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J. A. Colin Nicol and Hong-Young Yan (1981) The eye of the grass shrimp 
Penaeus monodon. A reappraisal of the penaeid eye. Bull. Inst. Zool., Academia Sinica 
21(1): 27-50. The eye of Penaeus monodon has been examined by conventional light 
and electron microscopy, and the eye pigments have been analyzed. The eye of a 
mature prawn (15 cm 'total length) contains over 80,000 ommatidia. There is a very 
wide clear zone (I mm); change from an apposition (light-adapted) to a superposition 
(dark-adapted) conditib.ii.is brought about by retraction of proximal screening pigment 
below the basilar membrane. This takes about 90 min whereas pigment expansion 
occurs in 4 min. In the superposition eye light rays are bent in the crystalline cones 
by total internal reflex ion and converge upon the layer pf retinular cells. There are 
three reflectors which' contain pteridines (chiefly isoxanthopterin) in different physical 
form; screening pigments are ommins. Distal and proximal screening pigments act 
as stops in the apposition condition, restricting the light entering a facet to its 
retinular array, with an angle of acceptance of IS. In the superposition condition, 
the proximal reflecting pigment scatters light into neighbouring ommatidia and pro
duces eye glow, visible over half the diameter of the eye. The external reflector 
contributes to the external appearance of the eye: this shows a regular array of dark 
spots between which the white reflector is visible (bordering the facets), and over 
which it is much diminished. The internal reflector and screening pigment in the 
retinular cell axons oppose retrograde light leakage from the optic stalk. Some 
features of penaeid eyes are compared interspecifically. 

The grass shrimp or tiger prawn Penaeus 

monodon Fabricius is a shallow water species 
of much commercial importance in Taiwan. 
The annual catch in 1978 was 1686 tonnes(46) 

and it is intensively cultured. It occurs in 
costal waters of less than 70 m over muddy 
bottoms. Essentially nocturnal, it displays a 

circadian rhythm of locomotor activity for 
which light appears to be the main synchronizer. 
Because of this light-regulated behaviour, it was 
judged that a study of the lateral eyes of the 
grass shrimp would be useful. Eyes of penaeid 

prawns have received much less attention than 
those of Car idea and Reptantia (the earlier 
literature is reviewed by Waterman(53». 

The morphology of the eyes of surface
dwelling penaeid prawns (Metapenaeus and 
Penaeus) has been investigated several times(41, 
56); it agrees in many respects with that of 
carideans(S,17,47). The histology of the eyes of a 
mesopelagic penaeid Gennadas has also been 
described (35) , and the optical mechanisms ope
rating in compound eyes of higher Crustacea 
have been reviewed (30). 

The dioptric appearatus of the ommatidium 
.---------------------------------
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