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Oreochromis mossambicus (Pisces, Cichlidae)
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Specimens from a clutch of Oreochromis mossambicus (Pisces, Cichlidae) exhibited a number of
abnormalities such as enlarged pericardia, thin tube-like hearts, large depressions in the yolksac, spinal
deformities and twinning. Descriptions of the differences in early ontogeny of two pairs of 'Siamese twins’
over a period of at least eight days are given. The developmental pattern of the twins is similar to that of
normal specimens but the developmental rate is slower in the twins. Possible explanations for these
occurrences of polyembryony are given.

Daar is gevind dat 'n broeisel van Oreochromis mossambicus embrio’s abnormaliteite getoon het, soos
byvoorbeeld vergrote hartsakke, dun pypvormige harte, groot holtes in die dooiersak, misvormings van die
ruggraat en tweelingvorming. Beskrywings van die verskille in die vroeé ontwikkeling van twee pare Siamese
tweelinge gedurende 'n periode van nie minder nie as agt dae word verskaf. Die ontwikkelingspatroon van die
tweelinge is gelyk aan die van 'n normale embrio maar die ontwikkelingstempo is stadiger in die tweslinge.
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The occurrence and development of ‘Siamese twins’ and other abnormalities in

Moontlike verklarings vir hierdie voorkoms van poli-embrionie word voorgestel.

* To whom correspondence should be addressed

Incidents of ‘twins’ in fishes have been reported in Salmo
salar (Bruno 1990), trout, sharks, Poecilia sp., Pseudocreni-
labrus multicolor (Reichenbach-Klinke 1972, Reichenbach-
Klinke & Elkan 1972) and batrachoidids (Stephens 1973), as
well as in Oreochromis mossambicus and a hybrid cross
between Oreochromis urolepsis hornorum X Oreochromis
niloticus (Hulata & Rothbard 1978). Other species of
cichlids exhibiting this phenomenon are O. niloticus,
Oreochromis aurea and the Taiwanese red tilapia (Huang,
Cheng, Chang, Chao & Liao 1987). In twinning, a common
yolksac is shared by the twins which may be relatively
normal otherwise. In many instances the twins are cojoined
by other body parts such as the head or the tail, or one
individual appears normal with a malformed sibling attached
on its flank or ventrum. The above authors briefly comment
on these abnormal occurrences. In this paper, the develop-
ment of two pairs of twins in the mouthbrooding cichlid O.
mossambicus was followed over a period of at least 8,5 days
and was compared to the development of normal siblings
from the same clutch. The development of one set of the
twins was followed beyond the embryonic and into the juve-
nile period. Brief mention is made of other abnormal
specimens.

Materials and methods

The embryos were incubated in a separation funnel within
an aquarium. Water temperatures ranged from 25 to 27°C.
In order to simulate churning in the buccal cavity of the
adult female, water flowed from the bottom to the top of the
funnel. The embryos were periodically removed from the
incubator and placed under a stereo microscope where draw-
ings were made and notes taken. When possible photomicro-
graphs were also taken. Afterwards the embryos were re-
turned to the incubator. The twins that reached the juvenile
period were kept in a normal aquarium. The figures do not
show all the anatomical structures described in the text

owing to the activity of the specimens during microscopic
examination. Because repeated observations were done over
time, the use of an anaesthetic to curtail movement was not
possible.

The exact time of fertilization was not known. When
these abnormalities were first noted the embryos were
between 2 d 4 h and 2 d 19 h old. To determine which end
of this 15 h discrepancy was most appropriate, the level of
development of the specimens from this study was com-
pared to that of the same species as described by Holden &
Bruton (1992). As the level of development of the embryos
under discussion was more advanced than the development
of known-aged individuals at 2 d 19 h, it was assumed that
this age was more realistic and probable. For ageing purpo-
ses in this study, this upper limit was used. Terminology
for anatomical structures is taken from Holden & Bruton
(1992).

Resuits

One set of twins was relatively normal in its characteristics
except that one of the individuals had a deformed tail which
curled anteriorly at the interface between the caudal
peduncle and the caudal fin. In the second pair of twins, one
individual was normal but the other was extremely mal-
formed. Throughout this paper, the terms ‘normal twins’and
‘deformed twins’ will be used to describe the first and the
second pair, respectively.

