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Introduction 

Albinism is an absence of pigments or 

nonfunctional pigments, caused by a 

series of genetically determined 

disorders of the melanin pigmentary 

system (Kinnear et al., 1985; Reum et 

al., 2008). There are two types of 

albinism: (1) complete albinism, which 

is the absence of integumentary and 

retinal melanin, due to defects in the 

integumentary and retinal 

melanophores , and (2) partial albinism 

or leucism, which is with reduced or 

absent integumentary pigments, but 

with pigmented retinas, leading to 

diminished or lack of body coloration 

and darkly pigmented eyes. Albinism 

has been reported in numerous aquatic 

organisms, such as marine mammals, 

teleosts, sharks, and invertebrates 

(Follett and Dempster, 1966; Dawson, 

1967; Hatler, 1974; Hain and 

Leatherwood, 1982; Shinohara and 

Amaoka, 1993; Reum et al., 2008; 

Muto et al., 2015). Albinism is 

controlled by a single autosomal 

recessive allele for most species, except 

in goldfish, which is controlled by two 

genes with dominant epistatic gene 

interaction (Yamamoto, 1973). 

    Channel catfish Ictalurus punctatus, 

is naturally distributed between 

southern Canada and northern Mexico 

(Wang, 1986). It is the leading cultured 

species in the United States (Liu et al., 

2016) and has been increasingly 

cultured in China (Fishery Bureau, 

2016). 

    Here we describe the first record of 

partial fin albinism in channel catfish I. 

punctatus found in the farm of 

Freshwater Fisheries Research Institute 

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
22

91
6.

20
21

.2
0.

5.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

fr
o.

ir
 o

n 
20

25
-1

0-
18

 ]
 

                               1 / 7

https://dor.isc.ac/dor/20.1001.1.15622916.2021.20.5.3.0
http://jifro.ir/article-1-2923-en.html


1536 Zhong et al., First record of partial fin albinism in channel catfish Ictalurus punctatus… 

of Jiangsu Province, China. Possible 

causes for the comparative rarity of 

anomaly are discussed. 

 

Materials and methods 

In June 2017, two albino specimens of 

channel catfish was caught in the farm 

of National Genetic Breeding Center of 

Channel Catfish, Freshwater Fisheries 

Research Institute of Jiangsu Province 

located in Zhenjiang, China. Both 

albino specimens were four-years-old, 

which were individuals from the third 

generation population of a selective 

breeding program to improve the 

growth rate (Zhong et al., 2016). Total 

length (TL), and body weight were 

examined. The sex was determined by 

checking genital pore and genital 

papillae in the belly. 

 

Results and discussion  

Two albino specimens were found from 

the third generation population of 

channel catfish. The first individual was 

an adult male of 587 mm total length 

(TL), and body weight of 3.65 kg, 

having a pinkish-yellow body. However, 

eyes of the specimen were normally 

pigmented, indicating a case of partial 

albinism (Fig. 1a). The second 

specimen was also an adult male, 

measuring 552 mm TL and weighing 

3.10 kg. The entire body and eyes of the 

specimen were normally pigmented, 

while all fins except adipose fin were 

partial albino with an irregular white 

margins (Fig. 1b). Other morphological 

and meristic features of the two albino 

specimens were similar to normal 

channel catfish individuals. 

 

Figure 1: Two partial albino specimens of channel catfish. The first specimen has a pinkish-yellow 

body and dark eyes (A). The entire body and eyes of the second specimen are normally 

pigmented, but each fin (except adipose fin) was partial albino with an irregular white 

margin (B). 

 

 

Channel catfish is the primary 

aquaculture species in the United States. 

Albino specimens have been report in 

wild stocks of channel catfish from 

many localities (Aitken, 1937; Menzel, 

1944, 1958; Brady et al., 1962; 

Emmens and Axelrod, 1968). In 

hatchery populations, albino 

phenotypes of channel catfish were 

considerably increased (Nelson, 1959; 

Prather, 1961; Page and Andrews, 1975; 

Bondari, 1981). And comparisons 
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between Albino and Normal Channel 

Catfish have been studied in many 

straits, such as production (Prather, 

1961), growth (Hill, 1974; Page and 

Andrews, 1975; Bondari, 1984a, b), 

reproduction (Goudie et al., 1992), 

quality (Heaton et al., 1973), Heat 

tolerance (Allen, 1968). All reported 

albino specimens of channel catfish had 

a pinkish body, which may contain 

some specimens with dark eyes. Partial 

albino specimens of channel catfish was 

only reported by Parker and Klar (1987), 

which have white strip or spots along 

the lateral line system. However, partial 

fin albinism has not been observed, 

even in any catfish up to now. 

