
Pictures 
and

anatomical landmarks

to identify isomorphic species:

a new tool for entomological surveillance.

Jean-Pierre Dujardin
(IRD, France at CVVD, Mahidol University (Bangkok)



Pictures



Pictures and anatomical landmarks 



Landmarks
and coordinates

y1

y2
y3

y4

x1 x2 x3 x4



Landmarks
and coordinates

x1 x2 x3 x4

y1

y2
y3

y4

x1
x2

x3 x4

y1

y2

y3

y4



1 2

34

1

2

3
4

Mean x coordinate

Mean y
coordinate

C e n t r o i d s

Mean x coordinate

Mean y
coordinate



3
4

1

2

34

1 2

Translation



Rotation
34

1
2

34

1
2



Procrustes distance between two forms 
D = d1 + d2 + d3 + d4
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Size differences ?
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Is the shape of the wing

able to distinguish

cryptic species ?







Anopheles dirus complex

Polytene chromosome characteristics 
(Baimai et al. 1988.; Poopittayasataporn and Baimai, 1995.)

RFLP 
(Yasothornsrikul, Panyim, and Rosenberg, 1988.),

isoenzymes 
(Green et al.,1992),

DNA hybridization method 
(Audtho et al., 1995)

PCR related techniques 
(Xu et al., 1998.; Walton et al., 1999.; Manguin et al., 2002.).



Origin of the material:
Armed Forces Research Institute of Medical Sciences (AFRIMS) laboratory, Bangkok. 

An. dirus A was collected from Chantaburi Province and established in 1983.
An. dirus B (An. cracens) was collected from Malaysia and established in 1978. 

These two lines are regularly monitored (every 6 months) by molecular techniques 
at the AFRIMS laboratories.
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Centroid size variation (in pixels) presented as quantile plots for A. dirus (species A)

males and females (bottom)  and A. cracens (species B) males and females (top). 

Males are smaller. 
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``WING PRINT''

PROCRUSTES
Superposition

The reference PICTURES must be checked by available genetic techniques.

A B C D



Advantages ?

Cheap

Fast

Bank of images and metric recognition 
of sibling species
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Limits ?

Cannot be used to decide 
whether a population or an individual 

is a new species

It is an application tool, 
dedicated to species distinction,

and depending on a reference bank of images
(data base of species).

Bank of images and metric recognition 
of sibling species



The reference PICTURES must be checked by available genetic techniques.

A B C D

Bank of images and metric recognition 
of sibling species

Limits ?



P o s s i b l e        p r o b l e m s

- Laboratory versus natural populations ?

- Interfering variation (season, geography, etc.) ?

- Stability of shape on large time scale ?

- Limits of classification techniques (probabilities, 
smallest distances, K nearest neighbors (KNN),  artificial 
neural network (ANN), etc.)

- It has never been done !
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