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O r g a n i z i n g  t h e  6 t h  W D A  O d o n a t o l o g y  C o n g r e s s  h a s  b e e n  a  p l e a s u r e  a n d  a  c h a l l e n g e .  
O n  o n e  h a n d ,  w e  w e r e  v e r y  h a p p y  t o  p r o v i d e  t h e  b e s t  a c a d e m i c  a n d  f r i e n d l y  
e n v i r o n m e n t  t o  o u r  c o l l e a g u e s  a n d  f r i e n d s .  H o w e v e r ,  o n  t h e  o t h e r  h a n d ,  g i v e n  t h e  
r a t h e r  u n f o r t u n a t e  s w i n e  o u t b r e a k  t h a t  o c c u r r e d  i n  M a y ,  2 0 0 9  i n  M e x i c o ,  m a n y  i s s u e s  
b e c a m e  f a r  m o r e  c o m p l e x .  D e s p i t e  t h i s  m i x t u r e  o f  f e e l i n g s ,  t h e  c o n g r e s s  w a s  w i d e l y  
p o s i t i v e  f o r  e v e r y o n e .  

 

T h e r e  w e r e  m a n y  i n s t i t u t i o n s  a n d  i n d i v i d u a l  p e o p l e  w h o s e  s u p p o r t  n e e d s  t o  b e  
a p p r e c i a t e d .  A s  f o r  t h e  f o r m e r  w e  w o u l d  l i k e  t o  t h a n k  t h e  I n s t i t u t o  d e  E c o l o g í a ,  A .  C . ,  
I n s t i t u t o  d e  B i o l o g í a  a n d  I n s t i t u t o  d e  E c o l o g í a  ( b o t h  f r o m  t h e  U n i v e r s i d a d  N a c i o n a l  
A u t ó n o m a  d e  M é x i c o ) ,  t h e  C o n s e j o  N a c i o n a l  p a r a  e l  C o n o c i m i e n t o  y  U s o  d e  l a  
B i o d i v e r s i d a d  ( C O N A B I O )  a n d ,  o f  c o u r s e ,  t h e  W o r l d  D r a g o n f l y  A s s o c i a t i o n .  A l l  o f  
t h e m  p r o v i d e d  b o t h  l o g i s t i c  a n d  f i n a n c i a l  s u p p o r t  a t  a l l  s t a g e s .  A s  f o r  t h e  i n d i v i d u a l  
p e o p l e ,  o u r  m o s t  s i n c e r e  a p p r e c i a t i o n  f o r :  H e l g a  C . P .  B a r b a  M e d i n a ,  I s a a c  G o n z á l e z  
S a n t o y o ,  L e o n a r d o  G o n z á l e z   V a l e n c i a ,  D a n i e l  G o n z á l e z  T o k m a n ,  J e s ú s  G u i l l e r m o  
J i m é n e z  C o r t é s ,  A l e j a n d r a  L ó p e z  V a l e n z u e l a ,  R a ú l  I .  M a r t í n e z  B e c e r r i l ,  H a y d e é  
P e r a l t a  V á z q u e z ,  M a r t í n  A .  S e r r a n o  M e n e s e s ,  D a n i e l a  S i l v a  R u i z  a n d  J e s ú s  W o n g  
M u ñ o z .   W e  a r e  p a r t i c u l a r l y  g r a t e f u l  w i t h  J u l i o  C é s a r  M o n t e r o  R o j a s  f o r  h i s  a l t r u i s t i c  
h e l p  w i t h  t h e  d e s i g n  o f  t h e  c o n g r e s s  a n d  t  s h i r t s  l o g o s  a s  w e l l  a s  m a n y  o t h e r  a s p e c t s  
o f  t h e  c o n g r e s s  o r g a n i z a t i o n .  A l s o  o u r  a p p r e c i a t i o n  t o  t h o s e  p e o p l e  t h a t  w h i l e  
a t t e n d i n g  t h e  c o n g r e s s  d i v e r t e d  t h e i r  a t t e n t i o n  t o  r e a d i l y  p r o v i d e  h e l p  w h e n e v e r  t h i s  
w a s  n e e d e d .   

 

T h e  o r g a n i z i n g  c o m m i t t e e  

 

R o d o l f o  N o v e l o - G u t i é r r e z  E n r i q u e  G o n z á l e z - S o r i a n o  A l e x  C ó r d o b a - A g u i l a r  
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June 7 June 8 June 9 June 10 June 11 June 12 June 13, 14, 15 
9:00-10:00 AM 

 
OPENING CEREMONY 

 
MIKE PARR 

A few words about 
Phil Corbet 

 

9:00-10:00 AM 
 

PLENARY: 
MARK FORBES 

Ecological parasitology of 
odonates: resistance to 

understanding 

9:00-10:00 AM 
 

PLENARY: 
ROSSER GARRISON 
Diversity of Neotropical 

Zygoptera 

10:00-11:00 AM 
 

PLENARY: 
MICHAEL SAMWAYS 

Conserving dragonflies in a 
rapidly changing world 

 

10:00-11:00 AM 
 
 

Oral contributions 

10:00-11:20 AM 
 

 
Oral contributions 

9:00-11:20 AM 
 
 

 
 
 

Poster session 2 

11:00-11:40 AM 
 

Coffee break 
11:20-11:40 AM 

Coffee break 

11:00-11:40 AM 
 

Coffee break 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

11:20-12:00 PM 
 

Oral contributions 

12:00-12:40 PM 
Coffee break 

11:40-2:00 PM 
 

Oral contributions 
 

11:40-2:00 PM 
 

Oral contributions 
 

11:40-2:00 PM 
 

Poster session 1 
12:40-2:00 PM 

Oral contributions 
2:00-4:00 PM 

Lunch 
2:00-4:00 PM 

Lunch 
2:00-4:00 PM 

Lunch 
2:00-4:00 PM 

Lunch 
4:00-4:40PM 

Oral presentations of 
posters for session 2 

4:00-5:40 PM 
 

Oral contributions 

4:00-5:40 PM 
 

BIENNIAL GENERAL 
MEETING 

 

4:00-6:00 PM 
 
 

Oral contributions 4:40-6:20 PM 
 

Oral contributions 5:40-6:20 PM 
 

CLOSING CEREMONY 
 

 
 
 
 

12:00-7:00 PM 
 

Desk registration 
Crowne Plaza Hotel, 

Xalapa 

5:40-7:00 PM 
 

BOARD OF TRUSTEES 
MEETING 

6:00-7:00 PM 
Oral presentations of 
posters for session 1 

 6:20-7:20 PM 
 

IUCN MEETING 
7:00-9:00 PM 

 
Welcome cocktail 

 

  

M
id

co
ng

re
ss

 T
ou

r 
E

l T
aj

in
 A

rc
ha

eo
lo

gi
ca

l S
ite

 

 
7:00-10:00 PM 

 
CONGRESS DINNER 
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9 : 0 0 - 1 0 : 0 0  
 

 
O P E N I N G  C E R E M O N Y  

 
M I K E  P A R R  

A  f e w  w o r d s  a b o u t  P h i l  C o r b e t  
 

1 0 : 0 0 - 1 1 : 0 0  
 

 
P L E N A R Y :  

M I C H A E L  S A M W A Y S  
C o n s e r v i n g  d r a g o n f l i e s  i n  a  r a p i d l y  c h a n g i n g  w o r l d  

 

1 1 : 0 0 - 1 1 : 4 0  
 

C o f f e e  b r e a k  

1 1 : 4 0 - 1 4 : 0 0  
 

 
O R A L  C O N T R I B U T I O N S  

C H A I R M A N :  G Ö R A N  S A H L É N  
 

F L E N N E R  &  S A H L É N  
F o r e s t r y  a n d  c l i m a t e  c h a n g e :  i n t e r a c t i o n s  o f  t w o  d i s t u r b a n c e  f a c t o r s  o f  

d r a g o n f l y  c o m m u n i t i e s  
 

T E R A M O T O  &  W A N A T A B E  
C o l o n i z a t i o n  p r o c e s s  o f  t h e  t h r e a t e n e d  d a m s e l f l y ,  M o r t o n g r i o n  h i r o s e i ,  i n  

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

G R O E N E N D I J K  &  B O U W M A N  
F i n a l i z i n g  t h e  s p e c i e s  p r o t e c t i o n  p l a n  o f  S o m a t o c h l o r a  a r c t i c a  i n  t h e  

N e t h e r l a n d s  
 

T E R M A A T ,  G R O E N E N D I J K ,  B O U W M A N  &  V A N  S T R I E N  

T o w a r d s  a n  E u r o p e a n  d r a g o n f l y  m o n i t o r i n g  s c h e m e :  u s i n g  t h e  r e s u l t s  o f  
t h e  D u t c h  s c h e m e  a s  a n  e x a m p l e  

 
W I L S O N  

T h e  o d o n a t e  r e c o l o n i z a t i o n  o f  H o n g  K o n g  
 

H O L U S A  
T h e  a n a l y s i s  o f  t h e  h a b i t a t  o f  C o r d u l e g a s t e r  h e r o s  o n  i t s  n o r t h e r n  a r e a  

b o r d e r  i n  S l o v a k i a  
 

S Á N C H E Z ,  R E A L P E  &  S A L A Z A R  

E v i d e n c e  o f  a  p o s s i b l e  n e w  c r y p t i c  s p e c i e s  i n  t h e  g e n u s  P o l y t h o r e  
( P o l y t h o r i d a e :  O d o n a t a )  i n  t h e  C o l o m b i a n  E a s t e r n  A n d e s  f o o t h i l l s  

 

1 4 : 0 0 - 1 6 : 0 0  L u n c h  

 
 

O R A L  C O N T R I B U T I O N S  
C H A I R M A N :  J O H N  H A W K I N G  

 
D I J K S T R A ,  K A L K M A N ,  S T O K V I S  &  V A N  T O L  

D a w n  o f  t h e  d a m s e l s :  p h y l o g e n e t i c  r e s e a r c h  o n  P a l a e o t r o p i c a l  Z y g o p t e r a  
 

E G U Í A - L I Z  &  N O V E L O - G U T I É R R E Z  
S p a t i a l - t e m p o r a l  a n a l y s i s  o f  t h e  O d o n a t a  c o m m u n i t y  s t r u c t u r e  i n  t h r e e  

m i c r o b a s i n s  o f  t h e  c e n t r a l  M é x i c o  
 

H A W K I N G ,  C O O K ,  S M I T H  &  M C I N E R N E Y   
I n t e r p r e t i n g  c h a n g e s  i n  t e m p o r a l  p a t t e r n s  o f  O d o n a t a  l a r v a l  a s s e m b l a g e  t o  

a s c e r t a i n  t h e  e c o l o g i c a l  h e a l t h  o f  a  l a r g e  i n l a n d  r i v e r  
 

1 6 : 0 0 - 1 7 : 4 0  
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C O R D E R O  R I V E R A ,  L O R E N Z O - C A R B A L L A ,  B E A T T Y ,  U T Z E R I  &  V I E I R A  

P a r t h e n o g e n e t i c  I s c h n u r a  h a s t a t a  a s  a n  i n d i c a t o r  o f  w a t e r  q u a l i t y  i n  t h e  
A z o r e s ,  w i t h  n o t e s  o n  e c o l o g y  

 
C O N Z E  

 D y n a m i c s  a n d  c o n t i n u i t y  i n  d r a g o n f l i e s  –  e x a m p l e s  f r o m  N o r t h r h i n e -
W e s t f a l i a ,  G e r m a n y  

 

1 7 : 4 0 - 1 8 : 0 0  B O A R D  O F  T R U S T E E S  M E E T I N G  
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T I M E  J U N E  9  

9 : 0 0 - 1 0 : 0 0  

 
P L E N A R Y :  

M A R K  F O R B E S  
E c o l o g i c a l  p a r a s i t o l o g y  o f  o d o n a t e s :  r e s i s t a n c e  t o  u n d e r s t a n d i n g  

 

1 0 : 0 0 - 1 1 : 2 0  

 
O R A L  C O N T R I B U T I O N S  

C H A I R M A N :  A L E X  C Ó R D O B A - A G U I L A R  
 

P E R A L T A - V Á Z Q U E Z  &  C Ó R D O B A - A G U I L A R  
D o  i n t e r s p e c i f i c  d i f e r e n c e s  i n  i m m u n e  a b i l i t y  e x p l a i n  p a r a s i t i s m  v a r i a t i o n  

i n  a  d a m s e l f l y  c o m m u n i t y ?  
 

J I M É N E Z - C O R T É S  &  C Ó R D O B A - A G U I L A R  
H o w  c o s t l y  i s  a  c o s t l y  o r n a m e n t ?  C o v a r i a t i o n  a m o n g  i m m u n e  a b i l i t y ,  

o r n a m e n t  a n d  b o d y  s i z e  e x p r e s s i o n  i n  t h e  A m e r i c a n  r u b y s p o t  
 

G O N Z Á L E Z - S A N T O Y O  &  C Ó R D O B A - A G U I L A R  
R e l a t i o n s h i p  b e t w e e n  t h e  s i z e  o f  t h e  r e d  w i n g  s p o t  a n d  p h e n o l o x i d a s e  

a c t i v i t y  i n  f i v e  H e t a e r i n a  s p e c i e s  
 

G O N Z Á L E Z - T O K M A N  &  C Ó R D O B A - A G U I L A R  
 H i g h  o r n a m e n t a t i o n  i m p a i r s  m a l e  " p r i m i n g "  a b i l i t y  i n  t h e  d a m s e l f l y  

H e t a e r i n a  a m e r i c a n a  ( O d o n a t a :  C a l o p t e r y g i d a e )  
 

1 1 : 2 0 - 1 1 : 4 0   C o f f e e  b r e a k  

1 1 : 4 0 - 1 4 : 0 0  

 
O R A L  C O N T R I B U T I O N S  

C H A I R M A N :  M A R T Í N  S E R R A N O - M E N E S E S  
 

G O N Z Á L E Z - S O R I A N O ,  D E L G A D O - H E R N Á N D E Z ,  &  C Ó R D O B A - A G U I L A R  
O b s e r v a t i o n s  o f  t h e  r e p r o d u c t i v e  b e h a v i o u r  o f  P r o t o n e u r a  c a r a  C a l v e r t  

( Z y g o p t e r a : P r o t o n e u r i d a e )  
 

C O R D E R O ,  C O N T R E R A S - G A R D U Ñ O ,  L A N Z - M E N D O Z A  &  C Ó R D O B A -
A G U I L A R  

T r e a t m e n t  w i t h  a n  a n a l o g o u s  o f  j u v e n i l e  h o r m o n e  p r o d u c e s  c o n t r a s t i n g  
r e s u l t s  i n  s u r v i v o r s h i p  o f  t w o  s p e c i e s  o f  C a l o p t e r y x  

 
C Ó R D O B A - A G U I L A R  &  M U N G U Í A - S T E Y E R  

D o  i n d i v i d u a l s  i n  b e t t e r  c o n d i t i o n  s u r v i v e  f o r  l o n g e r ?  F i e l d  s u r v i v a l  
e s t i m a t e s  a c c o r d i n g  t o  m a l e  a l t e r n a t i v e  r e p r o d u c t i v e  t a c t i c s  a n d  s e x  

 
S E R R A N O - M E N E S E S  &  C Ó R D O B A - A G U I L A R  

S e x u a l  s e l e c t i o n  a n d  t h e  e v o l u t i o n  o f  m a l e  w i n g  p i g m e n t a t i o n  i n  O d o n a t a  
 

A N D E R S O N  &  G R E T H E R  
 I n t e r s p e c i f i c  a g g r e s s i o n  a n d  c h a r a c t e r  d i s p l a c e m e n t  o f  c o m p e t i t o r  

r e c o g n i t i o n  i n  H e t a e r i n a  d a m s e l f l i e s  
 

B E A T T Y ,  C O R D E R O  R I V E R A ,  H A R D I N G ,  H O F F M A N N ,  S H E R R A T T  &  
V A N  G O S S U M  

T h e  d a m s e l f l y  g e n u s  P o l y t h o r e  ( Z y g o p t e r a :  P o l y t h o r i d a e ) :  b i o g e o g r a p h y ,  
e c o l o g y ,  a n d  t h e  p o t e n t i a l  f o r  m i m e t i c  r e s e m b l a n c e  i n  m u l t i p l e  s p e c i e s  

 
A M A Y A - P E R I L L A  &  F A J A R D O - M E D I N A  

D r a g o n f l i e s  o f  M e t a  D e p a r t m e n t  C o l o m b i a :  s p e c i e s ,  i n t e r  a n d  i n t r a s p e c i f i c  
v a r i a t i o n  o f  m a l e  g e n i t a l i a  

 

1 4 : 0 0 - 1 6 : 0 0  L u n c h  
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1 6 : 0 0 - 1 7 2 0  

 
O R A L  C O N T R I B U T I O N S  

C H A I R M A N :  A N D R E A  W O R T H I N G T O N  
 

M A R T E N S  
G r o u p  o v i p o s i t i o n  i n  d a m s e l f l i e s :  a  r e v i e w  

 
G Ü N T H E R  

W h e r e  i s  t h e  d i f f e r e n c e ?  -  c o m p a r a t i v e  s t u d y  o f  m a l e  r e p r o d u c t i v e  
b e h a v i o u r  o f  d i f f e r e n t  c h l o r o c y p h i d  t a x a  

 
W O R T H I N G T O N  &  O L B E R G  

L o o m i n g  s e n s i t i v e  n e u r o n s  i n  t h e  d r a g o n f l y  p r e d i c t  t i m e  t o  c o n t a c t  w i t h  
p r e y  

 
W A R E ,  M A Y ,  K O C H  &  S A H L É N  

D a t i n g  d r a g o n f l i e s :  p r e l i m i n a r y  o d o n a t e  d i v e r g e n c e  t i m e s  
 
 

1 7 : 2 0 - 1 9 : 0 0  

 
O R A L  P R E S E N T A T I O N S  O F  P O S T E R S  F O R  S E S S I O N  1  
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T I M E  J U N E  1 1  

9 : 0 0 - 1 0 : 0 0  

 
P L E N A R Y :  

R O S S E R  G A R R I S O N  
D i v e r s i t y  o f  N e o t r o p i c a l  Z y g o p t e r a  

 

1 0 : 0 0 - 1 1 : 0 0  

 
O R A L  C O N T R I B U T I O N S  
C H A I R M A N :  M I K E  M A Y  

 
M A Y ,  C A R L E  &  K J E R  

S o m e  s u r p r i s e s  i n  t h e  p h y l o g e n y  o f  C o e n a g r i o n i d a e  
 

C A M P B E L L  &  N O V E L O - G U T I É R R E Z  
T a x o n o m i c  d i s t i n c t n e s s  a n d  t h e  a s s e s s m e n t  o f  c h a n g e s  i n  o d o n a t e  

p h y l o g e n e t i c  d i v e r s i t y  
 

P É R E Z - G U T I É R R E Z  
V a l i d a t i o n  o f  s t a n d a r d i z e d  m e t h o d o l o g y  f o r  d r a g o n f l y  p o p u l a t i o n s  a n d  

c o m m u n i t y  s t u d i e s  
 

1 1 : 0 0 - 1 1 : 4 0  C o f f e e  b r e a k  

1 1 : 4 0 - 1 4 : 0 0  

 
P O S T E R  S E S S I O N  1   

 
A L M I R A N D A ,  P É R E Z  &  G U T I É R R E Z   

C o m p o s i t i o n  a n d  s t r u c t u r e  o f  a  d r a g o n f l y  a s s e m b l a g e  i n  a  S a n  J u a n  
T o c a g u a ,  D e p a r t m e n t  o f  A t l a n t i c o ,  C o l o m b i a  

 
A N G U L O ,  H I N O J O S A ,  D O M Í N G U E Z ,  B U R G O S ,  M A G A Ñ A ,  C O N I C  &  M A Y  

D i s t r i b u t i o n  a n d  p h e n o l o g y  o f  O d o n a t a  l a r v a e  i n  s o u t h e r n  s h a l l o w  
f r e s h w a t e r  s y s t e m s  o f  t h e  P e t e n e s  r e s e r v e ,  C a m p e c h e ,  M e x i c o  

 
A S T U D I L L O ,  N O V E L O - G U T I É R R E Z  &  C A M P B E L L  

O r g a n i c  e n r i c h m e n t  a n d  t h e  p h y l o g e n e t i c  d i v e r s i t y  o f  O d o n a t a  l a r v a e  i n  
t h e  H u e h u e y a p a n  r i v e r ,  C o a t e p e c ,  V e r a c r u z ,  M e x i c o  

 
B O T A - S I E R R A  &  A L T A M I R A N D A  

P r e l i m i n a r y  r e v i e w  o f  t h e  O d o n a t a  f r o m  A n t i o q u i a  ( C o l o m b i a )  
 

B A R B A - M E D I N A ,  G O N Z Á L E Z  &  G O N Z Á L E Z - S O R I A N O   
O d o n a t a  d i v e r s i t y  f r o m  s i x  l o c a l i t i e s  w i t h  t r o p i c a l  d e c i d u o u s  f o r e s t  i n  

M e x i c o  
 

C U E V A S - Y Á Ñ E Z  &  N O V E L O - G U T I É R R E Z  
O d o n a t a  d i v e r s i t y  i n  a n  e l e v a t i o n a l  g r a d i e n t  i n  c e n t r a l  M e x i c o  

 
G Ó M E Z - A N A Y A  &  N O V E L O - G U T I É R R E Z  

A  q u a n t i t a t i v e  s t u d y  o f  O d o n a t a  l a r v a e  a s s e m b l a g e s  f r o m  S i e r r a  d e  
C o a l c o m a n  m o u n t a i n s ,  M i c h o a c á n ,  M e x i c o  

 
H O F F M A N ,  B E A T T Y ,  C O R D E R O ,  H A R D I N G ,  S A N C H E Z ,  S H E R R A T T  &  

V A N  G O S S U M  
D i s t r i b u t i o n  o f  t h e  g e n u s  P o l y t h o r e  ( Z y g o p t e r a :  P o l y t h o r i d a e ) ,  i n c l u d i n g  

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

M A G N H E D E N  &  S A H L É N  
D r a g o n f l i e s  v s .  f i s h :  i n t e r a c t i o n s  b e t w e e n  c o m m u n i t i e s  i n  S w e d i s h  l a k e s  

a n d  p o n d s  
 

1 4 : 0 0 - 1 6 : 0 0  L u n c h  
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1 4 : 0 0 - 1 6 : 4 0  

 
O R A L  P R E S E N T A T I O N S  O F  P O S T E R S  F O R  S E S S I O N  2  

 
 

1 6 : 4 0 - 1 8 : 2 0  

 
 

O R A L  C O N T R I B U T I O N S  
C H A I R M A N :  V I N C E N T  K A L K M A N  

 
K A L K M A N  

M a p p i n g  t h e  d r a g o n f l i e s  o f  t h e  w o r l d  
 

D I J K S T R A ,  C L A U S N I T Z E R  &  K I P P I N G  
T h e  O d o n a t a  d a t a b a s e  o f  A f r i c a :  p u t t i n g  t r o p i c a l  d r a g o n f l y  d i v e r s i t y  o n  

t h e  m a p  
 

A B B O T T  
 O d o n a t a  c e n t r a l :  a  h u b  f o r  t h e  d i s t r i b u t i o n  o f  N e w  W o r l d  O d o n a t a  

 
T H E I S C H I N G E R   

D a t a  b a s i n g  a n d  d i s t r i b u t i o n a l  p a t t e r n s  o f  A u s t r a l i a n  d r a g o n f l i e s  
 

V O N  E L L E N R I E D E R  
D i s t r i b u t i o n  p a t t e r n s  o f  d r a g o n f l i e s :  S t a t e  o f  k n o w l e d g e  i n  t h e  n e o t r o p i c a l  

r e g i o n  
 

1 8 : 2 0 - 1 9 : 2 0   
I U C N  M E E T I N G  
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T I M E  J U N E  1 2  

9 : 0 0 - 1 1 : 2 0  

P O S T E R  S E S S I O N  2   
 

R A M Í R E Z ,  G U T I É R R E Z  &  S P R I N G E R  

T h e  N e o t r o p i c a l  d a m s e l f l y  g e n u s  C o r a :  n e w  l a r v a l  d e s c r i p t i o n s  a n d  a  
c o m p a r a t i v e  a n a l y s i s  o f  k n o w n  s p e c i e s  ( Z y g o p t e r a :  P o l y t h o r i d a e )  

 
R A M O S - H E R N Á N D E Z  

P r e d a t i o n  o f  o d o n a t e s  b y  t h e  b a t  M a c r o t u s  w a r t e r h o u s e i  m i n o r  ( C h i r o p t e r a :  
P h y l l o s t o m i d a e )  i n  c e n t r a l  C u b a  

 
R U I Z - S I L V A  &  C Ó R D O B A - A G U I L A R  

T h e  r o l e  o f  t h e  r e d  w i n g  s p o t  o n  m a l e  t e r r i t o r i a l  c o n t e s t s  i n  H e t a e r i n a  
a m e r i c a n a  

 
T H E I S C H I N G E R  

A  p e c u l i a r  d a m s e l f l y  l a r v a  f r o m  A u s t r a l i a  
 

T O R R E S - C A M B A S  &  T R A P E R O  
O v i p o s i t i o n  f r e q u e n c y  a n d  e m e r g e n c e  o f  P r o t e n e u r a  c a p i l l a r i s  ( R a m b u r ,  

1 8 4 2 )  ( P r o t o n e u r i d a e :  O d o n a t a )  i n  D o s  B o c a s ,  S a n t i a g o  d e  C u b a  
 

T O R R E S - P A C H Ó N ,  R I N C Ó N  &  R E A L P E   
O d o n a t a  d i v e r s i t y  i n  f o u r  l o c a l i t i e s  o f  t h e  h i g h  A n d e a n  f o r e s t  o f   S a n t u a r i o  

d e  F a u n a  y  F l o r a  d e  I g u a q u e ,  B o y a c á ,  C o l o m b i a  
 

T R A P E R O ,  R E Y E S ,  G Ó M E Z  &  C U E L L A R  
A q u a t i c  p l a n t s  a s  e m e r g e n c e  s u b s t r a t e  f o r  o d o n a t a  l a r v a e  i n  L a s  C u a b a s ,  

S a n t i a g o  d e  C u b a  
 

V I L L E D A - C A L L E J A S ,  B A R R E R A - E S C O R C I A ,  D A L E T H - G U E D E A ,  R U I Z -
P U G A  

T h e  c o m p o u n d  e y e s  o f  E r y t h r o d i p l a x  b e r e n i c e  ( O d o n a t a :  L i b e l l u l i d a e )  a n d  
G r o m p h a d o r r i n a  p o r t e n t o s a  ( B l o t t o d e a :  B l a b e r i d a e ) :  a  c o m p a r a t i v e  s t u d y  

 
 

V O N  E L L E N R I E D E R  
D r a g o n f l y  d i v e r s i t y  o n  t h e  A r g e n t i n i a n  C h a c o  

 

1 1 : 2 0 - 1 2 : 0 0  

 
O R A L  C O N T R I B U T I O N S  

C H A I R M A N :  A N D R E A S  M A R T N E S  
 

S U H L I N G  &  R I C H T E R  
T e m p e r a t u r e  d e p e n d e n c e  o n  e m e r g e n c e :  a  m o d e l  b a s e d  o n  l o n g  f i e l d  d a t a  

 
W O N G  &  C Ó R D O B A - A G U I L A R  

S e a s o n a l  c h a n g e s  i n  b o d y  s i z e ,  s e x u a l  s i z e  d i m o r p h i s m  a n d  s e x  r a t i o  i n  a n  
o d o n a t e  c o m m u n i t y  

 

1 2 : 0 0 - 1 2 : 4 0  C o f f e e  b r e a k  

1 2 : 4 0 - 1 4 : 0 0  

 
O R A L  C O N T R I B U T I O N S  

C H A I R M A N :  A N D R E A S  M A R T N E S  
 

M A R T E N S  
S e a r c h i n g  f o r  t h e  l i m i t s  o f  O d o n a t a  b i o l o g y :  a  f i r s t  c o m p a r i s o n  w i t h  

E p h e m e r o p t e r a  
 

H O L U S A  
 T h e  d i u r n a l  a c t i v i t y  o f  a d u l t s  o f  C o r d u l e g a s t e r  b i d e n t a t a  i n  t h e  f l i g h t  

p e r i o d  
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S A H L É N  
 B r a n c h e d  s e t a e  o n  l a r v a l  f e e t  -  w h e r e ,  w h y  a n d  h o w  c o m e ?  

