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ABSTRACT

Abnormalities of shape, color or body deformities such as lack of swim bladders or any parts of the
body are an unexplained issue for many fish species. There is a gap of knowledge regarding their
causes. Generally, it is an important problem in the rearing technique in aquaculture management
due to the high economic consequences. The morphological abnormalities occur in marine fishes
as well. Missing dorsal spines or rays, scale disorientation, jaw deformities, eye deformations and
the lack of some parts of the body are within the context of abnormality. In the present study, the
body abnormality observed in a specimen of European hake (Merluccius merluccius Linnaeus,
1758) missing its right eye which was caught by a fisherman in the Marmara Sea on 13 October
2020, and its causes are reported and discussed. Further studies are needed to correlate the wild
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INTRODUCTION

Morphological deformities are substitute indica-
tors of the results of habitat degradation on fish
populations (Sindermann, 1979). An anomaly in
fishes could be one of the results of marine pol-
lution, and heavy metals may be considered as
the main causative agent of many fish anomalies
(Jawad and lbrahim, 2021). Those abnormalities
are irreversible deviations, whether natural or
caused, from the ordinary morphology of wild
fish. The predominant morphological abnormal-
ities in fish can be grouped into five primary
classes including: skeleton, body form, scales,
pigmentation and swim bladder (Divanach et al.,
1996). The abnormalities are not unusual issues
in aquaculture, where the purpose is to supply a
great number of fish in keeping with purchaser
demand (Daoulas et al., 1991, Boglione et al.,
1993). Above all, anomalies within the elaborate
opercular are also regular in different fish spe-
cies (Valentine, 1975; Hilomen-Garcia, 1997).
Morphological and structural abnormalities can

arise and have a negative effect on the biologi-
cal features which include respiration by physical
damage to the gills and causes fungi infection,
parasites and microorganisms (Bruno & Poppe,
1996; Galeotti et al., 2000).

This paper describes the physical body abnor-
mality observed in the European hake (Merluc-
cius merluccius Linnaeus, 1758) of an individual
without its right eye obtained from the Bay of
|zmit, in the Marmara Sea on 13 October 2020.

MATERIAL AND METHODS

The specimen of European hake (M. merluc-
cius) obtained from Izmit Bay (in the eastern
part of the Marmara Sea), was caught with the
commercial bottom gill-nets used by the fisher-
men in the region on 13 October 2020 at the
depth of 70 meters (Figure 1). As soon as the
fish was captured and the decision of the ab-
normality of the fish was determined, a fisher-
man put the specimen into a deep freezer and
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brought it to the Istanbul University Faculty of Aqguatic Sciences
laboratory to be examined and the body measurements were re-
corded to the nearest millimeters with a caliper.

Izmit Bay

29.2°E 29.4°E 29.6°E 29.8°E

Figure 1. Geographical location of the capture of European
hake in Izmit Bay (Sea of Marmara).

The Marmara Sea is 240 km in length and 70 km in width and has an
area of 11,500 km2 The Marmara Sea is under the effect of waters of
the Mediterranean and Black Seas. The waters coming from the
Black Sea form the upper layer of the Marmara Sea, and the waters
from the Mediterranean Sea represent the lower layer. The waters
originating from the Black Sea and Mediterranean Sea are separated
inside the Marmara Sea via an interface layer at a depth of about 25
m. (Besiktepe et al.,1994). It has a rich dynamic structure concerning
the pelagic and demersal fish species population. Being between
the two different seas, the Black Sea and Mediterranean Sea, the
Marmara Sea is a completely unique environment for the fish species
harboring, feeding, and breeding habitat (Kocatas et al., 1993).

Izmit Bay is located along the northeastern part of the Marmara Sea.
About two million people stay nearby Izmit Bay, especially in three
massive metropolitan areas consisting of Izmit, Yalova, and Tuzla.

