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First report of abnormal pigmentation in a surmullet, Mullus surmuletus L.
(Osteichthyes: Mullidae)
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Abstract: On 17 October 2012, an abnormally pigmented specimen of the surmullet Mullus surmuletus L. with a standard length of 164
mm was caught off the coast of Urla in Izmir Bay (Aegean Sea). This is the first report of abnormal pigmentation of the surmullet in the
Mediterranean Basin. The sample fish had a patterned blue color on the back and its flanks were silvery. This kind of malpigmentation

has not been observed in any mullids up to now.
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1. Introduction

Malpigmentation (i.e. color abnormality) is a major
deviation from the normal coloration of the body or
part of the body. Malpigmentation can be categorized
into 3 groups: hypomelanosis (pseudoalbinism), which
is characterized by full or partial lack of pigmentation on
the ocular side; hypermelanosis, which is characterized
by abnormal pigmentation on the blind side; and
ambicoloration, which is ocular-side pigmentation on
both sides of flatfish. Malpigmentation is particularly
common in hatchery-reared flatfishes, and this is an
especially common problem in aquaculture due to reduced
marketability (1-9).

Although malpigmentation is common in reared fishes,
there are some records of color abnormalities on wild
common sole (Solea solea) in the Thau Basin (France) and
[zmir Bay (Aegean Sea) in the Mediterranean (10,11), and in
2 species of American sole (Achirus declivis and A. lineatus)
in the Piraqué-Mirim estuarine system, SE Brazil (12). In
addition, ambicolored flatfishes along the coasts of Europe
have included Scophthalmus maximus, Pleuronectes maximus,
P platessa, P. flesus flesus, and, on very rare occasions, S.
rhombus, Monochirus hispidu, and P. limanda (10).

2. Case history

On 17 October 2012, an abnormally pigmented Mullus
surmuletus L. specimen (Figure 1) with a standard length
(SL) of 164 mm was caught off the coast of Urla, located
in Izmir Bay (coordinates: 38°24'29"N, 26°48'11"E).
The specimen was caught by a bottom trawl net (44 mm

* Correspondence: okan.akyol@ege.edu.tr

754

codend mesh size) over a muddy bottom at a depth of
28 m and was deposited in the fish collection of the Ege
University Fisheries Faculty (ESFM-PIS/12-001).

3. Results and discussion

Diagnostic characters were counted as VIII first dorsal fin
rays, 10 second dorsal fin rays, 7 anal fin rays, 16 pectoral
fin rays, and I+5 ventral fin rays. The surmullets (M.
surmuletus) are distinguishable from the red mullets (M.
barbatus) with less steep head and barbells longer than its
pectoral fin (13).

Recently, color and/or external abnormalities have
been reported for some demersal fish species in Turkey, i.e.
for speckled ray Raja polystigma (14), for reared flounder
Platichthys flesus luscus (15), and for wild common sole
Solea solea (11). Moreover, this ichthyological note is the
first report of abnormal pigmentation in wild surmullet
in the Mediterranean. The specimen had a patterned blue
color on the back and its flanks were silvery like a sardine.
This kind of malpigmentation has not been observed in
any mullids until now.

Many studies have reported environmental factors,
light intensity, feeding during larval stages, the hormones
(i.e. endocrine) involved in body color patterns, and
genetic factors as possible hypotheses to explain color
anomalies (3,6,7,16-19). Besides these possible factors, the
environmental contamination of sediments that originate
from anthropogenic and industrial activities could also
contribute to the effects (20); this suggestion is plausible
owing to the fact that the surmullet feeds from sediment.
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Figure 1. Abnormal pigmentation in a Mullus surmuletus caught off the coast of Urla,
{zmir Bay, Turkey, 164 mm in SL. A) normal color; B) abnormal color.

References

10.

Matsumoto J, Seikai T. Asymmetric pigmentation and pigment
disorders in pleuronectiformes (flounders). Pigment Cell Res
1992; 52: 275-282.

