
Reporting specific types of anomalies in fishes is impor-
tant when defining whether these incidences can be related
to habitat degradation. Abnormalities in scale morphology
have rarely been reported: Taki (1938) described them in the
wavyband sole, Zebrias japonica; Gunter (1941, 1945,
1948) found them in red drum, Sciaenops ocellatus, and
other fish species; and Mookerjee (1948) recorded them in
coitor croaker “Sciaena coitor” (= Johnius coitor). Recently,
Corrales et al. (2000) reported on scale disorientation. The
case of abnormal, Siamese scales (see below for the descrip-
tion of the condition) in Nile tilapia, Oreochromis niloticus
(L.), dealt with here, is only the second record of multiple
foci (the first was provided by Mookerjee 1948). 

Thirty specimens of O. niloticus (300–320 mm standard
length) were obtained in August 1994 from Dongola (north
of Khartoum City, Sudan). Ten of them had deformed
(“Siamese-like”) scales on the caudal peduncle area. All the
Siamese scales were originals and not replacement scales;
this conclusion was based not only on the size of the scales,
but also on the size of the foci relative to the normal scales
in the same body region of the same fish. Adjacent scales
and those from other regions of the body were also careful-
ly examined for comparison; all appeared to be normal.

The abnormal scales (Fig. 1A) were fused pairs, with
two well-developed foci instead of one. The appearance of
those scales was completely different from that of a nor-
mal scale (Fig. 1B). Both foci lie in the central zone of the
scale, with the left focus situated a short distance below
the right, larger, focus. The focus of the left (ventral) scale
is circular, while that of the right (dorsal) scale is elongat-
ed. Both foci are bounded by a complete concentric cir-
culi. The circuli around the focus of the dorsal scale are
also longitudinal in shape. The circuli anterior to the focus

of the left scale are irregular and encircle two small areas.
The abnormal scales showed 13–15 complete radii, 4–6
incomplete radii on the left scale, and 13–16 complete and
6–8 incomplete radii on the right scale. Some of the radii
from both left and right scales were not straight. All the
abnormal scales had the anterior part of the posterior field
of the right scale fused to the dorsal part of the posterior
field of the left scale. The lines of granulation in the pos-
terior field of the left scale abnormally encircle the focus.
The posterior end of the left scale was elongated rather
than rounded, with a deformed lower edge. The left scale
had a more inclined anterior edge.

The single abnormal bifocal scale reported from Johnius
coitor by Mookerjee (1948) differed in shape from those
described here: they were elongateoval with an entire mar-
gin. With respect to the scales described in this note, it might
be imagined that—late in the development and owing to
some developmental irregularity probably caused by arrest-
ed growth—the two scales were fused to form a common
layer. The hyalodentine of each scale was already calcified
prior to fusion, and retained its own foci in spite of fusion of
the layers. Thereafter and despite the fusion, development of
the ornamentations of the two scales proceeded in a normal
way, although the left scale was abnormal.

Four main categories of agents are considered to be
responsible for scale abnormality in fishes: genetic disor-
ders, diseases, physical, and chemical environmental vari-
ables (Corrales et al. 2000). Apart from the work of
Mahgoub and Dirar (1986) and Musa et al. (1999) on micro-
bial contamination, there has been few publications on water
quality in northern Sudan. Bacterial infections and infec-
tions by protozoan and non-protozoan parasites were report-
ed for O. niloticus in Egypt (El-Khatib 1998, Abo El-Alla
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Abstract. Scale deformity in Nile tilapia, Oreochromis niloticus, (Actinopterygii: Cichlidae) is reported for the
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and Bastawrows 1999, Bastawrows and Mohammed 1999,
Hagras et al. 2000, El-Mansy and Abdel-Gaffar 2003).
There have been several studies on the Nile tilapia in the
southern part of Egypt, a few hundred kilometres from the
source of specimens for the present study (Awadallah et al.
1996, Dekov et al. 1997, Adham et al. 2001).

Lack of information on the Nile tilapia in Sudan pre-
vents suggesting a definitive cause of the abnormality
described in this work. Further study is clearly needed; it
should focus on the question (1) whether the removal of
abnormal scales will lead to replacement by normal or
abnormal scales, and (2) whether such abnormalities can
be experimentally induced or observed in aquaculture,
since the species is frequently cultured. Research along
those lines, including also the frequency of occurrence of
abnormal scales, should provide insights into the cause-
effect relationships by revealing potential correlations
with environmental variables or genetic traits.
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