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A Case of Deformation in a Fish from Lake Manzala, Egypt
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Abstract: The present pattern of deformation was observed in a specimen of Oreochromis aureus caught from
Lake Manzala, Egypt. The assessment of abnormalities in the studied fish was carried out by their diagnosis
morphologically and also by using radiography. In the posterior region of the current fish, the deformation
particularly in the dorsal fin which partly appears as two separate sectors and a fusion like-shape of sloughing
tissues till the anal fin were observed. The probable reason of the present abnormality was a sudden accident
as a try of predation. The present deformed fish perhaps had its dorsal fin cut or dislodge by a predator and
other tissue damage of the attached portion when younger. Thereafter, to some cause the small fish become
free and well healed but with discernible distortion from the normal line of formation leaving these gross
abnormalities with a discernible split in the dorsal fin. Although deformation may affect fish health particularly
on the free movement toward food, this fish seems to be adapted and survived till the obvious current stage
of growth.
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INTRODUCTION Oreochromis niloticus, O. aureus, Tilapia zillii and

Lake Manzala is a brackish Lake, sometimes called a aureus contributed by about 90% of the total catch by the
lagoon,  located  in  northeastern  Egypt  on  the  Nile different gears in Lake Manzala [8].
Delta  between  Suez  Canal  and  Damietta  Nile branch Abnormalities have been described in natural
and   partly    separated    from   the   Mediterranean  Sea populations [9, 10] or induced experimentally in a
by  a  narrow  peninsula.  It  is  the  largest   of  the laboratory by stimuli such as temperature; salinity;
northern deltaic Lakes of Egypt and served as a dissolved oxygen; radiation; nutritional deficiency;
significant source of inexpensive fish for human physical and mechanical irritations [11]. In scientific
consumption,  but  pollution and drainage of the Lake literature and websites, information on various deformities
have reduced the Lake's productivity [1-3]. Lake Manzala and probabilities of its causes were reported by several
is an eutrophic Lake [4] and the increase of the nutrient authors such as [12-18]. Thirty-one gross abnormalities in
concentrations [5]  was  accompanied  by  the  discharge tilapia were described by Tave et al. [19]. Abnormalities
of huge amounts of drain water (7500 × 10 m ), this included: the eye such as reported by El-Mansy [20] in6 3

amount  is  about 7 times larger than the volume of the Tilapia zillii from Abo-Zaabal Lake and also similar
Lake and has led to the brackish water of  the  Lake deformity was noticed in tilapias from El-Qanater in
become less, consequently  the  fish  community  has February, 2015, fin, jaw, body shape, head, yolk sac,
been transformed from brackish (mixed species) to operculum and conjoined twins. Several workers have
freshwater  community  (tilapia) dominated species [6]. reported skeletal deformities for many species of fish that
The percentage of the total annual catch of tilapia species affect the cranium, vertebral column, ribs and fins [13]
was 90.2% [7]. Cichild species in this Lake was described lordosis (vertebral curvature) from one
represented by four common species namely, specimen of Atherinops affinis. The vertebral column is an

Sarotherodon galilaeus. Oreochromis niloticus and O.
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intricately pattern structure with repeating units hypervitaminosis A were likely ultimate consequence of
displaying anterior to posterior regionally specific form specific gene expression disruption at critical
[21]. development stages [47], chemicals such as heavy metals

