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characteristics, such as the Lesser Rhea (Prer-
ocnemia pennata) or some tinamous species,
might show a similar female behavior. Further
studies are necessary to test this hypothesis
and to clarify the adaptive function of such
social behavior,
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Left-sided Directional Bias of Cloacal Contacts During House
Sparrow Copulations

Karen B. Nyland,'” Michael P. Lombardo,'* and Patrick A. Thorpe'

ABSTRACT.—Most female birds have only a left
ovary and associated oviduct. The entry to the oviduct
is on the left side of the urodeum of the cloaca. This

arrangement may favor males that mount females from
the left during copulation if it results in sperm being
placed closer to the opening of the oviduct. Therefore,
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we predicted a left-sided directional bias of cloacal
contacts during House Sparrow (Passer domesticus)
copulations. Cloacal contacts from the left outnum-
bered those from the right 74 to 25 (3:1) during 25
bouts of copulation at 11 House Sparrow nests. While
this pattern suggests that a left-sided bias in mounting
by males during copulation may be related to the
asymmetry of the female reproductive tract, it also
might be related to brain lateralization. Received 14
May 2003, accepted 15 August 2003,

In most species, female birds have only a
left ovary and associated oviduct. The entry
to the oviduct is on the left side of the uro-
deum of the cloaca (King 1981). Interestingly,
the erect phallus bends to the left (King 1981,
Lake 1981), matching the asymmetry of the
female reproductive tract in the approximately
3% of bird species that have an intromittent
organ (e.g., ratites and anseriformes; Lake
1981, Briskic and Montgomerie 1997).

The lack of an obvious intromittent phallus
would seem to make it more difficult for male
passcrines than for ratites or anseriforms to
deposit semen near the oviduct (Briskie and
Montgomerie 1997). However, the semen-
emitting papilla that extrudes from the uro-
deum of the male cloaca in some passerines
might act as a phallus (Wolfson 1954, 1960;
Birkhead et al. 1991; Mulder and Cockburn
1993; Birkhead and Hoi 1994; Lombardo
2001) facilitating the placement of semen near
the oviduct and thereby increasing the prob-
ability of successful fertilization (Biellier et al.
1961, Holleman and Biellier 1976). It also
may be more difficult for females to eject se-
men (Davies 1983) deposited directly into or
near the opening of the oviduct.

The anatomical asymmetry of female repro-
ductive tracts also could favor male behavior-
al adaptations during copulation. For example,
males that mount females from the left may
be favored if doing so results in ¢jaculates be-
ing placed closer to the oviduct (Petersen et
al. 2001). For example, Gerhardt (1933, in
King 1981) observed male Ostriches (Struthio
camelus) mounting females from the left and
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related this behavior to the asymmetry of the
female reproductive tract. Cloacal contacts
from the left outnumbered those from the right
by 3:1 during Tree Swallow (Tachvcineta bi-
color) copulations consistent with the ““direc-
tional bias in mounting™ hypothesis (Petersen
et al. 2001). We examined the generality of
the directional bias in mounting hypothesis to
birds without intromittent organs by determin-
ing the left-right pattern of cloacal contacts
during House Sparrow (Passer domesticus)
copulations.

METHODS

We observed House Sparrow copulations
between 06:30 and 09:00 EST each day from
30 April to 24 May 2002. The sparrows bred
in wooden nest boxes that were arranged in a
grid in an old field or mounted on utility poles
along roadways on the campus of Grand Val-
ley State Univ.,, Ottawa County, Michigan
(42° 57" N, 85° 53" W). We observed House
Sparrows from the inside of parked vehicles
and changed locations every 30-45 min to en-
sure that we observed as many active nests as
possible each day. During observations, one
held assistant transcribed the observations
made by others.

House Sparrow copulations occur frequent-
ly and 1n conspicuous locations, and are casy
lo detect because they often are preceded by
easily recognizable male and female precop-
ulatory displays (Lowther and Cink 1992).
Male House Sparrows atiemplted copulations
by trying to land on the backs of females in
order to make cloacal contact. Following Pe-
tersen et al. (2001), we (1) scored a copulation
attempt as successlul when we observed a
male land on a lemale’s back and both birds
twisted their tails so that their cloacae made
contact and (2) recorded whether each cloacal
contact was made from the right or left side
of the female’s body. It was easy to determine
the side from which males mounted females
because females bent their tails in the direc-
tion opposite that of the male mounting po-
sition. Females rejected copulation attempts
by either keeping their tails down, which pre-
vented males from make cloacal contact, or
by flying away.

