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Abstract. Taillessness (the absence of the caudal fin and
some of the caudal peduncle) is described in Acanthopagrus

arabicus Iwatsuki and Oreochromis niloticus (L.) specimens
collected from the Shatt al-Arab River, Basrah, Iraq. The
abnormal specimens completely lacked caudal fins and
peduncles. The last remaining caudal vertebra was turned
downward in A. arabicus, whereas the remaining parts of the
caudal fin skeleton were turned upward in O. niloticus. The
abnormalities were assessed by morphological diagnosis.
None of the cases was fatal as they occurred in adult
individuals. The likely reasons for these abnormalities and the
appropriateness of this case study for environmental
monitoring are discussed. Additional studies should be
conducted from the viewpoint of pollution.

Keywords: Acanthopagrus arabicus, Oreochromis
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Introduction

The high diversity of skeletal anomalies has been de-
scribed in marine fishes. Genetic and ecological in-
fluences incorporating pollution from human
sources and climate change are regularly named as
likely contributing drivers (von Westernhagen and
Dethlefsen 1997, Jawad et al. 2018a, 2018b). Such
reports contain instances of fin deformities relating to
individuals losing their caudal fins and portions of
their caudal peduncles (taillessness): white spotted
pygmy filefish, Rudarius ercodes Jordan & Fowler
(Honma 1994); longhorn cowfish, Lactoria cornuta

(L.) (Tyler et al. 2014); Richardson’s ray, Bathyraja

richardsoni (Garrick) (Orlov 2011); and striped
piggy, Pomadasys stridens (Forsskål) (Alavi-Yeganeh
et al. 2019). Environmental circumstances, such as
water temperature and salinity that are above or be-
low specific levels (Dunham et al. 1991, Kurokawa et
al. 2008, Okamoto et al. 2009, Georgakopoulou et al.
2010) and complexes that are common water pollut-
ants, such as polycyclic aromatic hydrocarbons
(Heintz et al. 1999) and heavy metals (e.g., cadmium,
nickel, and lead (Sfakianakis et al. 2015)), are recog-
nized as causal agents of skeletal anomaly and
taillessness in captive fishes. The causes of
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taillessness in wild fishes are challenging to verify
categorically, but ecological influences have been im-
plicated in a range of skeletal abnormalities
(Bengtsson et al. 1988, Wassenberg et al. 2005,
Kessabi et al. 2013).

There is continuing concern about recording
anomalies in wild fishes since abnormalities can be
used as biomarkers to inspect ecosystem categories
(Vethaak and Ap Rheinallt 1992, Sun et al. 2009).
Fishes are valued biomarker species in aquatic eco-
systems because they are susceptible to several im-
purities, can be examined in the field and freed
without lethal sampling, and inhabit a range of
niches and trophic levels (Whitfield and Elliott
2002). Studies that have used fish anomaly positively
for environmental monitoring have engaged in thor-
ough study design with large sample sizes of fishes
and temporal or spatial factors (e.g., sampling before
and after a pollution event or sampling in unpolluted
versus polluted areas; Sun et al. 2009). Nevertheless,
several such investigations were at least moderately
inspired by reports from anglers or publications de-
scribing deformity in fishes collected deviously.

Acanthopagrus arabicus, is a marine species in-
habiting the pelagic-neritic region at a depth range
from the water surface to 50 m (Randall 1995). Spec-
imens of this species reach a maximum standard
length of 345 mm (Hussain and Abdullah 1977) with
a common length of 300 mm (Bauchot and Smith
1984). This species is distributed in the Western In-
dian Ocean from Duqum, southern Oman to Qatar,
off the coasts of Kuwait and Iraq, to
Thiruvananthapuram, southwestern India (Bauchot
and Smith 1984). It feeds mostly on echinoderms,
worms, crustaceans, and molluscs.

Oreochromis niloticus, is a freshwater species
that sometimes enters brackish waters (Riede 2004).
It inhabits a depth range of 0–20 m (Wudneh 1998),
but it is usually found from the water surface to 20 m
(van Oijen 1995). Specimens of this species reach
a maximum standard length of 600 mm (Eccles
1992). The maximum reported weight of this species
is 4.3 kg (IGFA 2001) and the maximum recorded
age is nine years (Noakes and Balon 1982). This spe-
cies is widely distributed in Africa (Trewavas and

Teugels 1991), the Nile basin, and in many lakes in

Africa (Trewavas 1983). It is widely introduced for

aquaculture with many existing strains around the

world, including Iraq (Trewavas and Teugels 1991).