Albinism is generally the result of 

combinations of homozygous recessive 

mutations from pigmented parents, and 

in particular, albinos are often unable to 

synthesize tyrosine and melatonin 

hormones (Carden et al., 1998). The 

mutation occurs as a complete or 

incomplete elimination of the black 

pigmentation otherwise normally 

present on the skin, on the retina or 

other body parts. Previous studies using 

progeny testing suggested that albinism 

of channel catfish is also controlled by 

a recessive mutation impacting the 

color of the whole fish body (Bondari, 

1981). A deletion in the Hermansky-

Pudlak syndrome 4 (Hps4) gene 

demonstrated by GWAS analysis 

appears to be responsible for albinism 

in channel catfish (Li et al., 2017).  

    Albinism in fishes is rare in wild, but 

common in reared fishes. It is suggested 

that albino specimens could face high 

risk of predation due to being 

conspicuous to predators (Sazima and 

Pombal, 1986). Therefore, albino 

individuals in wild have little chance of 

survival to adulthood due to increased 

risk of predation. Reared fishes cultured 

in the farm meet much fewer predators. 

Meanwhile, reared fishes always have a 

small effective population size and 

favoring inbreeding. Therefore, 

the offspring are much easier to be 

homozygous recessive at albino locus. 

By contrast, it seems that albinism may 

have less influence in feeding, growth 

and reproduction (Joseph, 1961; 

Sandoval-Castillo et al., 2006; Lipej et 

al., 2011; Ibrahim and Jawad, 2017). In 

channel catfish, several yield trials have 

been conducted to compare growth, 

survival, fecundity and reproductive 

performance of albino and normal 

individuals. However, the results is 

somewhat mixed, no definitive 

statements could be made (Tave, 1994). 

The social consequences of albinism for 

catfish showed that albinism can be 

associated with lower aggressiveness 

and with reduced shoaling behavior 

preference (Slavík et al. 2015, 2016). 

    Many studies have also reported 

environmental factors (Aritaki and 

Seikai, 2004), light intensity (Bolker 

and Hill, 2000), feeding during larval 

stages (Yamamoto et al., 1992; 

Kazanawa, 1993), the hormones 

(Tagawa and Aritaki, 2005) involved in 

body color anomalies. The incidence of 

albinism can be artificially increased in 

fish by exposing the eggs to heavy 

metals (Westerman and Birge, 1978) 

and may occur in fry originating from 

crosses in which adult specimens have 

been exposed to heavy metals (Oliveira 

and Foresti, 1996), as these metals have 
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the ability to create a genetic random 

alteration (Wakida-Kusunoki and 

Amador-del-Ángel, 2013). While 

partial albinism may result from certain 

obstruction in the process of gene 

expression, environmental conditions or 

pathogens. In the future, additional 

studies are necessary to evaluate the 

reason and inheritance of the special 

albinism. 

 

Acknowledgements 

This work was supported by China 

Agriculture Research System (CARS-

46), the Fund for Independent 

Innovation on Agriculture Science and 

Technology of Jiangsu Province 

[CX(15)1013], and the project of  

human resources and social security of 

Jiangsu Province (2014-NY-008). 

 

References 

Aitken, W.W., 1937. Albinism in 

Ictalurus punctatus. Copeia, 1937(1), 

64. 

Allen, K.O., 1968. Heat tolerance of 

albino vs. normal channel catfish 

(Ictalurus punctatus). Proceedings of 

the annual conference of the 

Southeastern Association of Game 

and Fish Commissioners, 22, 267-

270. 

Aritaki, M. and Seikai, T., 2004. 

Temperature effects on early 

development and occurrence of 

metamorphosis-related  

morphological abnormalities in 

hatchery-reared brown sole 

Pseudopleuronectes herzensteini. 

Aquaculture, 240(1-4), 517-530. 

Bolker, J.A. and Hill, C.R., 2000. 

Pigmentation development in 

hatchery reared flatfishes. Journal of 

Fish Biology, 56(5), 1029-1052. 