Developmental descriptions
Age2d19h6dI19h

Deformed twins and normal specimens: The one twin which
was normal in its development will be referred to here as B
and the malformed individual as A. The twins were situated
at opposite sides of the yolksac, as in the normal twins
(Figures 1 & 2). Twin A had a head, body and tail but most
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Figure 1 Lateral views of normal (a) and deformed (b & <) twins of O. mossambicus at age 3 d 16 h. Arrows indicate the direction of
blood flow (acv = anterior cardinal vein, avv = anterior vitelline vein, da = dorsal artery, gp = gill pouches, h = heart, me =

mesencephalon, pap = postanal respiratory plexus, pc = pericardial cavity, pfb = pectoral fin bud, prp = preanal respiratory plexus, pvv

posterior vitelline vein). Scales = 1,0 mm.

of the anatomical features were not distinguishable as
individual structures. The tail curved latero-anteriorly such
that its tip lay just posterior to the head. Some muscular
contractions were noted in the tail. There was no heartbeat
or circulation and no lenses were present in the eyes. The
level of development in Twin B was slightly more advanced
than in the normal twins. The yolksac pigmentation in Twin
B resembled that of the normal twins, but extended more
towards the central yolksac below Twin A. Major differen-
ces occurred in the vitelline plexus. In Twin B the vessels of
the vitelline plexus followed the same route as in the normal
twins, except that several large vessels coalesced to form
one sheet-like flow into the heart-tube. There were no
vitelline veins leading to Twin A (see Figures 1b & c). The
mean heartrate for Twin B at age 3 d was 163 beats/min
while the mean heartrate of the normal twins was 110 and

103 beats/min (Table 1).

After 24 h there were two vascular networks along the
lateral flanks of the yolksac but the blood flowed only to
Twin B. There was no eye pigmentation in Twin A, as
recorded for all the other twins (Figures 1b, ¢ & 2b).

By age 4 d 21 h pigmentation was present in the eyes but
not in the lenses of Twin A. Otoliths had formed but there
was still no heartbeat or distinguishable heart-tube. The
level of development of Twin B was slightly in advance of
the normal twins but less developed than that of the normal
specimens from the clutch. The most obvious differences
between Twin B and the normal twins was in the presence
of caudal fin rays with corresponding radial loops, and in
the gill pouches; these structures were evident in the normal
twins after an additional 24 h. In the normal specimens the
profundal caudal vein had formed and emptied into the
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which could have led to abnormal development and twin-
ning. Kanayev (in Moiseyeva 1989) produced Fundulus sp.
and trout twins by experimenting with low temperatures and
ultraviolet light at early embryonic stages. Svyatogor (1989)
presents a summary of various conditions and circumstances
which lead to polyembryony in fishes and Laale (1984)
provides a review and bibliography of this phenomenon.
Svyatogor (1989) concludes that the occurrence of polyem-
bryony in fishes is relatively rare but more common under
artificial conditions. He considers that this is a response of
the early embryonic stages to effects of non-specific trauma.

Exact information about the parental origin of this clutch
is not available but it is known that the parent stock came
from one of two locations in the Eastern Cape region and
had been held in captivity for less than one year. Inbreeding
in captivity as a possible cause for these abnormalities can
therefore be ruled out. Inbreeding in the wild populations of
the parent stock would be unlikely. Two more likely expla-
nations would be traumatization of the eggs when removed
from the female’s buccal cavity or deficient oxygen levels in
the incubator funnels.

To prevent a high incidence of abnormalities in cultured
fish, aquarists and aquaculturists should have some know-
ledge of the requirements of the early embryonic stages of
the species they are working with, particularly with regard
to oxygen and temperature. Handling of the very early
stages should be done cautiously or avoided to prevent any
injury or trauma which would increase the probability of
abnormalities occurring. The conditions of the breeding and
holding facilities should be kept at an optimum. By introdu-
cing new or wild individuals to the brood stock and increa-
sing the gene pool, the problems of inbreeding would be
minimized.

Although polyembryony occurs more frequently under
artificial conditions, it has been reported in wild populations
(Von Bonde & Marchand 1929; Stephens 1973; Behnke &
Kloppel 1975) but the fish rarely survive to adulthood
(Laale 1984). Two recorded exceptions were an unequal
twin Oncorhynchus mykiss (493 mm total length, 1,7 kg)
caught in Lake McConaughy, Nebraska (Behnke & Kloppel
1975) and a double-headed Salmo trutta (203 mm) over
seven years old (Laale 1984). The deformed twin in this
study was also a result of unequal twinning and lived to the
juvenile stage. Survival beyond the fry stage is rare but its
occurrence could be indicative of beneficial conditions for
survival of fish from the juvenile to the adult stage under
farm conditions (Bruno 1990). Death of the unequal twin in
this study was due to predation. Whether it could have
survived under natural conditions is questionable. Usually
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polyembryonic fish in the wild succumb to abnormalities,
injuries or predation (Laale 1984).
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