 
T R A P E R O  &  R E Y E S  

T h e  l a s t  i n s t a r  l a r v a  a n d  e m e r g e n c y  p a t t e r n  o f  E r y t h r o d i p l a x  f e r v i d a  
( E r i c h s o n ,  1 8 4 8 )  ( O d o n a t a :  L i b e l l u l i d a e )  i n  L a s  C u a b a s ,  S a n t i a g o  d e  C u b a  

 

1 4 : 0 0 - 1 6 : 0 0  L u n c h  

1 6 : 0 0 - 1 7 : 4 0  B I E N N I A L  G E N E R A L  M E E T I N G  

1 7 : 4 0 - 1 8 : 2 0  C L O S I N G  C E R E M O N Y  

1 8 : 2 0 - 1 9 : 0 0   

1 9 : 0 0 - 2 2 : 0 0  C O N G R E S S  D I N N E R  
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Plenary  Ta lk  –  Monday  8  June ,  2009  
 

C O N S E R V I N G  D R A G O N F L I E S  I N  A  R A P I D L Y - C H A N G I N G  W O R L D  
 

M .  J .  S a m w a y s  
 
D e p a r t m e n t  o f  C o n s e r v a t i o n  E c o l o g y  a n d  E n t o m o l o g y ,  S t e l l e n b o s c h  U n i v e r s i t y ,  
M a t i e l a n d  7 6 0 2 ,  S o u t h  A f r i c a  
 
s a m w a y s @ s u n . a c . z a  
 
T h e  A n t h r o p o c e n e  i s  s e e i n g  o n e  o f  t h e  l a r g e s t  m a s s  e x t i n c t i o n s  o f  s p e c i e s  s i n c e  t h e  
C r e t a c e o u s .  P o s s i b l y  a  q u a r t e r  o f  a l l  i n s e c t  s p e c i e s  w i l l  g o  e x t i n c t  o v e r  t h e  n e x t  f e w  
d e c a d e s .  A s  m a n y  f r e s h w a t e r  s y s t e m s  a r e  h i g h l y  t h r e a t e n e d ,  i t  i s  n o t  s u r p r i s i n g  t h a t  
s o m e  d r a g o n f l y  s p e c i e s  a r e  a l s o  t h r e a t e n e d ,  e s p e c i a l l y  n a r r o w - r a n g e  s p e c i a l i s t s .  Y e t  
s o m e  o t h e r  s p e c i e s  a r e  r e m a r k a b l y  t o l e r a n t  o f  c h a n g e ,  e v e n  b e n e f i t i n g  f r o m  a l t e r e d  
h a b i t a t  c o n d i t i o n s .  D r a g o n f l i e s ,  u n l i k e  m a n y  o t h e r  i n v e r t e b r a t e  t a x a ,  a p p e a r  t o  b e  
r e m a r k a b l y  p o s i t i v e l y  r e s p o n s i v e  t o  r e s t o r e d  c o n d i t i o n s .  T h e y  a r e  a l s o  h i g h l y  
r e s p o n s i v e  t o  c l i m a t e  c h a n g e ,  w i t h  s o m e  s p e c i e s  s h o w i n g  f a s t  a d a p t a t i o n  t o  w a r m e d  
c o n d i t i o n s ,  w h i l e  o t h e r s ,  p a r t i c u l a r l y  s o m e  m o n t a n e  s p e c i e s ,  b e i n g  v e r y  s e n s i t i v e ,  
j e o p a r d i z i n g  t h e i r  f u t u r e .  B y  a n d  l a r g e ,  i t  i s  o n l y  t h e  w i d e s p r e a d  g e n e r a l i s t s  w h i c h  
b e n e f i t  f r o m  a r t i f i c i a l  w a t e r  b o d i e s .  C o n s i d e r i n g  a l l  t h e s e  t h r e a t s  a n d  r e s p o n s e s  o f  
d r a g o n f l y  s p e c i e s ,  w e  a r e  a b l e  t o  i n s t i g a t e  p r o g r e s s i v e  c o n s e r v a t i o n  s t r a t e g i e s .  T h e  
c h a r i s m a t i c  n a t u r e  o f  d r a g o n f l i e s  m e a n s  t h a t  t h e r e  i s  e n t h u s i a s t i c  s u p p o r t  o f  t h e  
p u b l i c .  C l e a r l y ,  i t  i s  i m p o r t a n t  t o  c o n s e r v e  n a t u r a l  a r e a s  i n  t h e  f i r s t  p l a c e ,  a n d  t h e n  
a i m  t o  r e s t o r e  c o n d i t i o n s  a r o u n d  t h e s e  c o r e  h a b i t a t s ,  a s  d r a g o n f l i e s ,  e v e n  r a r e  
e n d e m i c  s p e c i e s ,  t e n d  t o  b e  r e a d y  c o l o n i s t s  o f  s u i t a b l e  h a b i t a t  c o n d i t i o n s .  T h i s  
a p p r o a c h  c a n  a l s o  e n g a g e  u s e  o f  l a r g e - s c a l e  e c o l o g i c a l  n e t w o r k s ,  w h i c h  n o t  o n l y  
i n c r e a s e  t h e  a r e a  o f  o c c u p a n c y  a n d  e x t e n t  o f  o c c u r r e n c e  o f  s p e c i e s ,  b u t  a l s o  p u t  i n  
p l a c e  a  b u f f e r  a g a i n s t  c l i m a t e  c h a n g e .  W h e n  t h e s e  l a r g e - s c a l e  a n d  p o s i t i v e  a p p r o a c h e s  
a r e  t a k e n ,  t h e  d r a g o n f l i e s  a c t  a s  u m b r e l l a  s u r r o g a t e s  f o r  o t h e r  b i o t i c  c o m p o n e n t s ,  
e m p h a s i z i n g  h o w  d r a g o n f l i e s  a r e  m a i n s t r e a m  i n  g l o b a l  c o n s e r v a t i o n  s t r a t e g i e s .  
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F O R E S T R Y  A N D  C L I M A T E  C H A N G E :  I N T E R A C T I O N S  O F  T W O  
D I S T U R B A N C E  F A C T O R S  O N  D R A G O N F L Y  C O M M U N I T I E S  

 
I .  F l e n n e r 1 , 2  &  G .  S a h l é n 1

  
1 E c o l o g y  a n d  E n v i r o n m e n t a l  S c i e n c e s ,  H a l m s t a d  U n i v e r s i t y ,  P . O .  B o x  8 2 3 ,  3 0 1 1 8  
H a l m s t a d ,  S w e d e n  
 
2 D e p a r t m e n t  o f  A n i m a l  E c o l o g y ,  U p p s a l a  U n i v e r s i t y ,  N o r b y v ä g e n  1 8  D ,  7 5 2 3 6  
U p p s a l a ,  S w e d e n  
 
i d a . f l e n n e r @ h h . s e  
 
F o r e s t r y  h a s ,  u p  t o  n o w ,  b e e n  r e g a r d e d  t h e  m a j o r  d i s t u r b a n c e  f a c t o r  i n  S w e d i s h  
f o r e s t s .  T h i s  l a n d s c a p e  c o n s i s t s  o f  a  m o s a i c  o f  f o r e s t  m i x e d  w i t h  w e t l a n d s ;  
c o n s e q u e n t l y ,  t h e  c o n d i t i o n s  o f  s u r r o u n d i n g  f o r e s t  a l s o  a f f e c t  t h e  c l o s e - b y  w e t l a n d s .  
R e s u l t s  f r o m  a  r e c e n t  s t u d y  o f  o u r s  i m p l y  t h a t  a n o t h e r  f a c t o r  n o w  h a s  b e c o m e  o f  
s i g n i f i c a n c e :  c l i m a t e  c h a n g e .  H e r e  w e  c o m p a r e  d r a g o n f l y  c o m m u n i t y  d a t a  f r o m  t w o  
a r e a s  i n  c e n t r a l  S w e d e n  a t  s i m i l a r  l a t i t u d e s  b u t  w i t h  d i f f e r e n t  p r e s s u r e  o f  f o r e s t r y .  
T h e  f i r s t  a r e a  i s  u s e d  f o r  c o m m e r c i a l  f o r e s t r y ,  w h i l e  t h e  s e c o n d  i s  s i t u a t e d  i n  a  b i g  
n a t u r e  r e s e r v e  a r e a  o n l y  e x p o s e d  t o  g e n t l e r  a n d  s m a l l e r  s c a l e  f o r e s t r y .  D a t a  r e g a r d i n g  
s p e c i e s  o c c u r r e n c e  a n d  f o r e s t r y  a c t i v i t i e s  c l o s e  t o  t h e  l a k e s  w e r e  c o l l e c t e d  a t  t w o  
o c c a s i o n s  i n  a n d  a r o u n d  e a c h  l a k e  ( 1 9 9 6 / 9 7  a n d  2 0 0 6 / 0 8  r e s p e c t i v e l y ) ,  a n d  c h a n g e s  i n  
s p e c i e s  e c o l o g y ,  s p e c i e s  p o o l s  a n d  d i v e r s i t y  i s  c o m p a r e d  b e t w e e n  y e a r s .  O u r  r e s u l t s  
i m p l y  t h a t  d r a g o n f l y  c o m m u n i t y  r e a c t i o n s  t o  c l i m a t e  c h a n g e  i n  t h e  t w o  a r e a s  a r e  
d i f f e r e n t .  T h e r e  s e e m s  t o  b e  f e w e r  c h a n g e s  i n  t h e  c o m m u n i t i e s  i n  t h e  n a t u r e  r e s e r v e  
a r e a  t h a n  i n  t h e  a r e a  u s e d  f o r  f o r e s t r y ,  e v e n  t h o u g h  s p e c i e s  h a v e  d i s a p p e a r e d  a n d  
o t h e r s  h a v e  b e e n  a d d e d  i n  b o t h  a r e a s .  T h e  r e s u l t s  a n d  t h e i r  i m p l i c a t i o n s  w i l l  b e  
d i s c u s s e d  f u r t h e r .  
 
 
 

C O LO N I ZA T I O N  P R O C E S S  O F  T H E  T H R E A T E N E D  D A M S E L F L Y ,  
M O R T O N A G R I O N  H I R O S E I ,  I N  T H E  A R T I F I C I A L L Y  E S T A B L I S H E D  

R E E D  C O M M U N I T Y 
 

Y .  T e r a m o t o  &  M .  W a t a n a b e  
 
G r a d u a t e  S c h o o l  o f  L i f e  a n d  E n v i r o n m e n t a l  S c i e n c e s ,  U n i v e r s i t y  o f  T s u k u b a ,  J a p a n  
 
m o c h y 2 6 @ h o t m a i l . c o m  
 
F o r  t h e  h a b i t a t  o f  t h e  t h r e a t e n e d  d a m s e l f l y ,  M o r t o n a g r i o n  h i r o s e i ,  a  r e e d  c o m m u n i t y  
( 2 1 0 0 m 2 )  w a s  a r t i f i c i a l l y  e s t a b l i s h e d  a d j a c e n t  t o  t h e  n a t u r a l  h a b i t a t  ( 5 0 0 m 2 )  b y  
t r a n s p l a n t i n g  r e e d  r h i z o m e .  B e c a u s e  b o t h  s e x e s  h a v e  l o w  f l i g h t  a c t i v i t y  t h r o u g h o u t  
t h e i r  l i f e t i m e  ( w h i c h  r e s u l t s  i n  l o w  d i s p e r s i o n  a b i l i t y ) ,  f e w  a d u l t s  i m m i g r a t e d  t o  t h e  
n e w  r e e d  c o m m u n i t y  d u r i n g  t h e  1 s t  y e a r  o f  t h e  e s t a b l i s h m e n t .  T h e y  t e n d e d  t o  r e m a i n  
n e a r  t h e  n a t u r a l  h a b i t a t .  H o w e v e r ,  t h e  d i s t r i b u t i o n  o f  t h e  l a r v a e  i n  t h e  e s t a b l i s h e d  
h a b i t a t  w a s  r a t h e r  w i d e ,  w h e n  c o m p a r e d  t o  t h a t  o f  t h e  a d u l t s .  I n  t h e  s e c o n d  y e a r  o f  
t h e  e s t a b l i s h e d  h a b i t a t ,  a d u l t s  e m e r g e d  f r o m  t h e  w h o l e  r e e d  c o m m u n i t y .  T h e  d a i l y  
n u m b e r  o f  e m e r g i n g  a d u l t s  w a s  e s t i m a t e d  u s i n g  l i n e  t r a n s e c t  m e t h o d ,  w h i c h  w a s  
c o m p a r a b l e  w i t h  t h a t  e s t i m a t e d  f r o m  t h e  m a r k - a n d - r e c a p t u r e  m e t h o d .  A d u l t  
p o p u l a t i o n  s i z e  i n  t h e  n a t u r a l  h a b i t a t  w a s  c a l c u l a t e d  a t  a p p r o x i m a t e l y  2 0 , 0 0 0  
i n d i v i d u a l s  p e r  y e a r  f o r  a  p e r i o d  o f  6  y e a r s  ( t h a t  i s  a p p r o x i m a t e l y  2 0  a d u l t s  p e r  
s q u a r e  m e t e r ) .  T h e  n u m b e r  o f  a d u l t s  i n  t h e  e s t a b l i s h e d  h a b i t a t  h a s  i n c r e a s e d ,  a n d  i t  
h a s  r e a c h e d  a  s i m i l a r  d e n s i t y  t o  t h a t  o f  t h e  n a t u r a l  h a b i t a t .  T h e r e f o r e ,  t h e  
c o l o n i z a t i o n  o f  M .  h i r o s e i  i n  t h e  e s t a b l i s h e d  h a b i t a t  w a s  c o n s i d e r e d  s u c c e s s f u l .  



 Abstracts: 6th WDA congress 

  15

 
F I N A L I ZI NG  T H E  S P E C I E S  P RO T E C T I O N  P L A N  O F  
S O M A T O C H L O R A  A R C T I C A  I N  T H E  N E T H E R L A N D S  

 
D .  G r o e n e n d i j k  &  J .  B o u w m a n  

 
D u t c h  B u t t e r f l y  C o n s e r v a t i o n ,  P O  B o x  5 0 6 ,  N L - 6 7 0 0  A M ,  W a g e n i n g e n ,  t h e  
N e t h e r l a n d s  
 
d i c k . g r o e n e n d i j k @ v l i n d e r s t i c h t i n g . n l  
 
N o r t h e r n  E m e r a l d  ( S o m a t o c h l o r a  a r c t i c a )  i s  a  t y p i c a l  s p e c i e s  o f  b o g s  a n d  w e t  h e a t h s  
a n d  a n  e x a m p l e  o f  a n  a r c t i c - a l p i n e  f a u n a  e l e m e n t .  I t  i s  r a r e  i n  t h e  w e s t e r n  p a r t s  o f  i t s  
r a n g e .  I n  t h e  N e t h e r l a n d s ,  i t  s e v e r e l y  d e c l i n e d  d u r i n g  t h e  l a s t  c e n t u r y .  T h e r e f o r e ,  t h e  
s p e c i e s  i s  l i s t e d  a s  e n d a n g e r e d  o n  t h e  n a t i o n a l  R e d  L i s t  a n d  a  S p e c i e s  P r o t e c t i o n  P l a n  
w a s  p u b l i s h e d  i n  2 0 0 5 .  D u r i n g  t h e  t i m e  a l l o t t e d  t o  t h i s  p l a n  ( 2 0 0 6 - 2 0 1 0 ) ,  t h e  a i m s  a r e  
1 )  t o  k n o w  m o r e  a b o u t  t h e  e c o l o g y  a n d  t h e  m e a s u r e s  r e q u i r e d  f o r  i t s  c o n s e r v a t i o n ;  2 )  
t o  c o n v e y  t h i s  k n o w l e d g e  t o  t h o s e  c o n c e r n e d  w i t h  n a t u r e  c o n s e r v a t i o n  i n  t h e  f i e l d ;  
a n d  3 )  t o  i n t e g r a t e  t h i s  k n o w l e d g e  i n t o  h y d r o l o g i c a l  p a r t s  o f  p e a t  r e s t o r a t i o n  
p r o j e c t s .  D u r i n g  t h e  f i r s t  t w o  y e a r s ,  t h e  r e s e a r c h  f o c u s e d  o n  i d e n t i f y i n g  t h e  p r e c i s e  
l o c a t i o n  o f  t h e  r e p r o d u c t i o n  s i t e s  w i t h i n  e a c h  p o p u l a t i o n .  F u r t h e r m o r e ,  a  l i s t  w a s  
m a d e  o f  a l l  l o c a l  t h r e a t s ,  a n d  t h e  m e a s u r e s  r e q u i r e d  f o r  t h e  c o n s e r v a t i o n  o f  e a c h  
p o p u l a t i o n  w e r e  f o r m u l a t e d .  T h i s  i n f o r m a t i o n ,  t o g e t h e r  w i t h  d e t a i l e d  d i s t r i b u t i o n  
m a p s ,  w a s  p r e s e n t e d  t o  l o c a l  c o n s e r v a t i o n  m a n a g e r s  a n d  f o l l o w - u p s  w e r e  p l a n n e d .  
T h e s e  m a i n l y  c o n s i s t e d  o f  s h o r t - t e r m  m e a s u r e s ,  s u c h  a s  c o p p i c i n g  t r e e s  a n d  b u s h e s ,  
c r e a t i n g  n e w  p e a t  p i t s  w h e r e  S p h a g n u m  c a n  g r o w ,  a n d  b l o c k i n g  d r a i n s  t o  s t o p  l o c a l  
r u n - o f f .  T h e  l a s t  s t e p  i n  t h e  S p e c i e s  P r o t e c t i o n  P l a n  w i l l  b e  t o  f o r m u l a t e  l o n g - t e r m  
m e a s u r e s .  T h i s ,  i n  o r d e r  t o  m a i n t a i n  h e a l t h y  p e a t  b o g s  a n d  e n s u r e  h a b i t a t s  f o r  S .  
a r c t i c a  a n d  m a n y  o t h e r  s p e c i e s  f o r  t h e  f u t u r e .  



 Abstracts: 6th WDA congress 

  16

T O W A R D S  A  E U R O P E A N  D R A G O N F L Y  M O N I T O R I N G  S C H E M E :  
U S I N G  T H E  R E S U L T S  O F  T H E  D U T C H  S C H E M E  A S  A N  E X A M P L E  

 
T .  T e r m a a t 1 ,  D .  G r o e n e n d i j k 1 ,  J .  B o u w m a n 1  &  A .  v a n  S t r i e n 2  

 
1 D u t c h  B u t t e r f l y  C o n s e r v a t i o n ,  P O  B o x  5 0 6 ,  N L - 6 7 0 0  A M ,  W a g e n i n g e n ,  t h e  
N e t h e r l a n d s  
 
2 S t a t i s t i c s  N e t h e r l a n d s ,  P O  B o x  4 0 0 0 ,  N L - 2 2 7 0  J M  V o o r b u r g ,  t h e  N e t h e r l a n d s  
 
t i m . t e r m a a t @ v l i n d e r s t i c h t i n g . n l
 
T h e  p o s s i b i l i t i e s  f o r  a  E u r o p e a n  D r a g o n f l y  M o n i t o r i n g  S c h e m e  h a v e  b e e n  s t u d i e d ,  
d u r i n g  a  s y m p o s i u m  i n  J u n e  2 0 0 8 ,  i n  t h e  N e t h e r l a n d s .  P a r t i c i p a n t s  f r o m  1 1  d i f f e r e n t  
c o u n t r i e s  s h a r e d  t h e i r  e x p e r i e n c e s  a n d  o p i n i o n s  o n  t h i s  s u b j e c t .  S u c c e s s  s t o r i e s ,  
e n c o u n t e r e d  o b s t a c l e s  a n d  m e t h o d o l o g i c a l  i s s u e s  w e r e  d i s c u s s e d .  T h r e e  a l t e r n a t i v e  
m e t h o d s  c a n  b e  u s e d  f o r  d r a g o n f l y  m o n i t o r i n g ,  w h i c h  d i f f e r  w i t h  r e s p e c t  t o  s t a t i s t i c a l  
p o w e r  a n d  t r e n d  b i a s .  I f  n o  s t a n d a r d i s a t i o n  o f  f i e l d  m e t h o d  i s  p r e s c r i b e d ,  t h e  d a t a  c a n  
b e  u s e d  f o r  c o m p a r i n g  d i s t r i b u t i o n  m a p s  b e t w e e n  p e r i o d s .  B u t  t h i s  a l t e r n a t i v e  s u f f e r s  
f r o m  l o w  s t a t i s t i c a l  p o w e r  a n d  t h e  r i s k  o f  b i a s  d u e  t o  i n c r e a s e d  s a m p l i n g  e f f o r t  i s  
c o n s i d e r a b l e .  I f  a  s t r o n g  s t a n d a r d i s a t i o n  i s  p r e s c r i b e d  a n d  c o u n t  d a t a  a r e  b e i n g  
c o l l e c t e d ,  s u c h  a s  f o r  t h e  m o n i t o r i n g  s c h e m e  i n  t h e  N e t h e r l a n d s ,  t h e  p o w e r  i s  h i g h  
a n d  t h e  b i a s  c a n  b e  m i n i m i z e d .  H o w e v e r ,  t h e  s a m p l i n g  e f f o r t  f o r  t h i s  a l t e r n a t i v e  i s  
t o o  h i g h  f o r  m o s t  c o u n t r i e s ,  w i t h  o n l y  f e w  p e o p l e  c o l l e c t i n g  d a t a .  I f  a n  i n t e r m e d i a t e  
l e v e l  o f  s t a n d a r d i s a t i o n  i s  p r e s c r i b e d  a n d  p r e s e n c e - a b s e n c e  d a t a  a r e  b e i n g  c o l l e c t e d ,  
t h e  p o w e r  i s  r a t h e r  l o w  b u t  b i a s  c a n  b e  m i n i m i z e d .  T h e  n e e d e d  s a m p l i n g  e f f o r t  w i l l  b e  
a c c e p t a b l e  f o r  m o s t  c o u n t r i e s .  C o m b i n i n g  t h e  l a t t e r  t w o  m e t h o d s  s e e m s  t o  b e  m o s t  
p r o m i s i n g  i n  o r d e r  t o  c o m p o s e  s u p r a - n a t i o n a l  t r e n d s  i n  E u r o p e .  

 
 
 
 

T H E O D O N A T E  R E C O LO N I S A T I O N O F H O NG  K O N G  
 

K e i t h  D .  P .  W i l s o n  
 

1 8  C h a t s w o r t h  R o a d ,  B r i g h t o n ,  B N 1  5 D B ,  U n i t e d  K i n g d o m  
 
k d p w i l s o n @ g m a i l . c o m   
 
T h e r e  i s  s t r o n g  e v i d e n c e  t o  s u g g e s t  H o n g  K o n g  h a s  b e e n  g r a d u a l l y  r e c o l o n i s e d  b y  
s p e c i a l i s t  f o r e s t  d r a g o n f l i e s  o v e r  t h e  p a s t  t w e n t y  y e a r s .  H i s t o r i c a l l y  H o n g  K o n g  h a s  
b e e n  d e v o i d  o f  w o o d l a n d  f o r  s e v e r a l  h u n d r e d  y e a r s  b u t  o v e r  t h e  p a s t  s i x t y  y e a r s ,  
e x t e n s i v e  a r e a s  o f  w o o d l a n d  h a v e  g r a d u a l l y  r e t u r n e d  t o  H o n g  K o n g .  S i n c e  t h e  
n i n e t e e n - e i g h t i e s  m a n y  G u a n g d o n g  f o r e s t  b i r d  s p e c i e s  h a v e  c o l o n i s e d  t h e  t e r r i t o r y  
a f t e r  m a n y  y e a r s  o f  a b s e n c e .  T h e  s a m e  p a t t e r n  h a s  a l s o  b e e n  o b s e r v e d  i n  o d o n a t e  
p o p u l a t i o n s  b u t  h i t h e r t o  t h e  i n c r e a s e  i n  n u m b e r s  o f  s p e c i e s  d i s c o v e r e d  h a s  b e e n  
a t t r i b u t e d  t o  i n c r e a s e d  s u r v e y  e f f o r t .  R e c e n t  d i s c o v e r i e s  o f  m a n y  n e w  s p e c i e s  r e c o r d s  
i n d i c a t e  t h a t  o d o n a t e s ,  e s p e c i a l l y  f o r e s t  s p e c i a l i s t s ,  a r e  a c t i v e l y  r e c o l o n i s i n g  f r o m  
s o u t h  G u a n g d o n g .  S u p p o r t i n g  e v i d e n c e  i s  p r o v i d e d  b y  c o m p a r i n g  t h e  H o n g  K o n g  
f a u n a  w i t h  n e i g h b o u r i n g  G u a n g d o n g .  T h e  p o t e n t i a l  f o r  o d o n a t e s  t o  f u r t h e r  r e c o l o n i s e  
H o n g  K o n g  b o t h  b y  n a t u r a l  a n d  m a n - a s s i s t e d  m e a n s  i s  c o n s i d e r e d .  
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T H E  A N A L Y S I S  O F  T H E  H A B I T A T  O F  C O R D U L E G A S T E R  H E R O S  O N  
I T S  N O R T H E R N  A R E A  B O R D E R  I N  S L O V A K I A  