Bondari, K., 1981. A study of 

abnormal characteristics of channel 

catfish and blue tilapia. Proceedings 

of the Annual Conference of the 

Southeastern Association of Fish and 

Wildlife Agencies, 35, 566-578. 

Bondari, K., 1984a. Performance of 

albino and normal channel catfish 

(Ictalurus punctatus) in different 

water temperatures. Aquaculture 

Research, 15(3), 131-140. 

Bondari, K., 1984b. Comparative 

performance of albino and normally 

pigmented channel catfish in tanks, 

cages, and ponds. Aquaculture, 37(4), 

293-301. 

Brady, L.E.L., Hulsey, A.H. and 

Waston, M.E., 1962. Pied channel 

catfish: a color mutation. 

Proceedings of the Annual 

Conference of the Southeastern 

Association of Game and Fish 

Commissioners, 16, 360-361. 

Carden, S.M., Boissy, R.E., 

Schoettker, P.J. and Good, W.V., 

1998. Albinism: modern molecular 

diagnosis. British Journal of 

Ophthalmology, 82(2), 189-195. 

Dawson, C.E., 1967. Three new 

records of partial albinism in 

American heterostomata. 

Transactions of the American 

Fisheries Society, 96(4), 400-404. 

Emmens, C.W. and Axelrod, H.R., 

1968. Catfish. Neptune City, NJ: 

T.F.H. publications, Inc. pp. 1-6. 

Fishery Bureau, M.O.A., 2016. China 

fishery statistical yearbook. Beijing: 

China Agricultural Press. pp. 30-31. 

Follett, W.I. and Dempster, L.J., 1966. 

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
22

91
6.

20
21

.2
0.

5.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

fr
o.

ir
 o

n 
20

25
-1

0-
18

 ]
 

                               4 / 7

https://dor.isc.ac/dor/20.1001.1.15622916.2021.20.5.3.0
http://jifro.ir/article-1-2923-en.html


Iranian Journal of Fisheries Sciences 20(5) 2021                            1539 

Partial melanalbinism in an 

scorpaenid fish, Sebastodes 

melanostomus Eigenmann and 

Eigenmann, from Monterey Bay, 

California, with selected references 

to melanism and albinism in fishes. 

The Wasmann Journal of Biology, 24, 

189-198. 

Goudie, C.A., Simco, B.A., Davis, 

K.B. and Parker, N.C., 1992. 

Reproductive performance of 

pigmented and albino female 

channel catfish induced to spawn 

with HCG or Ovaprim. Journal of 

the World Aquaculture Society, 23(2), 

138-145. 

Hatler, D.F., 1974. An albino cancer 

magister (Decapoda, Brachyura). 

Crustaceana, 27(3), 319-320. 

Hain, J.H.W. and Leatherwood, S., 

1982. Two sightings of white pilot 

whales, Globicephala melaena, and 

summarized records of anomalously 

white cetaceans. Journal of 

Mammalogy, 63(2), 338-343. 

Heaton, E.K., Boggess, Jr. T.S., 

Worthington, R.E. and Hill, T.K., 

1973. Quality comparisons of albino 

and regular (gray) channel catfish. 

Journal of Food Science, 38(7), 

1194-1196. 

Hill, T.K., 1974. Comparison of albino 

and normal channel catfish grown in 

cages in a pond. Proceedings of the 

annual conference of the 

Southeastern Association of Game 

and Fish Commissioners, 28, 231-

235. 

Ibrahim, M. and Jawad, L.A., 2017. 

First records of albinism and dorsal 

fin anomaly cases in two fish species 

Collected from Jubail Vicinity, 

Arabian Gulf, Saudi Arabia. 

International Journal of Marine 

Science, 7(4), 31-36. 

Joseph, E., 1961. An albino cownose 

ray, Rhinoptera bonasus (Mitchill) 

from Chesapeake Bay. Copeia, 

1961(4), 482-483. 

Kazanawa, A., 1993. Nutritional 

mechanisms involved in the 

occurrence of abnormal 

pigmentation in hatchery-reared 

flatfish. Journal of the World 

Aquaculture Society, 24(2), 162-166. 

Kinnear, P.E.P. Jay, B.B. and Witkop, 

C.J.C., 1985. Albinism. Survey of 

Ophthalmology, 30(2), 75-101.  

