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Abstract
Morphological abnormalities decrease the quality of cultured fish by affecting their aesthetic appeal,
growth and survival. This study was designed to assess the different morphological abnormalities in
African catfish raised from hatcheries on farms in Ibadan, Nigeria. Pre-tested structured questionnaires
were administered to 58 consenting farmers/farms while samples of abnormal fish were collected and
subjected to photography and radiography. Majority (91.4%) of the farmers had ever experienced
morphological anomalies with the common ones identified being head, spinal and tail, representing
69.0%, 20.7% and 1.7%, respectively. Of the 58 farms visited, 40 (68.96%) had fish with deformities
ranging from skeletal, tumours, fin and skin erosion. Consequently, 62.0% of the farmers claimed to have
had difficulties selling deformed fishes, thus posing economic loss. Further research is required to
identify the factors causing such deformities to enable aquaculture develop in a sustainable and profitable
manner, especially among small and medium-scale fish farmers.
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1. Introduction
Aquaculture is concerned with the propagation and rearing of aquatic organism under
complete human control, involving the manipulation of at least one stage of an aquatic
organisms’ life before harvest in order to increase its production [1]. Aquaculture is usually
threatened by the ever present susceptibility of cultivated animals to disease, instability in
provision of water of suitable quality and rearing conditions different from the species- or
developmental stage-specific ones [1, 2]. Several factors have been implicated in the appearance
of deformations in fish, some have been linked to environmental disturbances and toxicants [3],
parasites [4], nutritional deficiencies [5], genetic leaning [6], or traumatic injury [7]. Deformities
have also been reported to be caused by non-inheritable congenital defects [8].
The quality of aquaculture-produced fish depends on organoleptic and morphological
characteristics that are directly related to the quality of the fry and its diet [9]. In aquaculture,
skeletal abnormalities portend serious economic problem, since they reduce the market value
of produced fish by affecting aesthetic and survival [10]. Since manual sorting is required to
discard deformed individuals, there is also a negative effect on growth and conversion rates as
well as susceptibility to disease [10, 11].
Previous studies suggest that malformations are induced in early stages during the embryonic
and larval periods of life, although the causes and mechanisms responsible are not well
understood [10]. Several factors have however been proposed to explain skeletal deformities in
hatchery reared fish larvae in because of the high frequencies of deformities, often associated
with reduced growth and viability [12, 13]. However, the most probable cause seem to be the
existence of unfavorable abiotic and rearing conditions [10, 14, 15] but nutritional deficiencies [16],
have also been implicated. Aquaculture is still in its infancy in Nigeria, it is therefore essential
to take stock of the progress made to ensure sustainable aquaculture development.
Additionally, for continued aquaculture promotion and profitability, reduction of abnormalities
in hatchery-reared fish is very important. This study was therefore aimed at identifying and
describing the abnormalities occurring in hatchery-reared African catfish (Clarias gariepinus),
the most commonly cultured species in Nigeria. Diagnostic imaging was used as a
complementary technique to further evaluate specimens.
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2. Materials and Methods
2.1 Questionnaire: Well-structured and pre-tested
questionnaires were administered by interviewer to 58
consenting breeder and grow out fish farmers where fish are
breed and stocked to table size to collect information on
occurrence, types, frequency and impact of abnormalities,
amongst others.
2.2 Sampling for photographic and radiographic
assessment: When available, specimens of abnormal fish were
collected for photographic and radiographic assessment and
documentation of the different types of abnormalities. Fish
were sampled during sorting and cropping periods in each of
the farm. Ponds were drained and all fish cropped, counted,
weighed and deformed fishes were separated. Photographs of
abnormal fishes were taken with a digital camera (Nikon
Coolpix® L30). Abnormalities adjudged to be skeletal were
separated for radiography using GE AMX4 plus Model
2275938-9 Portable X-Ray Machine. Fishes were placed in
lateral and/or dorso-ventral positions; the location, type and
severity of deformities including lordosis, scoliosis and
kyphosis were examined by observing the structure, size and
position the vertebral column.
2.3 Statistical Analysis
Questionnaire data was computed and presented as frequencies
and percentages.
3. Results
3.1 Questionnaire
Majority (91.4%) of the farmers had ever observed
morphological abnormalities on their farms (Table 1) and
69.0% reported head abnormalities, 20.7%, body, and 1.7%
tail, while 8.6% reported no abnormalities (Table 2). The
farmers reported that a larger proportion (36.2%) of
abnormalities were discovered in adult fish, 27.6% in postfingerlings, 17.2% in juveniles, 10.3% in Post-juveniles and
8.6% fingerlings (Table 3).
The findings on frequency of occurrence of abnormalities
showed that majority (41.4%) of the farmers claimed that
abnormalities was rarely observed, 32.8% claimed that it
occurred occasionally and 25.9% claimed that it occurred very
often (Table 4). Table 5 revealed that majority (93.1%) of the
farmers believed that morphological abnormalities retarded
growth in fish, 1.7% did not, while 5.2% didn’t know either
way. Table 6 reveals rate of survival of affected fish to market
size. Majority of the farmers (34.5%) said 75% of affected
fishes usually survive to market size, Majority (46.6%) of the
farmers sold off fish at 6 months, 22.4% at 5 months, 17.2% at
9 months and 5.2% at 4 months.

