
erable body of evidence of an embryo-
logical, comparative morphological, and 
endocrinological nature. In  certain fly- 
ing insects, this continuity has been mark- 
edly manifest in a well-integrated pat-
tern of postemergence development of 
the neuromotor mechanism, reflected in 
the heightened activity of the cholines- 
terase system, in the enhanced storage of 
glycogen, and in the increased activity 
of enzymes concerned with respiration 
and energy release within the flight 
nluscles. This period of cryptic meta-
chemogenesis, through which the newly 
emerged adult must pass in order to 
complete its development, I consider to 
be, at the very least, a characteristic fea- 
ture of holometabolous insects. 

That a period of metachen~ogenesis 
may characterize all insects possessing 
any kind of metamorphic growth is sug- 
gested by other recent studies. In  these 
studies ( 1 6 ) ,  succinoxidase activity of 
the thoracic flight muscles in both sexes 
of the woodroach and in the male Amer- 
ican cockroach, insects with gradual 
metamorphosis, has been observed to 
rise continuously after the final molt to 
a maximum by the tenth day of adult 
life. Moreover, Brooks (47)  found that 
changes with age in succinoxidase activ- 
ity in the basal leg and wing n~uscles of 
this insect are correlated with changes 

in color. In male cockroaches. for ex- 
ample, muscle color is white at the last 
nymphal molt and changes to pink 
shortly after emergence. The pink hue, 
as well as the enzyme activity, then in- 
creases rapidly in intensity and reaches 
a maximum at about 1 month after adult 
emergence. These findings for insects 
with gradual metamorphosis correspond 
closely to those presented earlier for 
holometabolous insects. They raise fur- 
ther doubts concerning the validity of 
the taxonomic separation of insects with 
metamorphic growth into three major 
categories, an otherwise arbitrary sepa- 
ration based on superficial criteria and 
with no great phylogenetic significance 
( 1 8 ) .  
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