Specimens of this species inhabit several freshwater

habitats such as rivers, lakes, and canals (Bailey

1994). This species is diurnal and feeds primarily on

phytoplankton or benthic algae. The females are

oviparous (Breder and Rosen 1966) and ovophilic

(Lamboj 2004). The species matures early (about 11

cm TL females, 14 cm TL males) (Bailey 1994). Tem-

perature tolerance range from 8 to 42°C and a natu-

ral temperature range of 13.5-33°C (Philippart and

Ruwet 1982). It is marketed fresh and frozen

(Frimodt 1995).

The present study describes two cases of

taillessness in specimens of A. arabicus and O.

niloticus from the Shatt al-Arab River, Basrah, south-

ern Iraq, which is an area with huge fluctuations in

water temperature and salinity and elevated levels of

hydrocarbon and heavy metal pollution (Al-Aboodi

et al. 2018, Allafta and Opp 2020). This is the first

report of taillessness in both A. arabicus and O.

niloticus collected from Iraqi waters. This study adds

to the growing literature documenting the deformity

of fishes in the wild (Almatar and Chen 2010, Jawad

et al. 2018b).

Materials and Methods

Two abnormal specimens of A. arabicus and O.

niloticus (Fig. 1) were obtained from a fisherman op-
erating in Shatt al-Arab River in the Abu al-Khaseeb
area (Fig. 2) on September 4, 2018. The specimens
were collected at a depth of 4 m using a gillnet with
a mesh size of 40 mm. The specimens were deposited
in the fish collection of the College of Agriculture and
Marine Resources, University of Basrah, Basrah,
Iraq. Since the abnormal specimens had incomplete
bodies, neither total nor standard length could be
measured. Instead, the term “body length” refers to
the body length measurement taken. Body measure-
ments were made with a dial caliper to the nearest
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0.02 mm. Normal specimens were
obtained from the same sample for
comparison (Fig. 3). Both abnor-
mal specimens of A. arabicus and
O. niloticus were radiographed to
visualize their internal anatomy
(Fig. 4). Radiographs of the normal
specimens of A. arabicus and O.

niloticus were obtained for com-
parison (Fig. 5). The bodies and
fins of both abnormal specimens
were examined carefully for exter-
nal parasites, malformations, am-
putations, and any other
morphological anomalies.

Results

The body length of the abnormal
specimens of A. arabicus and O.

niloticus were 150.5 and 150.2
mm, respectively (Fig. 2). For com-
parison, the normal specimens of
these two species measured 180

and 172 mm respectively (Fig. 3). The abnormal

specimens of A. arabicus and O. niloticus had lost

their caudal fins completely. In the specimens of both

species, the soft part of the dorsal and the anal fins

were not affected by the absence of the caudal fin. In

addition to the absence of caudal fins, the complete

absence of caudal peduncles were also observed in

the abnormal specimens of A. arabicus and O.

niloticus. The wounds were entirely healed and

grown over with scales.

The radiograph of the abnormal specimens of the
two species examined showed that the thoracic verte-
brae of A. arabicus were normal, while there was
slight lordosis and kyphosis in the 8–11th thoracic
vertebrae of O. niloticus. In A. arabicus, the results
showed that the caudal region had 11 vertebrae, with
10 of them normal and one deformed. In the abnor-
mal specimen of O. niloticus, the caudal region had
11 vertebrae, with abnormal 10th and 11th vertebrae.
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Figure 1. Map showing the sampling location.

Figure 2. Abnormal specimens of Acanthopagrus arabicus

(above), 150 mm body length; Oreochromis niloticus (below),
150.2 mm body length.



The caudal fin skeleton was completely absent in A.

arabicus, while two hypural bones were noted and
directed upward in O. niloticus (Fig. 4).

Discussion

This is the first investigation of taillessness in wild
adult A. arabicus and O. niloticus collected from the
inland waters of Iraq. The objective was to identify
teratogenic caudal fins in the specimens of the spe-
cies studied and to identify a possible relationship
between these anomalies and several kinds of envi-
ronmental issues such as pollutants. Numerous fish
species from a broad taxonomic spectrum that
showed caudal fin deformity and were collected from
the same geographical area could justify the proposal
put forth by Browder et al. (1993).

