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Development of Mysterious Morphology of Treehopper Helmet＊
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 �e “helmet” of treehoppers (Hemiptera, 
Membracidae) is a structure derived from the 
pronotum (Stegmann, 1998; Fisher et al., 2019). 
Helmets are not only elongated structures, but are 
highly diverse among species. Although shape and 
size of helmets are prominent and diverse in adult 
stage, these are not seen in nymphal stages. Even in 
the last nymphal stage, only small helmet-bud can 
be recognized at dorsal side of the body (Stegmann, 
1998). Considering that size and shape of helmet-bud 
are similar among species, the development of highly 
complex and diverse shapes of treehoppers should 
occur inside of the helmet-bud of the last nymphal 
stage. Recently, we histologically investigated the 
development of adult helmet in the last nymphal instar 
of Antianthe expansa (Membracidae, Smillinae) using 
para�n sections and micro-CT scanning (Adachi et 
al., 2020). According to the observation, we found that 
the development of helmet was achieved through two 
transitions; 1) single layered bag-like structure turned 

into a double-layered plywood-like structure, and 2) 
small helmet-bud turned into the large adult helmet 
(Adachi et al., 2020). Also, we found that developing 
helmet was once formed as a “miniature” of adult 
helmet. We presume that formating a miniature of the 
adult helmet during the last nymphal stage is a common 
developmental step in other species with diverse helmet 
shape.
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