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Abstract: This study presents two anomalies that were found in two wild common sole (Solea solea Linnaeus, 1758) specimens. Specimens were captured
with 80 mm stretched mesh size trammel net incidentally (in June 2014 and in December 2015) from Giillik Bay, southwest of Turkey where is one of the
important common sole fishery areas. Female common sole specimen has lateral line anomaly. According to observations, the lateral line has unordinary
shape - labyrinth like, furcate. Other sample, male specimen, has caudal fin anomaly. The specimen has large body size and hence, it was thought that having
no caudal fin did not affect its swimming ability besides activities like feeding. The present study contributes to literature about rare anomalies in wild fish
stocks.
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0z: Bu galismada dogal ortamdan yakalanan iki dil baligi (Solea solea Linnaeus, 1758) bireyinde bulunan anomalilere yer verilmistir. Bireyler, snemli il baligi
avlak sahalarindan biri olan Turkiye'nin giineybatisinda yer alan Giillik Kdrfezi'nden tesadiifi olarak (Haziran 2014, Aralik 2015) 80 mm ag g6z genisligine
sahip fanyall uzatma aglari ile yakalanmistir. Disi dil bali§i bireyinde yanal cizgi anomalisi gériilmektedir. incelemelere gére yanal cizgi sira disi bir sekle
sahiptir (labirent gibi, catalli). Diger erkek birey ise kaudal yiizge¢ anomalisine sahiptir. Bu bireyin kaudal ylizgecinin olmamasi, biiyiik bir viicuda sahip olmasi
nedeniyle beslenme gibi aktivitelerinin yani sira ylizme yetenegini etkilenmedigini distindirmustir. Bu calisma literatiire dogal balik stoklarinda nadir gérilen

anomaliler ile ilgili katki yapmaktadir.

Anahtar kelimeler: Soleidae, dil baligi, balik anomalisi, kiigtik 6lgekli balikgilik, Gilliik Korfezi

INTRODUCTION

Anomalies seen in various fish species, when scientific
literature is taken into consideration, affect wild and reared
species (Akyol and Sen, 2012; Lagardere et al., 1993).
Additionally, fish anomaly researches include different species
such as Solea solea (Dulcic and Soldo, 2005), Dicentrarchus
labrax (Costa et al., 2015) and Grahamina capito (Jawad et al.,
2006). Cases of fish anomalies are reported as deformity in
pigmentation (ambicolouration, albinism, and xanthochroism)
(Jawad et al., 2006; Tokag et al., 2013; Golani et al., 2019),
malformations of lateral line, scale and ray shape (Costa et al.,
2015; Metin et al., 2009), absence of caudal fin (Dulcic and
Soldo, 2005), vertebral and caudal skeleton deformities
(Gavaia et al., 2002), anomalies in cephalic structures
(Lagardére et al., 1993), disorders in skeletal formation
(Boglione et al., 2013) and otolith anomalies (Vinagre et al.,
2014). The diversity of anomalies seen at fish species

necessitates both recording of anomalies and the investigation
of underlying reasons.

The aforementioned necessity is not only related to
anomaly types but also originates from its problematic nature
regarding biological diversity and rearing environments. The
diversity of the underlying causes of anomalies extends the
scope of the problem. The pollution of sediments due to
anthropogenic and industrial activities (Akyol and Sen, 2012),
genetic factors (Costa et al., 2015), exposition to unfavourable
conditions during embryological stages (Dulcic and Soldo,
2005) have been suggested as the reasons for fish anomalies.
Yet, the etiology of most anomalies largely remains unknown,
and itis mentioned that a wide range of physical, chemical and
biological factors might be the causes of anomalies (Tutman et
al., 2000).
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Common sole, Solea solea (Linnaeus, 1758), is a
commercially important flatfish in all around the world (Bolle et
al., 2012; Seafish, 2013; Diopere et al., 2014; Saleh et al.,
2016) and also in Turkish fisheries (Ttrkmen, 2003). In Turkey,
common sole is one of the most important targeted species for
southern Aegean Sea small-scale fishermen. This species is
captured mostly with different mesh sized trammel nets in
some seasons (Cerim, 2017).