Several factors have been implicated for the [48] and organochlorine [49], genetics [29, 30], traumatic
appearance of deformations in fish and can possibly be injury [50, 51], strong water currents in very early
caused  by  environmental  disturbances   or  toxicants developmental stages [52], parasites such as Myxobolus
[22, 23], parasites [24-26], nutritional deficiencies [27, 28], cerebralis [26, 53], Icthyophonus hoferi [54] and bacterial
genetic basis [29, 30] or culture techniques [31]. infections [55]. On the other hand [56] reported that a
Abnormalities of the vertebral column in fish are probable Coho fish looked healthy with a split tail like and had no
due to some mechanical injury during the early other obvious deformities was caught from Dall Island in
developmental phase of the fish, however, other organs summer and concluded that fish had its tail nipped when
exhibited normal growth pattern [32]. Normal skeletal younger by a predator, it looks healed over well and
development with the occurrence of skeletal malformation clearly it was able to survive for a while anyway till it ran
in Senegal sole reared in captivity was described by into a net.
Gavaia et al. [33]. A high number of malformations were The present deformed specimen of Oreochromis
detected in the caudal complex and the vertebral column. aureus was noticed between fish collected from El-Ginka
The causes were not identified, but the high incidence of region which considered from the most polluted area in
malformations may reflect culture problems due to rearing Lake Manzala. Therefore, the aim of this study is a try to
and/ or feeding conditions that affect the skeletal describe deformation found in the current abnormal fish
development. with discussion of possible reasons.

The high level of spinal malformations appearing in
hatchery fish of gilthead sea bream (Sparus aurata L.) is MATERIALS AND METHODS
an important problem often associated with growth
depression, leading to high mortality rates, how and when A deformed adult specimen of cichlid fish
spinal deformities appear, at the moment, unanswered Oreochromis aureus (Steindachner, 1864) was found
questions [34-36]. A caudal deformity syndrome with entangled in a traditional trammel net set while fishermen
varying degrees of reduction of the caudal fin was were fishing off of Lake Manzala at El-Ginka region in
observed in some fry of a laboratory population of August, 2006. Normal and deformed fish were measured
Oreochromis niloticus [30]. A bone resorption during for total  length,  weight,  age  and  radio-graphed  using
skeletal development in teleostean fish with regard to x-ray. This abnormal fish measured about 14.8 cm in total
growth in the tilapia O. niloticus was studied by Witten length, 60 gm in total weight and aged one year (I ) under
and Villwock [37]. The etiology of these syndromes was binocular microscope. A control fish specimen of also one
not well understood. Nutritional, environmental and year (I ) age measured about 20 cm and 150.3 gm in total
genetic causes have been cited. Alterations associated length and weight respectively.
with deficiencies in ascorbic acid, tryptophan,
phospholipid or vitamin D in the diet of parental, have RESULTS
been shown to result in different types of skeletal
deformities in descendants [22, 38 and 39]. Environmental In comparable with symmetry of dorsoventral region
factors such as density of eggs, mechanical or thermal of normal fish (Figs. 1, 2), the morphology and radiograph
shocks, pollutants in the water, radiation, salinity, oxygen demonstration of the current abnormal case to some
depletion and light intensity have also been reported to extent showed distinguish deformation of the dorsal fin
cause aberrations in development [40-42]. Skull and also fusion like-structure of tissues extends till the
deformation may be due deficiency of vitamin C or D and anal fin (Figs. 3, 4). Shape of this deformed fish seems
fish pathogens [43, 44]. deviate from normal line of formation at the posterior

Eissa et al. [18] described various patterns of skeletal region particularly in the dorsal fin that appears as an
deformities in some fishes and reported that most of the abnormal pattern of two branches  or  sectors  (Fig.  3).
reported deformities have been attributed to several The abnormal fish with a split or cut dorsal fin like could
causal factors such as deficiency of vitamin C [45] and be observed (Fig. 4). The present deformed case appeared
high levels of vitamin A [46]; the increased incidences of healthy but it was relatively smaller than control fish of
skeletal deformities in gilthead sea bream fed with approximately same age.

+

+
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Fig. 1: Photograph of lateral view of normal fish as a control specimen of tilapia from a fish farm in El-Qanater shows
symmetry of dorsoventral region and discernible  dorsal fin.

Fig. 2: Photograph of x-ray image of a control specimen of Oreochromis aureus. Note normal dorsal fin (arrowhead) and
vertebral column (arrow).

Fig. 3: Photograph of lateral view of the deformed fish O. aureus from Lake Manzala shows abnormal split of dorsal fin
which seems as two separated portions at the posterior region of the fish. Also, a fusion like-shape of sloughing
tissues till the anal fin could be noticed. 