RESULTS AND DISCUSSION

Abnormality was recorded in one specimen of European hake in
Izmit Bay. The European hake specimen was obtained from lzmit
bay (Sea of Marmara), captured by fishermen during a gill-net
fishery. The specimen had a normal body shape, but the right
eye was missing with no injury (Figure 2). The total body length
was 38.6 cm and the total weight was 492.59 g (Table 1).
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Figure 2. The abnormal specimen of European hake

(Merluccius merluccius Linnaeus, 1758).

Table 1. Morphometric characteristics of the M.
merluccius specimen from the Sea of Marmara

(Izmit Bay) (all measurements are in mm)

Total Length 386.24 TL%
SL 352.54 91.2
Ld 218.87 56.6
La 168.56 43.6
Lp 54.56 141
Lv 51.37 13.3
Lpd 109.06 28.2
Lpa 170.15 44
Lpv 86.48 223
Lpp 101.32 26.2
T 66.18 171
Tpc 16.87 4.3
Lc 52.28 135
Head length 104.48 27
HL%
O 17.41 16.6
O (cornea) 7.68 7.3
Po 33.46 32
Olo 55.48 53.1

TL: Total Length, SL: Standard Length, W: Total weight, G: Gender, GW:
Gonad weight, HL: Head length, Ld: Dorsal fin length, La: Anal fin length, Lp:
Pectoral fin length, Lv: Ventral fin length, Lpd: Predorsal distance, Lpa: Preanal
distance, Lpv: Preventral distance, Lpp: Prepectoral distance, T: Max body
height, Tpc: Min body height, O: Eye diameter, O (cornea): Cornea diameter,

Po: Preocular distance, Olo: Postocular distance

This is the first report of European hake abnormalities in wild fish
populations from the Marmara Sea. Fish anomalies have been
ascribed to multiple factors like currents (Hilger, 1992; Divanach
et al., 1997; Cerezo et al., 2005), temperature variations, pH, sa-
linity fluctuation, and low dissolved oxygen (Milton, 1971; Turner
& Farley, 1971; Gluth & Hanke, 1983; Boglione et al., 2013), high
CO? concentration in water (Martens et al., 2006), pollutants like
chlorinated hydrocarbons, organophosphates, pesticides, and
heavy metals (Kessabi et al., 2009; Lin Sun et al., 2009)

There are few papers in the literature about the causes of differ-
ent deformities in wild fish anomalies (Divananch et al., 1996; Ar-
itaki & Seikai, 2004; Jonsson & Jonssoln, 2006; Sanchez et al.,
2011). There are some fish anomaly cases in different regions re-
ported as albinism (Baruah, 1968; Jawad & ibrahim, 2017), mela-
nism (Atz et al., 1963; Berland, 1967; Marcoux, 1966), hermaphro-
ditism (Bullough, 1940; Arme, 1965; Ciechomski & Christiansen,
1968; Millikan & Pattie, 1970), deformations in the vertebrae
(Cavaliere, 1965; Hoff, 1970; Boglione et al., 2006; Jawad & Akyol,
2018), deformations of the fins (Hase, 1935; Bennet, 1964; Eas-
waran, 1968), and malpigmentation (Cerim et al., 2016).

Abnormalities, especially in the Mediterranean fish mariculture,
are an important object with many factors, and are generally due
to gaps in knowledge about their development (Divanach et al.,
1996). Generally, the abnormalities arise as various gross skeletal
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abnormalities for sea bass fish species and may cause dysfunc-
tion in calcium metabolism (Valentine, 1975).

A guide has been prepared in order to investigate the anomalies
of fishes that are exposed to environmental pollutants or the oth-
er effects reported by Smith et al. (2002). In the guide, the anom-
alies, which are observed in the fish eyes, were noted as opaque
or cloudy eye, exophthalmia, missing eye, third eye, hemorrhag-
ic eye, emboli, or gas bubbles in the eye. The congenital ab-
sence of the eye has previously been noted in the species Silurus
glanis (Necrasov & Adascalitei, 1970) and Merluccius merluccius
(Brian, 1952).

