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Abstract

The allometric relaticnships between body size and
several aspects of wing morphcology in the insect order
Hymenoptera were investigated using multivariate
morphometric technigues. The study focused primarily <
wing allometry in five monophyletic genera of bees

(Perdita, Halictus, Ceratina, Trigona and Apis), but the

patterns of size-related evolutionary change found within
each of these genera are also found to exist in numerous
other hymenopteran lineages. Aspects of wing morpholcocg:
which scaled allometrically include (1) wing venation
(relative stigma area and wing vein pattern) and (Z) wins
outline (aspect ratio and the location ¢f the centrocid < f
wing area). Both a strictly developmental and an
adaptational explanation for these repeated patterns of
size-related evolutionary change are considered. It is=s
most likely that the repeated allometric trends result
from adaptive change in wing morphology due to size-
related changes in the physical properties impinging on
the organism -- principally the quality and magnitude of
drag. The fact that similar wing morphologies among
distantly related species can result from similarity in

body size has important implications for the study ot



hymenopteran systematics, especially when numercus wing
characters are employed and alternative phylogenetic

hypotheses are evaluated on the basis of parsimony.
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Figure 16. Apidae: Meliponini

a. Trigona amalthea

b. T. duckei
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Figure 17. Apidae: Apini

a. Apis laboriogsa

b. A. florea
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Figure 18. Ceratina rupestris fore and hind wings

illustrating wing vein and cell terminoclogy used 1in

text.
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Figure 19. Diagrammatic fore and hind wings
illustrating variables used in multivariate

morphometric analysis.
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Figure 20. Diagrammatic fore and hind wings
illustrating vein pattern changes associated with
increase in size. Reversal of arrows would indicate

changes associated with decreasing size.
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Figure 21. Relationship between aspect ratio on body
weight. A - e show mean values for each species (open
circles indicate greater than one point). See Table 1

for actual wvalues.

a. Perdita (P. begq = P. bequaertiana)

b. Halictus
c. Ceratina
d. Trigona

e. Apis

f. Halictus ligatus intraspecific allometry
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Figure 22. Relationship between non-dimensional radius
of the centroid of wing area (r ) and wing length (R')
for taxa listed in Table 5. (Open circles 1indicate

more than one point.)
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Figure 23. Relationship between wing loading and body

weight. A - e show mean values for each species (open

circles indicate greater than one point). See Table 1

for actual values.

a.

Perdita (P.beq = P. begquaertiana)

Halictus

Ceratina

Trigona
Apis

Halictus ligatus intraspecific allometry
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Figure 24, Hypothetical relationships between
ontogenetic and interspecific allometry. See text for

explanation.
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