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Testing the ‘Light-Switch Hypothesis' by examining exceptionally well-preserved fossil arthropod eyes

TANAKA, Gengo*

Abstract
Recently, an interesting scientific proposition, ‘Light-Switch Hypothesis,” has been proposed as

a key to solve the mystery of the Cambrian Macroevolution, commonly known as the Cambrian

Explosion. The Light-Switch Hypothesis states that, as eyes were introduced in the living world at

the beginning of the Cambrian, predator-prey interactions became escalated, explaining the cause of

sudden emergence of diverse external morphologies in various organisms. To test this hypothesis,

the author studied eyes of fossil arthropods based on the following three approaches: (i) the use of

computer simulation to examine the length of time needed to evolve from a simple light-sensitive

organ to high-resolution compound eyes; (ii) morphospace analysis of eyes; and (iii) examination of

exceptionally preserved fossil arthropod eyes. My study suggests that fossilized arthropod eyes are

extremely good materials for testing the ‘Light-Switch Hypothesis’.
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