a z o n . A r e c e n t s i g n a l i z a t i o n 
f r o m Por to V o l h o fa r t o t h e s o u t h of t h e 
A m a z o n r i v e r s e e m s , h o w e v e r , t o i n d i c a t e a 
r e l i c t u a l p r e s e n c e of t he g e n u s in t h i s a r e a . 

Fig. 5 — Distribution of the genera Caloscirtus, Calohippus and Eugenacris. 

A l t hough m o r e r e s t r i c t e d than t h e r e l a t i o n s 
be tween the s o u t h e r n , w e s t e r n , o r e a s t e r n 
cen te rs , r e l a t i o n s b e t w e e n t h e n o r t h e r n c e n t e r s 
do n o n t h e l e s s e x i s t . S o m e Nape Bactrophori
nae (Adrolampis, Pseudonautia) r ange t o t h e 
nor th o u t s i d e of t he f o r e s t r e a l m . They p e r s i s t 
in t he f o r e s t ga le r i es of t he l l a n o s and reach 
the Venezue lan c o a s t . O n e s p e c i e s . Adrolam
pis delicata, o f t he c h a r a c t e r i s t i c Napo "colom-
biae" g i o u p is k n o w n f r o m Gu iana , w h i l e t h e 
Guyanan Adrolampis vittagenae r e a c h e s Ma-
racay . 

S im i l a r l y , a m o n g t h e g r o u p "colombiae" o f 
t he genus Pseudonautia, one s p e c i e s is k n o w n 
f r o m the C o l o m b i a n Ca ra ib p l a i n , w h i l e a n o t h e r 
i nhab i t s t h e G u y a n a n c e n t e r . I t s e e m s , 
t h e r e f o r e , t h a t c o n t a c t b e t w e e n t h e t w o 
no r the rn c e n t e r s w a s eas ie r in t h e v e r y near 
past than i t is t o d a y . 

No longer s i t u a t e d a t t h e genus o r t h e 

spec ies l eve l bu t at t h e t r i b e l e v e l , t h e p e c u l i a r 



A Hylephilacris magnicornis 
• corticicolor 

• Taeniophora caqueta 
• spp 
•V Megachei lacr is 
0 Megacephalacr is 

Fig. 6 — Distribution of the tribe Taeniophorini (Bactrophorinae). 

RELATIONS WITH THE ATLANTIC FOREST 

The a rbo rea l f auna of t h e A t l a n t i c F o r e s t 

is v e r y poo r l y k n o w n a t t h e p r e s e n t t i m e . 

M o r e o v e r , as a c o n s e q u e n c e of i n t e n s e ag r i 

c u l t u r e and b r e e d i n g , any h o p e of o b t a i n i n g 

m o r e k n o w l e d g e a b o u t t h i s r e g i o n s e e m s t o 

be a l ready l o s t . 

Th ree a rbo rea l s p e c i e s w e r e r e c e n t l y d i s 
c o v e r e d . T w o o f t h e m , Adrolampis bahiana 
(Bactrophorinae) and Poecilocloeus janeirensis 
(Proctolabinae), a re c l o s e l y r e l a t e d t o t h e 
Ucaya l i g roups of s p e c i e s . The t h i r d , Pseudo-
nautia beckeri f r o m Bah ia , b e l o n g s t o a w e l l -
d i f f e r e n t i a t e d g roup of t h e M a d e i r a c e n t e r . 

/Til o f t h e s e s p e c i e s p r o b a b l y r e c e n t l y 
r eached t h e A t l a n t i c c o a s t t h r o u g h an ex
pans ion of t h e f o r e s t . They t y p i c a l l y s h o w h o w 

the m e r i d i o n a l c e n t e r s f u n c t i o n e d as s u p p l i e r s 
in a l e s s - d e m a n d i n g f o r e s t f a u n a . 

A l t h o u g h i n s u f f i c i e n t l y i n v e s t i g a t e d , t he 
a rbo rea l f auna o f t h e Braz i l i an A t l a n t i c coas t 
s e e m s t o be v e r y poor (a s a m p l e t a k e n in t h e 
B e l m o n t e r e g i o n d u r i n g t h e m o s t f a v o r a b l e 
m o n t h s — D e c e m b e r - J a n u a r y — c o n t a i n e d 
v e r y f e w i n s e c t s ) • These r e s u l t s ag ree w i t h 
the gene ra l f a u n i s t i c i m p o v e r i s h m e n t o b s e r v e d 
a l ong a w e s t - e a s t ax is (a t l eas t For t h e g r c u p s 
c o n s i d e r e d h e r e ) . A m o n g t h e 201 s p - c i e s 
c o n s i d e r e d , 94 Bactrophorinae and 57 Procto
labinae o c c u r in t h e w e s t e r n c e n t e r s as c o m 
p a r e d t o 30 and 20 r e s p e c t i v e l y in t h e e a s t e r n 
c e n t e r s . 

Th i s i m p o v e r i s h m e n t is p a r t i c u l a r l y s t r i k i n g 
in t h e g e n u s Poecilocloeus f o r w h i c h , a m o n g 
t h e 47 k n o w n s p e c i e s , 40 i n h a b i t t h e w e s t e r n 
c e n t e r s . 6 t h e e a s t e r n c e n t e r s , and on ly one 
is t h o u g h t t o be e n d e m i c in t h e A t l a n t i c Fo res t . 



