
Suspected True Hermaphroditism in a Free-Ranging
Gray Wolf (Canis lupus) in Interior Alaska, USA

Authors: Borg, Bridget L., Klauder, Kaija J., and Beckmen, Kimberlee
B.

Source: Journal of Wildlife Diseases, 60(2) : 546-549

Published By: Wildlife Disease Association
URL: https://doi.org/10.7589/JWD-D-23-00038

BioOne Complete (complete.BioOne.org) is a full-text database of 200 subscribed and open-access titles
in the biological, ecological, and environmental sciences published by nonprofit societies, associations,
museums, institutions, and presses.

Your use of this PDF, the BioOne Complete website, and all posted and associated content indicates your
acceptance of BioOne’s Terms of Use, available at www.bioone.org/terms-of-use.

Usage of BioOne Complete content is strictly limited to personal, educational, and non - commercial use.
Commercial inquiries or rights and permissions requests should be directed to the individual publisher as
copyright holder.

BioOne sees sustainable scholarly publishing as an inherently collaborative enterprise connecting authors, nonprofit
publishers, academic institutions, research libraries, and research funders in the common goal of maximizing access to
critical research.

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 13 May 2024
Terms of Use: https://bioone.org/terms-of-use



Suspected True Hermaphroditism in a Free-ranging Gray Wolf

(Canis lupus ) in Interior Alaska, USA
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Box 9, Denali Park, Alaska 99755, USA; 2Alaska Department of Fish and Game, Division of Wildlife Conservation, 1300
College Road, Fairbanks, Alaska 99701, USA; 3Corresponding author (email: bridget_borg@nps.gov)

ABSTRACT: Hermaphroditism or intersexuality
occurs endogenously in most mammal species. We
document the behavior and physical and anatomic
appearance of a suspected true hermaphroditic
free-ranging wild gray wolf (Canis lupus) in Denali
National Park and Preserve, Alaska, USA.

Hermaphroditism or intersexuality occurs
when internal or external genitalia do not match
the gonads and sex chromosome compliment.
True hermaphrodites have both ovarian and
testicular tissue; male pseudohermaphrodites
have testes and female external genitalia; and
female pseudohermaphrodites have ovaries and
male external genitalia (Mickelsen and Memon
1995; Kustritz 2003).

True hermaphroditism has been documented
in humans (Krob et al. 1994), domestic animals
(Lee et al. 2013; Costa et al. 2017), and occa-
sionally in wild animals (De Guise et al. 1994;
Pajares et al. 2009). There is one documented
case in a cloned gray wolf (Canis lupus; Kang
et al. 2012). We describe a free-ranging wild
gray wolf with characteristics of true hermaph-
roditism in Denali National Park and Preserve,
Alaska, US.

Gray wolves have been monitored and
researched in Denali since the 1930s, with long-
term, continuous monitoring since 1986 (Murie
1944; Mech et al. 1998; Meier et al. 2009).
Denali National Park biologists maintain radio
collars (Telonics, Inc., Mesa, Arizona, USA) on
one or more wolves in each pack in the Denali
study area by conducting annual or biannual
capture operations. On 4 March 2013, a wolf
from the McKinley Slough pack, Denali, was
anesthetized by aerial darting and radio-collared
following protocols in Meier et al. (2009) under
NPS IACUC (National Park Service IACUC :
https://www.nps.gov/orgs/1103/iacuc.htm) approval
(AKR_YUCH and DENA_Burch_Wolves_2013)

and given the identifier wolf 1306. Wolf 1306
was considered in excellent body condition,
weighing 52.6 kg (within approximately the
top 15% of weights of wolves captured in
Denali from 1986 to 2022). Based on tooth wear
(Gipson et al. 2000), we estimated wolf 1306’s
date of birth to be May 2009 (i.e., approximately
3 yr and 10 mo old when collared). Based on
physical size and behavior leading the other
pack members, we suspected wolf 1306 was the
breeding male of the McKinley Slough pack.
Wolf 1306 appeared masculine in body size and
physical characteristics (Mech 2006, Supple-
mentary Material Table 1), but without a scro-
tum or external testes. The prepuce did not
cover the apparent penis, which was small
and mishappen (Fig. 1A). Wolf 1306 was assigned
a male gender for our records at the time.
The McKinley Slough pack consisted of

five wolves in spring 2013 and four wolves in
fall 2013. In spring 2014, wolf 1306 (identity
confirmed by GPS collar locations and collar
visible in photos) was documented by a motion-
activated trail camera (Reconyx PC900 HyperFire
Professional IR) mounting another wolf multiple
times but not achieving a copulatory tie (Fig. 2).
By late March 2014, the McKinley Slough pack
consisted only of wolf 1306 and newly collared
female wolf 1402, presumed to be the wolf
observed in the photos earlier that spring.
The pair remained together for almost 3 yr but
without producing any pups or showing denning
behavior. In January 2017, wolf 1402 joined the
neighboring Grant Creek pack; wolf 1306 was
alone from January to February 2017. On 5 Feb-
ruary 2017, wolf 1306 was seen via aerial tracking
feeding on old kill. Two members of the resident
Riley Creek West pack were initially resting 400
yards away on a ridge, then chased wolf 1306 off
the kill, returned, and fed. Based on GPS collar
data, wolf 1306 died on 16 February 2017, at an
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estimated age of 7 yr 9 mo. The carcass was fro-
zen in situ and recovered 24 March 2017.
Wolf 1306 was brought to the Alaska Depart-

