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INTRODUCTION

The reproductive anatomy of birds, l ike many other
facets of avian biology (Birkhead and MOller 1992), is
under the influence of selection pressures associated with
sperm competit ion (e.g. Mpller 1991; Birkhead et al. 1993:
Rising 1996; Briskie e/ al. 1997). Species subject to intense
sperm competition possess reproductive structures that can
produce and store large numbers of sperm (e.9. Briskie
1993; Mulder and Cockburn 1993; Castro et al. 1996). The
reproductive anatomy of a bird, therefore, can be indicative
of the intensity of sperm competition in that species.

The Capricorn Sllvereye Zosterops lateraLis chlorocephalus
is a socially monogamous passerine of the islands of the
southern Great Barrier Reef (Kikkawa 1997). Capricorn
Silvereyes breeci asynchronously at high density during a
protracted breeding season (Kikkawa 1987), which suggests
ample opportunity for sperm competit ion. However,
extensive field observations (Kikkawa 1987; Robertson
1997) and a genetic parentage analysis (Robertson 1997;
Robertson et al. 2O0l) have not found evidence for the
presence of sperm competit ion. Here I examine the
reproductive anatomy of the Capricorn Silvereye and
compare the structures with those of other species with
either high or low levels of sperm comperirion.

METHODS

The intemal reproductive anatomy of a pair of Capricom Silvereyes
from the Heron lsland population (see Kiktawa and Wilson 1983) was
examined following the m€thods of Briskie (1993) and Briskie and
Birkhead (1993). civen that most variarion in sperm lenglh, sperm
storage tubule (SST) Iength and SST number is accourred for by
between specics differences (e.9. Briskie and Monrgomerie 1992, t993),
general conclusions can be reasonably drawn fiom a small sample (see
Sheldon and Birkhead 1994). Furthermore. the well-establishcd
relatiooship bctween male sperm length and SST length (Briskie and
Monrgomcrie 1992; Briskie et aL 199'7) also provides us wirh a
benchmark against which to assess rhe reliabilily of our measurements
for lhe male and female Capricom Silvereye.

The pair was determined by colour bandirg (Kikkawa 1997) and
behavioural observations, add \ryas collected by mist net o0 day +2 of
(he female's laying cycle (day 0 is the day the first egg is taid). Laying
date was predicted from nest building ard later confirmed by follicular
development in the ovaries of lhe female. The birds were kilted by
cervical dislocatior and dissected immediarely.

Spcrmatozoa and SSTS were examined wirh a Dhase conrrast
microscope. In the male. spermatozoan size was measured from
spermatozoa sampled from the seminal glomera. Toral spermatozoon
length, including both head and rail, was recorded for 20 haphazardly
chosen spermatozoa (Briskie and Montgomerie 1993). Damaged
spenrDtozoa (i.e. those with broken tails) were not measured. In the
female, lenglhs and widths of SSTS w€r€ calculated for 20 clearly

visible SSTS sampled haphazardly under 400x magnificalion (Briskie
and Montgomerie 1993) for each of the five mucosal folds. Only the
lengths of relatjvely straight SSTS were measured. Lumen diameter was
measurcd for lcn of the 20 SSTS on each mucosal fold. All values are
given as means r SE unless olherwise stated.

To investigate if the reproductive anatomy of the Capricorn Silvereye
was consistcnr with eiihcr high or low l€vels of sperm competition, the
values for the Capricorn Silvereye were compared.with published values
fbr similarly sizcd passcrines (data in Briskie et al. 1997). T\ese
passerines were grouped by rale of extra pair pat€mity (EPP) as having
either high sperm competition (average EPB 39.4 r:8.47o and average
mass, 12.6 r 2.8 g): Reed Bunting E rrz,'iua r.l,os i.la-t, Yellow Warbler
Dendroica petechia, Red-faced Warbler Canlellind rubrifrons, ot, lo\t
sperm competition (average EPB 6.'7 !2.3% ^nd average mass.
12.2!0.6$: Blu€ Tit Parrr caeruleus, Sedqe W,fbler Acrocephalus
s.hoenobaenur, Zebra Finch Taeniopygia guttatu.

RESULTS

The cloacal protuberance of male Capricorn Silvereyes
was a predominantly unfeathered, barrel-shaped structure
lacking any distinct features (cf. Birkhead et al. l99l;
Mulder and Cockburn l993), with the exception of a ring
of feathers ranging in length from 6.0 to 8.0 mm, around
the vent. A swell ing, which contained the convoluted
tubules of the seminal glomera, was located posteriorly on
either side at the base of the protuberance. Tubules could
not be seen through the skin in any male.

