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ABSTRACT: A pseudohermaphrodite American
bison (Bison bison) behaved like an adult male
when interacting with adult females, but like
an adult female when interacting with adult
males. Its chromosomes were a normal 60, XX
and it had a uterus; but it had bilateral testes
rather than ovaries. Skull measurements were
intermediate between a bull and a cow. Gonad-
otrophin levels were typical of overiectomized
domestic cows or steers.

Key words: Pseudohermaphrodite; Ameri-
can bison, Bison bison; sexual behavior.

Hermaphroditism is an unusual condi-
tion in feral animals and has been studied
extensively in humans. One generally dif-
ferentiates “true” hermaphroditism with
ovotestes (or ovary and testis) and variable
external genitalia, and pseudohermaph-
roditism (Polani, 1981). The latter may be
male or female pseudohermaphroditism,
depending upon the nature of the gonadal
tissues. In male pseudohermaphrodites the
gonads are testes, while external and duc-
tal organization is in the female direction.
Conversely, in the case of female pseu-
dohermaphroditism, the gonads are ova-
ries with the external genitalia of male dif-
ferentiation.

The pseudohermaphrodite was part of
a free-ranging population of about 400
American bison (Bison bison) on Cata-
lina Island, California (USA; 33°22'N,
118°22'W) derived from two small intro-
ductions in 1924 and 1932. It had the head
and shoulders of a 4-yr-old bull when first
recognized in 1975, and looked the same
when it was killed in October 1984. Blood
was drawn from a jugular puncture for
blood typing and determination of hor-
mone levels before death; reproductive or-
gans were removed by blunt dissection,
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and sterile tissue samples of the skin were
taken for karyotyping. The head and five
cervical vertebrae were removed for com-
parison with representatives of extant and
extinct bison species.

When killed, the subject weighed 414.6
kg, the weight of either an exceptionally
heavy cow or a light 4-yr-old bull from
Catalina (D. Propst, pers. comm.). Using
the karyotyping method described by Be-
nirschke et al. (1984), the chromosomes
were a normal 60 XX, without abnormal-
ities. We used the methods of Stormont
(1954) for blood typing; there was no ev-
idence for bloodgroup chimerism.

All physiological and soft tissue anatom-
ical findings were consistent with a diag-
nosis of pseudohermaphroditism (Fig. 1).
The vagina joined the urethra and was
blind; the vagina was 11 cm long from that
point. The external vagina was 2 cm deep
with an 8 cm by 2 cm clitoris. The vagina
was 18.5 cm long and 18 c¢m in circum-
ference. It was enlarged and filled with
viscid brown mucus. The uterine body was
20 x 15 mm; the horns were 150 x 25
mm and were empty. There were bilateral
testes located where the ovaries would nor-
mally be; epididymides (25 x 10 mm and
20 x 8 mm) (Fig. 2) were present and
were dark ocher yellow and firm. A cyst
was present in one testis and one epidid-
ymis had a cyst containing white fluid with
crystals. The anus and bladder were nor-
mal. The tubular structure crossing the
bladder consisted of umbilical arteries with
calcific content.

Upon microscopic examination, of he-
matoxylin and eosin stained tissue sections,
the cervix, uterus, and vagina were normal
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FIGURE 1.

Macroscopic view of entire genital tract. At right the clitoris is indicated by a large arrow. To

its left is the urethra, then vagina. The cervix is indicated by “C,” to the left of which is the uterus and at

extreme left are the testes.

and inactive. Mammary tissue was well-
developed with some inspissated secretion.
The testes contained no ovarian tissue. The
tubular apparatus was completely atro-
phied, had no lumina, and was hyalinized.
No definite germ cells could be seen. There
was a typical testicular capsule. The in-
terstitial cells were uniformly hyperplastic
and hypertrophied; many had lipofuscin
pigmentation. Several small adenomas of
interstitial cells and one tubular adenoma
of Sertoli cells were present. The tubular
apparatus of the epididymides was nor-
mal, often dilated, and contained inspis-
sated secretion.

Gonadotrophin levels were measured
using reagents used to quantify gonado-
trophins in cattle. Luteotrophic hormone
(LH) level was determined following the
methods of Niswender et al. (1969); and
follicle stimulating hormone (FSH) was

determined using the methods of L’Her-
mite et al. (1972). The gonadotrophin lev-
els were: LH = 9.5 ng/ml, and FSH =
97.08 ng/ml; these values are typical of
mean concentrations observed in ovariec-
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FIGURE 2.

