
L i g h t t o u c h 

The power off compound eyes 
The compound eye of an insect is made up of many separate 
v isual units (Figure 1). In this art icle, we d iscuss the power 
of the compound eye. 

It is clear that the eye of an insect is able to detect the 
movement of an enemy or 
prey, as wel l as patterns of 
light and dark areas. But this 
equipment wou ld not seem 
to g ive an insect a c lear , 
sharply defined image of the 
external wor ld . Of course, we 
do not know that what we see 
is any more real than what 
insects see. The signals con
veyed to our brains produce 
certain inst inct ive reflex ac
t ions—we may turn away or 
c lose our eyes. By more com
pl icated mental p rocesses , 
v isual memory inf luences v i 
sual percept ions. Insects re
act by v isual memory: for ex
ample, returning to a nest and 
using v isual landmarks. 

W h e n we c o m p a r e our 
selves to insects, we f ind a 
way in wh ich our v is ion is 
incomplete. Insects see about 
the same amount of the red 
end of the spect rum as we do, 
but they see much further into 
the ultraviolet. Insects avoid 
the light, e.g., when offered a 
spect rum of co lors that in
cludes infrared and ultravio
let, ants carry ing their pupae 
into shelter w i l l avoid al l of 
our v is ib le spect rum and a 
space beyond it, choos ing as 
"dark" places the infrared and 
ultraviolet. In precise terms, 
their general range is f rom 
2,500Å to 7,000Å, compared 
w i t h the h u m a n range of 
4,000Å to 7,000Å. 

This co lor range of insects 
has largely determined the 
hues of meadows and forest, 
for variet ies of f lowers that 

appealed to insect pol l inators had the best chance of sur
v iva l through the ages of evolut ion. Few bee-poll inated 
f lowers are so l id red, for to the bee red looks the way black 
does to the human eye. There are numerous blue and violet, 

ye l low and yel lowish-green 
f lowers that fall w i th in the 
range of the bee's co lor v i 
s ion. In addi t ion, there are a 
number of b lossoms that ap
pear muted to the human eye, 
but g low w i t h u l t r av io l e t 
magnif icence for bees. 
Insects' abi l i ty to get their 

bearings f rom sunlight part ly 
d e p e n d s o n p o l a r i z a t i o n , 
wh ich is generally invisible to 
man. For the insect, there is a 
d i f f e ren t q u a l i t y of l igh t 
c o m i n g f r o m n o r t h , east , 
south and west at different 
hours of the day. As a conse
quence, insects need only to 
see the sky to navigate. More 
remarkable, honeybees can 
tell where the sun is even in a 
c loudy sky. This is because a 
certain amount of ultraviolet 
light penetrates the c louds 
and the sun's part of the sky 
is always about 5% brighter 
in the ultraviolet than the rest. 
This difference is enough for 
the bees to pinpoint the sun 
on the c loudiest day. 

Putting 
things in perspect ive 
A facet is a part of the cor

nea, a transparent area of the 
cut ic le. Beneath this may be a 
crystal l ine cone, a hard re
fractive body, wh ich in com
binat ion wi th the facet of the 
cornea forms a real image of 
what ever l ies in front of it 
(Figure 2). Some dragon flies 
are said to have nearly 30,000 
facets in each eye, w h i c h 
makes sense because they 

Figure 1. The compound insect 
eye consists of many tiny indi
vidual eyes, each connected to 
its own nerve endings. The eye as 
a whole does not move, nor can 
its lenses be focused. Each 
catches a small piece of the sur
rounding scene and the result is a 
rather coarse-grained picture, like 
a mosaic. 

Figure 2. 



Figure 3. Scanning electron picture of a moth eye (3a) and a house-fly eye (3b) taken on an 840A JEOL microscope. 

hunt in f l ight Butterfl ies and moths, wh ich do not hunt in 
flight, only have 12,000 to 17.000 facets (Figure 3a). The true 
house-fly must be content wi th only 4,000 facets (Figure 3b). 

Insects cannot c lose their eyes; they rest wi th them open. 
Their v is ion is bel ieved to be sharp only to a distance of 2 to 
3 feet (51 to 91 cm). Insect eyes have no way of focusing to 
achieve a sharper image; they depend on an increase in the 
number of indiv idual mini-eyes for an increase of sharpness 
much as a printer relies on a fine halftone screen to print the 
tiny dots that make up a sharper p icture wi th a wealth of 
detail. 

The familiar lens of glass that we use in cameras, micro
scopes, and the like, is made from material wi th a uni form 
refractive index. The bending of light rays to form an image 
is then determined by the curvature of the var ious surfaces 
and the distance between them. The cornea and the crystal 
l ine cone of the insect eye is a laminated structure, made 
like the layers of an onion. The refract ive index is greatest 
along the axis and least toward the sides. As a device for 
bringing light rays to a focus, the lens-cyl inders system of 
the insect eye is thus more compl icated than that of the 
simple lenses made by man. 
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