On which part of the fish’s
body is abnormality
usually found?

Response
Yes

Frequency
53

Percentage
91.4

No

5

8.6

Total

58

100.0

Response
Not
affected
Head
Body
Tail
Total

Frequency

Percentage

5

8.6

40
12
1
58

69.0
20.7
1.7
100.0

Table 3: showing stages at which abnormalities are observed

At what stage do you
notice the abnormalities?

Response
Fingerlings
Post
fingerlings
Juvenile
Post
juvenile
Adult
Total

Frequency
5

Percentage
8.6

16

27.6

10

17.2

6

10.3

21
58

36.2
100.0

Table 4: showing frequency of occurrence of abnormality in each
batch of fish reared
How often do you notice
abnormality in each
batch of fish reared on
your farm?

Response
Very Often
Occasionally

Frequency
15
19

Percentage
25.9
32.8

Rarely

24

41.4

Total

58

100.0

Table 5: showing effect of abnormality on growth fish

What effect does the
abnormality have on
growth of the fish?

Response
Retards
growth
Does not
retard
growth
I don’t know
Total

Frequency

Percentage

54

93.1

1

1.7

3
58

5.2
100.0

Table 6: showing rate of survival of affected fish to market size

Rate of Survival
of affected fish to
market size

Table 1: showing frequency and percentage of morphological
abnormalities on Fish
Have you ever noticed any
morphological
abnormalities on your
catfish?

Table 2: showing part of the body most implicated in morphological
abnormalities
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Response
100% of the fishes
affected survive to
market
75% of the fishes
affected survive to
market
50% of the fishes
affected survive to
market
25% of the fishes
affected survive to
market
0% of the fishes
affected survive to
market
Not affected
Total

Frequency

Percentage

6

10.3

20

34.5

15

25.9

6

10.3

6

10.3

5
58

8.6
100.0
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3.2 Gross abnormalities
Out of the 58 farms visited; 40 (68.96%) had fish with
different types of deformities. The deformities were externally
apparent and were identified as spinal deformity (Figures 13), head deformity (Figures 4-8), tumours and fin deformities
(Figures 10-11), and skin erosion (Figure 11).

Fig 3a: showing mild scoliosis and kyphosis in Clarias gariepinus

Fig 1a: showing Dorso-ventral lordotic curvatures in Clarias
gariepinus

Fig 1b: showing radiograph of the Clarias gariepinus with dorsoventral lordotic curvature with two flexures

Fig 3b: showing radiograph of the Clarias gariepinus with a
Scoliosis and kyphosis

Fig 4: showing Clarias gariepinus with a protuberance on the parietal
part of the head

Fig 5: showing Clarias gariepinus with a depression on the parietal
part of the head

Fig 2a: showing spinal deformity (scoliosis) in Clarias gariepinus

Fig 2b: showing radiograph of the Clarias gariepinus with scoliosis

Fig 6a: showing Clarias gariepinus with skeletal deformity and
calcification of the head
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Fig 6b: showing radiograph of the Clarias gariepinus with skeletal
deformity and calcification of the head
Fig 10: Clarias gariepinus with abnormal growth (myofibroma)

Fig 7: showing Clarias gariepinus with skeletal deformity leading to
depression of the bone between the eyes
Fig 11: Clarias gariepinus with darkening and ulceration of the skin

Fig 8: showing Clarias gariepinus with skeletal deformity of the head
and abnormal head to body ratio

Fig 9: showing Clarias gariepinus with fin and skin discoloration,
and growth on the ventral part of the operculum