Uterine horns ("'U”) and sectioned and
heavily pigmented testes ("T") of this pseudoher-
maphrodite bison. Note the more significant atrophy
of the right testis.
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tomized domestic cows or in steers (Wal-
ters and Schallenberger, 1984).

Abnormal sexual differentiation has not
been recorded in bison, but it is a common
condition in cattle where the freemartin
condition of female twins commonly oc-
curs. It is the result of masculinization and
sterilization by the male co-twin’s endo-
crine secretions that are transmitted
through placental anastomoses (Lillie,
1917). The freemartin remains a life-long
blood chimera, with circulating 60,XY
lymphocytes and mixed blood groups
(Basrur et al., 1970). A freemartin gener-
ally has no uterus, and its gonads are at-
rophied but not usually testis-like in their
organization. This case does not meet the
criteria for freemartinism but appears to
be a case of typical male pseudohermaph-
roditism, with testes and a completely fe-
male external and internal ductal organi-
zation.

The bison was placed in the S3 (full ma-
turity) age class of Skinner and Kaisen
(1947) based on tooth wear patterns, which
corresponds with the age of >13 yr esti-
mated for this animal in the field. Data
from the skull of this bison were compared
with samples of skulls from normal B. bi-
son bison. The number of samples per
measure ranged from 22 to 142 for males
and 2 to 38 for females. Skulls are sexually
dimorphic in most of the conspicuous cra-
nial characters that are easily observed and
measured. All measurements reported here
were based on McDonald (1981).

Most characters from the bison were
within the range of small male or large
female skulls. The linear dimensions of the
dorsal surface of the skull were usually
smaller than ranges observed in males and
were in the middle and upper end of rang-
es observed in females. Most dimensions
of the occipital region were within ranges
observed for both males and females, but
collectively were nearer the size of large
females than small males. All dimensions
of horn cores, however, were within ranges
observed for males and larger than ranges
observed for females. The horn cores on

the specimen were absolutely larger than
any horn cores observed in female bison
and were relatively larger than other char-
acters in the specimen.

Qualitatively, the skull had the general
appearance of a young adult male bison.
The typical male-like configuration, as ac-
centuated by the large horn cores, the
prominent and relatively heavily-rimmed
orbits, and the well-developed facial tu-
bers, was enhanced by accumulation of
secondary bone that formed thickened and
roughened surfaces over the lateral parts
of the frontal bones and around the orbits.
The pattern of fusion along the frontal su-
tures was similar to skulls of both young
(subadult to early adult) males and fully
adult female bison. The horn cores, how-
ever, were distinctly mature in configu-
ration and development and were distinct-
ly male-like in morphology. Horn cores
normally show greater sexual dimorphism
than any other character of the skull.

The skull measurements did not fit well
with patterns documented for adult indi-
viduals from free-ranging populations of
either sex. The reasons for the differences
in measurements are probably complex,
but the intersex status of the bison could
have influenced development of the skull.

The bison was observed regularly dur-
ing 1975 through 1979. It was found in
mixed cow and subadult bull groups which
were present all year. By 1981 the bison
had become essentially solitary in all sea-
sons except during part of the rut; this is
a behavior characteristic of mature =6-yr-
old bulls (Lott, 1974, 1979).

During the 1975 to 1979 breeding sea-
son the bison alternated between typically
male and typically female behavior (Lott,
1974, 1979), depending on its immediate
social context. Sometimes it would ap-
proach cows and behave like a typical ma-
ture male by standing close in a tending
pattern and not eating. The cows behaved
as though they were being tended by a
bull. They brushed the bison back with
their horns if it came extremely close but
otherwise were tolerant of exceptional
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proximity. It was never observed to mount
a cow.

When approached by a mature bull, the
bison behaved like a mature cow and tol-
erated very close proximity and investi-
gation of its genitalia. Mature bulls were
attracted to and regularly tended the bi-
son. If the bull came extremely close, the
animal would brush him back with its
horns. Bulls would never have tolerated
this gesture from a young bull. Even when
the subject was no longer gregarious it re-
mained attractive to mature bulls which
tended and defended it.

The pseudohermaphroditic bison was
donated by the Santa Catalina Island Con-
servancy. The Conservancy’s president, D.
Propst, and his staff also contributed valu-
able information about the subject and lo-
gistical support in handling it. The study
was supported by federal funds adminis-
tered through the Agricultural Research
Station as Hatch projects 3222 and 3815.
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