 
O .  H o l u š a  

 
F o r e s t  M a n a g e m e n t  I n s t i t u t e  B r a n d ý s  n a d  L a b e m ,  b r a n c h  o f f i c e  F r ý d e k - M í s t e k ,  
N á d r a ž n í  2 8 1 1 ,  7 3 8 0 1  F r ý d e k - M í s t e k ,  C z e c h  R e p u b l i c ;  M e n d e l  U n i v e r s i t y  o f  
A g r i c u l t u r e  a n d  F o r e s t r y  B r n o ,  D e p t .  o f  F o r e s t  P r o t e c t i o n  a n d  G a m e  M a n a g e m e n t ,  
Z e m ě d ě l s k á  3 ,  6 1 3  0 0  B r n o ,  C z e c h  R e p u b l i c  
 
h o l u s a o @ e m a i l . c z
 
C o r d u l e g a s t e r  h e r o s  T h e i s c h i n g e r  1 9 7 9  i s  E a s t m e d i t e r r a n e a n  s p e c i e s  o c c u r r i n g  i n  
i n s u l a r  a r e a s  w i t h i n  t h e  B a l k a n  P e n i n s u l a  i n  E u r o p e .  I t s  h a b i t a t  i s  s m a l l e r  m e a n d e r i n g  
s t r e a m s ,  m o s t l y  o v e r s h a d e d  b y  t r e e  v e g e t a t i o n  i n  h i l l y  l a n d s c a p e .  N o r t h e r n  a r e a  
b o r d e r  i s  s t i l l  u n c l e a r  –  a  l a r g e r  u n b r o k e n  a r e a  i s  k n o w n  f r o m  e a s t e r n  A u s t r i a ,  
S l o v e n i a  a n d  w e s t e r n  H u n g a r y .  A n  i n d e p e n d e n t  i s o l a t e d  a r e a  i s  a t  p r e s e n t  k n o w n  f r o m  
w e s t e r n  S l o v a k i a .  T h e  r u n n i n g  w a t e r s  o f  s t r e a m l e t s  a n d  s t r e a m s  ( t o t a l l y  a t  3 0  
l o c a l i t i e s )  w e r e  i n v e s t i g a t e d  i n  d e t a i l  i n  r e g i o n s  o f  p o t e n t i a l  o c c u r r e n c e ,  i . e .  s o u t h e r n  
S l o v a k i a  –  r e g i o n s  o f  t h e  B o r s k á  n í ž i n a  l o w l a n d ,  t h e  M a l é  K a r p a t y  M t s . ,  t h e  C e r o v é  
v r c h o v i n a  h i l l s ,  t h e  S l á n s k é  v r c h y  H i l l s ,  t h e  V i h o r l a t  M t s .  a n d  P o p r i čn ý  H i l l s  b u t  
a l s o  i n  t h e  B í l é  K a r p a t y  M t s .  i n  t h e  C z e c h  R e p u b l i c .  D a t a  c o n c e r n i n g  m o r p h o l o g y  o f  
s t r e a m  b a s i n ,  p e d o l o g i c a l  c o m p o s i t i o n  o f  s e d i m e n t s ,  w a t e r  q u a l i t y ,  s t a t e  o f  v e g e t a t i o n  
a n d  l a n d s c a p e  e t c .  w e r e  c o l l e c t e d .  T h e  o c c u r r e n c e  o f  C .  h e r o s  ( m a j o r i t y  o f  l a r v a e )  
w a s  c o n f i r m e d  o n l y  i n  t h e  B o r s k á  n í ž i n a  l o w l a n d  a n d  t h e  M a l é  K a r p a t y  M t s .  i n  
S l o v a k i a .  I t s  h a b i t a t s  a r e  t h e r e  n a t u r a l  s t r e a m s  a n d  s t r e a m l e t s  w i t h  c l e a r  w a t e r  w i t h  
t h e  w i d t h  o f  b a s i n  f r o m  2 0  t o  1 6 0  c m  w i t h  t h e  d e p t h  o f  3  t o  1 0  c m .  A l l  l o c a l i t i e s  l i e  
i n  t h e  f o r e s t  c o m p l e x e s .  T h e  i m p o r t a n t  f a c t o r  a p p e a r s  t o  b e  t h e  a b s e n c e  o f  a n y  
s e t t l e m e n t  a b o v e  t h e  l o c a l i t i e s .  T h e  o c c u r r e n c e  w a s  f o u n d  i n  t h e  s o u t h e r n m o s t  p a r t  o f  
t h e  M a l é  K a r p a t y  M t s . ,  i n  v e r y  n a r r o w  s t e e p  s t r e a m l e t s  ( h a b i t a t  t y p e  o f  C .  b i d e n t a t a )  
i n  a  f o r e s t  c o m p l e x  o f  b e e c h  f o r e s t s .  T h e  h i g h e s t  f o u n d  d e n s i t y  o f  l a r v a e  ( m a j o r i t y  
l a s t  l a r v a l  i n s t a r  -  1 4 )  w a s  2 5  p e r  0 , 2 5  m 2 .  T h e  o c c u r r e n c e  o f  s p e c i e s  e n d s  i n  t h e  M K  
M t s .  n o r t h w a r d s ,  w h e r e  t h e  p a r e n t  r o c k s  o f  M t s .  c h a n g e s  f r o m  c r y s t a l l i n e  i n t o  t h e  
l i m e s t o n e .  
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 E V I D E N C E  O F  A  P O S S I B L E  N E W  C R Y P T I C  S P E C I E S  I N  T H E  
G E N U S  P O L Y T H O R E  ( P O L Y T H O R I D A E :  O D O N A T A )  I N  T H E  

C O L O M B I A N  E A S T E R N  A N D E S  F O O T H I L L S .  
 

M .  S á n c h e z 1 , 2 ,  E .  R e a l p e 1  &  C .  S a l a z a r 3

 
1 L a b o r a t o r i o  d e  Z o o l o g í a  y  E c o l o g í a  A c u á t i c a ,  U n i v e r s i d a d  d e  l o s  A n d e s ,  C r  1  N o  
1 8 A  –  1 0  J 3 0 7 .  T e l :  ( 5 7 1 ) - 3 3 9 4 9 4 9  e x t .  2 7 6 5 .  B o g o t á ,  C o l o m b i a  
 
2 M u s e o  d e  H i s t o r i a  N a t u r a l  A N D E S ,  U n i v e r s i d a d  d e  l o s  A n d e s .  C r  1  N o  1 8 A  –  1 0  
M 1 0 2 .  B o g o t á ,  C o l o m b i a .  T e l  ( 5 7 1 ) - 3 3 9 4 9 4 9  e x t  2 7 4 6 .  B o g o t á ,  C o l o m b i a  
 
3 S m i t h s o n i a n  T r o p i c a l  T r o p i c a l  R e s e a r c h  I n s t i t u t e .  A p a r t a d o  0 8 4 3 - 0 3 0 9 2 .  T e l  ( 5 0 7 )  
2 1 2 8 8 3 3 .  P a n a m á ,  R e p ú b l i c a  d e  P a n a m á  
 
m e l - s a n c @ u n i a n d e s . e d u . c o  
 
T h e  N e o t r o p i c a l  d a m s e l f l y  g e n u s  P o l y t h o r e  c o n s i s t s  o f  n i n e t e e n  d e s c r i b e d  
m o r p h o s p e c i e s  a n d  m o s t  o f  t h e m  s h o w  s e x u a l  d i m o r p h i s m  i n  w i n g  c o l o r  c o m p o s i t i o n s .  
H o w e v e r ,  t h e i r  e v o l u t i o n a r y  h i s t o r y  a n d  s p e c i a t i o n  a r e  u n k n o w n .  W e  u s e d  C O I  l o c u s  
( 7 9 9 b p ) ,  m a l e  g e n i t a l i a ,  w i n g  v e n a t i o n ,  a n d  g e o m e t r i c a l  p a t t e r n  v a r i a t i o n  t o  c l a r i f y  
s p e c i f i c  s t a t u s  i n  f o u r  P o l y t h o r e  p r o c e r a  p o p u l a t i o n s  i n  t h e  C o l o m b i a n  A n d e s  
f o o t h i l l s .  M o r p h o l o g i c a l  d a t a  c o r r o b o r a t e s  t h a t  a l l  p o p u l a t i o n s  a r e  P o l y t h o r e  p r o c e r a ,  
b u t  a  m o l e c u l a r  a p p r o a c h  s u g g e s t s  t w o  w e l l  s u p p o r t e d  r e c i p r o c a l  m o n o p h y l e t i c  
c l a d e s ;  o n e  c o m p o s e d  o f  C h i r a j a r a  ( c l a d e  A )  a n d  t h e  o t h e r  o f  L a  C a t i r a ,  C e m e n t e r i o  
a n d  B a v a r i a  ( c l a d e  B ) .  A  h i g h  g e n e t i c  d i v e r g e n c e  ( ~ 3 % )  w a s  o b s e r v e d  a n d  d i f f e r e n t  
d e g r e e s  o f  g e n e  f l o w  w e r e  e s t i m a t e d  b y  M D I V  a m o n g  p o p u l a t i o n s .  G e n e  f l o w  w a s  N f  
m = 0 . 1 8  b e t w e e n  c l a d e s ,  a n d  w a s  c o n s i s t e n t  w i t h  t w o  C h i r a j a r a  h a p l o t y p e s  r e l a t e d  t o  
c l a d e  B  i n  m t D N A  g e n e a l o g y .  M a l e  g e n i t a l i a  a n d  w i n g  v e n a t i o n  s u g g e s t  t h a t  C h i r a j a r a  
p o p u l a t i o n  m o r p h o l o g y  f i t s  w i t h i n  c l a d e  B .  M o r e o v e r ,  c l a d e  B  c o l o r  p a t t e r n  
m e a s u r e m e n t s  a n d  m t D N A  s h a r e d  h a p l o t y p e s  a d v o c a t e  a n c e s t r a l  s h a r e d  p o l y m o r p h i s m  
o r  h i g h  g e n e  f l o w  t h r o u g h o u t  i t s  h i s t o r y .  S i n c e  m o r p h o m e t r i c a l  g e n i t a l i a  v a r i a t i o n  
a n a l y s i s  e x h i b i t e d  g r e a t  o v e r l a p p i n g  a m o n g  p o p u l a t i o n s ,  m e c h a n i c a l  i s o l a t i o n  c o u l d  
b e  r u l e d  o u t  a s  a  f a c t o r  i n  m a i n t a i n i n g  t h e  p r e s e n t  c l a d e  A  i n t e g r i t y .  N e v e r t h e l e s s ,  
o u r  r e s u l t s  s u p p o r t  a  r e c e n t  ( 1 . 4  m y a )  p o s s i b l e  r a p i d  c r y p t i c  s p e c i a t i o n  i n  w h i c h  o t h e r  
i n t r i n s i c ,  e x t r i n s i c ,  o r  b o t h  r e p r o d u c t i v e  m e c h a n i s m s  m a y  b e  i n v o l v e d .  
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D A W N  O F  T H E  D A M S E L S :  P H Y L O G E N E T I C  R E S E A R C H  O N  
P A L A E O T R O P I C A L  Z Y G O P T E R A  

 
K . - D .  B .  D i j k s t r a ,  V .  J .  K a l k m a n ,  F r a n k  S t o k v i s  &  J .  v a n  T o l  

 
N a t i o n a l  M u s e u m  o f  N a t u r a l  H i s t o r y  N a t u r a l i s ,  P . O .  B o x  9 5 1 7 ,  2 3 0 0  R A ,  L e i d e n ,  T h e  
N e t h e r l a n d s  
 
d i j k s t r a @ n a t u r a l i s . n l  
 
W i t h  h i s t o r i c  ( D .  G e i j s k e s ,  J .  B e l l e  a n d  e s p e c i a l l y  M .  L i e f t i n c k )  a n d  p r e s e n t - d a y  
w o r k e r s ,  N a t u r a l i s  h a s  a  t r a d i t i o n  i n  o d o n a t o l o g i c a l  r e s e a r c h ,  w i t h  o n e  o f  t h e  b e s t  
d r a g o n f l y  c o l l e c t i o n s  a n d  l i b r a r i e s  i n  t h e  w o r l d .  C u r r e n t  m o l e c u l a r  r e s e a r c h  b y  t h e  
D a m s e l f l y  W o r k e r s  a t  N a t u r a l i s  ( D A W N )  f o c u s e s  o n  t h e  p h y l o g e n y  o f  f a m i l i e s  o f  t h e  
Z y g o p t e r a  w i t h  t h e i r  g r e a t e s t  d i v e r s i t y  i n  t h e  O l d  W o r l d  t r o p i c s  t h a t  h a v e  r e c e i v e d  
r a t h e r  l i t t l e  a t t e n t i o n  s o  f a r ,  e . g .  C h l o r o c y p h i d a e ,  ‘ M e g a p o d a g r i o n i d a e ’  s . l . ,  
P l a t y c n e m i d i d a e ,  P l a t y s t i c t i d a e  a n d  t h e  O l d  W o r l d  ' P r o t o n e u r i d a e ' .  M a n y  o f  t h e s e  
g r o u p s  h a v e  a n  e n i g m a t i c  b i o g e o g r a p h y ,  w i t h  ‘ r e l i c t ’  d i s t r i b u t i o n s  i n  r e g i o n s  l i k e  t h e  
A f r i c a n  C a p e ,  M a d a g a s c a r ,  S e y c h e l l e s ,  I n d i a ,  C h i n a ,  N e w  G u i n e a  a n d  A u s t r a l i a .  S o m e  
p r e l i m i n a r y  r e s u l t s  a r e  p r e s e n t e d ,  w i t h  a  f o c u s  o n  t h e  C h l o r o c y p h i d a e  a n d  
P l a t y c n e m i d i d a e ,  i n c l u d i n g  t h e  c l a s s i c  p r o b l e m  o f  P l a t y c n e m i s  a n d  C o p e r a .  

 
 
 

S P A T I A L - T E M P O R A L  A N A L Y S I S  O F  T H E  O D O N A T A  C O M M U N I T Y  
S T R U C T U R E  I N  T H R E E  M I C R O B A S I N S  O F  C E N T R A L  M É X I C O  

 
P .  A l o n s o  E g u í a  L i s 1  &  R .  N o v e l o - G u t i é r r e z 2

 
1 I n s t i t u t o  M e x i c a n o  d e  T e c n o l o g í a  d e l  A g u a ,  S u b c o o r d i n a c i ó n  d e  H i d r o b i o l o g í a  y  
E v a l u a c i ó n  A m b i e n t a l .  P a s e o  C u a u h n á h u a c  8 5 3 2 .  P r o g r e s o  J i u t e p e c  M o r .  M é x i c o  C P  
6 2 5 5 0  
 
2 I n s t i t u t o  d e  E c o l o g í a ,  A . C .  D e p a r t a m e n t o  d e  E n t o m o l o g í a .  K m  2 . 5  C a r r e t e r a  a n t i g u a  
a  C o a t e p e c  3 5 1 .  C o n g r e g a c i ó n  E l  H a y a ,  X a l a p a  C P  9 1 0 7 0  V e r .  M é x i c o  
 
p a l o n s o @ t l a l o c . i m t a . m x  
 
O d o n a t a  c o m m u n i t i e s  w e r e  d e s c r i b e d  a n d  c o m p a r e d  a t  e i g h t  s i t e s  i n  S a n  J u a n ,  T u l a ,  
a n d  M o c t e z u m a  m i c r o c a t c h m e n t s ,  T h e  p h y s i c o - c h e m i c a l ,  b i o t i c  a n d  e n v i r o n m e n t a l  
c h a r a c t e r i s t i c s  w e r e  d e t e r m i n e d  i n  e a c h  h a b i t a t .  T o  d e s c r i b e  e c o l o g i c a l  a s s o c i a t i o n s  
i n  t e r m s  o f  l i f e  c y c l e s  ( v o l t i n i s m )  a n d  f r e q u e n c y  o f  a n n u a l  a p p e a r a n c e ,  b o t h  a d u l t s  
a n d  n a i a d s  w e r e  c o n s i d e r e d .  O n l y  n a i a d s  w e r e  u s e d  f o r  c o m m u n i t y  s t r u c t u r e  
( r i c h n e s s ,  a b u n d a n c e  a n d  d i v e r s i t y )  a n d  c l a s s i f i e d  a c c o r d i n g  t o  t h e  d e v e l o p m e n t  o f  
m e s o t h o r a c i c  w i n g s .  I t  w a s  f o u n d  t h a t  s p e c i e s  a b u n d a n c e s  m i g h t  b e  e x p l a i n e d  b y  t h e  
f o u r  m o s t  c o m m o n  d i s t r i b u t i o n s .  C o - e x i s t e n c e  a m o n g  d o m i n a n t  s p e c i e s  a p p e a r s  t o  
r e s u l t  f r o m  t e m p o r a l  s h i f t s  i n  t h e  s y n c h r o n y  o f  d e v e l o p m e n t .  B e t a  d i v e r s i t y  s h o w e d  a  
r e p l a c e m e n t  r a t e  o f  3 8 % ,  s u g g e s t i n g  t h a t  n a i a d s  r e s p o n d  t o  t h e  r e g i o n a l  h e t e r o g e n e i t y  
o f  t h e  s y s t e m .  S p e c i e s  r i c h n e s s  c o u l d  b e  p a r t i a l l y  e x p l a i n e d  b y  c o n d u c t i v i t y  a n d  t y p e  
o f  h a b i t a t  ( l o t i c  o r  l e n t i c ) .  T h e  r e g i o n a l  m o s a i c  i n c l u d e s  s i x  s i t e s  w i t h  n a t u r a l  
v a r i a t i o n s  a n d  t w o  w i t h  i m p o r t a n t  p h y s i c a l  p e r t u r b a t i o n s .  T h e  O d o n a t a  c o m m u n i t i e s  
s h o w e d  t o  b e  s e n s i t i v e  t o  h a b i t a t  d i s t u r b .  
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I N T E R P R E T I N G  C H A NG E S  I N  T E M P O R A L  P A T T E R N S  O F  O D O N A T A  
L A R V A L  A S S E M B L A G E  S T R U C T U R E  T O  A S C E R T A I N  T H E  

E C O L O G I C A L  H E A L T H  O F  A  L A R G E  I N L A N D  R I V E R  
 

J .  H a w k i n g ,  R .  C o o k ,  L .  S m i t h  &  P .  M c I n e r n e y  
 
M u r r a y  D a r l i n g  F r e s h w a t e r  R e s e a r c h  C e n t r e ,  L a  T r o b e  U n i v e r s i t y ,  P O  B o x  9 9 1 ,  
W o d o n g a ,  V i c  3 6 8 9 ,  A u s t r a l i a  
 
j o h n . h a w k i n g @ c s i r o . a u  
 
A  l o n g  t e r m  m a c r o i n v e r t e b r a t e  s u r v e y  w a s  c o n d u c t e d  o n  A u s t r a l i a ’ s  l a r g e s t  r i v e r ,  t h e  
M u r r a y ,  i n  s o u t h - e a s t e r n  A u s t r a l i a  f r o m  1 9 8 6 - 2 0 0 9 .  T h e  p r o j e c t  a s s e s s e d  t h e  h e a l t h  o f  
t h e  r i v e r  s y s t e m  b y  m o n i t o r i n g  t h e  m a c r o i n v e r t e b r a t e  a s s e m b l a g e s  i n  e a c h  o f  t h e  
m a j o r  f a u n a l  z o n e s  a l o n g  t h e  r i v e r ’ s  l e n g t h .  I n v e s t i g a t i o n  o f  t h e  t r o p h i c  s t r u c t u r e  
i d e n t i f i e d  t h e  m a j o r  p r e d a t o r  g r o u p ,  t h e  O d o n a t a ,  a s  o f  e c o l o g i c a l  i m p o r t a n c e .  T h e  
O d o n a t a  w e r e  r e p r e s e n t e d  b y  2 6  s p e c i e s ,  o f  w h i c h  1 0  s p e c i e s  w e r e  z y g o p t e r a n s  a n d  1 6  
s p e c i e s  a n i s o p t e r a n s .  T h e  O d o n a t a  a l s o  c o n t r i b u t e d  u p  t o  1 0  p e r c e n t  o f  t h e  t o t a l  
m a c r o i n v e r t e b r a t e  r i c h n e s s  a t  m a n y  s i t e s .  T h e  g r e a t e s t  s p e c i e s  r i c h n e s s  o c c u r r e d  i n  
t h e  u p l a n d  s e c t i o n ,  w i t h  1 5  s p e c i e s ,  d o m i n a t e d  b y  t h e  A n i s o p t e r a ,  w h i c h  c o n t r i b u t e d  
1 0  s p e c i e s .  T h e  l o w e s t  r i c h n e s s  o c c u r r e d  i n  t h e  m o s t  l o w l a n d  r e a c h ,  w i t h  t h e  
o c c u r r e n c e  o f  e i g h t  s p e c i e s .  H o w e v e r ,  i n  t h i s  r e a c h  t h e r e  w a s  a  s u b o r d e r  r e v e r s a l  a n d  
t h e  Z y g o p t e r a  b e c a m e  d o m i n a n t  w i t h  f i v e  s p e c i e s .  T h e  g r e a t e s t  O d o n a t a  a b u n d a n c e s  
w e r e  f o u n d  p r e d o m i n a n t l y  i n  t h e  m i d  r e a c h  a n d  t h e  a b u n d a n c e s  w e r e  a t t r i b u t e d  t o  f o u r  
s p e c i e s  o f  Z y g o p t e r a .  A t  a n  u p p e r  m i d l a n d  r e a c h  s i t e  t h e  z y g o p t e r a n ,  N o s o s t i c t a  
s o l i d a ,  c o n t r i b u t e d  o v e r  1 0  p e r c e n t  o f  t h e  t o t a l  a b u n d a n c e  o f  a l l  t h e  i n v e r t e b r a t e  
f a u n a .  T h e  t e m p o r a l  d i s t r i b u t i o n  o f  t h e s e  z y g o p t e r a n  s p e c i e s  a n d  t h e  o t h e r  O d o n a t a  
a p p e a r s  t o  b e  l i n k e d  t o  t h e  a b u n d a n c e  o f  a v a i l a b l e  h a b i t a t .  T h i s  c h a n g e  i n  h a b i t a t  c a n  
b e  a t t r i b u t e d  t o  r i v e r  m o d i f i c a t i o n  a n d  r e g u l a t i o n ,  w h i c h  i n  t h e  l a s t  f i v e  y e a r s  b e e n  
c o m p o u n d e d  b y  e x t r e m e  d r o u g h t  c o n d i t i o n s .  
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P A R T H E N O G E N E T I C  I S C H N U R A  H A S T A T A  A S  A N  I N D I C A T O R  O F  
W A T E R  Q U A L I T Y  I N  T H E  A ZO R E S ,  W I T H  N O T E S  O N  E C O L O G Y 

 
A .  C o r d e r o  R i v e r a 1 ,  M . O .  L o r e n z o - C a r b a l l a 1 ,  C . D .  B e a t t y 1 ,  C .  U t z e r i 2  &  V .  V i e i r a 3

 
1 G r u p o  d e  E c o l o x í a  E v o l u t i v a  e  d a  C o n s e r v a c i ó n ,  U n i v e r s i d a d e  d e  V i g o ,  E U E T  
F o r e s t a l ,  C a m p u s  U n i v e r s i t a r i o ,  3 6 0 0 5  P o n t e v e d r a ,  G a l i z a ,  S p a i n  
 
2 D i p a r t i m e n t o  d i  B i o l o g i a  A n i m a l e  e  d e l l ’ U o m o ,  V i a l e  d e l l ’ U n i v e r s i t à  3 2 ,  0 0 1 9 1  
R o m a ,  I t a l y  
 
3 D e p a r t a m e n t o  d e  B i o l o g i a  e  C I R N ,  U n i v e r s i d a d e  d o s  A ç o r e s ,  A p a r t a d o  1 4 2 2 ,  P T  -  
9 5 0 1 - 8 0 1  P o n t a  D e l g a d a ,  A ç o r e s ,  P o r t u g a l  
 
a d o l f o . c o r d e r o @ u v i g o . e s  
 
P o p u l a t i o n s  o f  t h e  N e w - W o r l d  d a m s e l f l y  I s c h n u r a  h a s t a t a  i n  t h e  A z o r e s  i s l a n d s  
r e p r e s e n t  t h e  o n l y  k n o w n  e x a m p l e  o f  p a r t h e n o g e n e s i s  i n  t h e  o r d e r  O d o n a t a .  D e s p i t e  
i t s  w i d e s p r e a d  d i s t r i b u t i o n ,  l i t t l e  i s  k n o w n  a b o u t  i t s  b i o l o g y  a n d  r e p r o d u c t i v e  
b e h a v i o u r  i n  e i t h e r  i t s  s e x u a l  o r  a s e x u a l  f o r m s .  H e r e ,  w e  p r e s e n t  d a t a  o n  d i s t r i b u t i o n ,  
p o p u l a t i o n  d e n s i t y  a n d  h a b i t a t  p r e f e r e n c e s  f r o m  s e v e r a l  i s l a n d  l o c a t i o n s  w i t h i n  t h e  
A z o r e s ,  a s  w e l l  a s  r e s u l t s  o f  s t u d i e s  o f  b e h a v i o u r ,  s u r v i v o r s h i p  a n d  f e r t i l i t y  r a t e s  o f  
p a r t h e n o g e n e t i c  f e m a l e s .  W e  f o u n d  I .  h a s t a t a  i n  h i g h  d e n s i t i e s  a t  o l i g o t r o p h i c  p o n d s ,  
b u t  i t  w a s  a b s e n t  f r o m  e u t r o p h i c  p o n d s ,  m a n y  o f  w h i c h  h a v e  b e e n  i m p a c t e d  b y  c a t t l e  
g r a z i n g  a n d  w a t e r  e x t r a c t i o n  b y  h u m a n s ,  i n d i c a t i n g  t h e  i m p o r t a n c e  o f  t h i s  s p e c i e s  a s  
a  b i o i n d i c a t o r  o f  w a t e r  q u a l i t y .  T h e  l i f e  e x p e c t a n c y  o f  a d u l t  I .  h a s t a t a  f e m a l e s  i s  
e s t i m a t e d  a t  l e s s  t h a n  o n e  w e e k ,  b u t  t h e i r  h i g h  f e c u n d i t y  a n d  f e r t i l i t y  c o u l d  b e  t h e  
e x p l a n a t i o n  f o r  t h e  h i g h  n u m b e r s  o f  i n d i v i d u a l s  o b s e r v e d  i n  s o m e  o f  t h e  s t u d i e d  s i t e s .  
T h i s  w o r k  r e p r e s e n t s  a  f i r s t  a p p r o a c h  t o  t h e  e c o l o g y  a n d  p o p u l a t i o n  b i o l o g y  o f  t h e  
p a r t h e n o g e n e t i c  p o p u l a t i o n s  o f  t h i s  s p e c i e s ,  a n d  m a y  h e l p  u s  t o  b e g i n  t o  u n d e r s t a n d  
t h e  u n i q u e  c o n d i t i o n s  u n d e r  w h i c h  t h e s e  p a r t h e n o g e n e t i c  p o p u l a t i o n s  e v o l v e d ,  a n d  
h o w  b e s t  t o  i n s u r e  t h e i r  c o n s e r v a t i o n .  
 