ment of Fish and Game Division of Wildlife
Conservation, Fairbanks, Alaska, US, on 30March
2017 for necropsy. Tissue samples were fixed
in 10% neutral buffered formalin, sectioned to
6 lm, and stained with H&E.
Cause of death was determined to be starva-

tion and peritonitis secondary to a penetrating
wound to the jejunum, probably caused by other
wolves during an altercation; there was no
evidence of a penetrating foreign body or

human involvement. Grossly, the reproductive
organs suggested a true hermaphrodite or female
pseudohermaphrodite. What was originally iden-
tified at capture as a misshapen external os
penis appeared consistent with an os clitoris at
necropsy. It was 70 mm long and L shaped. The
tip of the organ was frostbitten, dark and desic-
cated, and the urethral opening could not be
located (Fig. 1B–D). The tip of the organ was
ventral to the abdominal midline, neither
directed cranially as typical of a penis nor com-
pletely in the caudoventral position of a normal
clitoris in the vulva. The sheath was vulva-like,

FIGURE 1. External and gross necropsy images of genitalia from gray wolf (Canis lupus) 1306. Wolf 1306 was
a free-ranging wild wolf and a suspected true hermaphrodite from Denali National Park and Preserve, Alaska,
USA. (A) External genitalia of wolf 1306 at time of capture, 4 March 2013. (B) External genitalia of wolf 1306 dur-
ing gross necropsy. (C) External genitalia of wolf 1306 with sheath or vulva opened. (D) Cut section of the external
genitalia grossly consistent with a corpus cavenosum 1306. (E) Uterus of wolf 1306 in situ. (F) Reproductive tract
with urinary bladder of wolf 1306, excised. (G) Body of uterus of wolf 1306. (H) Cervix and vagina mucosa of wolf
1306. (I) Left reproductive organ (suspected ovotestis) incised, with arrow indicating suspected ovarian tissue within
outer testicular tissue.
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incompletely extending over this organ. There
was no evidence of a scrotum. Internally, there
was a bicornate uterus with an enlarged uterine
body (Fig. 1E, F), lacking a true cervix, instead
widening into a vagina ending blindly past the
base of the urinary bladder and not appearing
to connect with the vulva (Fig. 1G, H). The ure-
thra extended into the external genitalia. A small
bulge corresponded to the typical location of a
prostate in the pelvic inlet.

The internal reproductive organs appeared to
be ovotestes. Both appeared bilobed, with the
left organ three times as large as the right organ.
On cut section, normal testes have a creamy,
light tan color with radiating septa forming
lobules, whereas an ovary is grayish in color, has
a dense texture medulla and a cortex with multi-
ple small follicles, corpora albicans and at times
corpora lutea. The suspected ovotestes of wolf
1306 had characteristics of a testis interspersed
with a distinct darker area having the appearance

of denser ovarian tissue (Fig. 1I). On microscopic
examination they were too autolyzed to confirm
cellular characteristics. Serum was not available
for hormone analysis.
Wolf 1306 had ambiguous male external mor-

phology (Supplemental Materials Table S1), the
presence of a Y chromosome on genotyping
(A. Cerreta, pers. comm.), and male breeding
behavior (Fig. 2), yet female internal reproduc-
tive organs. Despite not producing pups, wolves
1306 and 1402 maintained a territory together
for 3 yr (average pair tenure in Denali 1986–
2022 ¼ 1.9 yr, 95% confidence interval 1.7–2.3
yr). Additionally, this wolf was comparatively
long lived at.7 yr at time of death, versus mean
5.5 yr for collared wolves 1986–2022. The lack of
reproduction, with associated energetic demands
of raising young, may have contributed to this
individual’s relatively long life span, indicative of
the life history trade-off between the cost of
reproduction and survival (Williams 1966).

FIGURE 2. Suspected true hermaphroditic gray wolf (Canis lupus) 1306 mounting another wolf on 2 March
2014 in Denali National Park and Preserve, Alaska, USA.
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Although the ovotestes could not be con-
firmed histologically, we suspect this is a case
of endogenously occurring true hermaphro-
ditism. Some cases of pseudohermaphroditism
in free-living wildlife have been suspected to be
of exogenous origin (exposure of the dam to
teratogens, which include infectious or physical
agents; Cattet 1988); we have no evidence for
that in this case, nor evidence of any cluster of
hermaphroditism occurring in this area. We
suspect that some level of intersex development
occurs naturally in wild canid populations, as
in other mammals (Krob et al. 1994; Kustritz
2003). Wildlife researchers should be aware
that, although infrequent, endogenously occur-
ring free-ranging intersex mammals may occur.
Without concerted monitoring, cryptic anomalies
such as hermaphroditism may go undetected in
a population yet cause individual heterogeneity
in reproduction or survival, with potential
for unexpected population, management, or
conservation effects.

SUPPLEMENTARY MATERIAL

Supplementary material for this article is online
at http://dx.doi.org/10.7589/JWD-D-23-00038.
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