Fig. 4: Photograph of x-ray radiograph of lateral view of the deformed specimen from Lake Manzala shows abnormal
dorsal fin. Note the dorsal fin appears partly as  two sectors (arrowheads). Also vertebral column at this region
(arrow) with control to be observed.

DISCUSSION adverse environmental factors such as chemical pollution

It is worthwhile to mention that, from Lake Manzala waste water treatment sites [59], heavy metals and
at that time of catching the present deformed fish was the hydrocarbon contaminants and organic pollutants such
only on this distinguishing shape of deformation. In other as the pesticide DDT, which has been implicated as cause
fish specimens several patterns of deformation of skeletal deformities in the other fish species [60, 61]. 
particularly vertebral column curvature were also noticed The high incidence of malformations may reflect
(unpublished photographs) mostly similar to other culture problems due to rearing and/ or feeding conditions
previous described cases. In addition, the present that affect skeletal development. Vertebral deformities may
deformed specimen somewhat similar to that reported by affect the biology of the fish indirectly through inhibiting
Eissa et al. [18] particularly presence of the so-called its free–swimming movements [33, 62]. As concluded from
fusion to suppose the impression that the probable cause the internet, difference in pollution and environmental
seems to an attempt of predation unless if there was other factors may be considered as main causes of congenital
reason. defects. Skeletal deformations of fish have been

Although the reason for the present deformation successfully correlated with sewage discharges and
could not be certainly determined, possible etiologies are industrial effluents. Different authors have implicated
discussed. The present deformed specimen of skeletal deformations as possible indicators in pollution
Oreochromis aureus was caught from El–Ginka region of monitoring programs [63]. Although it is difficult to
Lake Manzala [57] reported that, Lake Manzala has an confirm the etiology of deformities, it has been suggested
acute pollution problem; it is  a  highly  polluted  Lake that skeletal deformities in fish are good bio-indicators of
with high euotrophy and polytrophy. The most pollution [18, 64 and 65]. Also, Sun et al. [66] reported
euotrophic sites in Lake Manzala are Bahr El-Baqar drains that Oreochromis species could be used as bio-markers of
and El-Ginka regions. In wild Siamese-twins in catfish contamination. The prevalence of deformities such as split
Arius dussumieri from Gulf of Oman, the skeletal fins, lower lip extension and gill deformities were
anomalies in the twins originated from mutations and from significantly related to various water quality parameters,

of the habitat. Pollution sources include solid waste [58],
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including low dissolved oxygen, high ammonium, lead 2. Drower, M.S., 1995. Flinders Petrie: a life in
and zinc concentrations. The persistence of tilapia in
polluted waters and the development of a suite of
morphological deformities suggest that tilapia can be used
as sentinels of non-point source pollution in Rivers.
Deformed  fish  embryos   were  found in 2009 and a report
has found no definitive link between farm chemicals and
fish deformities [67]. McGrouther [68] reported that spinal
deformities are sometimes seen in fishes and major causes
are: hereditary factors, damage during embryonic
development, injuries, diseases including environmental
influences (pollution, nutritional deficiencies such as
some amino acids, a phosphorous deficient diet caused a
delay in bone mineralization [69], vitamins C & E and
parasites).

Seemingly  the  conclusion  that,  the present
deformed  fish  could  be  survived  till  catch.
Oreochromis niloticus can survive even when it is
deformed [70]. As mentioned online, abnormalities in fish
can decrease yields and profits by causing low body
weight gain and death. Furthermore deformed fish are
usually rejected by consumers. Herein, the possible
etiology may be due to a predator when the fish younger,
this impression seems similar to that reported by Acuna
[56] on a Coho fish with a split tail like unless the cause of
the observed abnormalities belongs to other such as
pollution due to high eutrophication of Lake Manzala
which exposed to high inputs of industrial and domestic
waste water as well as agriculture drainage water.
Anyhow deformation of fish can be considered as
indicator of an abnormal something may need decision.
Therefore, if deformities become problematic, a study
should be conducted to determine the cause and possible
solutions. Finally, if it was pollution is also the probable
cause of fish deformities, so it should find a general
diplomatic solution.
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