The aim of this study is to present lateral line and caudal
fin anomalies of two common sole specimens, caught in the
Southern Aegean Sea, Turkey.
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Figure 1. Sampling area (Giillik Bay, southern Aegean Sea of Turkey)

After capture, individuals were stored in ice and were
brought to the laboratory for morphological examinations.
Lateral line and caudal fin anomalies subsequently
photographed with a DSLR camera. Due to having no x-ray
machine, it was not possible to obtain the radiographic
photograph of the caudal fin anomaly.

RESULTS

Morphometric measures and sexes of two sole specimens
are presented in Table 1. According to otolith readings, age of
both sole specimens were determined as 3 years. A total of
225 individuals (527.4 kg) were caught in the thin 210d/2
gillnets, and 165 individuals (415.1 kg) were caught from the
thicker 210d/3 gillnets. Mean lengths and weights for 140, 150,
160, 180 and 200 mm mesh size in the 210d/2 and 210d/3 are
presented in Table 1. According to increasing mesh size; mean
lengths and weights of the carp increased linearly for both

MATERIAL AND METHODS

Gulliik Bay is an overused area for several sectors like
tourism, aquaculture systems, fisheries and sea transport.
Besides these exposures, domestic pollution also affects here
(Yildiz et al., 2002).

Two common sole individuals, one with lateral line and
other one caudal fin anomalies, were captured in June 2014
and December 2015, respectively. Both individuals were
obtained by 80 mm full mesh size trammel net in Giilliik Bay
(Figure 1).
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twine thicknesses of gillnets, expect for the 140 and 150 mm
mesh sizes of the 210d/3.

Lateral line anomaly in common sole

Normally, the main lateral line starts from caudal fin and
can be seen clearly on the eyed side of the fish. However, one
of the common sole specimens, female, had meandering and
ramous lateral line shape (Figure 2). These abnormal
meanders and disfigurations of lateral line were observed to
appear mostly on the dorsal portion of the eyed side.

Caudal fin anomaly in common sole

During examinations it was seen that the caudal fin of the
specimen was absent and obviously had not developed (Figure
3). Although the general morphology of specimen was normal,
a ventral oriented curve on the distal part of vertebra was
evident

Table 1.  Morphometric values of specimens
TL SL w Sex
(cm) (cm) (9)
Common sole with lateral line anomaly 20.6 175 174.37 Female
Common sole with caudal fin anomaly 19.3 - 158.69 Male

(TL: total length, SL: standard length, W: weight)
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Figure 3. Caudal fin anomaly in the male specimen of common sole; Eyed side (A); Blind side (B)
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DISCUSSION

Current study presents two common sole specimens with
external morphological anomalies. It is stated that lateral line
malformations can be linked to several factors: irregular
scalation, mechanical dysfunction in ontogeny, nervous
system dysfunction, and environmental factors, genetic
mutations (Popovici, 1930; Popov, 1931; Kozikowska, 1960;
Whitfield et al., 1996 in Jawad et al., 2006). It is also suggested
that the shape of the lateral line could be a useful tool to detect
the spine anomalies (especially lordosis) (Andrades et al.,
1996).

When literature on the caudal fin anomalies and/or
absence were taken into consideration, it was seen that this
anomaly can be related to hereditary factors, damage during
embryonic phases, injuries caused by predators, diseases, and
damage due to environmental factors. Because the caudal fin
plays a major role in the life of fish, revealing the underlying
factors and causes of these anomalies earns the utmost
attention (Tutman et al., 2000). Moreover, it has even been
suggested that skeletal deformities in fish could serve as useful
bioindicators of pollution (Gavaia et al., 2009).

Skeletal anomalies have a negative impact on animal well-
being, biological performance, product quality and product
cost. Also, morphological abnormalities in species sold as a
whole reduce the consumer's expectation from aquaculture
products. Moreover, skeletal abnormalities reduce the
biological performance of reared species. The reflection of this
situation is mainly seen in the growth rate (Koumoundouros et
al. 1997). Skeletal abnormalities such as lordosis also reduce
endurance and swimming speed in fish (Basaran et al., 2007).

Considering todays’ disasters occurring in aquatic
environments, documentation of life traits of aquatic organisms
is becoming critical more than ever. Because, malnutrition
linked to environmental problems can also be another reason
for skeletal development defects (Fjelldal et al., 2021).
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