 
 

D Y N A M I C S  A N D  C O N T I N U I T Y  I N  D R A G O N F L I E S  –  E X A M P L E S  
F R O M  N O R T H R H I N E - W E S T F A L I A ,  G E R M A N Y  

 
K .  J .  C o n z e  

 
A K  L i b e l l e n  N R W  c / o  L i s t e r s t r .  1 3 ,  D - 4 5 1 4 7  E s s e n ,  G e r m a n y  
 
k j c @ l o e k p l a n . d e  
 
T h e  G e r m a n  f e d e r a l  s t a t e  o f  N o r t h r h i n e - W e s t f a l i a  i s  n o t  o n l y  o n e  o f  t h e  h i g h e s t  
p o p u l a t e d  p a r t s  o f  E u r o p e ;  i t  h a s  a l s o  a  1 5 0  y e a r s  o l d  h i s t o r y  o f  d r a g o n f l y  
o b s e r v a t i o n .  T h e s e  l a s t  1 5 0  y e a r s  a r e  c h a r a c t e r i z e d  b y  p a r a l l e l  d e v e l o p m e n t s :  t h e  
g r o w i n g  n u m b e r  o f  p e o p l e  i n c l u d i n g  t h e i r  e n o r m o u s  i n f r a s t r u c t u r e ,  t h e  w e l l  
d o c u m e n t e d  c h a n g i n g  i n  t h e  l a n d s c a p e  ( i . e .  t o  b e  a n a l y z e d  b y  a  c o n t i n u e d  s e t  o f  
h i s t o r i c a l  m a p s  c o v e r i n g  t h e  w h o l e  c o u n t r y )  a n d  t h e  c o m p a r a b l y  g r o w i n g  k n o w l e d g e  
a b o u t  p l a n t s  a n d  a n i m a l s  w h i c h  i n c l u d e s  t h e  d r a g o n f l i e s .  A n a l y z i n g  t h e  d a t a b a s e  o f  
m o r e  t h a n  1 5 0 . 0 0 0  o b s e r v a t i o n s  o f  d r a g o n f l y  e x a m p l e s  f o r  t h e  d y n a m i c s  b u t  a l s o  f o r  
t h e  c o n t i n u i t y  o f  d r a g o n f l y - p o p u l a t i o n s  a n d  a s s e m b l a g e s  a r e  g i v e n .  S i m i l a r  t o  t h e  
h i g h  p o t e n t i a l  o f  c h a n g i n g  l i f e - c y c l e s  b y  b i r d s  w h e r e  i n  m a n y  s p e c i e s  p o p u l a t i o n s  c a n  
c h a n g e  f r o m  r e s t i n g  t o  m i g r a t i n g  o n e s  i n  a  f e w  g e n e r a t i o n s  t h i s  c a p a c i t y  f r o m  h i g h  
f i d e l i t y  t o  t h e  p l a c e  o f  b i r t h  t o  o b l i g a t e  m i g r a t i o n  s e e m s  e v e n  b e t t e r  e v o l v e d  i n  m a n y  
d r a g o n f l y  s p e c i e s .  
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Plenary  Ta lk  –  Tuesday  9  June ,  2009  
 

E C O L O G I C A L  P A R A S I T O L O G Y  O F  O D O N A T E S :  R E S I S T A N C E  T O  
U N D E R S T A N D I N G  

 
M .  F o r b e s  

 
F a c u l t y  o f  S c i e n c e ,  C a r l e t o n  U n i v e r s i t y ,  1 1 2 5  C o l o n e l  B y  D r i v e ,  O t t a w a ,  O N ,  K 1 S  
5 B 6 ,  C a n a d a  
 
m f o r b e s 6 @ g m a i l . c o m  
 
R e c e n t l y ,  t h e r e  h a s  b e e n  m u c h  i n t e r e s t  i n  h o w  i m m u n e  s y s t e m s  o f  i n s e c t s  a r e  
o r g a n i z e d  a n d  w h e t h e r  w e  c a n  l e a r n  a n y t h i n g  a b o u t  h o w  i n s e c t s  c o p e  w i t h  p a r a s i t e s  
a n d  p a t h o g e n s  t h a t  a s s a i l  t h e m .  D r a g o n f l i e s  a n d  d a m s e f l l i e s  h a v e  b e e n  c e n t r e  s t a g e  
f o r  s u c h  i n v e s t i g a t i o n s  a l o n g  w i t h  o t h e r  g r o u p s  s u c h  a s  c r i c k e t s ,  m o s q u i t o e s ,  b e e t l e s ,  
b e e s ,  a n d  f r u i t  f l i e s .  I n  t h i s  t a l k ,  I  d e m o n s t r a t e  t h a t  p a r a s i t i c  m i t e s  a n d  g r e g a r i n e s  
e x a c t  f i t n e s s  c o s t s  o n  t h e i r  h o s t  o d o n a t e s  a n d ,  a s  s u c h ,  h o s t s  s h o u l d  r e s i s t  t h e m .  I  
w i l l  s h o w  w h a t  r e s i s t a n c e  t o  p a r a s i t e s  l o o k s  l i k e  a n d  a r g u e  t h a t  i n n a t e  c o m p o n e n t s  o f  
r e s i s t a n c e  a r e  v a r i a b l e  w i t h i n  a n  b e t w e e n  s p e c i e s  i n  r e l a t i o n  t o  a  n u m b e r  o f  f a c t o r s  
i n c l u d i n g  e m e r g e n c e  t i m i n g ,  t e m p e r a t u r e ,  e s t i m a t e s  o f  c o n d i t i o n ,  a g e  a n d  s e x  o f  h o s t s  
a n d  w h e t h e r  t h e  h o s t  d r a g o n f l y  i s  a  c o m m o n  o r  l e s s  c o m m o n  s p e c i e s .  T r y i n g  t o  
u n d e r s t a n d  h o w  r e s i s t a n c e  e v o l v e s  a n d  w h a t  c o n s t r a i n s  i t  r e q u i r e s  a  f i r m  
u n d e r s t a n d i n g  o f  t h e  n a t u r a l  h i s t o r y  o f  b o t h  t h e  h o s t s  a n d  i t s  p a r a s i t e s .  I  w i l l  p r e s e n t  
a l s o  w h a t  I  t h i n k  a r e  e x c i t i n g  a v e n u e s  f o r  f u t u r e  r e s e a r c h  b a s e d  o n  t h a t  u n d e r s t a n d i n g  
a n d  e m e r g i n g  t h e o r e t i c a l  i s s u e s .   
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D O  I N T E R S P E C I F I C  D I F E R E N C E S  I N  I M M U N E  A B I L I T Y  E X P L A I N  
P A R A S I T I S M  V A R I A T I O N  I N  A  D A M S E L F L Y  C O M M U N I T Y ?  

 
G .  H .  P e r a l t a - V á z q u e z  &  A .  C ó r d o b a - A g u i l a r  

 
h a y d e e _ h a b i b i @ h o t m a i l . c o m  
 
L a b o r a t o r i o  d e  E c o l o g í a  d e  l a  C o n d u c t a  d e  A r t r ó p o d o s ,  D e p a r t a m e n t o  d e  E c o l o g í a  
E v o l u t i v a ,  I n s t i t u t o  d e  E c o l o g í a ,  U n i v e r s i d a d  N a c i o n a l  A u t ó n o m a  d e  M é x i c o ,  C i u d a d  
U n i v e r s i t a r i a ,  0 4 5 1 0 ,  M e x i c o  D . F . ,  M e x i c o  
 
T h e r e  a r e  f e w  s t u d i e s  t h a t  h a v e  e x p l o r e d  t h e  r e l a t i o n s h i p  b e t w e e n  i m m u n e  s y s t e m  a n d  
p a r a s i t i s m ,  s p e c i f i c a l l y  h o w  i m m u n e  v a r i a t i o n  i s  r e l a t e d  t o  p a r a s i t i s m  v a r i a t i o n .  I n  
t h i s  s t u d y  w e  i n v e s t i g a t e d  h o w  i m m u n e  v a r i a t i o n  m e a s u r e d  a s  n i t r i c  o x i d e  i n  t e n  
s p e c i e s  o f  d a m s e l f l i e s  i s  r e l a t e d  t o  p a r a s i t i s m  v a r i a t i o n  b y  t w o  d i f f e r e n t  p a r a s i t e s ;  
g r e g a r i n e s  a n d  w a t e r  m i t e s .  O u r  o b j e c t i v e  w a s  t o  i n v e s t i g a t e  w h e t h e r  d i f f e r e n c e s  i n  
p a r a s i t i s m  p r e v a l e n c e  w e r e  r e l a t e d  t o  i m m u n e  s y s t e m  d i f f e r e n c e s .  W e  f o u n d  t h a t  t h e r e  
w a s  p a r a s i t i s m  v a r i a t i o n  i n  t h r e e  a s p e c t s :  b e t w e e n  s p e c i e s  f o r  e a c h  y e a r ,  b e t w e e n  
y e a r s  f o r  e a c h  s p e c i e s ,  a n d  w i t h i n  s e x e s .  T h i s  s u g g e s t s  t h a t  t h e  h o s t - p a r a s i t e  r e l a t i o n  
i s  n o t  a  s t a b l e  o n e .  O n  t h e  o t h e r  h a n d ,  t h e  s p e c i e s  w i t h  t h e  h i g h e s t  p a r a s i t i s m  
p r e v a l e n c e ,  h a d  t h e  l e s s  n i t r i c  o x i d e  c o n c e n t r a t i o n .  T h i s  s u g g e s t s  t h a t  p a r a s i t e  
r e s i s t a n c e  i s  p o s s i b l y  s o  c o s t l y ,  t h a t  t h e  h o s t  d o e s  n o t  i n v e s t  a n y  r e s o u r c e s  t o  
d e f e n c e .  T h i s  i s  i n  a g r e e m e n t  w i t h  c u r r e n t  m o d e l s  o f  h o s t  i m m u n e  i n v e s t m e n t .  
 
 
H O W  C O S T L Y  I S  A  C O S T L Y  O R N A M E N T  ?  C O V A R I A T I O N  A M O N G  
I M M U N E  A B I L I T Y ,  O R N A M E N T  A N D  B O D Y  S I ZE  E X P R E S S I O N  I N  

T H E  A M E R I C A N  R U B Y S P O T  
 

J .  G .  J i m é n e z - C o r t é s  &  A .  C ó r d o b a - A g u i l a r  
 
D e p a r t a m e n t o  d e  E c o l o g í a  E v o l u t i v a ,  I n s t i t u t o  d e   E c o l o g í a ,  U n i v e r s i d a d  N a c i o n a l  
A u t ó n o m a  d e  M é x i c o  A p d o .  P o s t a l  7 0 - 2 7 5 ,  C i u d a d  U n i v e r s i t a r i a ,  0 4 5 1 0  M é x i c o ,  D . F .  
 
b i o l j g u i l l e r m o @ y a h o o . c o m . m x  

 
R e c e n t  a d v a n c e s  i n  t h e  f i e l d  o f  e c o l o g i c a l  i m m u n i t y  h a v e  d o c u m e n t e d  t h a t  p r o d u c t i o n  
o f  c o u r t s h i p  c h a r a c t e r s  n e g a t i v e l y  i m p a i r  i m m u n e  f u n c t i o n  a n d  v i c e  v e r s a .  T h i s  h a s  
b e e n  u s e d  a s  e v i d e n c e  o f  t r a d e - o f f s  b e t w e e n  b o t h  c h a r a c t e r  t y p e s ,  a l t h o u g h  s u c h  
r e l a t i o n s h i p  d o e s  n o t  n e c e s s a r i l y  m e a n  t h a t  t h e s e  t r a i t s  a r e  d i r e c t l y  c o u p l e d .  W e  h a v e  
t e s t e d  w h e t h e r  s u c h  r e l a t i o n s h i p  h o l d s  i n  a  p o p u l a t i o n  i n  w h i c h  b o t h  t h e  o r n a m e n t  a n d  
i m m u n e  a b i l i t y  v a r y  s e a s o n a l l y  i n  e x p r e s s i o n .  W e  m o n i t o r e d  t h e  r e l a t i o n s h i p  b e t w e e n  
a  p i g m e n t e d  w i n g  s p o t  ( a  s e x u a l  o r n a m e n t )  a n d  p h e n o l o x i d a s e  ( a  c o m p o n e n t  o f  
i m m u n e  a c t i v i t y )  i n  m a l e s  o f  t h e  t e r r i t o r i a l  d a m s e l f l y  H e t a e r i n a  a m e r i c a n a  i n  c e n t r a l  
M e x i c o  f o r  1 0  m o n t h s .  I n  t h i s  s p e c i e s ,  p r e v i o u s  r e s u l t s  h a v e  s u g g e s t e d  p o s i t i v e  
c o r r e l a t i o n s  b e t w e e n  b o t h  t r a i t s .  T h i s  h a s  b e e n  i n t e r p r e t e d  a s  a n  i n d i c a t i v e  o f  s e x u a l  
s e l e c t i o n  f a v o r i n g  b o t h  o r n a m e n t  e x p r e s s i o n  a n d  i m m u n e  a b i l i t y .  R e s u l t s  s h o w e d  t h a t  
i n  c e r t a i n  m o n t h s  t h e r e  i s  a  p o s i t i v e  l i n e a r  r e l a t i o n s h i p  b e t w e e n  b o t h  v a r i a b l e s ,  w h i c h  
b e c o m e s  n e g a t i v e  a t  t i m e s .  T h i s  p r o v i d e s  p a r t i a l  s u p p o r t  t o  t h e  h y p o t h e s i s  t h a t  t h e r e  
i s  a  t r a d e - o f f  b e t w e e n  b o t h  c h a r a c t e r s  t y p e s .  
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R E L A T I O N S H I P  B E T W E E N  T H E  S I ZE  O F  T H E  R E D  W I N G  S P O T  A N D  
P H E N O L O X I D A S E  A C T I V I T Y  I N  F I V E  H E T A E R I N A  S P E C I E S  

 
I .  G o n z á l e z - S a n t o y o  &  A .  C ó r d o b a - A g u i l a r  

 
s a n t o y o _ i @ h o t m a i l . c o m  
 
D e p a r t a m e n t o  d e  E c o l o g í a  E v o l u t i v a ,  I n s t i t u t o  d e  E c o l o g í a ,  U n i v e r s i d a d  N a c i o n a l  
A u t ó n o m a  d e  M é x i c o ,  A p d o .  P o s t a l  7 0 - 2 7 5 ,  C i u d a d  U n i v e r s i t a r i a ,  0 4 5 1 0 ,  M e x i c o  
D . F . ,  M e x i c o  
 
S e c o n d a r y  s e x u a l  t r a i t s  h a v e  b e e n  p r o p o s e d  t o  b e  i n d i c a t o r s  o f  m a l e  c o n d i t i o n .  I n  
O d o n a t a ,  o n e  m o r p h o l o g i c a l  f e a t u r e  r e c e n t l y  u n c o v e r e d  t o  b e  a n  i n d i c a t o r  o f  
c o n d i t i o n  i s  w i n g  p i g m e n t a t i o n ,  a s  i t  r e f l e c t s  i m m u n o c o m p e t e n c e .  F o r  e x a m p l e ,  i n  
H e t a e r i n a  a m e r i c a n a ,  t h e  s i z e  o f  t h e  r e d  w i n g  s p o t  p o s i t i v e  c o r r e l a t e s  w i t h  i m m u n e  
c a p a c i t y .  I n  t h i s  w o r k ,  w e  h a v e  i n v e s t i g a t e d  s u c h  f i n d i n g  t o  o t h e r  H e t a e r i n a  s p e c i e s  
i n c l u d i n g  H .  a m e r i c a n a  i t s e l f :  H .  c r u e n t a t a ,  H .  o c c i s a ,  H .  t i t i a  a n d  H .  v u l n e r a t a .  
P i g m e n t e d  w i n g  a r e a s  w e r e  m e a s u r e d  w h i c h  w a s  c o r r e l a t e d  w i t h  p h e n o l o x i d a s e  
a c t i v i t y ,  a  k e y  i n d i c a t o r  o f  i n s e c t  i m m u n e  r e s p o n s e .  O u r  r e s u l t s  s h o w e d  a  n e g a t i v e  
r e l a t i o n  b e t w e e n  s p o t  s i z e  a n d  P O  a c t i v i t y  i n  a l l  s p e c i e s  s t u d i e d ,  i n  c o n t r a s t  w i t h  t h e  
p r e v i o u s  r e s u l t s  o b t a i n e d  i n  H .  a m e r i c a n a .  A l t h o u g h  t h e s e  r e s u l t s  a r e  i n  a c c o r d a n c e  
w i t h  t h e  i d e a  t h a t  s e c o n d a r y  s e x u a l  t r a i t s  t r a d e - o f f  i m m u n e  a b i l i t y ,  t h e y  c o n t r a d i c t  
t h e  i d e a  t h a t  m a l e s  w i t h  b e t t e r  i m m u n e  c o n d i t i o n  h a v e  h i g h l y  d e v e l o p e d  s e x u a l  t r a i t s .  

 
 

H I G H  O R N A M E N T A T I O N  I M P A I R S  M A L E  “ P R I M I N G ”  A B I L I T Y  I N  
T H E  D A M S E L F L Y  H E T A E R I N A  A M E R I C A N A  ( O D O N A T A :  

C A L O P T E R Y G I D A E )  
 

D .  G o n z á l e z  T o k m a n  &  A .  C ó r d o b a - A g u i l a r  
 
D e p a r t a m e n t o  d e  E c o l o g í a  E v o l u t i v a ,  I n s t i t u t o  d e  E c o l o g í a ,  U n i v e r s i d a d  N a c i o n a l  
A u t ó n o m a  d e  M é x i c o ,  A p d o .  P o s t a l  7 0 - 2 7 5 ,  C i u d a d  U n i v e r s i t a r i a ,  0 4 5 1 0 ,  M e x i c o  
D . F . ,  M e x i c o  
 
d a n i g t @ g m a i l . c o m
 
T r a d e - o f f  t h e o r y  p r e d i c t s  t h a t  t w o  t r a i t s  t h a t  s h a r e  c o s t l y  r e s o u r c e s  c a n n o t  b e  
m a x i m i z e d .  T h i s  c o u l d  b e  t h e  c a s e  f o r  i m m u n e  r e s p o n s e  a n d  r e p r o d u c t i o n .  A c c o r d i n g  
t o  t h e o r y ,  o n l y  i n d i v i d u a l s  i n  g o o d  c o n d i t i o n  w i l l  b e  a b l e  t o  a f f o r d  t h e  c o s t  o f  
p r o d u c i n g  e l a b o r a t e d  o r n a m e n t s  a n d  a n  e f f i c i e n t  i m m u n e  s y s t e m .  I n  t h i s  s t u d y  w e  
t e s t e d  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  e x p r e s s i o n  o f  a  c o n d i t i o n - d e p e n d e n t  o r n a m e n t  
( w i n g  p i g m e n t a t i o n )  a n d  o n e  c o m p o n e n t  o f  i m m u n e  r e s p o n s e  ( “ p r i m i n g ” )  i n  m a l e s  o f  
t h e  d a m s e l f l y  H e t a e r i n a  a m e r i c a n a .  S i n c e  i m m u n e  p r i m i n g  a l l o w s  a n  a n i m a l  t o  
p r e p a r e  a g a i n s t  r e p e a t e d  i n f e c t i o n s  w i t h  a  p a t h o g e n ,  a n d  i t s  o c c u r r e n c e  h a s  n o t  b e e n  
e x p l o r e d  i n  o d o n a t e s ,  w e  c a r r i e d  o u t  a n  e x p e r i m e n t  t o  d e t e r m i n e  i t s  p r e s e n c e  a n d  
c o n d i t i o n - d e p e n d e n c e .  W e  i m m u n i z e d  a  g r o u p  o f  m a l e s  w i t h  i n a c t i v e  b a c t e r i a  p r i o r  t o  
e x p o s u r e  t o  t h e  s a m e ,  a c t i v e  b a c t e r i a ,  a n d  c o m p a r e d  t h e i r  s u r v i v a l  w i t h  t h a t  o f  m a l e s  
t h a t  w e r e  i n f e c t e d  b u t  n o t  p r e v i o u s l y  i m m u n i z e d .  O u r  r e s u l t s  s h o w  t h a t  i m m u n i z a t i o n  
r e d u c e d  m a l e  m o r t a l i t y .  H o w e v e r ,  l e s s  p i g m e n t e d  m a l e s  s h o w e d  h i g h e r  s u r v i v a l  r a t e s  
t h a n  m o r e  p i g m e n t e d  m a l e s .  N o  r e l a t i o n s h i p  b e t w e e n  s u r v i v a l  a n d  p i g m e n t a t i o n  w a s  
d e t e c t e d  i n  m a l e s  t h a t  w e r e  n o t  i m m u n i z e d .  W e  s u g g e s t  t h a t  i m m u n e  p r i m i n g  a n d  w i n g  
p i g m e n t a t i o n  a r e  a  t r a d e d - o f f ,  b u t  o u r  r e s u l t s  c o n t r a d i c t  t h e  g e n e r a l  i d e a  t h a t  m a l e  
o r n a m e n t a t i o n  r e f l e c t s  i m m u n e  a b i l i t y .  
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O B S E R V A T I O N S  O N  T H E  R E P R O D U C T I V E  B E H A V I O U R  O F  
P R O T O N E U R A  C A R A  C A L V E R T  ( Z Y G O P T E R A :  P R O T O N E U R I D A E )  

 
E .  G o n z á l e z - S o r i a n o 1 ,  O .  D e l g a d o - H e r n á n d e z 1 ,  &  A .  C ó r d o b a - A g u i l a r 2  

 
1 D e p a r t a m e n t o  d e  Z o o l o g í a ,  I n s t i t u t o  d e  B i o l o g í a ,  U n i v e r s i d a d  N a c i o n a l  A u t ó n o m a  d e  
M é x i c o ,  A p a r t a d o  P o s t a l  7 0 - 1 5 3 ,  C i u d a d  U n i v e r s i t a r i a  0 4 5 1 0 ,  M é x i c o ,  D .  F . ,  M e x i c o  
 
2 D e p a r t a m e n t o  d e  E c o l o g í a  E v o l u t i v a ,  I n s t i t u t o  d e  E c o l o g í a ,  U n i v e r s i d a d  N a c i o n a l  
A u t ó n o m a  d e  M é x i c o ,  A p a r t a d o  P o s t a l  7 0 - 2 7 5 ,  C i u d a d  U n i v e r s i t a r i a ,  0 4 5 1 0 ,  M e x i c o  
D . F . ,  M e x i c o  

 
e s o r i a n o @ i b i o l o g i a . u n a m . m x  
 
T h e  P r o t o n e u r i d a e  c o m p r i s e s  t h e  t h i r d  m o s t  d i v e r s e  f a m i l y  o f  z y g o p t e r a n s  i n  t h e  
w o r l d .  N e v e r t h e l e s s ,  t h e  r e p r o d u c t i v e  b e h a v i o r  o f  t h e s e  t i n y  d a m s e l f l i e s  i s  o n l y  
k n o w n  f o r  n o t  m o r e  t h a n  a  d o z e n  o f  s p e c i e s .  P r o t o n e u r a  c a r a  i s  a  s l i g h t l y  s e x u a l l y  
d i m o r p h i c  s p e c i e s  w h i c h  i n h a b i t s  a  w i d e  a r r a y  o f  w a t e r  b o d i e s  i n  M e x i c o .  H e r e  w e  
p r e s e n t  t h e  r e s u l t s  o f  o u r  o b s e r v a t i o n s  o n  t h e  r e p r o d u c t i v e  b i o l o g y  o f  t h i s  s p e c i e s  i n  
t w o  c o n t r a s t i n g  l o t i c  h a b i t a t s .  T h e  f i r s t  h a b i t a t  i s  a  w i d e  o p e n  p e r m a n e n t  r i v e r  a t  E l  
E s t u d i a n t e  ( E E ) ,  M o r e l o s  ( M e x i c o )  a n d  t h e  s e c o n d  o n e  i s  a  s m a l l  t e m p o r a l  f o r e s t e d  
s t r e a m  a t  C h a m e l a  ( C H ) ,  J a l i s c o  ( M e x i c o ) .  A t  E E ,  m a l e s  e x h i b i t  t w o  t a c t i c s  i n  o r d e r  
t o  c o n t a c t  r e c e p t i v e  f e m a l e s :  ( i )  t h e y  p a t r o l  a b o v e  t h e  w a t e r  s u r f a c e  a n d  ( i i )  t h e y  
s e a r c h  a m o n g  n e a r b y  v e g e t a t i o n .  A t  C H ,  b e s i d e s  p a t r o l l i n g ,  m a l e s  c o n g r e g a t e  i n  
a e r i a l  m a t i n g  a g g r e g a t i o n s  t o  w h i c h  f e m a l e s  a r e  a t t r a c t e d  t o .  I n  a l l  t h e  t a c t i c s  
e m p l o y e d ,  t h e  m a l e s  i n v e s t  a  h u g e  p r o p o r t i o n  o f  t h e i r  t i m e  a t  f l i g h t ,  a  v e r y  u n u s u a l  
s i t u a t i o n  f o r  t h e  s u b o r d e r  Z y g o p t e r a .  C o p u l a t i o n s  w e r e  r a r e l y  o b s e r v e d  a t  b o t h  s i t e s  
a n d  w h e n  t h e y  o c c u r r e d  a t  t h e  w a t e r  b o d i e s ,  m o s t  f e m a l e s  w e r e  a l r e a d y  i n  t a n d e m .  
D e t a i l s  o f  d i u r n a l  a c t i v i t y ,  c o p u l a t i o n ,  o v i p o s i t i o n  a n d  p o s t c o p u l a t o r y  b e h a v i o u r  a r e  
g i v e n .  A  n e w  f u n c t i o n  f o r  p o s t c o p u l a t o r y  g u a r d i n g  b e h a v i o r  o f  m a l e s  i s  p r o p o s e d .  
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T R E A T M E N T  W I T H  A N  A N A L O G O U S  O F  J U V E N I L E  H O R M O N E  
P R O D U C E S  C O N T R A S T I N G  R E S U L T S  I N  S U R V I V O R S H I P  O F  T W O  

S P E C I E S  O F  C A L O P T E R Y X  

A .  C o r d e r o  R i v e r a 1 ,   J .  C o n t r e r a s - G a r d u ñ o 2 ,  H .  L a n z - M e n d o z a 3  &  A .  C ó r d o b a -
A g u i l a r 2

 

1 G r u p o  d e  E c o l o x í a  E v o l u t i v a  e  d a  C o n s e r v a c i ó n ,  U n i v e r s i d a d e  d e  V i g o ,  E U E T  
F o r e s t a l ,  C a m p u s  U n i v e r s i t a r i o ,  3 6 0 0 5  P o n t e v e d r a ,  G a l i z a ,  S p a i n .  
 
2  D e p a r t a m e n t o  d e  E c o l o g í a  E v o l u t i v a ,  I n s t i t u t o  d e  E c o l o g í a ,  U n i v e r s i d a d  N a c i o n a l  
A u t ó n o m a  d e  M é x i c o ,  A p d o .  P o s t a l  7 0 - 2 7 5 ,  0 4 5 1 0 ,  M é x i c o ,  D .  F . ,  M é x i c o .  
 