The skeletal anomalies and meristic counts of the three mullet
species (Chelon ramada, Chelon labrosus, and Mugil cephalus)
have been reported from the Adriatic Sea. However, no anomaly
has been found for the Chelon auratus species in the same region.
It has been reported that the three mullet species mentioned
above are more sensitive to environmental conditions and that
there may be differences in sensitivity to the effects of pollutants
between species belonging to the same family. (Boglione et al.,
2006). A similar situation has been observed among Gobiidae spe-
cies (Da Cunha and Antunes, 1999). Three anomaly cases have
previously been noted for the Merlucciidae family. The hermaph-
roditism anomalies have been observed for Merluccius hubbsi
species in the Buenos Aires coasts in South America (Ciechomski
& Christiansen, 1968) and Merluccius productus species off the
coast of Washington in the Pacific Ocean (Millikan & Pattie 1970)
and one eye anomaly has been observed in Merluccius merluccius
on the coast of Italy (Brian, 1952) and pug head deformity in the
Aegean Sea (Jawad et al., 2018). The authors state that the anom-
alies in wild fish may be caused by pollution (Bengtsson, 1979;
Bengtsson et al, 1985; Carls et al., 1990; Kingsford and Gray, 1996;
Haaparanta et al., 1997; Kirchhoff et al., 1999).

Researchers have reported egg malformations in polluted waters
of the North Sea (Cameron and Westernhagen, 1997), Baltic Sea
(Westernhagen et al., 1988), Australian Coastal Waters (Klumpp
& Westernhagen, 1995), Chilean Waters (Llanos-Rivera et al.,
2013), Western Coasts of the Atlantic (Longwell et al., 1992) and
the Marmara Sea (Mavruk et al. 2015).

As a result, water inputs such as discharge points in the Sea of
Marmara, litter transportation via basins, and high levels of nutri-
ents and organic matter cause eutrophication. Eventually, there is
a lack of oxygen in the region, especially in the summer and au-
tumn periods. In addition, plankton and jellyfish blooms, red-tide
and mucilage events can be encountered throughout the year
(Okyar et al., 2015; TUBITAK MAM, 2017). Mucilage, which was first
observed in 2007 and then every year to date, is composed by se-
creting organic compounds due to the high nitrogen and phos-
phate input in the Marmara Sea. (Aktan ve dig., 2008a; Tufekg¢i ve
dig., 2010; Balkis-Ozdelice ve dig., 2021). Izmit Bay has smaller in-
dustry regions such as Darica, Golcuk, Hereke, Ipras, and Karamur-
sel. lzmit Bay comprises one of the most heavily industrialized re-
gions of northwestern Turkiye, with large petrochemical and chem-
ical plants in its surrounding centers. There are also heavy steel in-
dustries, textile and related industries, leather tanning and pro-
cessing plants, and automotive industries in nearby lzmit. Also, the

water circulation in the Gulf of Izmit is low, and the living organisms
in this region, which are under the influence of pollution due to in-
tense industry, are adversely affected.

CONCLUSION

In the present study, the anomaly of the absence of the right eye of
the European hake specimen obtained from the Marmara Sea was
observed and this anomaly is thought to most likely have been
caused by pollution. It may also have been caused by a fishing ac-
tivity such as angling, in which the hook of a handline used in the
region could have hooked the eye of the fish in its early stages of
life, or it also may have been caused by fish competition in the ear-
ly stages of the fish’s life, or by genetic factors. It is suggested that
pollution may have caused the absence of the right eye of the fish
because there was no visible injury on the right side of the speci-
men, and also because of another anomaly reported in the Marma-
ra Sea: the presence of individuals with abnormal development
(conjoined twins) belonging to Trachurus mediterraneus (Mavruk et
al., 2015). Changes in the ecosystem of the Marmara Sea as a result
of anthropogenic effects may cause anomalies in wild fish species.
Further studies are needed in order to understand fish anomalies
which are caused by environmental pollutants.
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