Even though there are numerous investigations
on fin abnormalities worldwide, no percentages of

deformity in specific fins is available. Generally, the
dispersal of fin abnormalities is second to vertebral
column deformities in fishes, which encompass 13%
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Figure 3. Normal specimens of Acanthopagrus arabicus (above),
150 mm body length; Oreochromis niloticus (below), 150.2 mm
body length.

Figure 4. Radiograph of Acanthopagrus arabicus (above), 150
mm body length; Oreochromis niloticus (below), 150.2 mm body
length.

Figure 5. Radiograph of A, Acanthopagrus arabicus, MCZ145-
604_17612, Museum of Comparative Zoology, Cambridge, Mas-
sachusetts, USA; B, Oreochromis niloticus, ASIZP0055460,
Taiwan Fish Data Base.



of malformed vertebral columns described
(Galván-Magaña et al. 1994). Some of the factors re-
sponsible for the development of morpho-anatomical
abnormalities in aquaculture can be hypothesized
(Koumoundouros 2010).

In the early life history of fishes, any twisting in
the posterior end of the notochord can cause a defor-
mity in the caudal fin (Koumoundouros et al. 1997).
Consequently, the fish specimens investigated in this
study might have been living for several years with
these deformities, and this type of defect would not
have affected biological aspects of the fishes such as
feeding (Ribeiro-Prado et al. 2008). These caudal fin
deformities were not lethal, but we do not know if
they influenced the movement of the fish in some
way.

The vital parts of maneuvering and steering in
fishes are in the caudal fin. Thus, it must be built to
manage the hydrodynamic pressures with the least
possible outlay of energy (Boglione et al. 1993,
Lauder 2000). Any anomaly in the caudal fin will
hinder the elasticity of the tail, consequently damag-
ing the performance of the fish including the capacity
to evade predators. Weihs (1972) and Webb (1977)
reported that neither metabolic rates nor metabolic
scope were influenced by the elimination or absence
of part of the caudal fin in fishes. Thus, the metabolic
power existing in the muscular system will be the
same in normal and deformed specimens. Also, these
authors realized that serious speed was not signifi-
cantly decreased by the partial or complete absence
of the caudal fin, but it was lessened extremely when
the caudal fin was completely absent. Schäperclaus
et al. (1992) proposed that there are five main catego-
ries of conceivable reasons for fish defects: hereditary
issues, damage during embryonic development,
wounds, diseases, and damage stemming from envi-
ronmental influences. In the present investigation,
the specimens presenting with no caudal fin could
have been attacked by predators during the juvenile
stage because of the well-cured tip of the posterior
end of the vertebral column, but without further in-
formation we are unable to sustain this hypothesis.
Normally, fish that survive injuries confront numer-
ous other difficulties such as blood loss, overcoming

osmotic disorders, infections, slow healing, escaping
predators, hunger, and great changes in the ability to
swim (Gunter and Ward 1961). Accordingly, the
condition of such fish deformities in the Shatt
al-Arab River area needs to be assessed repeatedly
and precisely.

Instabilities in environments fishes usually in-
habit can be located and supervised through the de-
velopment of different fish anomalies that can signal
the presence of ecosystem disruptions. Hence, it is vi-
tal to alert people and ensure they know how healthy
the environment is in which they live. Numerous pos-
sible issues can give rise to caudal fin anomalies in-
cluding the influence of light and heat exposure
during reproduction (Koo and Johnston 1978) and
heavy metal pollution (Slooff 1982). Water tempera-
tures in the Shatt al-Arab River region vary widely
during the year, which causes variations in water ox-
ygen levels, which is very clear during the summer
when temperatures are at their highest (Mohamed et
al. 2015, Moyel and Hussain 2015, Al-Asadi et al.
2020). Further studies should focus on pollution.
Moyle and Hussain (2015) and Abdullah et al.
(2015) suggested that the Shatt al-Arab River is pol-
luted with heavy metals, and their results signaled
that the chief sources of rivers contaminated with
heavy metals were the atmospheric deposit of gas-
eous emissions from oil production and electric gen-
erators and surface runoff from agricultural areas
after rainfall. In addition, the tide greatly controls the
distribution of heavy metals in this river. The adverse
effects of this level of pollutants in the water of the
Shatt al-Arab River have changed it into a heavily
polluted habitat.

From a commercial perspective, morphological
anomalies can adversely affect economic outcomes
from decreased fish weight, and, more significantly,
from a much lower value per kg of the fishes caught.
Hence, fisheries management must discover the sev-
eral etiological reasons for these anomalies before
measure can be undertaken to address this problem.
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