Li, Y., Xin, G., Bao, L., Elaswad, A., 

Huggins, K.W., Dunham, R. and 

Liu, Z.J., 2017. A deletion in the 

Hermansky–Pudlak syndrome 4 

(Hps4) gene appears to be 

responsible for albinism in channel 

catfish. Molecular Genetics and 

Genomics, 292(3), 663-670. 

Lipej, L., Mavric, B., Ziza, V. and 

Capapé, C., 2011. First cases of 

albinism recorded in the marble 

electric ray Torpedo marmorata 

(Chondrichthyes: Torpedinidae). 

Cahiers de Biologie Marine, 52(3), 

261-267. 

Liu, Z.J., Liu, S.K., Yao, J., Bao, L.S., 

Zhang, J.R., Li, Y., Jiang, C., Sun, 

L.Y., Wang, R.J., Zhang, Y., Zhou, 

T., Zeng, Q.F., Fu, Q., Gao, S., Li, 

N., Koren, S., Jiang, Y.L., Zimin, 

A., Xu, P., Phillippy, A.M., Geng, 

X., Song, L., Sun, F.Y., Li, C., 

Wang, X.Z., Chen, A.L., Jin, Y.L., 

Yuan, Z.H., Yang, Y.J., Tan, S.X., 

Peatman, E., Lu, J.G., Qin, Z.K., 

Dunham, R., Li, Z.X., Sonstegard, 

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
22

91
6.

20
21

.2
0.

5.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

fr
o.

ir
 o

n 
20

25
-1

0-
18

 ]
 

                               5 / 7

http://xueshu.baidu.com/usercenter/data/journal?cmd=jump&wd=journaluri%3A%28e95417c2814a7d32%29%20%E3%80%8AJournal%20of%20Mammalogy%E3%80%8B&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8&sc_f_para=sc_hilight%3Dpublish&sort=sc_cited
http://xueshu.baidu.com/usercenter/data/journal?cmd=jump&wd=journaluri%3A%28e95417c2814a7d32%29%20%E3%80%8AJournal%20of%20Mammalogy%E3%80%8B&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8&sc_f_para=sc_hilight%3Dpublish&sort=sc_cited
https://dor.isc.ac/dor/20.1001.1.15622916.2021.20.5.3.0
http://jifro.ir/article-1-2923-en.html


1540 Zhong et al., First record of partial fin albinism in channel catfish Ictalurus punctatus… 

T., Feng, J.B., Danzmann, R.G., 

Schroeder, S., Scheffler, B., Duke, 

M.V., Ballard, L., Kucuktas, H., 

Kaltenboeck, L., Liu, H.X., 

Armbruster, J., Xie, Y.J., Kirby, 

M.L., Tian, Y., Flanagan, M.E., 

Mu, W.J. and Waldbieser, G.C., 

2016. The channel catfish genome 

sequence provides insights into the 

evolution of scale formation in 

teleosts. Nature Communications, 7, 

11757. 

Menzel, R.W., 1944. Albino catfish in 

Virginia. Copeia, 1950(2), 149. 

Menzel, R.W., 1958. Further notes on 

the albino catfish. Journal of 

Heredity, 49(6), 284-293. 

Muto, N., Takayama, K. and Kai, Y., 

2015. First record of abnormal body 

coloration in a rockfish Sebastes 

trivittatus (Scorpaenoidei: 

Sebastidae). Ichthyological Research, 

63(1), 197-199. 

Nelson, B.A., 1959. Progress report on 

golden catfish. Proceedings of the 

annual conference of the 

Southeastern Association of Game 

and Fish Commissioners, 12, 75-78. 

Oliveira, C. and Foresti, F., 1996. 

Albinism in the banded knifefish, 

Gymnotus carapo. Tropical Fish 

Hobbyist, 44, 92-96. 

Page, J.W. and Andrews, J.W., 1975. 

Effects of light intensity and 

photoperiod on growth of normally 

pigmented and albino channel catfish. 

North American Journal of 

Aquaculture, 37(3), 121-122. 

Parker, N.C. and Klar, G.T., 1987. 

Depigmented skin lesions 

(stripedness) in channel catfish 

(Ictalurus punctatus). Aquaculture, 

60(2), 117-120. 

Prather, E.E., 1961. A comparison of 

production of albino and normal 

channel catfish. Proceedings of the 

annual conference of the 

Southeastern Association of Game 

and Fish Commissioners, 15, 302-

303. 