4. Discussion and Conclusion
Skeletal abnormalities are very vital to product quality, animal
welfare and cost-efficient production of fish. In the wild,
malformed animals rarely survive because of the force of
natural selection but larvae with many morphological
anomalies survive in hatcheries [17]. The morphological
deformities in fish result from disruptions in the skeletal
developmental process. In this study, morphological
abnormalities were reported to retard growth in fish and
although affected fishes usually survive to market size, 25.9%
claim customers had very poor disposition to buying affected
fish. They have been similarly reported to cause lowered
growth, high mortalities, reduced market value, and are
consequently a significant loss for the farmer [17].
Various types of skeletal anomalies have been previously
described in different fish species [18]; these include scoliosis,
lordosis, spondylolisthesis, mandibular deformities, semiopened operculum, stump body, pug-head, double fins, fin
fusion and cross bits [19, 20, 21]. Head deformities were the most
common deformity observed in the present study (Figures 4-8)
which was in accordance with reported head deformities in
many species of freshwater and marine fish [5]. OlatunjiAkioye et al. [22] also reported similar abnormalities in adult
catfish sourced from private fish farms in Ibadan, but they
observed no spinal column involvement. The predominant
type of spinal deformities observed was scoliosis (Figures 1-3)
which varied in degree and the number of flexion of the
vertebral column. The first effect of spinal deformity is
buckling failure of the axial skeleton due to an increased
compressive load. The second effect is extra bone deposition
as an adaptive response of the vertebrae at the cellular level,
caused by an increased strain in these vertebrae.
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Radiography is faster and simpler to perform than standard
histological methods for examining skeletal anatomy and
provides considerable details without requiring the sacrifice of
the animal. This was affirmed in this study as evidenced by the
details of abnormalities obtained from the radiographs of
observed abnormalities (Figures 1b, 2b, 3b and 6b), which is
complementary to previous publication [22]. Yadegari et al, [23]
also reported various patterns of skeletal deformities including
lordosis, kyphosis, Scoliosis, fusion of vertebrae, mandibular
joint deformity, two mouth fish and parrot-like head in
cultured rainbow trouts in Iran.
Hatchery conditions associated with skeletal abnormalities
include inappropriate hydrodynamics in the tank (particularly
high speed currents), high or low temperature, light intensity
and salinity [17]. Diseases, particularly of bacterial origin, have
also been implicated in skeletal deformities in fish [24]. The
skeletal system of some fish is so sensitive to pollutants that
fish have been proposed as biological indicators of water
purity or pollution [10]. Several individual cases of spinal
deformities in catfish were attributed to vitamin C deficiencies
[25]
. The teratogenic effect of retinoic acid, a compound related
to vitamin A, is now well documented in vertebrates [26]. High
dietary retinoic acid levels resulted in higher incidence of bone
deformities, such as vertebral curvature, central fusion and
compression of vertebrate in Japanese flounder larvae [16].
According to Hiroaka and Okuda, [27], the red medaka (Oryzias
latipes) developed spinal abnormalities in proportion to the
concentrations of two heavy metals and two agricultural
chemicals to which young fish were exposed.
In the current study, further study is required to determine the
exact cause of the observed deformities; however, based on
previous studies in other fish species; sub-optimal culture
conditions, Inbreeding, nutritional deficiency, a genetic or
congenital mutations or a combination of the aforementioned
are likely to elicit the abnormalities.
5. Acknowledgement
The authors are grateful to the catfish farmers association,
Ibadan, Nigeria and the individual farmers who consented to
this study.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.
6. References
1. Adeyemo OK, Adeyemo O, Oyeyemi MO, Agbede SA.
Effect of semen extenders on the motility and viability of
stored African Catfish (Clarias gariepinus) spermatozoa.
Journal of Applied Sciences and Environmental
Management 2007; 11(1):13-16.
2. Boglione C, Pulcini D, Scardi M, Palamara E, Russo T et
al. Skeletal anomaly monitoring in rainbow trout
(Oncorhynchus mykiss, Walbaum 1792) reared under
different conditions. PLoS ONE 2014; 9(5):e96983.
doi:10.1371/journal.pone.0096983.
3. Grady AW, Fabacher DL, Frame G, Steadman BL.
Morphological deformities in brown bullheads
administered dietary B-naphthoflavone. Journal of
Aquatic Animal Health 1992; 4:7-16.
4. Treasurer J. Vertebral anomalies associated with
Myxoblus sp. in perch, Perca fluviatilis L., in a Scottish
loch. Bulletin of the European Association of Fish
Pathologists 1992; 12:61-63.
5. Quigley DTG. A lower jaw deformity in juvenile and
adult Atlantic salmon (Salmo salar L.) Bulletin of the
European Association of Fish Pathologists 1995;
15(6):206-209.

18.

19.

20.

21.

22.