Venizelos A, Benetti DD. Pigment abnormalities in flatfish.
Aquaculture 1999; 176: 181-188.

Bolker JA, Hill CR. Pigmentation development in hatchery
reared flatfishes. ] Fish Biol 2000; 56: 1029-1052.

Guo H, Huang B, Zhang S, Qi F. Biochemical and histochemical
activities of tyrosinase in the skins of normal and albino turbot
Scophthalmus maximus. Fish Physiol Biochem 2003; 29: 67-76.

Haga Y, Takeuchi T, Murayama Y, Ohta K, Fukunaga T. Vitamin
D, compounds induce hypermelanosis on the blind side and
vertebral deformity in juvenile Japanese flounder Paralichthys
olivaceus. Fish Sci 2004; 70: 59-67.

Aritaki M, Seikai T. Temperature effects on early development
and occurrence of metamorphosis-related morphological
abnormalitiesin hatchery-reared brownsole Pseudopleuronectes
herzensteini. Aquaculture 2004; 240: 517-530.

Tagawa M, Aritaki M. Production of symmetrical flatfish by
controlling the timing of thyroid hormone treatment in spotted
halibut Verasper variegatus. Gen Comp Endocrinol 2005; 141:
184-189.

Yamanome T, Amano M, Takahashi A. White background
reduces the occurrence of staining, activates melanin-
concentrating hormone and promotes somatic growth in
barfin flounder. Aquaculture 2005; 244: 323-329.

Shimada Y, Seikai T. Delayed growth of albino in Japanese
flounder larvae and juveniles. Fish Sci 2008; 74: 455-457.

Paris J, Quignard JP. Cases of ambicoloration and albinism in
Solea vulgaris (Quensel). Rev Trav Inst Peches Marit 1968; 32:
507-510 (article in French with English abstract).

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Akyol O, Sen H. First record of abnormal pigmentation in a
wild common sole, Solea solea L., from the Aegean Sea. Turk |
Vet Anim Sci 2012; 36: 727-729.

Macieira RM, Joyeux JC, Chagas LP. Ambicoloration
and morphological aberration in the sole Achirus declivis
(Pleuronectiformes: Achiridae) and two other cases of color
abnormalities in achirid soles from southeastern Brazil.
Neotrop Ichthyol 2006; 4: 287-290.

Froese R, Pauly D. FishBase. World Wide Web Electronic
Publication. www.fishbase.org. 2012; version (10/2012).

Metin G, Ilkyaz AT, Kinacigil HT. Morphologic deformation in
a ray: a case report. Turk J Vet Anim Sci 2009; 33: 261-263.

Aydin 1. The external abnormalities of hatchery-reared Black
Sea flounder (Platichthys flesus luscus Pallas, 1814) in Turkey.
Turk J Fish Aquat Sci 2012; 12: 127-133.

Seikai T, Watanabe T, Shimozaki M. Influence of three
geographically different strains of Artemia mnauplii on
occurrence of albinism in hatchery-reared flounder Paralichthys
olivaceus. Nippon Suisan Gakkaishi 1987; 53: 195-200.

Tabata K. Genetic factors on the albinism of hirame Paralichthys
olivaceus. Suisanzoshoku 1991; 39: 29-35.

Yamamoto T, Fukusho K, Okauchi M, Tanaka H, Nagata
WD, Seikai T, Watanabe T. Effect of various foods during
metamorphosis on albinism in juvenile of flounder. Nippon
Suisan Gakkaishi 1992; 58: 499-508.

Kazanawa A. Nutritional mechanisms involved in the
occurrence of abnormal pigmentation in hatchery-reared

flatfish. ] World Aquacult Soc 1993; 25: 162-166.

Carnikian A, Acuna A, Viana F. Ambicolored specimens of
the flounder Paralichthys orbignyanus (Pleuronectiformes:
Paralichthyidae). Neotrop Ichthyol 2006; 4: 285-286.

755



