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Abstract: On 2 June 2010, an abnormally pigmented specimen of Solea solea L. with a total length of 222 mm was 

obtained near Tuzla, from the İzmir Bay of the Aegean Sea. Th is is the fi rst record of abnormal pigmentation in the 

wild common sole from the Aegean Sea. Th e specimen fi sh is patterned with both hypermelanosis on the blind side and 

hypomelanosis on the ocular side. Th is kind of malpigmentation in any fl atfi sh is not typical.
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A typical anomaly of fl atfi shes is malpigmentation, 

which is characterized by either a defi ciency of 

pigment cells on portions of the ocular side (albinism, 

pseudoalbinism, or hypomelanism) or the presence 

of dark pigmentation on the normally light-colored 

underside of the fi sh, also called ambicoloration 

(1). Malpigmentation can fall into 3 groups: 

hypomelanosis (pseudoalbinism), characterized as 

a full or partial lack of pigmentation on the ocular 

side; hypermelanosis, characterized as abnormal 

pigmentation on the blind side; and ambicoloration, 

which means having ocular side pigmentation on 

both sides of the fl atfi sh (2–5). Malpigmentation 

is an especially common problem in aquaculture, 

and reduced marketability due to malpigmentation 

is a well-known problem in the production of the 

common sole and other fl atfi sh species (1,3,4,6–9).

Pigmentation abnormalities in heterosomates are 

extremely rare in nature (10). However, abnormal 

coloration in heterosomate fi sh, especially fl ounder, 

halibut, and turbot in the Atlantic and Pacifi c oceans, 

has been documented by numerous authors (10–

15). Th ere is a unique record of ambicoloration and 

albinism in diff erent specimens of wild common soles 

in Th au Basin, France, in the western Mediterranean 

(16). Furthermore, ambicolored fl atfi shes found 

along the coasts of Europe were Scopthalmus 

maximus, Pleuronectes maximus, P. platessa, and P. 

fl esus fl esus, and, very rarely, S. rhombus, Monochirus 

hispidus, and P. limanda (16). 

On 2 June 2010, an abnormally pigmented female 

specimen of Solea solea L. (Figure 1) with a total 

length of 222 mm was obtained near Tuzla, from 

İzmir Bay (Figure 2). Th e specimen was caught using 

a trammel net with a mesh size of 40 mm over a 

sandy bottom at a depth of 20 m. Th e specimen was 

deposited in the fi sh collection of the Ege University 

Fisheries Faculty (ESFM-PIS/10-001). 

Diagnostic characters were counted, including 

74 dorsal fi n rays, 62 anal fi n rays, 8 pectoral fi n 
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rays, and 5–5 ventral fi n rays. Th e sampled fi sh is 

patterned with both hypermelanosis on the blind side 

and hypomelanosis on the ocular side. Th is kind of 

malpigmentation has not been observed in any other 

heterosomate fi sh up to now. Paris and Quignard (16) 

recorded both pseudoalbinism (hypomelanosis) and 

hypermelanosis, but these malpigmentations were 

recorded separately on 3 diff erent specimens of wild 

common sole.

Many studies have indicated that light intensity, 

feeding during larval stages, or neurological aspects 

such as hormones (i.e. endocrine system) are 

involved in body color patterns, while genetic factors 

and environmental stressors are reported as possible 

hypotheses to explain ambicoloration (1,5,6,8,17–

20). Moreover, environmental contamination of 

sediments due to anthropic and industrial activities 

could also contribute to the eff ect (15). Some of these 

factors have been studied in culture or laboratory 

conditions; however, there has been no research done 

on wild fi sh. Th us, further experimental research is 

essential to test this hypothesis.

Figure 1. Abnormal pigmentation in Solea solea, caught from 

Tuzla, İzmir Bay, Turkey, 222 mm in total length 

(horizontal bar is 1 cm).

İZMİR BAY

Uzunada

Menteş

Urla Güzelbahçe

Mordoğan

Karaburun

Karşıyaka

Foça

Gediz

Tuzla

Bostanlı

İZMİR

Narlıdere

Sampling

location

26°45ʹ 27°00ʹ

38°30ʹ

Figure 2. Map of the sampling location.



O. AKYOL, H. ŞEN

729

References

1. Bolker, J.A., Hill, C.R.: Pigmentation development in hatchery 

reared fl atfi shes. J. Fish Biol., 2000; 56: 1029–1052.