~ 24 ~

Mair GC. Caudal deformity syndrome (CDS): an
autosomal recessive lethal mutation in the tilapia,
Oreochromis niloticus (L.). Journal of Fish Diseases
1992; 15:71-75.
Leary RF, Allendorf FW, Knudsen KL. Effects of rearing
density on meristics and developmental stability of
rainbow trout. Copeia 1991; 1:44-49.
Tave D, Handwerker TS. Semi-operculum: a nonheritable birth defect in Tilapia nilotica. Journal of the
World Aquaculture Society1994; 25:333-336.
Koumoundouros G, Divanach P, Kentouri M. The effect
of rearing conditions on development of saddleback
syndrome and caudal fin deformities in Dentex dentex
(L.). Aquaculture 2001; (3–4):285-304.
Koumoundouros G, Gagliardi F, Divanach P, Boglione C,
Cataudella S, Kentouri M. Normal and abnormal
osteologic development of caudal fin in Sparus aurata L.
fry Aquaculture 1997; 14a:215-226.
Boglione C, Gagliardi F, Scardi M, Cataudella S. Skeletal
descriptors and quality assessment in larvae and postlarvae of wild and reared Gilthead Sea bream (Sparus
aurata, L. 1758). Aquaculture 2001; 192:1-22.
Hilomen-Garcia GV. Morphological Abnormalities in
Hatchery-breed Milkfish (Chanos chanos Forsskal) fry
and juveniles. Aquaculture 1997; 52:155-156.
Kitajima C, Watanabe T, Tsukashima Y, Fujita S.
Lordotic deformation and abnormal development of
swimbladders in some hatchery-bred marine physoclistous
fish in Japan. Journal of the World Aquaculture Society
1994; 25:64-77.
Faustino M, Power DM. Development of the pectoral,
pelvic, dorsal and anal fins in cultured sea bream. Journal
of Fish Biology 1999; 54:1094-1110.
Haaparanta A, Valtonen ET, Hoffmann RW. Gill
Anomalies of Perch and Roach from four lakes differing
in water quality. Journal of Fish Biology 1997; 50:575591.
Cahua C, Infante JZ, Takeuchi T. Nutritional components
affecting skeletal development in fish larvae. Aquaculture
2003; 227(1-4):254-258.
Johnson DW, Katavic I. Mortality, growth and swim
bladder stress syndrome of sea bass (Dicentrarchus
labrax) larvae under varied environmental conditions.
Aquaculture 1984; 38:67-78.
Easa MEl-S, Faisal M, Ibrahim MM. Preliminary report
on skeleton deformities among brackish water fish in
Egypt. Journal of Egyptian Veterinary Medical
Association 1989; 49:65-71.
Cunningham ME, Markle DF, Wartal VG, Kent ML,
Curtis LR. Patterns of fish deformities and their
association with trematode cyst in the Willamette River,
Oregon. Environmental Biology of Fishes 2005; 73:9-11.
Eissa AE, Moustafa M. An approach to radiographic
imaging as a tool for documenting the deformities
associated with Aspergillus ochraceus mould and its
extracted metabolites in some cultured freshwater fishes.
In: Abstract, Proceeding of the 3rd International
Conference on Natural Toxins, Cairo, Egypt, 2008.
Eissa AE, Moustafa M, El-Husseiny IN, Saeid S, Saleh O,
Borhan T. Identification of some skeletal deformities in
freshwater teleosts raised in Egyptian aquaculture.
Chemosphere 2009; 77:419-425.
Olatunji-Akioye AO, Adeyemo OK, Akomolafe OT.
Photographic and radiographic study of osteological

International Journal of Fisheries and Aquatic Studies

abnormalities of the head of adult African catfish (Clarias
gariepinus). International Journal of Morphology 2010;
28(3):719-722.
23. Yadegari M, Raissy M, Ansari M. A radiographical study
on skeletal deformities in cultured rainbow trout
(Oncorhynchus mykiss) in Iran. Global Veterinaria 2011;
7(6):601-604.
24. Madsen L. Dalsgaard I. Reproducible methods for
experimental
infection
with
Flavobacterium
psychrophilum in rainbow trout Oncorhynchus mykiss.
Diseases of Aquatic Organisms 1999; 36:169-176.

25. Preziosi R, Gridelli S, Borghetti P, Diana A, Parmeggiani
A, Fioravanti ML et al. Spinal deformity in a sandtiger
shark, Carchariass Taurus Rafinesque: a clinicalpathological study. Fish Disease 2006; 29:49-60.
26. Ross AS, McCaffery PJ, Drager UC, De Luca LM.
Retinoids in embryonal development. Physiological
Reviews 2000; 80:1021-1054.
27. Hiraoka Y, Okuda H. Characteristics of Vertebral
Abnormalities of Medaka as a Water Pollution Indicator.
Hiroshima Journal of Medical Sciences 1983; 32(3):261266.

~ 25 ~

