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ABSTRACT: In July 2013, a stranded harbor
seal (Phoca vitulina) died giving birth to
conjoined fetuses. The twins were joined at
the abdomen and thoracolumbar spine with
the vertebral axis at 180°. The cause of this
unique anomaly—a first for this species—was
not identified.

Twinning in marine mammals is rare and
disadvantageous. In small cetaceans, multi-
ple gestation events likely occur in less than
0.5% of pregnancies (Gonzales et al. 1999).
Twinning in pinnipeds is less common,
with genetic evidence suggesting that it
accounts for only 0.06-0.38% of births in
wild phocids (Gelatt et al. 2001; McMahon
and Hindell 2003; Hoffman and Forcada
2009; Schultz et al. 2011). Conjoined twins,
a congenital anomaly resulting from com-
plications during monozygotic twinning,
are rarer in marine mammals, with reports
in five species of cetaceans (Aytemiz et al.
2014). In phocids, conjoined twins have
been documented in a northern elephant
seal (Mirounga angustirostris; Colegrove
et al. 2005) and a southern elephant seal
(Mirounga leonina; Spotte 1982).

Harbor seals (Phoca vitulina) are the
most abundant marine mammal in the Sa-
lish Sea. As nonmigratory, upper trophic-
level predators, they serve as indicators of
local ecosystem health and act as a signal
for emerging biotoxins or contaminants
(Ross et al. 2013). Like other pinnipeds,
twinning in harbor seals is rare (Spotte
1982). Diplopagus conjoined twins have
not previously been reported in harbor
seals; however, a harbor seal pup was

diagnosed with fetus in fetu, a rare type of
parasitic twin that is completely absorbed
by its sibling (Buckles et al. 2006).

On 11 July 2013, an adult female harbor
seal in fair postmortem condition stranded
on a private beach in Olga, Washington,
US (48°36’2.79”N, 122°49’45.92"W). A fe-
tal head and two fore flippers protruded
from the vulva. The adult was 136 cm
long and was 7 yr old as aged using cemen-
tum analysis (Matson Laboratory LLC,
Missoula, Montana, USA). The animal was
in good nutritional condition with a sternal
blubber measurement of 3.8 cm and an axil-
lary girth of 95 cm. Postmortem examina-
tion revealed that the dam died from
consequences of dystocia and was pregnant
with male near-term fetuses that were con-
joined at the abdomen and thoracolumbar
spine with the vertebral axis at 180°
(Fig. 1) in a manner similar to human ischio-
pagus twins except that the spine, not pelvis,
was conjoined. Fibrinous attachments con-
nected the uterus to the abdominal wall
along its entire linear axis and the conjoined
fetuses occupied the right uterine horn. The
more caudal head protruded from the vulva
and was slightly scavenged, whereas the
more cranial head was retained in utero.
There were eight flippers present (two fore
flippers caudal to both heads and two hind
flippers attached to either side of the shared
abdomen).

The fetuses were temporarily stored
frozen for necropsy at a later date. They
were in fair postmortem condition and
good nutritional condition with a substantial
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Ficure 1.
USA.

amount of sternal blubber (1.1 c¢m) and
a weight of 11 kg. The fetuses were incom-
pletely developed, as evidenced by the
presence of a partial lanugo coat and decid-
uous incisors. Both hearts had a patent
ductus arteriosus and a patent foramen
ovale. A single umbilicus and several organs
were torn from the body, making it difficult
to identify complete sets of all internal
organs. Nevertheless, both fetuses had
a complete diaphragm, heart, and lungs
that sank in formalin. Within the shared tho-
racic/abdominal area, there were two colons
containing meconium and lanugo coat, sug-
gesting that both fetuses had complete GI
tracts before umbilical tearing. There were
also two livers, two spleens, and four kid-
neys, but there was no visible bladder for
the fetus with the caudally presenting head.
Each fetus had a penis and two testicles.
Computed tomography revealed numer-
ous skeletal anomalies. The twins were
joined at the caudal aspect of the thoracic
spine and the lumbar spine where there
was fusion and distortion of the spinal canal
and vertebral bodies as well as signifi-
cant spinal angulations and malformation
(Fig. 2). The sacra and pelvic regions were
significantly deformed. There were two ab-
normally shaped pelvises, one on the left

Gross view of conjoined fetal twins in a harbor seal (Phoca vitulina) from San Juan County, Washington,

side of the body, the other on the right
side. The pelvis on the right had two recog-
nizable coxofemoral joints. The pelvis on
the left was more deformed and asymmet-
ric. Each head had a large open fontanel
resulting in a bony void at the dorsal aspect
of the skulls.

Postmortem decomposition and freeze
artifact hampered microscopic review of
the sectioned fetal tissues; aside from
a small amount of aspirated meconium
and a few squames in one of the two lungs,
there were no apparent lesions within the
examined slides. Aerobic culture yielded
variable light to heavy growth of Strepto-
coccus phocae from multiple tissues, and
PCR of pooled samples proved negative
for canine distemper virus (Barrett et al.
1985), Apicomplexa (Gibson et al. 2011),
and Brucella spp. (Cloeckaert et al. 2000).

Toxicologic screening of fetal liver, kid-
ney, and adipose tissue for heavy metals
by inductively coupled plasma atomic
emission spectroscopy and a variety of
organic contaminants was unremarkable
(California Animal Health and Food Safety
Laboratory, Davis, California, USA). Adi-
pose tissue was negative for polychlori-
nated biphenyls at or above a reporting
limit of 1 part per million (ppm). Kidney



Ficure 2. Dorsoplanar computed tomography image
of conjoined fetal twins in a harbor seal (Phoca vitulina)
from San Juan County, Washington, USA. The arrow
points to the fusion of the spines.

tissue was positive for nontoxic concentra-
tions of manganese (0.36 ppm), iron (130
ppm), zinc (32 ppm), and copper (2.7
ppm). Toxicant screening on liver tissue
by mass spectrometry, designed to detect
a large number of organic compounds be-
longing to diverse chemical classes (pesti-
cides, environmental contaminants, drugs,
and natural products), detected phenol, in-
dole, and hydrocinnamic acid. Polychlori-
nated diphenyl ethers were not detected.
Causes of congenital malformations are
difficult to determine, but can include
errors in cellular division, genetic defects,
environmental factors, or some combina-
tion. Multifactorial contaminants, chromo-
somal aberrations, infectious agents, and
other entities can cause fetal malformations
in domestic animals (Rousseaux and Ribble
1988). Environmental pollutants have been
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linked to the occurrence of conjoined twins
in wild species (Ludwig et al. 1996). Though
harbor seals are commonly used as indica-
tors for contaminant levels throughout the
region, our findings do not support that
this anomaly was due to any common con-
taminants. We hypothesize that this con-
genital anomaly was idiopathic and related
to disordered embryonic migration and fu-
sion. We believe that our case represents
the first diplopagus conjoined twins in a har-
bor seal.

We thank Patrick Charapata and the
volunteers of The Whale Museum’s San
Juan County Marine Mammal Stranding
Network for providing field response and
necropsy assistance. This work was funded
by the John H. Prescott Marine Mammal
Rescue and Assistance Grant, with in-kind
contributions from The Whale Museum
and the SeaDoc Society.
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