Reum, J.C.P., Paulsen, C.E., Pietsch, 

T.W. and Parker-Stetter, S.L., 2008. 

First record of an albino 

chimaeriform fishes, Hydrolagus 

colliei. Northwestern 

Naturalist, 89(1), 60-62. 

Sandoval-Castillo, J., Mariano-

Melendez, E. and Villavicencio-

Garayzar, C., 2006. New records of 

albinism in two elasmobranchs: the 

tiger shark Galeocerdo cuvier and 

the giant electric ray Narcine 

entemedor. Cybium, 30(2), 191-192. 

Sazima, I. and Pombal, J.P.Jr., 1986. 

Um albino de Rhamdella minuta, 

comnotas sobre seu comportamento 

(Osteichthys, Pimelodidae). Revista 

Brasileira de Biologia, 46(2), 377-

381. 

Slavík, O., Horký, P. and Maciak, M., 

2015. Ostracism of an albino 

individual by a group of pigmented 

catfish. PLoS ONE, 10(5), e0128279. 

Slavík, O., Horký, P. and 

Wackermannová, M., 2016. How 

does agonistic behavior differ in 

albino and pigmented fish? PeerJ, 4, 

e1937. 

Shinohara, G. and Amaoka, K., 1993. 

Albino specimen of Sebastolobus 

macrochir collected from off the 

Shimokita Peninsula, Northern Japan. 

Japanese Journal of 

Ichthyology, 39(4), 395-397. 

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
22

91
6.

20
21

.2
0.

5.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

fr
o.

ir
 o

n 
20

25
-1

0-
18

 ]
 

                               6 / 7

http://pubmedcentralcanada.ca/pmcc/solr?term=author:\(Ludmilla%20Kaltenboeck\)
https://dor.isc.ac/dor/20.1001.1.15622916.2021.20.5.3.0
http://jifro.ir/article-1-2923-en.html


Iranian Journal of Fisheries Sciences 20(5) 2021                            1541 

Tagawa, M. and Aritaki, M., 2005. 

Production of symmetrical flatfish 

by controlling the timing of thyroid 

hormone treatment in spotted halibut 

Verasper variegatus. General and 

Comparative Endocrinology,  141(2), 

184-189. 

Tave, D., 1994. Albinos, channel 

catfish of the future? Aquaculture 

Magzine, 20, 81-83. 

Wakida-Kusunoki, A.T. and Amador-

del-Ángel, L.E., 2013. First record 

of albinism in gafftopsail catfish 

Bagre marinus (Pisces: Ariidae) 

from southeast Mexico. Revista de 

Biología Marinay Oceanografía, 

48(1), 203-206. 

Wang, J.C.S., 1986. Fishes of the 

Sacramento-San Joaquin Estuary and 

adjacent waters, California: a guide 

to early life histories. Tracy fish 

collection facility studies. U.S. 

Bureau of Reclamation, Mid-Pacific 

Region and Denver Technical 

Service Center. Vol. 44 (Special 

Publication). pp.1-10. 

Westerman, A.G. and Birge, W.J., 

1978. Accelerated rate of albinism in 

channel catfish exposed to metals. 

North American Journal of 

Aquaculture, 40(4), 143-146. 

Yamamoto, T., 1973. Inheritance of 

albinism in the goldfish, Carassius 

auratus. The Japanese Journal of 

Genetics, 48(1), 53-64. 

Yamamoto, T., Fukusho, K., Okauchi, 

M., Tanaka, H., Nagata, W.D., 

Seikai, T. and Watanabe, T., 1992. 

Effect of various foods during 

metamorphosis on albinism in 

juvenile of flounder. The Japanese 

Society of Fisheries Science, 58(3), 

499-508. 

Zhong, L.Q., Song, C., Chen, X.H., 

Wang, M.H., Qin, Q. and Bian, 

W.J., 2016. Channel catfish in China: 

Historical aspects, current status, and 

problems. Aquaculture, 465, 367-

373. 

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
22

91
6.

20
21

.2
0.

5.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

fr
o.

ir
 o

n 
20

25
-1

0-
18

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               7 / 7

http://www.sciencedirect.com/science/journal/00448486
https://dor.isc.ac/dor/20.1001.1.15622916.2021.20.5.3.0
http://jifro.ir/article-1-2923-en.html
http://www.tcpdf.org

