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4 Abstract

The spinifex hopping mouse, Notomys alexis, is a small Old Endemic native murid
rodent that inhabits the arid regions of Australia. Studies on captive-bred
individuals have indicated that these animals have very small testes and produce
spermatozoa of variable head morphology. While such phenomena in other
species of mammals have generally been associated with either testis pathology,
old age, inbreeding, and/or low levels of inter-male sperm competition due to a
monogamous mating system, the causes of these features in the hopping mice
investigated were not clear. The present study therefore investigated in more detail
the testis size and sperm variation in this species. The possible functional
implications of these features on extra-testicular sperm maturation, sperm motility

and fertility potential were also explored.

In the present study, the testis size of wild-caught animals was determined for
individuals obtained from populations that were reproductively active, as shown by
the presence of pregnant females, as well as from populations that were
reproductively inactive. It was found that males collected from nine different
localities in the natural environment, even at times when the populations were
reproductively active, invariably had small testes that comprised only about 0.1% of
their body weight. This is about an order of magnitude smaller than that of most

other murid rodent species of similar body mass.

The morphology of spermatozoa was also determined for wild-caught animals, as
well as for captive-bred individuals of different ages (3 months to >12 months). The
wild-caught hopping mice, as well as the captive-bred animals regardless of age,
invariably had highly pleiomorphic sperm populations in the cauda epididymidis,
with a similar range, and abundance, of the different morphologies occurring. A
detailed study of the sperm morphology showed that some of the variation in sperm
head shape was associated with differences in the nuclear shape as well as in the
extent of folding of the acrosome. In addition to the intra-individual variation in
sperm head morphology, the length of the sperm tail, including that of the
midpiece, was also found to vary both within, and between, individuals.
Furthermore, this variability in sperm midpiece and total tail length was found to be

far more extensive than that in a closely related species, the fawn hopping mouse,
1



which has consistent sperm head morphology. Further work was, however, unable
to show an association between the length of the sperm midpiece and differences

in sperm motility.

Finally the impact of having small testes, low efficiency of sperm production, and
small sperm stores, on the fertility potential of male hopping mice was investigated.
It was found that, in spite of the small testes, males could fertilise several females
within a period of a few days. This is presumably at least in part, due to rapid
replenishment of sperm reserves as a result of the short epididymal sperm transit

time that occurs in this species.

While the full significance of the unusual male reproductive anatomy of the spinifex
hopping mouse still remains to be elucidated it is suggested that, in spite of group-
living in captivity, a monogamous mating system may occur in the wild and this
may in part be the reason for the evolution of the very small testis size and sperm
pleiomorphism that occurs in these animals. The small testes and sperm
pleiomorphism may also be part of a suite of adaptations to life in the highly

unpredictable, arid environment in which these animals occur.
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