The testes of the sacrif iced male weighed 0.2439 grams
Gight  0 .1143 g ,  le f t  0 .1296 g)  o r  1 .74  per  cent  o f  the
male 's  body  we igh t  (14g) .  Th is  was s imi la r  to  the
predicted value of 0.2499 grams for a passerine of this
body mass (calculated following Mgller 1991). Capricom
Silvereye spermatozoa were also similar in structure to
other avian species (e.g. Quay 1985). When sperm length
was compared to the high (255.8 !29.4 mm) and low
(93.9 ! 12.4 mm) sperm competit ion groups, Capricorn
Silvereye sperm (60.1aO.7 1tnj,, n :20) was consistent
with low sperm competit ion.

The female's cloaca also was an unfeathered structure
that showed some swell ing, but no protuberance. SSTs
were present on and between the mucosal folds (3 mm
wide band) at the junction of the uterus and vagina. A
mean of 81.8 t 4.8 (range = 67 95) SSTs were counted
in the lamina propria of five mucosal folds. As 14 mucosal
folds were present in the utero-vaginal junction, it was
estimated that this female had a total of I 145 SSTs. SSTs
of the Capricorn Silvereye were similar in structure to other
bird species, except that no instances of branching were
noted (Birkhead et al. 1991, Briskie and Montgomerie
1993). Some apparently empty SSTS were noted, but the



B. C. Robetlson: Reproductive anatomy of thg Capricorn Silvereye Corel la 29(1)

proportion of SSTs containing spermatozoa was not
estimated. In all observed instances where spermatozoa
were present in SSTs, they were stored in a single layer
with the acrosomal regions forming a single clump facing
the distal end of the tubule.

Capricom Silvereye SSTs averaged 86.1 t 18.3 miqometer
(n = 100, range = 45.5-1273) in length and 449!7.5

micrometer (r = 100, ratge = 36.4-54.5) in width. The

internal diameter of SSTs averaged 15 9 t 2.9 micrometer
(n = 50, range = l l. l-20.0). Both number and length of

SSTS noted for the Capricorn Silvereye were conslstent
with a species showing low (no., 1270.7 t 280.4; length'

211.9 r 21.3 lrm) rather than high (no,542.3 ! 94.7'
length,535,2 a 173.4 pm) sperm competit ion

DISCUSSION

The anatomy of the male Capricom Silvereye suggests
that this species does not produce and store unusually large
numbers of sperm. This is in conffast to other sPecies that
display frequent copulation, extra-pair copulation and
intense sperm competit ion (Moller t99l; Briskie 1993).
Capricorn Silvereye males display a cloacal protuberance
for sperm storage (Robertson et al.2001), however its size
and the size of the testes are close to that expected for a
passerine of this mass (Moller l99I; Briskie 1993). The
cloacal protuberance of male Capricorn Silvereyes is
probably more associated with sperm matu ty (Wolfson
1954) than sperm competit ion (Birkhead et al. 1993)

The anatomy of the female Capricorn Silvereye was
similar to that of other birds. The presence of SSTS in the
junction of the uterus and vagina of the female suggests
that Capricorn Silvereyes can store sperm between
successive copulations. Field observations indicate that
copulations in the Capricorn Silvereye are infiequent and
limited to the time of ovulation. even between the members
of a pair Whilst sperm storage enhances the opportunity
fbr sperm competition (Birkhead and Moller 1992), female
Capricorn Silvereyes do not exploit this behavioural
strategy (Robertson et aL. 2001), hence it is possible that
the SSTs tbund in females currently function in ferti l i ty
insurance with the social mate rather than in sperm
competit ion involving different males.

ln passerines, sperm length depends on the morphology
of the SSTS, which in turn, is int' luenced by sperm
competit ion intensity (Briskie et al. 1997). Capricorn
Silvereye sperm and SSTs are rather short in comparison
to other passerines; both are characteristics of species with
low intensity of sperm comp€tition (Briskie and Montgomerie
1992; Briskie et al. 199'/). It is also worth noting that the
SSTs of the Capricom Silvereye are barely longer than a
single sperm, whereas most passerines possess SSTS that
are two to three times the length of a single sperm (Briskie
and Montgomerie 1992). A similar trend has been noted
in the Least Flycatcher Empidonax mirizrus and the Red-
eyed Vireo Vireo olivaceus (Briskie and Montgomerie
1992). Both species possess small testes (Briskie 1993)
and, hence, potentially low intensities of sperm competit ion
(Mgller . l99Il Briskie 1993).

In all comparisons with similarly sized passerines

grouped as having either high or low sperm competit ion.

the anatomy of the Capdcorn Silvereye consistently Placed
the species into the group that displayed low rates of EPP

This finding is consistent with predictions based on the

avian literature on sperm competition and the strictly

monogamous mating system of the Capricorn Silvereye.
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