
Horns, Pronghorns, and Antlers. Evolution, 
Morphology, Physiology, and Social Significance. 
GEORGE A. BUBENIK and ANTHONY B. BUBE- 
NIK, Eds. Springer-Verlag, New York, 1990. xii, 
562 pp., illus. $89. 

Horns, Pronghorns, and Antlers is, the edi- 
tors note, a "rather unique" project, bring- 
ing together scientists in fields ranging from 
taxonomy to neuroendocrinology to deal 
with the subject of "cranial appendages." 
The volume opens with a set of six papers 
under the heading Evolution and Morphol- 
ogy. Anthony Bubenik leads off with a 
110-page overview chapter in which he dis- 
tinguishes between "horns" that are a prod- 
uct of skin and those that are protuberances 
of bone, reviews terminology for and taxon- 
omy based on such structures, and discusses 
evolutionary and ontogenetic explanations 
for them. There follow another com~arative 
and evolutionary discussion by C. M. Janis, 
focusing on the relation of reproduction and 
digestion in their evolution, and phyloge- 
netic and morphological accounts of the 
Muntiacidae (muntjac and tufted deer) by 
C. P. Groves and P. Grubb, the Cervidae of 
Southeast Asia by Grubb, and the Bovidae 
of Africa by A. W. Gentry, along with a 
chapter by C. S. Churcher on the distinctive 
"cr&d drnamentsyy known as ossicones in 
the GirafFoidea. The remainder of the 
book-Physiology, Genetics, and Behav- 
ior-is given over to more specialized pa- 
pers. After an account (by B. E. OYGara) of 
the pronghorn deer that appears to be more 
appropriate to the earlier section of the 
book, a dozen papers take up such topics as 
the neuroendocrine regulation of the antler 
cycle, the development of antlers as an ex- 
ample of metamorphosis, experimental in- 
duction of antler growth and regeneration, 
the relation between reproductive and antler 
cycles, nutritional requirements for antler 
growth, the relation bf social dominance, 
hormonal changes, and antler development, 
and genetic variability in antler develop- 
ment. The volume ends with a combined 
reference list and indexes of fossil and extant 
pecora and "general terms."-K.L. 
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