2. Matsumoto, J., Seikai, T.: Asymmetric pigmentation and 

pigment disorders in pleuronectiformes (fl ounders). Pigment 

Cell Res., 1992; 52: 275–282.

3. Venizelos, A., Benetti, D.D.: Pigment abnormalities in fl atfi sh. 

Aquaculture, 1999; 176: 181–188.

4. Haga, Y., Takeuchi, T., Murayama, Y., Ohta, K., Fukunaga, T.: 

Vitamin D
3
 compounds induce hypermelanosis on the blind 

side and vertebral deformity in juvenile Japanese fl ounder 

Paralichthys olivaceus. Fish. Sci., 2004; 70: 59–67.

5. Tagawa, M., Aritaki, M.: Production of symmetrical fl atfi sh 

by controlling the timing of thyroid hormone treatment in 

spotted halibut Verasper variegatus. Gen. Comp. Endocrinol., 

2005; 141: 184–189.

6. Aritaki, M., Seikai, T.: Temperature eff ects on early 

development and occurrence of metamorphosis-related 

morphological abnormalities in hatchery-reared brown sole 

Pseudopleuronectes herzensteini. Aquaculture, 2004; 240: 517–

530.

7. Yamanome, T., Amano, M., Takahashi, A.: White background 

reduces the occurrence of staining, activates melanin-

concentrating hormone and promotes somatic growth in 

barfi n fl ounder. Aquaculture, 2005; 244: 323–329.

8. Lund, I., Steenfeldt, S.J., Hansen, B.W.: Eff ect of dietary ARA, 

EPA and DHA on the fatty acid composition, survival, growth 

and pigmentation of larvae of common sole (Solea solea L.). 

Aquaculture, 2007; 273: 532–544.

9. Shimada, Y., Seikai, T.: Delayed growth of albino in Japanese 

fl ounder larvae and juveniles. Fish. Sci., 2008; 74: 455–457.

10. Dawson, C.E.: Notes on anomalous American Heterosomata 

with descriptions of fi ve new records. Copeia, 1962: 138–146. 

11. Moore, C.J., Posey, C.R.: Pigmentation and morphological 

abnormalities in the hogchoker, Trinectes maculatus (Pisces, 

Soleidae). Copeia, 1974: 660–670.

12. Fujita, K.: A reversed ambicolorate fl ounder, Kareius 

bicoloratus, caught from Tokyo Bay. Jpn. J. Ichthyol., 1980; 27: 

175–178.

13. Gartner, J.V.: Observations on anomalous conditions in some 

fl atfi shes (Pisces: Pleuronectiformes), with a new record of 

partial albinism. Environ. Biol. Fish., 1986; 17: 141–152.

14. Diaz De Astarloa, J.M., Rico, R., Acha, M.: First report of 

a totally ambicoloured Patagonian fl ounder Paralichthys 

patagonicus (Paralychthyidae) with dorsal fi n anomalies. 

Cybium, 2006; 30: 73–76.

15. Carnikian, A., Acuna, A., Viana, F.: Ambicolored specimens 

of the fl ounder Paralichthys orbignyanus (Pleuronectiformes: 

Paralichthyidae). Neotrop. Ichthyol., 2006; 4: 285–286.

16. Paris, J., Quignard, J.P.: Quelques d’ambicoloration et 

d’albinisme chez Solea vulgaris (Quensel). Rev. Trav. Inst. 

Peches Marit., 1968; 32: 507–510 (article in French). 

17. Seikai, T., Watanabe, T., Shimozaki, M.: Infl uence of 

three geographically diff erent strains of Artemia nauplii 

on occurrence of albinism in hatchery-reared fl ounder 

Paralichthys olivaceus. Nippon Suisan Gakkaishi, 1987; 53: 

195–200.

18. Oda, T., Kayano, Y.: Eff ect of several commercial diets 

on growth, occurrence of color anomaly, and vertebral 

malformation in hatchery-reared fl ounder, Paralichthys 

olivaceus. Bull. Okayama Pref. Fish. Exp. Stn., 1988; 3: 41–46.

19. Tabata, K.: Genetic factors on the albinism of hirame 

Paralichthys olivaceus. Suisanzoshoku, 1991; 39: 29–35.

20. Yamamoto, T., Fukusho, K., Okauchi, M., Tanaka, H., Nagata, 

W.D., Seikai, T., Watanabe, T.: Eff ect of various foods during 

metamorphosis on albinism in juvenile of fl ounder. Nippon 

Suisan Gakkaishi, 1992; 58: 499–508.