3  C e n t r o  d e  I n v e s t i g a c i ó n  S o b r e  E n f e r m e d a d e s  I n f e c c i o s a s ,  I n s t i t u t o  N a c i o n a l  d e  
S a l u d  P ú b l i c a ,  A v d a .  U n i v e r s i d a d  6 5 5 .  C o l .  S t a .  M a r í a  A h u a c a t i t l á n ,  6 2 5 0 8  
C u e r n a v a c a ,  M o r e l o s ,  M é x i c o .  

a d o l f o . c o r d e r o @ u v i g o . e s  

R e c e n t l y  i t  h a s  b e e n  s h o w n  t h a t  m a l e  C a l o p t e r y x  v i r g o  a d m i n i s t r a t e d  w i t h  m e t h o p r e n e  
a c i d ,  a n  a n a l o g o u s  o f  t h e  j u v e n i l e  h o r m o n e ,  i n c r e a s e d  t h e i r  a g g r e s s i v e  b e h a v i o u r  a n d  
o c c u p a t i o n  t i m e  o f  t e r r i t o r i e s .  T o  t e s t  t h e  g e n e r a l i t y  o f  t h e s e  r e s u l t s ,  w e  r e a l i z e d  t w o  
m a r k - r e c a p t u r e  e x p e r i m e n t s  w i t h  m a l e s  o f  C .  h a e m o r r h o i d a l i s  ( 1 2 5  m a l e s  i n  2 0 0 6  a n d  
2 2 4  m a l e s  i n  2 0 0 8 )  a n d  C .  s p l e n d e n s  ( 1 1 4  m a l e s  i n  2 0 0 8 ) .  W e  p r e d i c t e d  t h a t  i f  
m e t h o p r e n e  i n c r e a s e s  a g g r e s s i v e  b e h a v i o u r ,  t h e n  s u r v i v o r s h i p  s h o u l d  b e  r e d u c e d  a s  a  
t r a d e - o f f .  O n e  t h i r d  o f  t h e  m a l e s  r e c e i v e d  m e t h o p r e n e  a c i d  d i l u t e d  i n  a c e t o n e  ( t r e a t e d  
m a l e s ) ,  o n e  t h i r d  r e c e i v e d  o n l y  a c e t o n e  ( c o n t r o l  f o r  d i l u e n t )  a n d  t h e  f i n a l  t h i r d  
r e m a i n e d  u n t r e a t e d  ( C o n t r o l ) .  T h e  a n a l y s i s  o f  r e c a p t u r e  h i s t o r i e s  o f  m a r k e d  a n i m a l s  
w a s  d o n e  w i t h  t h e  p r o g r a m  M a r k ,  u s i n g  i n f o r m a t i o n  t h e o r y  m e t h o d s  ( A I C )  t o  s e l e c t  
b e t w e e n  m o d e l s .  F o r  C .  h a m e o r r h o i d a l i s  i n  2 0 0 6 ,  t h e  m o s t  s u p p o r t e d  m o d e l  i n c l u d e d  
t i m e  e f f e c t s  i n  s u r v i v o r s h i p  a n d  r e c a p t u r e  r a t e s  [ P h i ( t )  p ( t ) ] ,  b u t  d i d  n o t  i n c l u d e  t h e  
e f f e c t  o f  t r e a t m e n t .  I n  2 0 0 8 ,  w i t h  a  l a r g e r  s a m p l e  s i z e  a n d  b e t t e r  m e t e o r o l o g i c a l  
c o n d i t i o n s  f o r  t e r r i t o r i a l  b e h a v i o u r ,  t h e  m o s t  s u p p o r t e d  m o d e l  i n c l u d e d  g r o u p s  o n  
r e c a p t u r e  r a t e s  b u t  n o t  i n  s u r v i v o r s h i p  [ P h i ( . )  p ( g ) ] ,  b u t  t h e  s e c o n d  m o d e l  w a s  P h i ( g )  
p ( g ) ,  i . e . ,  t h e  e f f e c t  o f  g r o u p s  ( t r e a t m e n t )  o n  b o t h  p a r a m e t e r s .  I n  a n y  c a s e  t h i s  m o d e l  
s u g g e s t e d  a l m o s t  i d e n t i c a l  s u r v i v o r s h i p  b e t w e e n  g r o u p s .  F o r  C .  s p l e n d e n s ,  t h e  m o s t  
s u p p o r t e d  m o d e l  w a s  a l s o  P h i ( . )  p ( g ) ,  b u t  m o d e l  P h i ( g )  p ( g )  w a s  a m o n g  t h e  t h r e e  m o s t  
s u p p o r t e d .  T h i s  m o d e l  s u g g e s t e d  r e d u c e d  s u r v i v o r s h i p  f o r  t r e a t e d  m a l e s  
( 0 . 8 5 9 ± 0 . 0 2 9 )  c o m p a r e d  t o  b o t h  c o n t r o l s  ( a c e t o n e :  0 . 9 1 3 ± 0 . 0 2 2 ,  c o n t r o l :  
0 . 9 1 0 ± 0 . 0 2 4 ) .  W e  d i s c u s s  w h y  t h e  c o n t r a s t i n g  a g g r e s s i v e  b e h a v i o r  o f  b o t h  s p e c i e s  
m i g h t  e x p l a i n  t h e  d i f f e r e n c e .  
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D O  I N D I V I D U A L S  I N  B E T T E R  C O N D I T I O N S U R V I V E  F O R  L O NG E R ?  
F I E L D  S U R V I V A L  E S T I M A T E S  A C C O R D I N G  T O  M A L E  

A L T E R N A T I V E  R E P R O D U C T I V E  T A C T I C S  A N D  S E X 
 

A .  C ó r d o b a - A g u i l a r  &  R .  M u n g u í a - S t e y e r  
 
D e p a r t a m e n t o  d e  E c o l o g í a  E v o l u t i v a ,  I n s t i t u t o  d e  E c o l o g í a ,  U n i v e r s i d a d  N a c i o n a l  
A u t ó n o m a  d e  M é x i c o ,  A p d o .  P o s t a l  7 0 - 2 7 5 ,  C i u d a d  U n i v e r s i t a r i a ,  0 4 5 1 0 ,  M e x i c o  
D . F . ,  M e x i c o  
 
a c o r d o b a @ e c o l o g i a . u n a m . m x  
 
T h e r e  i s  a  g a p  i n  t h e  s u p p o s e d  s u r v i v a l  d i f f e r e n c e s  r e c o r d e d  i n  t h e  f i e l d  a m o n g  
i n d i v i d u a l s  a c c o r d i n g  t o  t h e i r  c o n d i t i o n .  T h i s  i s  p a r t l y  d u e  t o  o u r  i n a b i l i t y  t o  a s s e s s  
s u r v i v a l  i n  t h e  w i l d .  W e  a p p l i e d  m o d e r n  s t a t i s t i c a l  t e c h n i q u e s  t o  f i e l d - g a t h e r e d  d a t a  
i n  t w o  d a m s e l f l y  s p e c i e s  w i t h  a l t e r n a t i v e  r e p r o d u c t i v e  t a c t i c s  ( A R T s ) .  I n  P a r a p h l e b i a  
z o e ,  t h e r e  a r e  t w o  A R T :  a  l a r g e r  b l a c k - w i n g e d  ( B W )  t e r r i t o r i a l  m a l e  a n d  a  s m a l l e r  
h y a l i n e - w i n g e d  ( H W )  n o n t e r r i t o r i a l  m a l e .  I n  t h i s  s p e c i e s ,  c o n d i t i o n  i s  t h u s  i n d i c a t e d  
b y  b o d y  s i z e .  I n  C a l o p t e r y x  h a e m o r r h o i d a l i s ,  m a l e s  f o l l o w  t a c t i c s  a c c o r d i n g  t o  t h e i r  
c o n d i t i o n  w i t h  m a l e s  i n  b e t t e r  c o n d i t i o n  p r a c t i c i n g  a  t e r r i t o r i a l  A R T .  I n  t h i s  s p e c i e s ,  
c o n d i t i o n  c o r r e l a t e s  p o s i t i v e l y  w i t h  w i n g  p i g m e n t a t i o n  i n  b o t h  s e x e s .  W e  p r e d i c t e d  
t h a t  t e r r i t o r i a l  m a l e s  w i l l  s u r v i v e  l e s s  t h a n  n o n t e r r i t o r i a l  m a l e s ,  a n d  l a r g e r  o r  m o r e  
p i g m e n t e d  a n i m a l s  w i l l  s u r v i v e  f o r  l o n g e r .  I n  P .  z o e ,  B W  m a l e s  s u r v i v e d  l e s s ,  b u t  n o t  
n e c e s s a r i l y  l a r g e r  i n d i v i d u a l s  s u r v i v e d  f o r  l o n g e r .  I n  f a c t ,  s i z e  a f f e c t e d  s u r v i v a l  b u t  
o n l y  w h e n  g r o u p  i d e n t i t y  w a s  a n a l y z e d ,  s h o w i n g  a  p o s i t i v e  r e l a t i o n s h i p  i n  f e m a l e s  
a n d  a  n e g a t i v e  r e l a t i o n s h i p  i n  b o t h  m a l e  m o r p h s .  F o r  C .  h a e m o r r h o i d a l i s ,  s u r v i v a l  
w a s  l a r g e r  f o r  m o r e  p i g m e n t e d  m a l e s  a n d  f e m a l e s  ( i n  t h e  c a s e  o f  m a l e s ,  l i k e l y  t h e  
t e r r i t o r i a l  t a c t i c ) ,  b u t  s i z e  w a s  n o t  a  g o o d  s u r v i v a l  p r e d i c t o r .  
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S E X U A L  S E L E C T I O N  A N D  T H E  E V O L U T I O N O F  M A L E  W I NG  
P I G M E N T A T I O N  I N  O D O N A T A  

 
M .  A .  S e r r a n o - M e n e s e s 1  &  A .  C ó r d o b a - A g u i l a r 2

 
1 C e n t r o  d e  I n v e s t i g a c i ó n  e n  R e p r o d u c c i ó n  A n i m a l ,  C I N V E S T A V - U n i v e r s i d a d  
A u t ó n o m a  d e  T l a x c a l a ,  A p d o .  P o s t a l  6 2 ,  9 0 0 0 0 ,  T l a x c a l a ,  T l a x . ,  M é x i c o  
 
2 D e p a r t a m e n t o  d e  E c o l o g í a  E v o l u t i v a ,  I n s t i t u t o  d e  E c o l o g í a ,  U n i v e r s i d a d  N a c i o n a l  
A u t ó n o m a  d e  M é x i c o ,  A p d o .  P o s t a l  7 0 - 2 7 5 ,  C i u d a d  U n i v e r s i t a r i a ,  0 4 5 1 0 ,  M é x i c o  
D . F . ,  M é x i c o  

 
z e r a t t u l @ h o t m a i l . c o m  
 
M a l e s  o f  c e r t a i n  d r a g o n -  a n d  d a m s e l f l y  s p e c i e s  ( I n s e c t a :  O d o n a t a )  e x h i b i t  
c o n s p i c u o u s  w i n g  p i g m e n t a t i o n  p a t t e r n s  t h a t  h a v e  i n s p i r e d  s e v e r a l  t h e o r i e s  t o  
u n d e r s t a n d  i t s  o c c u r r e n c e .  S o m e  o f  t h e s e  t h e o r i e s  c o n c e n t r a t e  o n  t h e  e c o l o g i c a l  
p r o c e s s e s  t h a t  m a y  m a i n t a i n  w i n g  p i g m e n t a t i o n  ( i . e .  s e x u a l  s e g r e g a t i o n ,  p r e d a t o r  
w a r n i n g ,  e c o l o g i c a l  c h a r a c t e r  d i s p l a c e m e n t ) ;  h o w e v e r ,  a  g r o w i n g  n u m b e r  o f  s i n g l e -
s p e c i e s  s t u d i e s  s u g g e s t  t h a t  s e x u a l  s e l e c t i o n  i s  m o s t  l i k e l y  t o  d r i v e  t h e  e v o l u t i o n  o f  
t h i s  t r a i t .  N o n e t h e l e s s ,  n o  s t u d y  t o  d a t e  h a s  t e s t e d  w h e t h e r  s e x u a l  s e l e c t i o n  f i r s t  
p r o m o t e d  t h e  e v o l u t i o n  o f  w i n g  p i g m e n t a t i o n  f r o m  a  w i d e ,  c o m p a r a t i v e  p e r s p e c t i v e .  
H e r e  w e  u s e d  a  d i r e c t i o n a l  p h y l o g e n e t i c  c o m p a r a t i v e  m e t h o d  t o  t e s t  w h e t h e r  
t e r r i t o r i a l i t y  ( a  p r o x y  f o r  s e x u a l  s e l e c t i o n )  p r e d i c t s  t h e  e v o l u t i o n  o f  m a l e  w i n g  
p i g m e n t a t i o n  i n  o d o n a t e s .  F i r s t ,  w e  s h o w  t h a t  t e r r i t o r i a l i t y  a n d  w i n g  p i g m e n t a t i o n  
e v o l v e d  i n  a  c o r r e l a t e d  f a s h i o n .  S e c o n d ,  t h e  e v o l u t i o n  o f  w i n g  p i g m e n t a t i o n  d e p e n d s  
o n  t h e  p r e s e n c e  o f  t e r r i t o r i a l i t y :  w i n g  p i g m e n t a t i o n  i s  l i k e l y  t o  e v o l v e  o n l y  i f  
t e r r i t o r i a l i t y  h a s  b e e n  a c q u i r e d  f i r s t .  F i n a l l y ,  o n c e  w i n g  p i g m e n t a t i o n  h a s  b e e n  
a c q u i r e d ,  i t  m a y  b e  r e t a i n e d  e v e n  i f  t e r r i t o r i a l i t y  i s  l o s t .  T a k e n  t o g e t h e r ,  t h e s e  
r e s u l t s  s u g g e s t  t h a t  s e x u a l  s e l e c t i o n  i s  l i k e l y  t o  b e  a  f i r s t  p r o m o t e r  o f  w i n g  
p i g m e n t a t i o n ;  h o w e v e r ,  o t h e r  s e l e c t i v e  p r o c e s s e s  t h a t  m a y  m a i n t a i n  t h i s  t r a i t  a r e  s t i l l  
t o  b e  t e s t e d .  

 

I N T E R S P E C I F I C  A G G R E S S I O N  A N D  C H A R A C T E R  D I S P L A C M E N T  O F  
C O M P E T I T O R  R E C O G N T I O N  I N  H E T A E R I N A  D A M S E L F L I E S  

 
C .  A n d e r s o n  &  G .  G r e t h e r  

 
D e p a r t m e n t  o f  E c o l o g y  a n d  E v o l u t i o n a r y  B i o l o g y ,  U n i v e r s i t y  o f  C a l i f o r n i a - L o s  
A n g e l e s  6 2 1  C h a r l e s  E .  Y o u n g  D r .  B o x  9 5 1 6 0 6 ,  L o s  A n g e l e s ,  C a l i f o r n i a  9 0 0 9 5 ,  U S A  
 
c n a 1 9 8 0 @ u c l a . e d u   
 
S e x u a l l y  s e l e c t e d  o r  s e c o n d a r y  s e x u a l  c h a r a c t e r s  c a n  b e  f a v o r e d  b y  e i t h e r  o n e  o f  t w o  
p r o c e s s e s :  m a t e  c h o i c e  a n d / o r  m a t e  c o m p e t i t i o n .  W h e n  i n t e r a c t i n g  i n d i v i d u a l s  i n c l u d e  
c l o s e l y  r e l a t e d  s p e c i e s ,  s p e c i e s  r e c o g n i t i o n  m a y  a d d i t i o n a l l y  i n f l u e n c e  s e c o n d a r y  
s e x u a l  c h a r a c t e r  e v o l u t i o n .  T h e  i n t e r p l a y  b e t w e e n  s p e c i e s  r e c o g n i t i o n  a n d  m a t e  c h o i c e  
h a s  r e c e i v e d  m u c h  a t t e n t i o n  i n  t h e  f o r m  o f  r e s e a r c h  o n  r e p r o d u c t i v e  c h a r a c t e r  
d i s p l a c e m e n t .  H e r e ,  I  f o c u s  o n  t h e  i n t e r p l a y  b e t w e e n  s p e c i e s  r e c o g n i t i o n  a n d  m a t e  
c o m p e t i t i o n  u s i n g  R u b y s p o t  d a m s e l f l i e s  ( H e t a e r i n a  s p p . )  a s  a  m o d e l  s y s t e m .  I  p r e d i c t  
t h a t  H e t a e r i n a  m a l e s  s h o u l d  b e  u n d e r  s e l e c t i o n  t o  r e d u c e  a g g r e s s i v e  i n t e r s p e c i f i c  
t e r r i t o r i a l  f l i g h t s .  I n  s y m p a t r y ,  t e r r i t o r i a l  m a l e s  s h o w  r e d u c e d  t e r r i t o r i a l  a g g r e s s i o n  
t o w a r d s  c o n s p e c i f i c  m a l e s  t h a t  h a v e  b e e n  m a n i p u l a t e d  ( w i t h  i n k )  t o  r e s e m b l e  
s y m p a t r i c  c o n g e n e r s ,  r e l a t i v e  t o  s h a m - m a n i p u l a t e d  c o n s p e c i f i c  c o n t r o l s .  A l l o p a t r i c  
p o p u l a t i o n s  f a i l  t o  s h o w  r e d u c e d  a g g r e s s i o n  t o  e x p e r i m e n t a l  m a l e s  r e l a t i v e  t o  c o n t r o l s .  
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T H E  D A M S E L F L Y  G E N U S  P O L Y T H O R E  ( ZY G O P T E R A :  
P O L Y T H O R I D A E ) :  B I O G E O G R A P H Y ,  E C O L O G Y  A N D  T H E  

P O T E N T I A L  F O R  M I M E T I C  R E S E M B L A N C E  I N  M U L T I P L E  S P E C I E S  

C .  D  B e a t t y 1 ,  A .  C o r d e r o  R i v e r a 1 ,  K .  M  H a r d i n g 1 ,  J .  H o f f m a n n 2 ,  T .  N .  S h e r r a t t 3  &  
H .  V a n  G o s s u m 4

  

1  G r u p o  d e  E c o l o g í a  E v o l u t i v a ,  D e p a r t a m e n t o  d e  E c o l o g í a  y  B i o l o g í a  A n i m a l ,  
U n i v e r s i d a d  d e  V i g o ,  E U E T  F o r e s t a l ,  C a m p u s  U n i v e r s i t a r i o ,  3 6 0 0 5  P o n t e v e d r a ,  
G a l i c i a ,  E s p a ñ a   
2  A l a u d a – I n s t i t u t e  f o r  e c o l o g i c a l  a s s e s s m e n t  a n d  d a t a  a n a l y s i s ,  W e n d e n s t r .  4 3 5 ,  D  -  
2 0 5 3 7  H a m b u r g ,  G e r m a n y  
3  D e p a r t m e n t  o f  B i o l o g y ,  C a r l e t o n  U n i v e r s i t y ,  1 1 2 5  C o l o n e l  B y  D r i v e ,  O t t a w a ,  
O n t a r i o  K 1 S 5 B 6  C a n a d a .  
4  E v o l u t i o n a r y  B i o l o g y  G r o u p ,  U n i v e r s i t y  o f  A n t w e r p ,  G r o e n e n b o r g e r l a a n  1 7 1 ,  B -
2 0 2 0  A n t w e r p ,  B e l g i u m .  
 
b e a t t y c h @ y a h o o . c o m  
 
T h e  d a m s e l f l y  g e n u s  P o l y t h o r e  c o n s i s t s  o f  2 0  d e s c r i b e d  s p e c i e s  d i s t r i b u t e d  i n  t h e  
A n d e a n  l o w l a n d s  f r o m  C o l o m b i a  t o  B o l i v i a .  T h e  m o s t  s t r i k i n g  m o r p h o l o g i c a l  
d i f f e r e n c e  b e t w e e n  s p e c i e s  i n  t h i s  g r o u p  i s  i n  w i n g  c o l o r a t i o n ,  w i t h  s i g n i f i c a n t  
d i f f e r e n c e s  i n  c o l o u r  a n d  p a t t e r n  b e t w e e n ,  a n d  s o m e t i m e s  w i t h i n ,  s p e c i e s .  I t  h a s  
p r e v i o u s l y  b e e n  s u g g e s t e d  t h a t  t h e  w i n g  c o l o u r s  o f  s o m e  P o l y t h o r e  o f f e r  p r o t e c t i o n  
f r o m  p r e d a t i o n  d u e  t o  t h e i r  m i m e t i c  r e s e m b l a n c e  t o  c o - o c c u r i n g  t o x i c  b u t t e r f l i e s .  W e  
h e r e  p r e s e n t  i n i t i a l  r e s u l t s  o f  s t u d i e s  t o  a s s e s s  t h i s  p u t a t i v e  m i m i c r y .  W e  c o l l e c t e d  
i n d i v i d u a l s  o f  5  s p e c i e s  o f  P o l y t h o r e  f r o m  a  n u m b e r  o f  l o c a t i o n s  i n  c e n t r a l  P e r u ,  a n d  
c o m p a r e  d i s t r i b u t i o n s  o f  t h e s e  s p e c i e s  w i t h  t h e  m o s t  c o m m o n  f o r m s  o f  b u t t e r f l i e s  
w i t h  w h i c h  t h e y  a r e  e n c o u n t e r e d :   W e  w i l l  a l s o  a s s e s s  s i m i l a r i t i e s  i n  c o l o u r  a n d  f o r m  
b e t w e e n  t h e  d a m s e l s  a n d  c o - o c c u r i n g  b u t t e r f l i e s ,  i n  b o t h  v i s i b l e  a n d  u l t r a v i o l e t  
s p e c t r a .  F u r t h e r  w e  p r e s e n t  r e s u l t s  o f  e x p e r i m e n t s  w i t h  f r e e - r a n g i n g  c h i c k e n s  o n  t h e i r  
i n i t i a l  a v o i d a n c e  o f  P o l y t h o r e  d a m s e l s ,  a n d  w h e t h e r  t h e y  c a n  l e a r n  t o  a s s o c i a t e  t h e s e  
d a m s e l s  w i t h  b u t t e r f l i e s  u n d e r  e x p e r i m e n t a l  c o n d i t i o n s .  T h r o u g h  t h i s  w o r k  a n d  
f u r t h e r  r e s e a r c h  o n  f l i g h t  s i m i l a r i t i e s  b e t w e e n  d a m s e l s  a n d  b u t t e r f l i e s ,  a n d  
p h y l o g e n e t i c  a s s e s s m e n t  o f  P o l y t h o r e  s p e c i e s ,  w e  h o p e  t o  b e t t e r  u n d e r s t a n d  t h e  
s e l e c t i v e  f o r c e s  b e h i n d  w i n g  c o l o r a t i o n  i n  t h i s  d a m s e l f l y  g r o u p .  
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D R A G O N F L I E S  ( L I B E L L U L I D A E :  A N I S O P T E R A )  O F  M E T A  
D E P A R T M E N T ,  C O L O M B I A :  S P E C I ES ,  I N T E R  A N D  I N T R A S P E C I F I C  

V A R I A T I O N  O F  M A L E  G E N I T A L I A  
 

C .  A m a y a - P e r i l l a  &  G .  E .  F a j a r d o - M e d i n a  
 
P r o g r a m a  d e  B i o l o g í a  A m b i e n t a l ,  F a c u l t a d  d e  C i e n c i a s  N a t u r a l e s ,  U n i v e r s i d a d  J o r g e  
T a d e o  L o z a n o ,  C a r r e r a  4  #  2 2  -  6 1 ,  B o g o t á ,  C o l o m b i a  
 
c a m a y a p @ g m a i l . c o m  
 
O n e  o f  t h e  m o s t  g e n e r a l  t r e n d s  i n  a n i m a l s  w i t h  i n t e r n a l  f e r t i l i z a t i o n  i s  t h e  r a p i d  
d i v e r g e n t  e v o l u t i o n  o f  m a l e  g e n i t a l i a .  K n o w l e d g e  a b o u t  g e n i t a l i a  i n  t h e  s u b o r d e r  
Z y g o p t e r a  i s  g r e a t e r  t h a n  i n  A n i s o p t e r a  s i n c e  t h e  l a t t e r  a r e  v e r y  d i f f i c u l t  t o  c a p t u r e  
a n d  m a r k .  F e w  i n v e s t i g a t i o n s  a b o u t  A n i s o p t e r a  g e n i t a l i a  s u g g e s t  t h e  p r e s e n c e  o f  a  
r a p i d  d i v e r g e n c e  i n  t h e  m o r p h o l o g y  o f  m a l e  g e n i t a l i a ,  l i k e  i n  o t h e r  p o l y a n d r o u s  
i n s e c t s ,  w h i c h  c o r r o b o r a t e s  E b e r h a r d ’ s  p o s t c o p u l a  s e x u a l  s e l e c t i o n  h y p o t h e s i s .  T h e  
p u r p o s e  o f  t h i s  s t u d y  i s  t o  c o r r o b o r a t e  t h e  i n f o r m a t i o n  a b o u t  t h e  v a r i a t i o n  o f  t h e  
g e n i t a l i a  f o r  t h e  s u b o r d e r  A n i s o p t e r a  o f f e r e d  b y  C ó r d o b a - A g u i l a r  ( h i g h  v a r i a t i o n  o n  
s e g m e n t  4  o f  t h e  p e n i s ) .  W e  s a m p l e d  1 2  a r e a s  b e t w e e n  V i l l a v i c e n c i o  a n d  P u e r t o  G a i t a n  
( M e t a  d e p a r t m e n t  o f  C o l o m b i a )  i n  t w o  d i f f e r e n t  s e a s o n s  f r o m  2 0 0 3  t o  2 0 0 8 .  W e  
e x p l o r e d  t h e  v a r i a t i o n  o f  t h e  g e n i t a l i a  a m o n g  t h e  s p e c i m e n s  c o l l e c t e d  w i t h  
m o r p h o m e t r i c  a n a l y s i s  a n d  c o m p a r e d  i t  w i t h  a  g e n e r a l  t r a i t  ( h i n d  w i n g s ) .  W e  f o u n d  a  
t o t a l  o f  3 3 0  m a l e s  d i s t r i b u t e d  i n  2 7  s p e c i e s  o f  L i b e l l u l i d a e .  T h e  m a l e  g e n i t a l i a  s t u d i e d  
s h o w e d  i n t e r  a n d  i n t r a s p e c i f i c  v a r i a t i o n .  T h e s e  d i f f e r e n c e s  c o u l d  b e  u s e d  a s  t o o l s  f o r  
t h e  e v o l u t i o n a r y  r e l a t i o n s h i p s  a m o n g  t h e  g e n i t a l i a  o f  t h e  g r o u p .  
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G RO U P  O VI PO S I TI O N  I N  D A M S E L F L I E S :  A  R E V I E W  
 

A .  M a r t e n s  
 

U n i v e r s i t y  o f  E d u c a t i o n  K a r l s r u h e ,  B i o l o g y ,  B i s m a r c k s t r a s s e  1 0 ,  7 6 1 3 3  
K a r l s r u h e ,  G e r m a n y  

m a r t e n s @ p h - k a r l s r u h e . d e  

I n  m a n y  d a m s e l f l i e s  f e m a l e s ,  a l o n e  o r  i n  t a n d e m ,  o v i p o s i t  i n  c o n s p e c i f i c  
g r o u p s .  I n  s e v e r a l  c a s e s  t h e r e  i s  a n  e x p e r i m e n t a l  p r o o f  t h a t  g r o u p s  d e v e l o p  
b e c a u s e  a r r i v e r s  p r e f e r  t o  l a n d  c l o s e  t o  c o n s p e c i f i c s .  I t  c a n  b e  a s s u m e d  t h a t  
s o c i a l  a t t r a c t i o n  d u r i n g  o v i p o s i t i o n  i s  m o r e  d i s t r i b u t e d  a m o n g  t h e  Z y g o p t e r a .  
O n  t h e  o t h e r  h a n d  e g g - l a y i n g  g r o u p s  m a y  a l s o  r e s u l t  f r o m  l i m i t e d  a n d  p a t c h y  
o v i p o s i t i o n  s i t e s .   

T h i s  c o n t r i b u t i o n  d e a l s  w i t h  t h e  d e s i g n  a n d  r e s u l t s  o f  f i e l d  e x p e r i m e n t s  t o  t e s t  
s o c i a l  a t t r a c t i o n  a t  t h e  o v i p o s i t i o n  s i t e .  F i n a l l y  I  w i l l  d i s c u s s  m e c h a n i s m s  a n d  
a d v a n t a g e s  o f  g r o u p  o v i p o s i t i o n .  T h e r e  i s  a  w i d e  s p e c t r u m  o f  o p t i o n s ,  t h e  
p r o t e c t i o n  a g a i n s t  i n t e r f e r e n c e ,  t h e  r e d u c t i o n  o f  p r e d a t i o n  r i s k  t o  a d u l t s ,  t h e  
l o c a t i o n  o f  s u i t a b l e  o v i p o s i t i o n  s i t e s  o r  t h e  p r o t e c t i o n  o f  e g g s  a g a i n s t  
p a r a s i t o i d s  o r  s e c o n d a r y  m e t a b o l i t e s  o f  p l a n t s .  