CONCLUSIONS 

This s t u d y revea l s t h a t t h e d i s p e r s a l c e n t e r s 
are c h a r a c t e r i z e d by a r e l a t i v e l y h igh n u m b e r 
of e n d e m i c gene ra and s p e c i e s . P reva i l i ng 
e n v i r o n m e n t a l c o n d i t i o n s ( c l i m a t e and t y p e o f 
v e g e t a t i o n ) a l so c o n t r i b u t e t o t h e f a u n i s t i c 
o r i g i n a l i t y of each o f t h e s e c e n t e r s . Poss ib l y 
w i d e , bu t i m p r e c i s e l y d e f i n e d zones o f i n -
t e r p e n e t r a t i o n r e f l e c t t h e f a u n i s t i c e x c h a n g e s 
w h i c h p r e d o m i n a t e b e t w e e n the t w o w e s t e r n 
c e n t e r s , b e t w e e n t h e t w o e a s t e r n c e n t e r s , and 
t o a l esse r e x t e n t b e t w e e n t h e m e r i d i o n a l 
c e n t e r s . 

Some b i o g e o g r a p h i c a l and p a l e o c l i m a t o l o -
g ica l h y p o t h e s e s a re c o n f i r m e d by t h e charac-
t e r i s l i c s and t h e i n t e r r e l a t i o n s of t h e d i f f e r e n t 

d i s p e r s a l c e n t e r s - Th i s is t h e c a s e f o r t h e 
r e f u g e t heo ry — f o r f o r e s t r e f u g e s as w e l l as 
fo r savanna r e f u g e s . 

The e x p a n s i o n o f d i f f e r e n t f o r e s t t y p e s 
w h i c h a l l o w e d t e m p o r a r y c o n n e c t i o n s b e t w e e n 
t h e A m a z o n i a n bas in and t h e A t l a n t i c F o r e s t 
13 a f f i r m e d by "he p r e s e n c e t h e r e o f r e c e n t o r 
m o d e r a t e l y a n c i e n t e l e m e n t s (Episomacris, 
Adrolampis, Pseudonautia). H o w e v e r , i f one 
c o n s i d e r s t h e e n t i r e r e g j o n a l f auna of t h e M a t a 
A t l â n t i c a and n o t j u s t t h e f e w a c c e s s o r y 
c o m p o n e n t s c i t e d a b o v e , i t is e v i d e n t t h a t t h e 
m a j o r i n f l u e n c e is due t o a r e l a t i v e l y a n c i e n t 
i s o l a t i o n o f t h i s r e g i o n t h a t c a u s e d a h igh leve l 
o f e n d e m i s m ( 5 3 , 3 % ) . The a n t i q u i t y o f t h e 
i s o l a t i o n is a t t e s t e d t o by t h e m a r k e d gap t h a t 
sepa ra tes m o s t of t h e e n d e m i c f o r m s (Antipha-

• Bucephalacris bohlsii 
• Apo lobamba pulchra 
A Machaeropeles rostratus 

A 
A 

• A • 
• A A 

Fig. 7 — Transamazonian distribution of some open-biotope species. 



rítís, Antiphon, Opshomala, Lathacris, Pycno-

sarcus, e t c . . ) f r o m t h e i r c l o s e s t A m a z o n i a n 

re la t ives . 

On the o t h e r hand , t h e r e c e s s i o n of t h e 

forest a l l o w e d i n t e r m i t t e n t c o n t a c t b e t w e e n 

ihe savannas w h i c h b o r d e r t h e A m a z o n i a n 

forest to t h e n o r t h and t o t h e s o u t h . Th i s is 

at tested t o by s o m e t r a n s a m a z o n i a n d i s t r i 

bution p a t t e r n s , ( F i g . 7) . Three s p e c i e s s t i l l 

pers is t as e v i d e n c e of one of t h e m o s t r ecen t 

connec t ions : Apolobamba pulchra (Gomphoce-

rinae), Bucephalacris bohlsii, and Machaero-

pe/es rostratus (Ommatolampinae). These 

open-b io tope s p e c i e s a re w i d e l y d i s t r i b u t e d in 

the C e r r a d o s , p r o b a b l y i n h a b i t i n g a l l t h e r eg i on 

that e x t e n d s f r o m t h e B o l i v i a n L lanos t o t h e 

Caat inga. They a re f o u n d aga in n o r t h of t h e 

Amazon ian f o r e s t w h e r e one of t h e m (Machae-

rcpeles rostratus) is d i f f e r e n t i a t e d a t t h e 

subspec ies l e v e l - Bucephalacris bohlsii is a lso 

found in t h e " c a m p o s " a reas e n c l o s e d in t h e 

f o res t and in t h e a n t h r o p i c o p e n - b i o t o p e s o f 

Lower A m a z o n i a -

RESUMO 

Os centros de dispersão da fauna acridiana ar

bórea da Amazônia são definidos com base no ostudo 

das Subfamílias Bactrophorinae e Proctolabinae. Fo 

ram revelados quatro centros de dispersão, os quais 

correspondem aos principais centros propostos por 

Müller (1973) e Haffer (1979). As características eco

lógicas de suas faunas e as relações entre os caiUros 

são abordadas provisoriamente através do estudo de 

alguns padrões de distribuição policêntrica (Ommato

lampinae, Proctolabinae), assim como através de rela

ções mais restritas entre os centros amazônicos e a 

Mata Atlântica. 
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