We used SPSS ver. 10.0 for Windows
(SPSS., Inc. 2002) to examine the data for nor-
mality and used parametric and nonparametric
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statistical tests to analyse data where appro-
priate.

RESULTS

We observed 99 cloacal contacts occurring
during 25 bouts of copulation at 11 nest boxes
(mean = 2.27 * 1.35 SD bouts of copulation
per nest box: range 1-5). Cloacal contacts per
bout ranged from I-11 (mean = 3,96 * 3.31
SD, n = 25 bouts). No matter how the data
were partitioned, cloacal contacts from the left
outnumbered those from the right. During the
first bout of copulation we observed at each
nest box (1) initial cloacal contacts from the
left outnumbered those from the right seven
to two (78%: we did not record the direction
of the first cloacal contact at two boxes), (2)
the total number of cloacal contacts from the
left outnumbered those from the right 30 to 6
(83%; x* = 16.00, df = 1, P < 0.001), (3) the
proportion of contacts from the left (mean =
0.78 = 0.32 SD) was significantly greater than
that from the right (mean = 0.22 * 0.32 SD:
paired + = 294, df = 10, P = 0.015), (4) the
total number of contacts from the left outnum-
bered those from the right at nine boxes (82%:
sign test, P = 0.02), and (5) at six boxes
(55%) all cloacal contacts were from the left.
During 25 bouts of copulation, the total num-
ber of cloacal contacts from the left outnum-
bered those from the right 74 to 25 (74.7%).

DISCUSSION

House Sparrow copulations had the same
left-sided directional bias in mounting as ob-
served in Trce Swallows (Petersen et al.
2001), suggesting that this pattern might be
common in birds without intromittent organs.
Petersen et al. (2001) discussed several ways
that a left-sided directional bias of cloacal
contacts could reflect manifestations of male
and female reproductive strategies and thus be
adaptive. Similarly. some herpetologists
(Crews 1978, Tokarz 1988, Tokarz and Slow-
inski 1990, Shine et al. 2000) have argued that
some squamate reptiles alternately use each
side of their hemipenis during copulation as a
behavioral adaptation to sperm competition.

Contrary to the prediction of the directional
bias in mounting hypothesis, American Avo-
cets (Recurvirosta americana) and Black-
necked Stilts (/imantopus mexicanus), char-
adriiforms that lack intromittent organs, each

THE WILSON BULLETIN = Vol. 115, No. 4. December 2003

showed a right-sided directional bias in
mounting behavior (Sordahl 2001). A direc-
tional bias in mounting in birds nced not be
solely related to the asymmetry ol the female
reproductive tract and sperm competition; it
also could be related to brain lateralization
(Vallortigara et al. 1999). A varicty of studies
(e.g., Giintiirkiin and Kesch 1987, Giintiirkiin
et al. 2000) suggest that brain lateralization
directly affects avian behavior through the use
of the lateral field of the eye contralateral to
the brain hemisphere that controls that behav-
ior (Vallortigara et al. 1999). Studies of eye
laterality in passerines suggest a right eye
preference lor object-specific cues and a left
eye preference for spatial cues (Clayton and
Krebs 1994). Furthermore, the left eye ap-
pears to be more reactive to “emotionally
charged™ stumuli (Vallortigara 2000). Perhaps
the left-sided directional bias in mounting in
swallows and sparrows 1s related o a lelt eye
preference for (1) the spatial skills required
for the balance necessary for successful cop-
ulation and (2) reactions to the “exciting”
stimulus of a female soliciting copulation.
Brain lateralization may be the proximate
mechanism underlying the ulumate explana-
tion for the left-sided directional bias in
mounting observed in ‘Tree Swallows and
House Sparrows. Further study of this ques-
tion is required because laterality in eye use
may differ even in closcly related species:
Dark-eyed Juncos (Junco hyemalis) and
American Tree Sparrows (Spizella arborea)
favor their right and left eye, respectively,
when scanning for predators (Franklin and
Lima 2001).

Differentiating between these nonmutually
exclusive explanations will require careful ob-
servations ol the anatomical mechanics ol avi-
an copulation and determining (1) whether
male mounting direction in birds influences
the probability of fertilization; (2) if other bird
species show a directional bias during mount-
ing, and if so. whether the directional bias is
related to phylogeny: and (3) the role of brain
lateralization in bird behavior.
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