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In the bat Cynopterus sphinx, the random probability of mating success was
calculated to be 4%. A combination of several adaptations dramatically increases their
mating success to nearly 100%. First, the male and female hang upside down in a
front-to-back mount. From behind, the male positions his penis dorsoventral toward
the female’s genitalia. The male maintains a tight hold on the female by biting the
scruff on her neck and by holding her wings with his thumbs, allowing the pair to
move forwards and backwards uninterruptedly and rhythmically. The male inserts the
glans of his penis while the female bends upward, guiding his shaft to her vaginal
opening.

The C. sphinx male’s penis in the mating photograph
measured 1.20 cm in length. Using the length of the male’s
penis as the radius of the half circle, the total area of the
sample space was determined to be 2.26 cm2 by using the
formula A = 1/2 r2, where A is the area, r is the radius.
For simplicity, I used = 3.14.

The Cynopterus sphinx are perhaps most famous for their remarkable sexual behavior.
They are the only non-primate species to engage in fellatio (Tan, Jones, Zhu, Ye,
Hong, Zhou, Zhang, & Zhang, 2009). Copulation transpires while hanging upsidedown. The male approaches the female from behind and positions his penis
dorsoventral toward the female’s genitalia. The male usually maintains a tight hold on
the female by biting the scruff on her neck and by holding her wings with his thumbs,
allowing the pair to move forwards and backwards uninterruptedly and rhythmically.
The male will insert the glans of his penis while the female bends upward and licks the
shaft. Males spend significantly more time in copulation with the females who do
perform fellatio than with the females who do not. Furthermore, it has been observed
that females who tried to escape the male’s advances were less likely to engage in
fellatio.

The random geometric probability of mating success for the C. sphinx was .09 cm2/
2.26 cm2 = .04 or 4%. Thus, the male C. sphinx has a 4% chance of hitting the vaginal
target if the mating success by males was random.

The female’s vaginal opening in the mating photograph
measured .30 cm in length by .30 cm in width. The total
area of the feasible space was determined to be .09 cm2
by using the formula A = lw, where A is the area, l is the
length, and w is the width.





“Males never withdrew their
penis when it was licked by
the mating partner”
(Tan et al., 2009)

The random geometric probability of mating success in C. sphinx was determined with
three calculations:
 The total surface area of a female’s body that a male sees when he is preparing to
mount.
 The surface area of the vaginal opening.
 The random geometric probability of mating success was a simple division: total
surface area/vaginal surface area.



A photograph of a male/female pair of C. sphinx with visible genitalia and
engaging in the act of mating was selected.
Measurements of the male’s penis and the female’s vaginal opening were
made from the photograph.
A model of the male’s penis was added to the photograph and placed in the
appropriate location based on the size ratio determined from the mating
photograph.
The penis was attached and articulated with a mini brad in order to
demonstrate the area of our sample space.

Vaginal surface area
Total surface area

For the C. sphinx bat, the random geometric probability of hitting the vaginal target
was only 4%; however, mating success by males is, in fact, non-random, raising the
probability of hitting the vaginal target to 100%. The 96% difference in the random
versus non-random mating success can be ascribed to several biological characteristics
inherent in the C. sphinx:
 Dorsoventral mating style , which minimizes the target area.
 The inverted nature of their mating, which facilitates the aim of the male’s penis
downward, toward the vaginal opening.
 A flexible spine, which allows the female the ability to see the male’s penis.
 The possession of teeth and thumbs, which aids the male in stabilizing the
female during mating
With a collection of beneficial adaptations, the C. sphinx bat’s mating success is high.
Future comparative studies between the C. sphinx and other mammals with similar
mating adaptations (e.g., primates) may offer further insight into the anatomical and
behavioral features associated with optimal mating success.
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