 

 
W H E R E  I S  T H E  D I F F E R E N C E ?  -  C O M P A R A T I V E  S T U D Y  O F  M A L E  

R E P R O D U C T I V E  B E H A V I O U R  O F  D I F F E R E N T  C H L O R O C Y P H I D  
T A X A  

 
A .  G ü n t h e r  

 
T U  B e r g a k a d e m i e  F r e i b e r g ,  I n s t i t u t  f ü r  B i o w i s s e n s c h a f t e n ,  L e i p z i g e r  S t r .  2 9 ,  0 9 5 9 9  
F r e i b e r g ,  G e r m a n y  
 
a n d r e . g u e n t h e r @ i o e z . t u - f r e i b e r g . d e  
 
M a n y  s p e c i e s  o f  C h l o r o c y p h i d a e  e x h i b i t  h i g h l y  c o m p l e x  a n d  s p e c i a l i z e d  r e p r o d u c t i v e  
b e h a v i o u r .  M a l e s  d i s p l a y  s p e c i a l i z e d ,  s p e c i e s - s p e c i f i c  a g o n i s t i c  b e h a v i o u r ,  a n d  i n  
m o s t  s p e c i e s  m a t i n g  i s  p r e c e d e d  b y  r i t u a l i z e d  c o u r t s h i p  o f  f e m a l e s  b y  m a l e s .  I n  b o t h  
c a s e s  v i s u a l  c o m m u n i c a t i o n  i n v o l v i n g  r i t u a l i s e d  d i s p l a y  o f  o r n a m e n t a t i o n  i s  o f  g r e a t  
i m p o r t a n c e .  I n t e r -  a n d  i n t r a - s e x u a l  s i g n a l s  a r e  p o t e n t i a l l y  p a r t  o f  m a t e  r e c o g n i t i o n  
s y s t e m s ,  w h i c h  h a v e  e v o l v e d  w i t h i n  c o m m u n i t i e s  o f  s y n t o p i c  s p e c i e s .  B a s e d  o n  o w n  
r e s u l t s  f o r  a  t o t a l  o f  2 0  t a x a  a n d  a  r e v i e w  o f  t h e  d a t a  p u b l i s h e d  h i t h e r t o  t h e  d i s p l a y  
o f  o r n a m e n t a t i o n  w i l l  b e  c l a s s i f i e d  f o r  t a x a  o f  t h e  g e n e r a  D i s p a r o c y p h a ,  L i b e l l a g o ,  
P l a t y c y p h a  a n d  R h i n o c y p h a  ( i n c l u d i n g  A r i s t o c y p h a  a n d  H e l i o c y p h a ) .  T o g e t h e r  w i t h  
t h e  k n o w l e d g e  o f  t h e  h i s t o r i c a l  b i o g e o g r a p h y  t h e  r e s u l t s  g a v e  n e w  a s p e c t s  t o  
r e c o n s t r u c t  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 .  
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L O O M I N G - S E N S I T I V E  N E U R O N S  I N  T H E  D R A G O N F L Y  P R E D I C T  
T I M E  T O  C O N T A C T  W I T H  P R E Y 

 
A .  W o r t h i n g t o n 1  &  R .  O l b e r g 2

 
1 D e p a r t m e n t  o f  B i o l o g y ,  S i e n a  C o l l e g e ,  L o u d o n v i l l e ,  N Y  1 2 2 1 1  U S A  
 
2 D e p a r t m e n t  o f  B i o l o g y ,  U n i o n  C o l l e g e ,  S c h e n e c t a d y ,  N Y  1 2 3 0 8  U S A  
 
w o r t h i n g t o n @ s i e n a . e d u  
 
T o  c a t c h  a  f l y i n g  i n s e c t ,  t h e  d r a g o n f l y  m u s t  n o t  o n l y  f l y  t o w a r d s  t h e  c o r r e c t  l o c a t i o n  
t o  i n t e r c e p t  t h e  p r e y ’ s  f l i g h t  p a t h  b u t  a l s o  g r a s p  t h e  p r e y  a t  t h e  r i g h t  t i m e .  W e  u s e  
h i g h - s p e e d  v i d e o  a n a l y s i s  o f  p r e y  c a p t u r e  f l i g h t s  a n d  n e u r o p h y s i o l o g y  t o  u n d e r s t a n d  
t h i s  b e h a v i o r .  T h e  d r a g o n f l y  a i m s  i t s  f l i g h t  t r a j e c t o r y  a t  a  p o i n t  i n  f r o n t  o f  t h e  f l y i n g  
p r e y ,  a n t i c i p a t i n g  w h e r e  t h e  p r e y  w i l l  b e .  A s  i t  a p p r o a c h e s  t h e  p o i n t  o f  i n t e r c e p t i o n ,  
i t  t h r u s t s  i t s  l e g s  f o r w a r d  t o  g r a b  t h e  p r e y .  T h i s  f i n a l  m a n e u v e r  r e f l e c t s  a n  a c c u r a t e  
c o l l i s i o n - t i m e  c a l c u l a t i o n ,  w i t h  t h e  l e g  t h r u s t  b e g i n n i n g  a b o u t  2 0  m s  b e f o r e  t i m e - t o -
c o n t a c t .  W e  f o u n d  n e u r a l  c o r r e l a t e s  o f  t h i s  t i m e - t o - c o n t a c t  c a l c u l a t i o n  a n d  b e h a v i o r .
  
E i g h t  p a i r s  o f  t a r g e t - s e l e c t i v e  d e s c e n d i n g  n e u r o n s  ( T S D N s )  a p p e a r  t o  c o n t r o l  p r e y  
c a p t u r e .  W h e r e a s  6  o f  t h e  n e u r o n  p a i r s  a r e  s t r o n g l y  d i r e c t i o n a l l y  s e l e c t i v e  ( i n  2  
d i m e n s i o n s ) ,  t w o  ( D I T 3  a n d  M D T 3 )  s h o w  m a x i m a l  r e s p o n s e s  t o  l o o m i n g  o b j e c t s .  T h e  
t i m i n g  o f  t h e i r  b u r s t i n g  a c t i v i t y ,  a b o u t  1 0 0  m s  b e f o r e  c o n t a c t ,  i s  b e s t  e x p l a i n e d  a s  a  
t i m e - t o - c o n t a c t  r e s p o n s e .  W e  h y p o t h e s i z e  t h a t  t h e s e  n e u r o n s  a r e  i n v o l v e d  b o t h  i n  
i n i t i a t i n g  t h e  f i n a l  l e g  t h r u s t  a n d  i n  g u i d i n g  a  f i n a l  f l i g h t  c o r r e c t i o n  t o  c a p t u r e  t h e  
p r e y .  ( S u p p o r t e d  b y  t h e  A i r  F o r c e  O f f i c e  o f  S c i e n t i f i c  R e s e a r c h )  
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D A T I N G  D R A G O N F L I E S :  P R E L I M I N A R Y  O D O N A T E  D I V E R G E N C E  

E S T I M A T E S  
 

J .  W a r e ,  M .  M a y ,  K .  K o c h ,  &  G .  S a h l é n  
 
D i v i s i o n  o f  I n v e r t e b r a t e  Z o o l o g y ,  A M E R I C A N  M U S E U M  O F  N A T U R A L  H I S T O R Y ,  
7 9 t h  a n d  C e n t r a l  P a r k  W e s t ,  N e w  Y o r k ,  N Y ,  1 0 0 2 4 ,  U S A  
 
j w a r e @ a m n h . o r g  
 
D i v e r g e n c e  t i m e  e s t i m a t i o n  a l l o w s  r e s e a r c h e r s  t o  e v a l u a t e  e v o l u t i o n a r y  h y p o t h e s e s  
a b o u t  e c o l o g i c a l  p r o c e s s e s .  W e  u s e  B a y e s i a n  m o l e c u l a r  r e s u l t s  t o  e s t i m a t e  b o t h  
d i v e r g e n c e  t i m e s  a n d  d i v e r s i f i c a t i o n  r a t e s  i n  A n i s o p t e r a .  D a t i n g  e s t i m a t e s  a r e  
r e c o v e r e d  u s i n g  d i f f e r e n t  m e t h o d o l o g i e s  ( B E A S T  a n d  r 8 s ) ,  d a t a s e t s  a n d  t a x o n  s a m p l e s  
t o  e v a l u a t e  t h e  r o b u s t n e s s  o f  o d o n a t e  d i v e r g e n c e  t i m e  e s t i m a t e s .  P h y l o g e n e t i c  
h y p o t h e s e s  a n d  d i v e r g e n c e  e s t i m a t e s  a r e  d i s c u s s e d  i n  r e l a t i o n  t o  t h e  s u c c e s s  o f  
L i b e l l u l o i d e a ,  w i t h  a  f o c u s  o n  t h e  e v o l u t i o n  o f  e x o p h y t i c  o v i p o s i t i o n  a n d  b u r r o w i n g  
b e h a v i o r .  
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D I V E R S I T Y  O F  N E O T R O P I C A L  ZY G O P T E R A  

 
R .  W .  G a r r i s o n  

 
C a l i f o r n i a  D e p a r t m e n t  o f  F o o d  a n d  A g r i c u l t u r e  3 2 9 4  M e a d o w v i e w  R o a d ,  S a c r a m e n t o ,  
C A  9 5 8 3 2 - 1 4 4 8 ,  U S A  
 
r g a r r i s o n @ c d f a . c a . g o v  
 
K n o w l e d g e  o f  t h e  N e o t r o p i c a l  f a u n a  o f  O d o n a t a  h a s  a r g u a b l y  l a g g e d  b e h i n d  t h o s e  o f  
o t h e r  f a u n a l  r e g i o n s .  H o w e v e r ,  t h i s  r e g i o n  p o s s e s s e s  t h e  h i g h e s t  d i v e r s i t y  o f  o d o n a t e  
s p e c i e s  i n  t h e  w o r l d  a n d  b a s i c  i n f o r m a t i o n  o n  t h e i r  t a x o n o m y ,  l i f e  h i s t o r y ,  a n d  
b i o l o g y  i s  s t i l l  f r a g m e n t a r y .  I n  m y  p r e s e n t a t i o n  I  w i l l  r e v i e w  t h e  d i v e r s i t y  o f  t h e  
Z y g o p t e r a  i n  t h i s  r e g i o n ,  s h o w i n g  b a s i c  c h a r a c t e r i s t i c s  a n d  d i s t r i b u t i o n  f o r  e a c h  
f a m i l y  a n d  d i s c u s s i n g  t h e  s t a t e  o f  k n o w l e d g e  o f  t h e i r  g e n e r a  a n d  s p e c i e s .  
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S O M E  S U R P R I S E S  I N  P H Y L O G E N Y  O F  C O E N A G R I O N O I D E A  
 

M .  L .  M a y 1 ,  F .  L .  C a r l e 1 ,  &  K .  M .  K j e r 2

 
1 D e p a r t m e n t  o f  E n t o m o l o g y ,  R u t g e r s  U n i v e r s i t y ,  9 3  L i p m a n  D r i v e ,  N e w  B r u n s w i c k ,  
N J  0 8 9 0 1 ,  U S A  
 
2 D e p a r t m e n t  o f  E c o l o g y  &  E v o l u t i o n ,  R u t g e r s  U n i v e r s i t y ,  9 3  L i p m a n  D r i v e ,  N e w  
B r u n s w i c k ,  N J  0 8 9 0 1 ,  U . S . A .  
 
m a y @ a e s o p . r u t g e r s . e d u  
 
S e v e r a l  m o l e c u l a r  a n d  m o r p h o l o g i c a l  a n a l y s e s  n o w  s u g g e s t  t h a t  L e s t o i d e a  f o r m s  a  
c l a d e  s i s t e r  t o  o t h e r  Z y g o p t e r a .  T h e  C a l o p t e r y g o i d e a ,  e v e n  i f  d e f i n e d  t o  i n c l u d e  
A m p h i p t e r y g i d a e  a n d  M e g a p o d a g r i o n i d a e ,  m a y  b e  p o l y p h y l e t i c ,  h o w e v e r ,  a n d  i n  s o m e  
a n a l y s e s  i t  i n c l u d e s ,  v e r y  u n e x p e c t e d l y ,  I s o s t i c t i d a e .  A t  t h e  v e r y  l e a s t ,  r e l a t i o n s h i p s  
a m o n g  t h e  f a m i l i e s  r e m a i n s  u n c e r t a i n .  I n  a n y  c a s e ,  I s o s t i c t i d a e  i t s e l f  i s  m o n o p h y l e t i c  
a n d  n o t  c l o s e l y  r e l a t e d  t o  P r o t o n e u r i d a e .  C o e n a g r i o n o i d e a ,  e x c l u d i n g  I s o t i c t i d a e  i s  
a l s o  m o n o p h y l e t i c .  W i t h i n  C o e n a g r i o n o i d e a ,  s e v e r a l  n o v e l  r e l a t i o n s h i p s  a p p e a r  t o  b e  
w e l l  s u p p o r t e d .  F i r s t ,  t h e  O l d  W o r l d  d i s p a r o n e u r i n e  “ p r o t o n e u r i d s ”  a r e  n e s t e d  w i t h i n  
P l a t y c n e m i d i d a e  a n d  w e l l  s e p a r a t e d  f r o m  t h e  p r o t o n e u r i n e ,  N e o n e u r a .  T h e  r e m a i n i n g  
c o e n a g r i o n i d s  a r e  d i v i d e d  i n t o  t w o  w e l l - s u p p o r t e d  s u b d i v i s i o n s .  T h e  f i r s t  i n c l u d e s  
P s e u d o s t i g m a t i n a e ,  s t a t .  n o v . ,  P r o t o n e u r i n a e ,  a  g r o u p  o f  c o e n a g r i o n i d s  m o s t l y  
c h a r a c t e r i z e d  b y  h a v i n g  a n  a n g u l a t e  f r o n s ,  a n d  A r g i a .  T h e  s e c o n d  d i v i s i o n  i n c l u d e s  
t y p i c a l  C o e n a g r i o n i d a e .  A l t h o u g h  o u r  t a x o n  s a m p l i n g  w i t h i n  t h e  l a s t  g r o u p  i s  t o o  
s p a r s e  t o  p r o v i d e  c l e a r  c o n c l u s i o n s ,  n e i t h e r  o u r s  n o r  o t h e r  r e c e n t  p h y l o g e n i e s  s u p p o r t  
a n y  o f  F r a s e r ’ s  s u b f a m i l i e s  e x c e p t  p o s s i b l y  A r g i i n a e  a n d  I s c h n u r i n a e .  
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T A X O N O M I C  D I S T I N C T N E S S  A N D  T H E  A S S E S S M E N T  O F  C H A NG E S  

I N  O D O N A T E  P H Y L O G E N E T I C  D I V E R S I T Y  
 

W .  B .  C a m p b e l l 1  &  R .  N o v e l o - G u t i é r r e z 2

 
1 V i s i t i n g  P r o f e s s o r ,  c / o  D r .  S i l v i a  L o p e z  O r t i z ,  C o l e g i o  d e  P o s t g r a d u a d o s ,  C a m p u s  
V e r a c r u z ,  A p a r t a d o  P o s t a l  4 2 1 ,  V e r a c r u z ,  V e r a c r u z ,  M é x i c o ,  C . P .  9 1 7 0 0  
 
2 I n s t i t u t o  d e  E c o l o g í a ,  A . C . ,  D e p a r t a m e n t o  d e  E n t o m o l o g í a ,  K m  2 . 5  C a r r e t e r a  
A n t i g u a  a  C o a t e p e c  N o .  3 5 1 ,  C o n g r e g a c i ó n  E l  H a y a ,  X a l a p a ,  V e r a c r u z ,  M é x i c o ,  C . P .  
9 1 0 7 0  
 
b r u c e _ c a m p b e l l 3 @ h o t m a i l . c o m  
 
T a x o n o m i c  d i s t i n c t n e s s  i s  a  r o b u s t  i n d e x  t h a t  c o m b i n e s  s p e c i e s  r i c h n e s s  a n d  
t a x o n o m i c  r e l a t e d n e s s ,  a n d  h a s  b e e n  s u c c e s s f u l l y  u s e d  t o  a s s e s s  t h e  e f f e c t  o f  
e n v i r o n m e n t a l  i m p a c t s  o n  t h e  t a x o n o m i c  c o m p o s i t i o n  o f  f l o r a l  a n d  f a u n a l  a s s e m b l a g e s  
i n  a q u a t i c  a n d  t e r r e s t r i a l  e c o s y s t e m s .  H e r e  w e  a s s e s s  t h e  r e s u l t s  f r o m  t h r e e  s e p a r a t e  
s t u d i e s  o n  o d o n a t e  a s s e m b l a g e s  i n  M e x i c o  t h a t  s p a n  t h e  e f f e c t s  f r o m  t h e  c r e a t i o n  o f  a  
h y d r o e l e c t r i c  i m p o u n d m e n t ,  t o  c h a n g e s  a l o n g  a n  e l e v a t i o n  t r a n s e c t ,  a n d  t o  l o c a l  
n u t r i e n t  e n r i c h m e n t .  O d o n a t e  p h y l o g e n e t i c  d i v e r s i t y ,  a s  m e a s u r e d  b y  t a x o n o m i c  
d i s t i n c t n e s s ,  w a s  n e g a t i v e l y  a s s o c i a t e d  w i t h  t h e  p r o p o r t i o n s  o f  p l a n t - d e p e n d e n t  
s p e c i e s  r e l a t i v e  t o  t h o s e  t h a t  w e r e  n o t  p l a n t - d e p e n d e n t .  C h a n g e s  i n  t h e s e  r e l a t i v e  
p r o p o r t i o n s  w e r e  d i r e c t l y  i n f l u e n c e d  b y  t a x o n o m i c  s u b o r d e r  ( Z y g o p t e r a  o r  
A n i s o p t e r a ) ,  a n d  b y  c h a n g e s  i n  w a t e r  f l o w  ( e . g .  f r o m  f l o o d i n g ,  o r  c h a n g e s  i n  r i v e r  
g r a d i e n t  w i t h  e l e v a t i o n )  w h i c h  a f f e c t e d  t h e  r e t e n t i o n  o f  a q u a t i c  v e g e t a t i o n  r e l a t i v e  t o  
i n o r g a n i c  b e n t h i c  s u b s t r a t e s  w i t h o u t  a q u a t i c  v e g e t a t i o n .  T h e  b a l a n c e  o f  h i g h e r  
t a x o n o m i c  s t r u c t u r e  b e t w e e n  t h e  s u b o r d e r s  w i t h i n  t h e  O d o n a t a  a p p e a r s  d r i v e n  b y  t h e  
n e g a t i v e  r e l a t i o n s h i p  b e t w e e n  w a t e r  f l o w  a n d  t h e  m a i n t e n a n c e  o f  h a b i t a t  f o r  a q u a t i c  
v e g e t a t i o n  o v e r  l a r g e  s p a t i a l  s c a l e s ,  w h i l e  s p e c i e s  r i c h n e s s  m a y  b e  m o r e  a f f e c t e d  b y  
c h a n g e s  i n  v a r i a b l e s  s u c h  a s  n u t r i e n t  e n r i c h m e n t  o c c u r r i n g  a t  l o c a l  s c a l e s .  
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V A L I D A T I O N  O F  S T A N D A R D I Z E D  M E T H O DO L O G Y  F O R  
D R A G O N F L Y  P O P U L A T I O N  A N D  C O M M U N I T Y  S T U D I E S  

  
L .  A .  P é r e z - G u t i é r r e z  

 
D e p a r t a m e n t o  d e  C i e n c i a s  B i o l ó g i c a s ,  U n i v e r s i d a d  d e l  A t l a n t i c o ,  K m  7  A n t i g u a  V i a  
P u e r t o  C o l o m b i a  B a r r a n q u i l l a - C o l o m b i a  
 
t a l y s k e r @ g m a i l . c o m  
 
A  n e w  m e t h o d o l o g y  w a s  i m p l e m e n t e d  w i t h  t h e  a i m  o f  s t a n d a r d i z i n g  s a m p l e  d e s i g n s  
f o r  q u a n t i t a t i v e  a n d  u n m a n i p u l a t e d  e x p e r i m e n t s  w i t h  d r a g o n f l y  p o p u l a t i o n s  a n d  
c o m m u n i t i e s .  T o  v a l i d a t e  t h e  m e t h o d o l o g y ,  d a t a  o b t a i n e d  w i t h  t h e  u s e  o f  l i n e a r  
t r a n s e c t s  a n d  t r i a n g u l a r  p l o t s  w a s  a n a l y z e d  a n d  e x a m i n e d  s i m u l t a n e o u s l y  i n  o r d e r  t o  
c o m p a r e  t h e  e f f e c t i v e n e s s ,  e f f i c i e n c y  a n d  r e p r e s e n t a t i v e n e s s  o f  b o t h  d e s i g n s  
e s p e c i a l l y  w i t h  t h e  p u r p o s e  o f  c o m p a r i s o n  a n d  r e p r o d u c i b i l i t y  b e t w e e n  s t u d i e s .  T h e  
o b t a i n e d  r e s u l t s  i n d i c a t e d  t h a t  t h e  t r i a n g u l a r  p l o t s  r e p r e s e n t e d  a  g e o m e t r i c  f i g u r e  
r e c o m m e n d a b l e  f o r  c o m m u n i t y  s t u d i e s ,  w i t h  t h e  p u r p o s e  o f  p r o v i d i n g  
r e p r e s e n t a t i v e n e s s ,  m a j o r  d i v e r s i t y ,  a n d  i n d e p e n d e n c e  b e t w e e n  s a m p l e s  a n d  
e x p e r i m e n t a l  u n i t s .  R e s u l t s  s u g g e s t  t h a t  c o m m u n i t y  s t u d i e s  r e q u i r e  t h a t  d a t a  
c o l l e c t i o n  i s  o b t a i n e d  u s i n g  a  p r i o r i  s p a t i a l  h e t e r o g e n e i t y  i n  t h e  a r e a  o f  i n t e r e s t  
w h i l e  p o p u l a t i o n  s t u d i e s  r e q u i r e  h o m o g e n e i t y .  P r e l i m i n a r y  r e s u l t s  o f  t h i s  c o m p a r i s o n  
s t u d y ,  b e t w e e n  m e t h o d o l o g i e s  f o r  c o l l e c t i n g  a n d  s a m p l i n g  d r a g o n f l i e s ,  s u g g e s t  t h a t  i t  
i s  p o s s i b l e  t o  t e s t  h y p o t h e s e s  o f  h a b i t a t  a s s o c i a t i o n  o f  e u r i t o p i c  a n d  e s t e n o t o p i c  
s p e c i e s  a s  w e l l  a s  t o  m o n i t o r  f o r  s h o r t ,  m e d i u m  a n d  l o n g  t e r m  d r a g o n f l y  p o p u l a t i o n s  
u s i n g  g e o m e t r i c  p l o t s .  
 
 
 

M A P P I N G  T H E  D R A G O N F L I E S  O F  T H E  W O R L D  
 

V .  J .  K a l k m a n  
 
E u r o p e a n  I n v e r t e b r a t e  S u r v e y  –  N e d e r l a n d ,  N a t i o n a a l  N a t u u r h i s t o r i s c h  M u s e u m  –  
N a t u r a l i s ,  P o s t b u s  9 5 1 7 ,  2 3 0 0  R A  L e i d e n ,  T h e  N e t h e r l a n d s  
 
k a l k m a n @ n a t u r a l i s . n l  
 
F o r  t h e  l a s t  t w o  y e a r s  t h e  D r a g o n f l y  S p e c i a l i s t  G r o u p  h a s  b e e n  w o r k i n g  t o g e t h e r  w i t h  
t h e  I n t e r n a t i o n a l  U n i o n  f o r  C o n s e r v a t i o n  o f  N a t u r e  ( I U C N )  a n d  C o n s e r v a t i o n  
I n t e r n a t i o n a l  ( C I )  o n  t h e  G l o b a l  D r a g o n f l y  A s s e s s m e n t  ( G D A ) .  T h e s e  p r o j e c t s  a i m  a t  
a s s e s s i n g  t h e  t h r e a t  s t a t u s  o f  a l l  o f  t h e  6 0 0 0 +  d r a g o n f l y  s p e c i e s  i n  t h e  w o r l d .  I n  
a d d i t i o n ,  d r a g o n f l y  d i s t r i b u t i o n  d a t a b a s e s  o f  l a r g e  p a r t s  o f  t h e  w o r l d  a r e  b e i n g  
c o n s t r u c t e d .  T h a n k s  t o  t h e  l a r g e  e f f o r t  m a d e  b y  m e m b e r s  o f  t h e  D r a g o n f l y  S p e c i a l i s t  
G r o u p  m u c h  h a s  a l r e a d y  b e e n  a c h i e v e d .  R e d  L i s t  a s s e s s m e n t s  h a v e  b e e n  m a d e  f o r  o v e r  
o n e  t h i r d  o f  t h e  w o r l d ’ s  s p e c i e s  a s  p a r t  o f  t h e  R e d  L i s t  S p e c i e s  I n d e x  ( C l a u s n i t z e r  e t  
a l . ,  s u b m i t t e d )  a n d  t h e  A f r i c a n  F r e s h w a t e r  A s s e s s m e n t .  D i s t r i b u t i o n  d a t a b a s e s  h a v e  
b e e n  c o n s t r u c t e d  f o r  l a r g e  p a r t s  o f  A f r i c a ,  E u r o p e ,  N o r t h  A m e r i c a ,  A u s t r a l i a  a n d  t h e  
I n d o n e s i a n  A r c h i p e l a g o .  C u r r e n t  p r o j e c t s  a n d  f u t u r e  p l a n s  f o r  t h e  G D A  a r e  p r e s e n t e d .  
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T H E  O D O N A T A  D A T A B A S E  O F  A F R I C A :  P U T T I N G  T R O P I C A L  
D R A G O N F L Y  D I V E R S I T Y  O N  T H E  M A P   

 
K . - D .  B .  D i j k s t r a ,  V .  C l a u s n i t z e r  &  J .  K i p p i n g  

 
N a t i o n a l  M u s e u m  o f  N a t u r a l  H i s t o r y  N a t u r a l i s ,  P . O .  B o x  9 5 1 7 ,  2 3 0 0  R A ,  L e i d e n ,  T h e  
N e t h e r l a n d s  
 
d i j k s t r a @ n a t u r a l i s . n l
 
T h e  O d o n a t a  D a t a b a s e  o f  A f r i c a  ( O D A )  i s  t h e  f i r s t  c o n t i n e n t - w i d e ,  h i g h - r e s o l u t i o n ,  
t a x o n o m i c a l l y - v e r i f i e d  d a t a b a s e  o f  a  g r o u p  o f  t r o p i c a l  f r e s h w a t e r  i n s e c t s ,  i n c l u d i n g  
s o m e  7 0 , 0 0 0  r e c o r d s  f o r  m o r e  t h a n  7 0 0  o d o n a t e  t a x a .  I t  t h u s  p r o v i d e s  t h e  f i r s t  
d e m o n s t r a t i o n  a t  t h e  s c a l e  o f  a n  e n t i r e  ( t r o p i c a l ! )  c o n t i n e n t  o f  w h a t  t h e  G l o b a l  
D r a g o n f l y  A s s e s s m e n t  c a n  b e  w o r l d w i d e :  a  t o o l  t o  d e t e r m i n e  f r e s h w a t e r  b i o d i v e r s i t y  
h o t - s p o t s  a n d  k n o w l e d g e  g a p s ,  t h r e a t s  a n d  r e s p o n s e s  t o  c h a n g e ,  e t c .  T h e r e f o r e  
a n a l y s i s  o f  t h e  d a t a  i s  t h e  f i r s t  p r i o r i t y .  T h e  d a t a  a n d  a n a l y s e s  s h o u l d  a l s o  b e  
p r e s e n t e d  i n  a  d i s t r i b u t i o n a l  c h e c k l i s t  o r  a t l a s ,  f a c i l i t a t i n g  f u r t h e r  t a x o n o m i c  a n d  
b i o g e o g r a p h i c  a d v a n c e s  i n  A f r i c a n  o d o n a t o l o g y .  
 
