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FIGURE 23.1 Membracid treehoppers. (a) Cladonota biclavata from Panama; (b) Acutalis sp. from Ecuador; 
(c) Urnbonia crassicornis female and nymphs from Florida, U.S.A.; (d) Calloconopkora pinguis nymphs from 
Panama, feeding on a new, expanding leaf of Piper reticulaturn (attending female not shown). (Photos in 
(a) and (b) by C. P. Lin. With permission.) 

essentially solitary lives, associating with others only for purposes of mating. In this regard they 
resemble most species in related groups such as the cicadas and leafhoppers (but see Dietrich and 
McKamey, 1990). At the other end of the spectrum are species in which individuals spend their 
lives in social groups. Some social groups are composed of related individuals; for example, many 
species have some form of maternal care, which ranges from guarding eggs (Lin et al., 2004) to 
defending offspring from predators in response to specialised vibratory signals (Wood, 1984; 
Cocroft, 1999, 2002). Other social groups contain a mix of related and unrelated individuals that 
form aggregations during their nymphal development or throughout their lives (Wood, 1984). 
Immatures of some neotropical treehoppers even form aggregations consisting of individuals of 
several species (Wood, 1984). Each of these forms of social behaviour has consequences for the 
forms, of social signalling that may occur among prereproductive individuals, and for mating 
systems and mate-searching strategies in adults. 

Group living in membracids is often related to their mutualisms with Hymenoptera, especially 
ants. Ant mutualism is especially common among tropical species, and may have evolved in 
response to the threat of ant predation (Wood, 1993b). Although ant mutualism can occur in solitary 
species (Wood, 1984), it is more common in group-living species (Wood, 1993b). Indeed, there is a 
clear relationship between group size and the benefits of ant mutualism: ants reduce predation on 
the treehoppers they tend, and larger groups of treehoppers usually attract more ants and maintain 
more consistent ant attendance (McEvoy, 1979; but see Morales, 2000). Living in larger groups 
may also allow individuals to reduce their individual share of the costs of mutualism in the form of 
providing nutrients to attending ants (Axen and Pierce, 1998). Although ants are the most common 
mutualists, some stingless bees or vespid wasps also tend treehoppers (Wood, 1984). Treehoppers 
probably communicate with their mutualists, as do ant-attended lycaenid and riodinid caterpillars 
(devries, 1991; Travassos and Pierce, 2000), but this has not yet been documented. 
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