 
 

O D O N A T A  C E N T R A L ,  A  H U B  F O R  T H E  D I S T R I B U T I O N  O F  N E W  
W O R L D  O D O N A T A  

 
J .  C .  A b b o t t  

 
C u r a t o r  o f  E n t o m o l o g y ,  T e x a s  N a t u r a l  S c i e n c e  C e n t e r ,  U n i v e r s i t y  o f  T e x a s  a t  A u s t i n ,  
2 9 0 7  L a k e  A u s t i n  B l v d . ,  A u s t i n ,  T e x a s  7 8 7 0 3 ,  U n i t e d  S t a t e s  
 
j c a b b o t t @ m a i l . u t e x a s . e d u   
 
O d o n a t a  C e n t r a l  ( h t t p : / / w w w . o d o n a t a c e n t r a l . o r g )  i s  a  w e b  s i t e  s p o n s o r e d  b y  t h e  
T e x a s  N a t u r a l  S c i e n c e  C e n t e r  a t  t h e  U n i v e r s i t y  o f  T e x a s  a t  A u s t i n  t h a t  r e l i e s  o n  t h e  
n o v e l  i n c o r p o r a t i o n  o f  e x i s t i n g  W o r l d  W i d e  W e b ,  d a t a b a s e ,  a n d  g e o g r a p h i c  
i n f o r m a t i o n  s y s t e m  ( G I S )  t e c h n o l o g i e s  t o  p r o d u c e  a  t r u l y  d y n a m i c ,  s e t  o f  d i s t r i b u t i o n  
m a p s ,  i n t e r a c t i v e  f i e l d  g u i d e  a n d  w e b  s i t e  f o r  t h e  d r a g o n f l i e s  a n d  d a m s e l f l i e s  o f  
N o r t h  A m e r i c a .  A t  t h e  h e a r t  o f  O d o n a t a C e n t r a l  l i e s  t h e  N o r t h  A m e r i c a n  D o t  M a p  
P r o j e c t .  S t a r t e d  i n  1 9 9 4 ,  t h e  p r o j e c t  i n v o l v e d  t h e  e f f o r t s  o f  m o r e  t h a n  1 0 0  
c o n t r i b u t o r s  f r o m  t h e  O d o n a t a  c o m m u n i t y  t o  a c c u r a t e l y  d o c u m e n t  a n d  a m a l g a m a t e  t h e  
d i s t r i b u t i o n s  o f  a l l  N o r t h  A m e r i c a n  o d o n a t e  s p e c i e s  t h r o u g h  2 0 0 4 .  T h e  r e s u l t  w a s  
m o r e  t h a n  1 2 4 , 0 0 0  c o u n t y - l e v e l  r e c o r d s  f o r  t h e  U n i t e d  S t a t e s  a n d  C a n a d a .  T h e  
o r i g i n a l  O d o n a t a C e n t r a l ,  a  f i e l d  g u i d e  t o  t h e  o d o n a t e s  o f  t h e  s o u t h - c e n t r a l  U n i t e d  
S t a t e s ,  w a s  i n t e g r a t e d  w i t h  t h e  D o t  M a p  P r o j e c t  d a t a  a n d  r e - l a u n c h e d .  W e  a r e  n o w  
a c t i v e l y  p u r s u i n g  f u n d i n g  t o  e x p a n d  t h e  p r i m a r y  c o v e r a g e  t o  a l l  o f  t h e  N e w  W o r l d  a s  
p a r t  o f  t h e  o n - g o i n g  G l o b a l  D r a g o n f l y  A s s e s s m e n t  p r o j e c t .  I  w i l l  d i s c u s s  t h e  h i s t o r y  
o f  O d o n a t a C e n t r a l ,  t h e  c u r r e n t  p l a n s  t o  i n c o r p o r a t e  t h e  N e w  W o r l d  T r o p i c s  a n d  h o w  
t h e  w e b s i t e  w i l l  u l t i m a t e l y  f i t  i n t o  t h e  G l o b a l  D r a g o n f l y  A s s e s s m e n t .   
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D A T A - B A S I N G  A N D  D I S T R I B U T I O N P A T T E R N S  O F  A U S T R A L I A N  
D R A G O N F L I E S  

 
G .  T h e i s c h i n g e r  

 
D e p a r t m e n t  o f  E n v i r o n m e n t  a n d  C l i m a t e  C h a n g e  N S W ,  P O  B o x  2 9 ,  L i d c o m b e ,  N S W  
1 8 2 5 ,  A u s t r a l i a  
 
g u n t h e r . t h e i s c h i n g e r @ e n v i r o n m e n t . n s w . g o v . a u
 
L i s t s  a r e  g i v e n  o f  t h e  A u s t r a l i a n  d r a g o n f l y  c o l l e c t i o n s  t h a t  h a v e  b e e n  m a d e  a v a i l a b l e  
e l e c t r o n i c a l l y  a n d  o f  t h o s e  y e t  t o  b e  d a t a - b a s e d .  D i s t r i b u t i o n s  o f  A u s t r a l i a n  
d r a g o n f l i e s  a r e  d i s c u s s e d .  T h e r e  a r e  f .  e .  w i d e s p r e a d  A s i a n  s p e c i e s  l a r g e l y  c o n f i n e d  
t o  t h e  n o r t h ,  a  l i m i t e d  n u m b e r  o f  t h e s e  a n d  s o m e  o t h e r  s p e c i e s  c o l o n i z i n g  t h e  d r y  
i n t e r i o r ,  a n d  e n d e m i c s  w i t h  s o u t h - w e s t e r n  o r  e a s t e r n  d i s t r i b u t i o n ,  m a n y  o f  t h e  l a t t e r  
c o n f i n e d  t o  h i g h e r  a l t i t u d e  a r e a s  ( m o u n t a i n  r a n g e s )  o f  v a r i o u s  s i z e s  a n d  o f t e n  
s e p a r a t e d  f r o m  t h e i r  n e a r e s t  a l l i e s  b y  l o w e r  a l t i t u d e  a r e a s .  E x a m p l e s  f o r  t h e s e  
c o m m o n  d i s t r i b u t i o n  p a t t e r n s  a r e  g i v e n  f r o m  s e v e r a l  f a m i l i e s .  A  f e w  s m a l l  a n d  
u n u s u a l  a r e a s  o f  e n d e m i s m  a r e  p o i n t e d  o u t .  

 
 
 

D I S T R I B U T I O N  P A T T E R N S  O F  D R A G O N F L I E S :  S T A T E  O F  
K NO W L E D G E  I N  TH E  N E O T RO P I C A L  R E G I O N  

 
N .  v o n  E l l e n r i e d e r  

 
I n s t i t u t o  d e  B i o  y  G e o c i e n c i a s ,  M u s e o  d e  C i e n c i a s  N a t u r a l e s ,  U n i v e r s i d a d  N a c i o n a l  
d e  S a l t a  M e n d o z a  2 ,  S a l t a  4 4 0 0 ,  A r g e n t i n a  
 
n a t a l i a . e l l e n r i e d e r @ g m a i l . c o m
 
T h e  N e o t r o p i c a l  r e g i o n  i s  t h e  r i c h e s t  i n  O d o n a t a  h o u s i n g  a l m o s t  a  t h i r d  o f  t h e  w o r l d ' s  
t o t a l  n u m b e r  o f  d e s c r i b e d  s p e c i e s .  T h e  s t a t e  o f  k n o w l e d g e  o f  t h e  t a x o n o m y  o f  t h e  
o r d e r ,  l i t e r a t u r e ,  r e s e a r c h e r s ,  a n d  c o l l e c t i o n s  i n  t h e  r e g i o n  i s  s u m m a r i z e d ,  a n d  
i n f o r m a t i o n  f r o m  a n  e x i s t i n g  d a t a b a s e  i s  o u t l i n e d .  D u r i n g  t h e  l a s t  f i v e  y e a r s  9 3  n e w  
s p e c i e s  a n d  1 1  n e w  g e n e r a ,  a n d  t h e  l a r v a l  s t a g e  o f  9 0  s p e c i e s  h a v e  b e e n  d e s c r i b e d  
f r o m  t h i s  r e g i o n ,  a n d  s e v e r a l  r e v i s i o n s  a n d  i d e n t i f i c a t i o n  g u i d e s  h a v e  b e e n  p u b l i s h e d .  
T h e  e x i s t i n g  d a t a b a s e  c u r r e n t l y  c o n t a i n s  o v e r  1 5 , 5 0 0  e n t r i e s  i n c l u d i n g  1 , 1 5 0  s p e c i e s ,  
w h i c h  r e p r e s e n t  6 6 %  o f  t h e  d e s c r i b e d  s p e c i e s  f o r  t h i s  a r e a .  I t  i n c l u d e s  c o m p l e t e  
d i s t r i b u t i o n a l  d a t a  f o r  a  t h i r d  o f  t h e  t o t a l  n u m b e r  o f  i t s  d e s c r i b e d  s p e c i e s .  F r o m  t h e s e ,  
7 0 %  a r e  k n o w n  f r o m  1 0  o r  l e s s  l o c a l i t i e s ,  a n d  o n l y  a  f e w  a r e  w i d e l y  d i s t r i b u t e d .  S t e p s  
n e e d e d  t o  c o m p l e t e  t h e  d a t a b a s e  a r e  d i s c u s s e d .  
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 T E M P E R A T U R E  D E P E N D E N C E  O F  E M E R G E N C E :  A  M O D E L  B A S E D  
O N L O N G - T E R M  F I E L D  D A T A  

 
F .  S u h l i n g  &  O .  R i c h t e r  

 
I n s t i t u t  f ü r  G e o ö k o l o g i e ,  T e c h n i s c h e  U n i v e r s i t ä t  B r a u n s c h w e i g ,  L a n g e r  K a m p  1 9 c ,  
3 8 1 0 6  B r a u n s c h w e i g ,  G e r m a n y  
 
f . s u h l i n g @ t u - b s . d e  
 
P r e c i s e  m o d e l s  f o r  t h e  p h e n o l o g y  o f  d i f f e r e n t  s p e c i e s  a r e  e s s e n t i a l  f o r  p r e d i c t i n g  t h e  
p o t e n t i a l  e f f e c t s  o f  a n y  t e m p o r a l  m i s m a t c h  o f  l i f e  c y c l e s  w i t h  e n v i r o n m e n t a l  
p a r a m e t e r s  u n d e r  d i f f e r e n t  c l i m a t e  c h a n g e  s c e n a r i o s .  I n  O d o n a t a  t h e  e m e r g e n c e  i s  a  
s e n s i b l e  p a r t  o f  p h e n o l o g y .  W e  i n v e s t i g a t e d  t h e  e f f e c t s  o f  a m b i e n t  w a t e r  t e m p e r a t u r e  
o n  t h e  o n s e t  a n d  s y n c h r o n y  o f  e m e r g e n c e  f o r  a  w i d e s p r e a d  E u r o p e a n  r i v e r i n e  
d r a g o n f l y ,  G o m p h u s  v u l g a t i s s i m u s .  L o n g - t e r m  f i e l d  d a t a  o n  t h e  a n n u a l  e m e r g e n c e  f r o m  
t w o  r i v e r s  i n  n o r t h e r n  G e r m a n y ,  a n d  a d d i t i o n a l  d a t a  f r o m  a  l a b o r a t o r y  e x p e r i m e n t  w i t h  
d i f f e r e n t  t e m p e r a t u r e  r e g i m e s ,  w e r e  t h e  b a s i s  t o  d e v e l o p  a  m o d e l  t h a t  p r e d i c t e d  t h e  
o n s e t  o f  e m e r g e n c e  b y  u s i n g  m a i n l y  t h e  t e m p e r a t u r e  s u m  a s  a  p a r a m e t e r .  M o d e l  
p r e d i c t i o n s  f i t t e d  t h e  o b s e r v a t i o n s  a n d  c o u l d  b e  t r a n s f e r r e d  b e t w e e n  l o c a l i t i e s .  T h i s  
w a s  p a r t i c u l a r l y  s o  w h e n  w e i g h t i n g  e a r l y  w i n t e r  t e m p e r a t u r e  d a t a  b y  u s i n g  a  d a y  
l e n g t h  a n d  a  t e m p e r a t u r e - r e s p o n s e  f u n c t i o n ,  i m p l y i n g  p o t e n t i a l  a d d i t i o n a l  c o n t r o l  
m e c h a n i s m s  f o r  t h e  o n s e t  o f  e m e r g e n c e .  W e  s i m u l a t e d  t h e  e f f e c t s  o f  d i f f e r e n t  w i n t e r  
t e m p e r a t u r e s  o n  t h e  e m e r g e n c e  c u r v e s  i n  o r d e r  t o  p r e d i c t  t h e  e f f e c t s  o f  c l i m a t e  c h a n g e  
u s i n g  a n  a c c e l e r a t e d  l i f e  m o d e l .  T h e s e  i n d i c a t e d  a n  a c c e l e r a t i o n  o f  e m e r g e n c e  b y  6 – 7  
d a y s  p e r  1 ° C  t e m p e r a t u r e  r i s e  a n d  i t  i s  c o m p a r a b l e  t o  m o s t  p h e n o l o g y  d a t a  p u b l i s h e d  
f o r  d r a g o n f l i e s  s o  f a r .  
 
 

S E A S O N A L  C H A N G E S  I N  B O D Y  S I ZE ,  S E X U A L  S I Z E  D I M O R P H I S M  
A N D  S E X  R A T I O  I N  A N  O D O N A T E  C O M M U N I T Y  

 
J .  W o n g  &  A .  C ó r d o b a - A g u i l a r  

 
D e p a r t a m e n t o  d e  E c o l o g í a  E v o l u t i v a ,  I n s t i t u t o  d e  E c o l o g í a ,  U n i v e r s i d a d  N a c i o n a l  
A u t ó n o m a  d e  M é x i c o ,  A p d o .  P o s t a l  7 0 - 2 7 5 ,  C i u d a d  U n i v e r s i t a r i a ,  0 4 5 1 0 ,  M é x i c o  
D . F . ,  M é x i c o  
 
j e s u s w o n g m @ y a h o o . c o m . m x  
 
I n  a  c o m m u n i t y  o f  t e r r i t o r i a l  a n d  n o n - t e r r i t o r i a l  o d o n a t e s  w e  t r a c k e d  c h a n g e s  i n  
e m e r g e n c y  t i m e  a n d  b o d y  s i z e  o f  b o t h  s e x e s  a t  e m e r g e n c e ,  b o t h  a l o n g  t h e  s e a s o n .  O u r  
p r e d i c t i o n s  w e r e  t h a t  a )  s i z e  w o u l d  d e c r e a s e  a l o n g  w i t h  t h e  s e a s o n ,  b )  t h e r e  w o u l d  b e  
a  t r a d e - o f f  b e t w e e n  s i z e  a n d  e a r l y  e m e r g e n c e ,  c )  m a l e s  w o u l d  b e  l a r g e r  t h a n  f e m a l e s  
i n  t e r r i t o r i a l  z y g o p t e r a n s ;  t h e  r e v e r s e  w o u l d  o c c u r  i n  n o n - t e r r i t o r i a l  z y g o p t e r a n s ,  
w h i l e  n o  s e x u a l  s i z e  d i m o r p h i s m  ( S S D )  w o u l d  b e  f o u n d  i n  a n i s o p t e r a n s ,  a n d  d )  t h e r e  
w o u l d  b e  m o r e  f e m a l e s  t h a n  m a l e s  i n  t e r r i t o r i a l  s p e c i e s ,  w h e r e a s  i n  n o n t e r r i t o r i a l  
s p e c i e s  t h e  s e x  r a t i o  w i l l  b e  b i a s e d  t o w a r d s  m a l e s .  F o r  t h i s ,  w e  s t u d i e d  1 4  o d o n a t e  
s p e c i e s  l o c a t e d  i n  t h e  C o l u m b i a  N a t i o n a l  W i l d l i f e  R e f u g e  ( U S A )  i n  1 9 9 9 .  B o d y  s i z e  
i n  n o n t e r r i t o r i a l  s p e c i e s  d e c r e a s e d  i n  b o t h  s e x e s ,  w h i c h  w a s  n o t  t h e  c a s e  f o r  
t e r r i t o r i a l  s p e c i e s .  I n  n o n - t e r r i t o r i a l  s p e c i e s ,  f e m a l e s  w e r e  l a r g e r  t h a n  m a l e s ,  b u t  
t h e r e  w a s  n o  s u c h  d i f f e r e n c e  f o r  t e r r i t o r i a l  s p e c i e s .  S S D  d i d  n o t  d e c r e a s e  a l o n g  w i t h  
t h e  t i m e  s e a s o n  i n  a l l  s p e c i e s ,  e x c e p t  f o r  E r y t h e m i s  c o l l o c a t a  i n  w h i c h  t h i s  t r a i t  
i n c r e a s e d .  F i n a l l y ,  i n  t h e  m a j o r i t y  o f  t h e  s p e c i e s  t h e y  d i d  n o t  s h o w  b i a s e s  i n  s e x  
r a t i o .  T h e s e  r e s u l t s  i n d i c a t e  d i f f e r e n t  s e l e c t i v e  r e g i m e s  a c c o r d i n g  t o  m a t i n g  s y s t e m .  
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S E A R C H I N G  T H E  L I M I T S  O F  O D O N A T A  B I O L O G Y :  A  F I R S T  
C O M P A R I S O N  W I T H  E P H E M E R O P T E R A  

A .  M a r t e n s  

U n i v e r s i t y  o f  E d u c a t i o n  K a r l s r u h e ,  B i o l o g y ,  B i s m a r c k s t r a s s e  1 0 ,  7 6 1 3 3  
K a r l s r u h e ,  G e r m a n y  

m a r t e n s @ p h - k a r l s r u h e . d e  

 
T h e  i n s e c t  o r d e r s  a r e  m a r k e d  b y  g e n e r a l  m o r p h o l o g i c a l  a s  w e l l  a s  b i o l o g i c a l  
c h a r a c t e r i s t i c s .  T h e r e f o r e ,  r e s e a r c h  i n  t h e  d i f f e r e n t  o r d e r s  o f t e n  f o l l o w s  v e r y  
d i f f e r e n t  l i n e s  a n d  t r a d i t i o n s .  A  c o m p a r i s o n  w i t h  o t h e r  i n s e c t s  m a y  h e l p  f o r  a  b e t t e r  
u n d e r s t a n d i n g  o f  t h e  O d o n a t a  t h e m s e l v e s .  
 
M y  a p p r o a c h  i s  t o  d e f i n e  g e n e r a l  d i f f e r e n c e s  b e t w e e n  O d o n a t a  a n d  E p h e m e r o p t e r a ,  
a n d  t o  f i n d  s i m i l a r i t i e s  b e t w e e n  t h e m .  T h i s  c o m p a r i s o n  m a y  h e l p  t o  t h i n k  a b o u t  
p r i n c i p l e s  a n d  a d a p t a t i o n s  p r e v i o u s l y  u n k n o w n  t o  b e  r e a l i z e d  i n  o d o n a t e s .  A n  
e x a m p l e :  M a n y  m a y f l i e s  e m e r g e  f l o a t i n g  f r o m  t h e  w a t e r  s u r f a c e .  D r a g o n f l i e s  e m e r g e  
f r o m  s u b s t r a t e s  a t  o r  a b o v e  t h e  w a t e r  s u r f a c e .  S o  f a r ,  s o m e  g o m p h i d s  a r e  k n o w n  t o  
h a v e  a  c h a r a c t e r i s t i c  w h i c h  i s  n o t  f a r  a w a y :  t h e y  e m e r g e  h a l f - f l o a t i n g ,  f i x e d  t o  a  
s t o n e  w i t h  o n e  o r  t w o  l e g s .  I s  t h e r e  a n y  d r a g o n f l y  a b l e  t o  e m e r g e  f r o m  n o t h i n g  e l s e  
t h a n  t h e  p u r e  w a t e r  s u r f a c e .  
 
 

T H E  D I U R N A L  A C T I V I T Y  O F  A D U L T S  O F  C O R D U L E G A S T E R  
B I D E N T A T A  I N  T H E F L I G H T  P E R I O D 

 
O .  H o l u š a  

 
F o r e s t  M a n a g e m e n t  I n s t i t u t e  B r a n d ý s  n a d  L a b e m ,  b r a n c h  o f f i c e  F r ý d e k - M í s t e k ,  
N á d r a ž n í  2 8 1 1 ,  7 3 8 0 1  F r ý d e k - M í s t e k ,  C z e c h  R e p u b l i c ;  M e n d e l  U n i v e r s i t y  o f  
A g r i c u l t u r e  a n d  F o r e s t r y  B r n o ,  D e p t .  o f  F o r e s t  P r o t e c t i o n  a n d  G a m e  M a n a g e m e n t ,  
Z e m ě d ě l s k á  3 ,  6 1 3  0 0  B r n o ,  C z e c h  R e p u b l i c  
 
h o l u s a o @ e m a i l . c z
 
C o r d u l e g a s t e r  b i d e n t a t a  S é l y s ,  1 8 4 3  i s  a  E u r o p e a n  s p e c i e s  o c c u r r i n g  i n  t h e  h i l l s ,  
w h e r e  i t  i n h a b i t s  f o r e s t  s p r i n g  a r e a s  a n d  v e r y  s m a l l  s t r e a m l e t s .  I n  t h e  C z e c h  
R e p u b l i c ,  t h e  c e n t r e  o f  o c c u r r e n c e  o f  t h e  s p e c i e s  i s  i n  t h e  W e s t e r n  C a r p a t h i a n  M t s .  
T h e  s t u d y  a r e a  l i e s  i n  t h e  M o r a v s k o s l e z s k é  B e s k y d y  M t s .  ( O s t r a v i c e  v i l l a g e  -  v a l l e y  
o f  M a z á k ,  a l t i t u d e  6 8 0  m  a . s . l . )  i n  t h e  e a s t e r n  p a r t  o f  t h e  C z e c h  R e p u b l i c .  T h e  s p r i n g  
a r e a  a n d  c o n t i g u o u s  s t r e a m l e t  ( w i t h  t o t a l  l e n g t h  o f  7 0  m )  a r e  i n  a  s m a l l  v a l l e y  i n  a  
l a r g e  c o m p l e x  o f  f o r e s t s  ( s t e m w o o d s ) .  T h e  p o p u l a t i o n  –  t h e  c o u r s e  o f  e c l o s i o n  a n d  
a b u n d a n c e  o f  i m a g o e s  -  w a s  n o t e d  f r o m  1 8 . V .  t o  5 . I X  i n  a p p r o x i m a t e l y  1 0 - d a y -
i n t e r v a l s .  D a i l y  o b s e r v a t i o n s  t o o k  p l a c e  f r o m  9 . 0 0  t i l l  1 9 . 0 0  ( C E T ) .  A l l  e x u v i a e  w e r e  
c o l l e c t e d  o n  o b s e r v a t i o n  d a y ,  i m a g o e s  w e r e  m a r k e d  a n d  r e l e a s e d  d u r i n g  f l i g h t  d a y s .  
T o t a l l y  t h e r e  w e r e  1 2  c o n t r o l  d a y s  w i t h  1 0  p o s i t i v e  ( w i t h  f i n d i n g  o f  e x u v i a e  o r  
i m a g o ) .  T h e  e c l o s i o n  w a s  f o u n d  f r o m  1 . V I .  t o  2 2 . V I .  T o t a l l y  t h e r e  w e r e  f o u n d  5 8  
e x u v i a e  d u r i n g  2 9  d a y s .  T h e  m o s t  n u m e r o u s  e x u v i a e  w e r e  n o t e d  d u r i n g  f i r s t  J u n e  
d a y s .  T h e  f l i g h t  o f  i m a g o e s  w a s  o b s e r v e d  f r o m  2 2 . V I  t i l l  1 9 . V I I I .  T o t a l l y  t h e r e  w e r e  
f o u n d  6 3  m a l e s  a n d  1 4  f e m a l e s  ( d u r i n g  t h e  i n d i v i d u a l  c o n t r o l  d a y s  w e  m a r k e d  1 2 - 8 -
1 8 - 1 1 - 1 2 - 1 - 1  m a l e s  a n d  3 - 1 - 3 - 5 - 1 - 1 - 0  f e m a l e s  r e s p e c t i v e l y ) .  D i u r n a l  a c t i v i t y  o f  
m a l e s  w a s  r e c o r d e d  f r o m  9 . 4 5  u n t i l  1 8 . 5 0 ,  w h e n  t h e  l o c a l i t y  w a s  s h a d e d  o r  t h e i r  
f l i g h t  w a s  e n d e d  b y  a  s u d d e n  c h a n g e  o f  w e a t h e r .  R a p i d  d e c r e a s e  o f  i m a g o e s  
a b u n d a n c e  a f t e r  t h e  o c c u r r e n c e  o f  f i r s t  a u t u m n  n i g h t  ( i n  9 . V I I I . )  w a s  a n  i n t e r e s t i n g  
f i n d ,  w h e n  t h e  t e m p e r a t u r e  d e c r e a s e d  t o  4 º C  d u r i n g  n i g h t .  

mailto:holusao@email.cz
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B R A N C H E D  S E T A E  O N  L A R V A L  F E E T  -  W H E R E ,  W H Y  A N D  H O W  
C O M E ? 

 
G .  S a h l é n  

 
E c o l o g y  a n d  E n v i r o n m e n t a l  S c i e n c e s ,  H a l m s t a d  U n i v e r s i t y ,  P . O . B o x  8 2 3 ,  S E - 3 0 1 1 8  
H a l m s t a d ,  S w e d e n  
 
g o r a n . s a h l e n @ h h , s e  
 
B r a n c h e d  s e t a e  a r e  d e s c r i b e d  f r o m  l a r v a e  o f  a  n u m b e r  o f  g e n e r a  b o t h  i n  Z y g o p t e r a  
a n d  A n i s o p t e r a .  T h e y  a r e  m o s t l y  p r e s e n t  o n  t i b i a e  a n d  f e e t ;  t h e i r  n u m b e r s  a n d  s h a p e  
v a r y i n g  b e t w e e n  s p e c i e s .  A l s o  t h e i r  n u m b e r s  a n d  m o r p h o l o g y  d i f f e r  b e t w e e n  f r o n t ,  
m i d  a n d  h i n d  l e g s .  T h e y  h a v e  d i f f e r e n t  m o r p h o l o g y ;  t h e  t h r e e - t i p p e d  v a r i e t y  s e e m s  
m o s t  c o m m o n ,  b u t  t w o  t i p p e d ,  m u l t i - t i p p e d  a n d  f e a t h e r - s h a p e d  b r a n c h e d  s e t a e  a r e  
d e s c r i b e d .  I  s u r v e y e d  t h e  p r e s e n c e  o f  b r a n c h e d  s e t a e  a g a i n s t  k n o w n  p h y l o g e n y  a n d  
e c o l o g y  u s i n g  b o t h  l i t e r a t u r e  a n d  S E M - s t u d i e s  o f  l a r v a l  m a t e r i a l  f r o m  E u r o p e ,  A f r i c a  
a n d  C e n t r a l  A m e r i c a .  T h e  h i g h e r  n u m b e r  o f  b r a n c h e d  s e t a e  i n  s p e c i e s  o r i g i n a t i n g  o r  
l i v i n g  i n  m u d d y  o r  o t h e r w i s e  p a r t i c l e  r i c h  e n v i r o n m e n t s  i n d i c a t e s  t h e i r  o r i g i n  a s  a n  
i m p r o v e d  c l e a n i n g  d e v i c e  ( i n  r e l a t i o n  t o  n o r m a l ,  o n e - t i p p e d  s e t a e ) .  I n  a  f e w  s p e c i e s  
w i t h  s p e c i a l  h a b i t a t  c h o i c e  ( c o n t a i n e r  o r  p h y t o t h e l m a t a  d w e l l e r s )  e v o l u t i o n  h a s  
f a v o u r e d  t h e  f o r m a t i o n  o f  h i g h l y  s p e c i a l i s e d  e y e - c l e a n e r s .  
 
 
 

T H E  L A S T  I N S T A R  L A R V A  A N D  E M E RG E N C Y  P A T T E R N  O F  
E R Y T H R O D I P L A X  F E R V I D A  ( E R I C H S O N ,  1 8 4 8 )  ( O D O N A T A :  

L I B E L L U L I D A E )  I N  L A S  C U A B A S ,  S A N T I AG O  D E  C U B A  
 

A .  T r a p e r o  Q u i n t a n a  &  B .  R e y e s  T u r  
 
U n i v e r s i d a d  d e  O r i e n t e .  D e p a r t a m e n t o  d e  B i o l o g í a  A v e  d e  L a s  A m é r i c a s  s / n ,  C . P .  
9 0 5 0 0 .  S a n t i a g o  d e  C u b a .  
 
a t r a p e r o @ c n t . u o . e d u . c u  
 
T h e  l a s t  i n s t a r  l a r v a  o f  E r y t h r o d i p l a x  f e r v i d a  i s  d e s c r i b e d  f o r  t h e  f i r s t  t i m e  a n d  
i l l u s t r a t e d  f r o m  i n d i v i d u a l s  c o l l e c t e d  i n  a  p o n d  a t  L a s  C u a b a s ,  S a n t i a g o  d e  C u b a .  T h e  
e m e r g e n c y  p a t t e r n  o f  t h e  l a r v a  i s  a l s o  c h a r a c t e r i z e d ,  a l o n g  w i t h  t h e  s u b s t r a t e ,  
p o s i t i o n  a n d  d i s t a n c e  f r o m  t h e  w a t e r .  T h e  e m e r g e n c y  p e r i o d  w a s  d e t e c t e d  b e t w e e n  
M a y  a n d  S e p t e m b e r ,  m o s t  c o m m o n l y  b e t w e e n  M a y  a n d  J u n e .  T h e  m o s t  u s e d  
m a c r o p h y t e s  a s  e m e r g e n c y  s u b s t r a t e  w e r e  E i c h h o r n i a  c r a s s i p e s  ( M a r t . )  S o l m s  a n d  
P a s p a l u m  d i s t a c h y o n  P o i r .  T h e  m o s t  f r e q u e n t l y  u s e d  p l a n t  o r g a n  w a s  t h e  u n d e r s i d e  o f  
l e a v e s ,  i n  v e r t i c a l  p o s i t i o n  ( 7 5 . 5  %  o f  i n d i v i d u a l s ) .  T h e  a v e r a g e  d i s t a n c e  f r o m  t h e  
w a t e r  w h e r e  t h e  e x u v i a e  w e r e  f o u n d  w a s  1 0  c m ,  a l t h o u g h  s o m e  i n d i v i d u a l s  w e r e  f o u n d  
f l o a t i n g  o n  t h e  w a t e r  ( N = 4 ) .  F e m a l e s  w e r e  m o r e  f r e q u e n t l y  o b s e r v e d  t h a n  m a l e  
s p e c i m e n s .  
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Session 1 
 

COMPOSITION AND STRUCTURE OF A DRAGONFLY ASSEMBLAGE IN A MARSH 
IN SAN JUAN TOCAGUA, DEPARTMENT OF ATLANTICO, COLOMBIA 

 
M. Altamiranda1, L., Pérez G.2 & L. Gutiérrez M.2 

 
1Biólogo, Estudiante de Maestría Ciencias- Entomología; Universidad Nacional de Colombia sede Medellín, Apdo. 
Postal, 3840, Medellín, Colombia. 
 
2Docente, Universidad del Atlántico, Km. 7 Antigua vía a Puerto Colombia, Apdo. Postal 1890, Barranquilla, Colombia 
 
maaltamirandas@unalmed.edu.co 
 
The composition and structure of an odonate assemblage was studied in the San Juan de Tocagua marsh, Departament 
of Atlántico, Colombia. Collection of imagos was carried out from September 2006 to March 2007 in three transects 
(500 m length each) located along the marsh shore. The assemblage was constituted by 38 species from 26 genera and 
four families. 15 species were present during both, the dry and the wet seasons. Species richness was constant during 
the sampling period; however, there was a slight increase during the drought period (36 spp). This, although 
unexpected, is probably due to the intense drought that affected most neighboring fresh water habitats during 
throughout the season. Thus, the San Juan marsh could act as a “refuge” for at least some species. 
 
 
 

 
DISTRIBUTION AND PHENOLOGY OF ODONATA LARVAE IN SOUTHERN 

SHALLOW FRESHWATER SYSTEMS OF THE PETENES RESERVE, CAMPECHE, 
MEXICO 

 
J. Angulo Uc, D. Hinojosa Garro, A. Domínguez Escalante, A. M. Burgos Chan, M. A. Magaña Cohuo, M. L. Conic & 

D. J. Brito May 
 
Laboratorio de Vida Silvestre y Colecciones Científicas, CEDESU, Universidad Autónoma de Campeche, C.P. 24039, 
San Francisco de Campeche, Campeche, Mexico 
 
dhguacam@gmail.com 
 
The present study was carried out during the dry (February-May) and raining (June-September) seasons, 2008 in 
permanent and semi-permanent freshwater (≤ 1.5 ‰) wetlands of the Petenes reserve. Odonata larvae were collected 
using dip nets in the rifle areas delimitated by a throw trap that was randomly diploid (1 m2 sampling area). At the same 
time physicochemical variables were recorded (pH, temperature, salinity, turbidity, conductivity, STD, speed flow and 
depth) and macrophyte coverage. We collect a total of 236 larvae representing 8 families and 24 generous, from which 
18 belong to Anisoptera and 6 to Zygoptera. The highest diversity was recorded in the permanent/lotic systems during 
the dry season, decreasing during the flooding months. Libelullidae and Coenagrionidae were the most diverse families 
while Argia (12 ind./m2), Dythemis (8 ind./m2) and Erythemis (4 ind./m2) were the most abundant genera. Multivariate 
analysis by CANOCO determined that variables such as speed flow, turbidity, depth and substrate composition (muddy, 
rocky and leaf litter) strongly influence larvae distribution. The present study analyzed Odonata larvae in water bodies 
of the Petenes reserve for the first time. However, further research is necessary to describe species composition and 
distribution in the entire reserve as well as to design conservation strategies. 
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ORGANIC ENRICHMENT AND THE PHYLOGENETIC DIVERSITY OF ODONATA 
LARVAE IN THE HUEHUEYAPAN RIVER, COATEPEC, VERACRUZ, MÉXICO 

 
M. R. Astudillo Aldana1, R. Novelo-Gutiérrez1 & B. Campbell2
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2Visiting professor c/o Dr. Silvia Lopez Ortiz, Colegio de Postgraduados, Campus Veracruz, Km 26.5 Carretera Federal 
Veracruz-Xalapa, Apdo. Postal 421, Veracruz, Veracruz, Mexico, C. P. 91700 
 
bosque_nocturno@hotmail.com 
 
Two sites on the Huehueyapan River, La Marina (low enrichment) and Las Puentes (high enrichment), with different 
degrees of organic enrichment were compared over a one-year period. Twenty physicochemical parameters were 
evaluated at each site. The majority of parameters at Las Puentes showed a larger variation range, although only five 
parameters (dissolved oxygen, conductivity, orthophosphates, ammonium, and turbidity) showed significant differences 
(Mann-Whitney U-test, p≤0.05). Most of the values, with the exception of dissolved oxygen, were highest at Las 
Puentes. Odonate larvae were sampled from riffles, runs, and pools, and from select habitats such as rocks, cobble, 
gravel, sand, silt, aquatic macrophytes, root mats, and leaf packs. A total of 12 species and one morphospecies were 
identified. Twelve and 11 species were collected at La Marina and Las Puentes, respectively. No difference in the 
number of species per month between sites was found (t=-0.49, p=0.63). Examination of Taxonomic Distinctness (Δ+) 
and its variation (Λ+) showed no differences between sites, indicating that the chosen water quality parameters were not 
of sufficient magnitude to affect odonate phylogenetic diversity (as measured by taxonomic distinctness) in this stream. 
 
 
 

 

PRELIMINARY REVIEW OF THE ODONATA FROM ANTIOQUIA (COLOMBIA) 

C. A. Bota-Sierra1 and M. Altamiranda S.2 

1 Grupo de Entomología de la Universidad de Antioquia (GEUA), Instituto de Biología, Universidad de Antioquia, AA 
1226, Medellín-Colombia 

2 Maestría Ciencias- Entomología; Universidad Nacional de Colombia sede Medellín, AA 3840, Medellín-Colombia 

corneliobota@gmail.com 

The Antioquia department is located at the northern Central Andes of Colombia, and it has an extension of 63612 km2. 
Its territory comprises three biogeographical subregions that cover altitudinal zones from 0 to 4080 meters above sea 
level: the Andean, the Choco and the Magdalena. For this department, as well as for the most part of Colombia, the 
Order Odonata is poorly known, with very few studies about its diversity. This work is one of the first attempts to know 
the richness of this group of insects in Antioquia. Adults of dragonfly and damselfly deposited in the entomological 
museums MEFLG, MEPB and CEUA, were taxonomically revised. Specimens collected since 1945, were identified. 
Those were distributed in 63 genera and 13 families: Aeshnidae, Gomphidae, Corduliidae, Libellulidae, Polythoridae, 
Calopterygidae, Lestidae, Perilestidae, Megapodagrionidae, Coenagrionidae, Pseudostigmatidae, Protoneuridae and 
Platysticitidae. Distributional maps for the genera are provided. 
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The Tropical Deciduous Forest (TDF) is one of the most diverse ecosystems in America, but also one of the most 
endangered. In Mexico, it covers almost 8% of the country’s surface with many endemic species included in it. As part 
of a project to study the insects associated to the TDF in Mexico, odonates were collected in these habitats since 1997. 
Here we present the results of a study of the Odonata assemblages associated with six TDF habitats at different 
localities of Mexico. The study sites are located in the states of Sonora (San Javier), Jalisco (Chamela), Colima 
(Ixtlahuacan), Morelos (Huautla) and Oaxaca (Dominguillo and Huatulco). The number of species recorded for the six 
sites was 123. 18 spp. (14.6%) were present in all localities while 33 (26.8%) were exclusive to one single locality. 
Chamela was the richest (79 spp.) and most diverse locality (H’: 1.677) while Dominguillo was the poorest (45 spp) and 
least diverse locality (H’:1.238). No endemic taxa were found in any of the individual localities nor in the whole portion 
of the TDF habitats studied. The total richness recorded for the six sites is lower than that recorded for one site covered 
with Tropical Rain Forest (Los Tuxtlas). A cluster analysis for the six odonate communities is presented. 
 
 
 

 
ODONATA DIVERSITY IN AN ELEVATIONAL GRADIENT IN CENTRAL MEXICO 
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1 Instituto de Ecología. Apartado Postal 70-275 Ciudad Universitaria, UNAM 04510 México, D.F. 

2 Instituto de Ecología, A.C. Departamento de Entomología. Km 2.5 carretera antigua a Coatepec # 351, Congregación 
El Haya, 91070 Xalapa, Veracruz, MÉXICO. 

karina.cuevas.y@gmail.com 

Odonata survey was conducted along an elevation gradient (351-1960 m asl) in Estado de México, in Central Mexico 
(18o40’4’’N, 100o34’48’’W; 19o2’7’’N, 99o59’47’’W). Sampling was made in nine streams comprising three periods: 
dry, rainy and post rainy seasons, during five collecting trips by two people along 2008. The study area comprised 
tropical deciduous forest, oak-pine forest and pine forest. Specific richness (as species number, α diversity) for each site 
was obtained, and species accumulation curves for each locality and the whole landscape were generated using 
Estimates 8.0 software. The species turnover was assessed by Whittaker’s beta diversity index (βw). All the study area 
yielded 1257 specimens belonging to 75 species, 35 genera and 10 families. The highest richness (α diversity) was 
found in both Los Cuervos and Acamuchitlán localities (37 each one), while the lowest richness corresponded to Real 
de Arriba (11 spp.). The lowest turnover (beta diversity) was found between Los Cuervos and Acamuchitlán (βw= 1.3), 
and the highest one between Río San Felipe and Real de Arriba (βw= 2.14). We report 61 new records for Estado de 
México, increasing the previous report from 26 species to 74 species for this state. We concluded species diversity was 
higher at middle altitudes, while maximum turnover occurred between tropical deciduous forest and pine-oak forest. 
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Five Odonata larvae assemblages from Coalcomán Mountains (CM), Michoacán, Mexico, were studied. Two samplings 
for each year’s season were carried out. Simultaneously, pH, temperature, dissolved oxygen and conductivity was 
recorded, as well as gradient, width, depth, velocity and discharge. Sampling was stratified in shores, riffles, runs and 
eddies. All the larvae were identified and quantified to the species level. Richness and composition were used to 
describe and compare the assemblages through several indexes. Theoretical richness using non-parametric and 
parametric methods was estimated. A total of 12,245 larvae belonging to 75 species 28 genera and 8 families were 
recorded from 380 samples. At large scale, the dominant species at CM were Erpetogomphus elaps (24.8%), 
Macrothemis pseudimitans (12.2%), and Argia pulla (10.2%), with a high number of rare species (76%). Whitaker’s 
equation showed beta diversity is an important component of gamma diversity in CM. The CM larvae assemblage 
represents the largest one reported for Mexico up to now. These results support some previous proposals on the CM as a 
high rich area for conservation. 

 
DISTRIBUTION OF THE GENUS POLYTHORE (ZYGOPTERA: POLYTHORIDAE), 

INCLUDING NOTES ON HABITAT PREFERENCES WITHIN THE GENUS 
  

J. Hoffmann1, C. Beatty2, A. Cordero Rivera2, K. Harding2, M. Sanchez Herrera5, T. N. Sherratt3 & H. Van Gossum4 
 

1 alauda, Hamburg (GERMANY), 2 Universidad de Vigo, Pontevedra (ESPAÑA), 3 Carleton University, Ottawa 
(CANADA), 4 University of Antwerp, Antwerp (BELGIUM), 5 Universidad de los Andes, Bogotá (COLOMBIA) 
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The genus Polythore belongs to the super-family Calopterygoidea and is a recent genus of dragonflies in South 
America. The genus comprises a total of 21 species (with at least one other species description pending), the 
distribution of which is confined to the north-west of South America.  

All species occur in Peru on the eastern slopes of the Andes with 16 species in the central region, 8 in the northern area 
(however, of these only 4 are found north of the equator), 3 species on the Andean slopes between 15 and 20 degrees 
south, 9 species in the Upper Amazon area as well as 4 species in the central region. P. gigantea and possibly also P. 
procera are special cases as the two are also found west of the Andes in Ecuador. 
  
Six biogeographical assemblages can be distinguished on the basis of these distributions. The highest diversity of 
species is found between 72.5 and 76 degrees W and 9 and 13.5 degrees S which appears to indicate this area as a centre 
of differentiation. This region of the Andes adjoins the Sira Mountain area, which is a region of high endemism and is 
considered by many as an evolutionary refuge. Thus, it is possible that this area is the centre of origin from which the 
genus radiated. 
 
Present observations indicate that all species of Polythore are forest-dwelling. Most of the species prefer shaded rivulets 
or forest creeks as reproductive habitat. Some species are also found in vertical trickles of water with a permanent 
“film” of flowing water at the edge of waterfalls and in forested seeps. 
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Static allometry is a useful tool to study the processes of selection behind the expression of a sexual trait. According to 
this tool, it has been hypothesized that pre-copulatory sexual characters should show positive allometry unlike post-
copulatory sexual traits which should show negative allometry. We have investigated whether these ideas apply to two 
sexual traits in the American rubyspot, a species that exhibits a lek mating system: the wing spot (a trait that is selected 
via male-male territorial competition: males with larger spots are more likely to win disputes) and aedeagal width (a 
trait that is selected during copulation: the wider the aedeagus, the higher the sperm competition success). Previous 
studies in this population have indicated that both traits show seasonal changes. When expression of both traits was 
larger, we detected positive allometry (4.489) for the spot and negative allometry (0.368) for aedeagal width; when 
expression was lower, there was extremely low negative allometry (-16.896) for the spot and negative allometry (0.301) 
for aedeagal width. Thus, the spot was a more variable character as it probably relies more on the animal condition, a 
situation that is unlikely to apply to aedeagal width. These results are congruent with sexual selection models. 

 
 
 
 

DRAGONFLIES VS. FISH: INTERACTIONS BETWEEN COMMUNITIES IN SWEDISH 
LAKES AND PONDS 
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Some fish-free waters are known to harbour high numbers of dragonfly species. The presence of fish, on the other hand, 
affects the dragonfly community, changing abundance, survival rates and niche availability of dragonfly species. But 
fish are not simply “fish” - there are many fish species co-occurring with dragonflies, each one with a specific ecology; 
living on different trophic levels in the lake foodweb. We explored the dragonfly community composition in a dataset of 
134 lakes and ponds from south to north in Sweden, for which the fish community was known. Using discriminant 
analysis we could distinguish three clear groups of dragonfly communities, equivalent to lakes with zero, three and four 
trophic levels of fish. There were very few lakes with only one or two trophic levels of fish in our material for any 
pattern to occur. Further analyses revealed dragonfly species indicative for each of the three groups, e.g. Lestes dryas 
and Sympetrum flaveolum in fish-free waters; several species of Leucorrhinia in lakes with three or four trophic levels. 
Dragonfly species composition in lakes is discussed in relation to their ecological preferences and the presence or 
absence of 22 species of fish. 
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The damselfly genus Cora has 23 Neotropical species, making it the largest genus in the family Polythoridae. The 
largest species diversity is found in South America and only 6 species have been reported for Central America and 
Mexico. Cora is a forest-dwelling group; most species appear to prefer small streams with dense riparian vegetation and 
shaded channels. Larvae can be found in well-oxygenated habitats (e.g., riffles and runs), where they tend to prefer 
rocky substrates. The larval stages of Cora are poorly known, only three species are known as larvae: C. chirripa 
chirripa Calvert, C. cyane Selys, and C. marina Selys. In this study, we present the description of the larvae of C. 
skinneri and C. semiopaca. All known species in the genus have scaly bodies, lateroventral gills in the abdomen and 
large, sack-like caudal gills that are connected to the abdomen by a small petiole. Larval stages can be identified to 
species using characters present in their caudal gills. Gill shape and the form and number of protuberances on them are 
all useful characters for species identification. Variability on gill characters was assessed using specimens of Cora 
collected at different locations in Costa Rica, but not reared to adult. 
 
 
 

 
PREDATION OF ODONATES BY THE BAT MACROTUS WARTERHOUSEI MINOR 

(CHIROPTERA: PHYLLOSTOMIDAE) IN CENTRAL CUBA 
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The current paper aims to review and to increase the knowledge about the predation of dragonflies by the bat Macrotus 
waterhousei minor in Central Cuba. I also want to demonstrate that in Cuba, as in other West Indian islands, this 
insectivorous bat consumes many species of odonates. The samples were obtained in the nocturnal resting sites and 
diurnal roosts of this bat species, located in eleven caves of the Sancti Spíritus province. I collected all the wings of 
odonates (entire or fragmental) found in these sites. We detected 20 species of odonates that are consumed by M. 
waterhousei minor; all species except one were anisopterans, and from these, 75% were libellulids. Two species, 
Orthemis ferruginea and Pantala flavescens, were present in 90% of the sampling sites, while Gynacantha nervosa 
were present in 70% of the sites. A fourth species, Erythrodiplax umbrata, very common in Cuba, was found in 50% of 
the sites. The fact that up to 90% of the dragonflies consumed by this bat are diurnal, suggests that they were captured 
while they were resting on vegetation. 
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Adult males of Hetaerina americana bear red wing spots at the base of the wings. Individuals with larger spots are more 
successful in territorial competition and obtain more copulations. The territories, for which males compete, are leks 
where females arrive to copulate and its possession is decided by aerial contests. Previous works have hypothesized that 
the expression of wing spots may be used to settle contests. In this work we tested this hypothesis. Our predictions were 
that (1) males with larger spots will win more contests than males with smaller spots and (2) the greater the difference 
in spot size between contesting males, the shorter the contest duration. Male contests were observed in the Amacuzac 
River in Tehuixtla, Morelos, Mexico. Individuals were marked and photographed, and contests among these individuals 
were recorded. We found that males with larger spots won more contests that those with smaller spots. We also found 
that when the differences between spot areas were small, contests lasted longer than when spot differences were larger. 
These results support the hypothesis that the spots are a communication mean to settle territorial disputes in this species. 
 
 

 
A PECULIAR DAMSELFLY LARVA FROM AUSTRALIA 
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Damselfly larvae recently discovered in Queensland, Australia, were found unidentifiable by using the relevant keys. 
Discussed are their morphological characters, reason for peculiarity, identification, affinities, ecology and the prospects 
for collecting the adult. The available material is listed and maps of the known localities are presented. 

 
 

OVIPOSITION FREQUENCY AND EMERGENCE OF PROTONEURA CAPILLARIS 
(RAMBUR, 1842) (PROTONEURIDAE: ODONATA) IN DOS BOCAS, SANTIAGO DE 
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Departamento de Biología. Universidad de Oriente. Patricio Lumumba s/n. CP. 90500. Santiago de Cuba, Cuba. 
 
ytorres@cnt.uo.edu.cu 
 
The flying season of Protoneura capillaris at Dos Bocas stream, Santiago de Cuba is described. The presence of 
couples ovipositing was recorded once a month from June 2005 to May 2006. Seven days of observations were carried 
out in both February 2006 (dry season) and May 2006 (rainy season). There was sexual activity all the year along. 
However, the number of couples and teneral individuals was higher in May than in February. These results suggest that 
variation in population abundance may be related to seasonal changes. 
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Alpha and beta diversity were surveyed in four localities of the Santuario de Fauna y Flora de Iguaque, Boyacá, 
Colombia, between an altitudinal gradient of 2500 to 2900 MASL. Collections were made during three months covering 
a transitional period between drought-precipitation, high precipitation-drought, during September, November 2008 and 
February 2009, respectively. Collections were made from 10:00 to 16:00 h using aerial nets and D-net for adults and 
larvae respectively. A total of 56 adults and 11 larvae were captured, distributed in four families, six genera and seven 
species. Hetaerina fuscoguttata and Ischnura chingaza were reported as new records for the zone. Locality and period 
samples with higher diversity was La Colorada stream (Locality 2) with H’=1.39305 and was transition with 
H’=1.54660, respectively. The localities with more similarity were La Colorada stream (Locality 1) and Chaina stream 
(Locality 3) with 66%. Cyanallagma ovigerum was predominant with 32.14% and Ischnura chingaza was rare with 
1.78% in all localities. Odonate fauna of high Andean forest is an important contribution to the knowledge of the 
species for Colombia, because it represent a 20% to the genus level, for this reason, is very important to continue with 
studies on the diversity and ecology of odonates in this area for future conservational plans. 
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Odonate larvae use several substrates for emergence, among which aquatic plants play an important role. A list of such 
plants from a permanent pond at Las Cuabas, north Santiago de Cuba is presented here. A one year survey between 
August 2007 and August 2008 yielded 288 exuviae. The distance from the water, position and location of the exuviae 
on every plant was recorded. Twenty species of aquatic macrophytes were found in the pond, classified as submerged 
(2), floating (5) and rooted emergent (13). Twelve of these species are used as emergence substrates among which 
Eichhornia crassipes (Mart.) Solms and Typha dominguensis (Pers) Kunth are the most frequently used. Of the 31 
species of odonates flying at Las Cuabas, 28 develop their larval cycle in the pond. The most abundant species are 
Tramea abdominalis (Rambur, 1842), Telebasis dominicanum (Selys, 1857), Crocothemis servilia (Drury, 1770) and 
Coryphaeshna adnexa (Hagen, 1861). The most used part of the plant was beneath the leaves and mostly on vertical 
position (63.5 %). The distance from the water varied in both suborders, being the anisopterans the ones which emerge 
further out. 
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This comparative study assesses the differences between the compound eyes of Erythrodiplax berenice (captured in 
Zihuatanejo, Mexico) and Gromphadorrina portentosa (from the FES Iztacala’s vivarium). The heads of certain 
individuals were fixed in formaldehyde at 4% dilution for their treatment using a conventional histological technique. 
The rest of the heads were processed for their analysis using scanning electron microscopy. The eyes of E. berenice, (a 
species with stereoscopic vision), were more developed and covered a larger area of the head than those of G. 
portentosa. In the former species, there was a larger amount of omatides, while the facets showed a well defined 
hexagonal shape –the larger ones located in the core of the cornea and the smaller ones on the periphery. Histologically, 
the omatides looked fully developed and all had the cellular elements known: in a transverse section it was possible to 
observe eight retinal cells. Conversely, in G. portentosa, an organism with no stereoscopic vision, the eyes are not fully 
developed and constituted a smaller proportion of the head. The omatides are scarcer and even though their facets are 
hexagonal it was not possible to find a good definition, due to the slightly less concave shape of the cornea. E. berenice 
is a predator that feeds on the wing and it therefore requires better sight for hunting. In contrast, G. portentosa is an 
omnivore in which highly efficient vision is not essential; this species has silk structures useful for detecting food. 

 
 
 
 

DRAGONFLY DIVERSITY OF THE ARGENTINEAN CHACO 
 

N. von Ellenrieder 
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Argentina 
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Odonates of temporary pools, permanent ponds, and rivers were sampled in the Chaco biome of NW Argentina. 
Presence/absence information of species from samples and from examination of collections and literature was recorded 
in a spatial-relational database. Alpha, beta, and gamma diversity and total species richness expected for the area were 
estimated. Similarity in composition of Chaco odonate assemblages was analyzed using multivariate cluster analysis. 
Odonate composition of the Chaco was compared with that of neighboring Yungas and Paranense biomes. Information 
from 95 localities yielded 88 species, from which five are new records for the country and 31 are new records for four 
provinces. Species composition was found to be related to both longitudinal sector and type of environment, with 
eastern assemblages mostly segregated from western ones, and assemblages from large permanent lentic water bodies 
(oxbow lakes and dams) segregated from those of rivers. Percent complementarity values show Chaco odonate 
composition to be slightly more dissimilar to that of the Paranense than to the Yungas adjacent areas. Odonate species 
found in the Chaco are more widely distributed in the Neotropical region, with only three potential endemisms. 
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