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Short Communication

Introduction
The current distribution of the Atlantic cod is exten-
sive: from Cape Cod in the south to Spitzbergen in 
the north (Geffen et al. 2006). In their geographical 
range, cod populations vary in growth rates, life-his-
tory patterns, population structure, fecundity and fish 
condition (Brandter 2005). Imsland & Jonsdottir 
(2003) reported that, in addition to genetic and mor-
phological differences among populations, there are 
noticed differences within the populations, including 
a variety of colouration patterns (Wroblewski et al. 
2005, Sherwood & Grabowski 2010). 

Morphological changes in skin colouration of 
fish are often accredited to environmental conditions, 
in which they live (Jonsson & Jonsson 1993, Ahilan 
& Prince Jeyaseelan 2001). Gosse & Wroblewski 
(2004) studied Atlantic cod with unusual coloura-
tion from the coastal waters of Newfoundland and 
Labrador, Canada and distinguished three coloura-
tion variants: “red”, “brown” and “golden-brown”. 
Sherwood & Grabowski (2010) examined the life-
history implications of colour variation in the Gulf of 
Maine cod. Atlantic cod with these specific coloura-
tions are rarely caught in other parts of their range. 
One “gold”-coloured individual was captured in the 

waters of the Svalbard Bank in the North Atlantic 
(Więcaszek 2009). Although, there are anecdotal 
fishermen reports of “coloured” cod encountering 
within the European waters, with the exception of 
the only “brown”-coloured cod that had been caught 
in the North Sea and reported by Rybczyk et al. 
(2014), coloured variants of cod have not been re-
ported yet. 

The objective of this study was to examine and 
document biological characteristics of the first “red”-
coloured Atlantic cod (Gadus morhua L.) specimen 
that was trawl-caught on 15th July 2012 at depth of 
22 m, inshore of Denmark in the North Sea (GPS 
location: 57o41.01´N; 9o17.5´E; Fig. 1).

Materials and Methods
After being captured, the “red” cod was kept on ice 
and transported to the laboratory at the Department 
of Sozology at the West Pomeranian University of 
Technology, Szczecin, Poland. Total and standard 
lengths were measured with electronic callipers to 
the nearest 0.1 mm. Electronic balance was used to 
obtain the total weight with the precision of 0.1 g. 
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The red colouration was examined and confirmed 
using the RGR method proposed by Sherwood 
& Grabowski (2010). Sagittal otoliths were used 
to estimate age and growth rates (Gjøsæter & 
Danielssen 2011). Diet analysis was performed on 
the stomach contents following Hyslop (1980). The 
method described by Vitale et al. (2006) was used 
for the macroscopic and histological examination of 
gonads. 

Results
The “red” cod was a male with a total length of 512 
mm and weight of 1291.6 g. Its age was estimated at 
three years. The stomach content analysis revealed 

stomach fullness at 60%, half of which was owing to 
brittle stars (Ophiuroidea). The remaining, less im-
portant food components were shrimps (Mysidacea), 
amphipod crustaceans (Gammaridae), crabs (Cancer 
pagrus) and fish fragments. Vegetarian food (algae 
and vascular plants) and detritus were also found in 
the stomach content. 

This uniquely coloured cod had a characteristic 
burgundy to red dorsal body surface, slightly bright-
er but more intense red sides and lightly coloured, 
bright ventral surface. The dorsal surface of the head 
and the body and the lateral surfaces were speckled 
with numerous dark spots. The fins were dark red 
with the first rays of the pectoral fins being inten-
sively red (Figs. 2 and 3).

 
 
 

 
 
 
 
 
 
 

Fig. 1. Location of the “red” Atlantic cod captured in December 2013.

Fig. 2. A “red” cod captured in the North Sea.
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Discussion
Ursin (1984) reported that the Atlantic cod from the 
North Sea reaches 356-412 mm total length. The 
analysis of the length growth rate indicated that dur-
ing the first year, the “red” cod attained 318 mm and 
480 mm in the second year. Age and gonad analysis 
indicated that this fish was sexually immature. This 
corresponds to the records of the North Sea cod, 
which usually reaches sexual maturity at the age 5 
or 6 (Oosthuizen & Daan 1974, Rijnsdorp et al. 
1991).

The unique skin colouration of fish depends 
on the variety and concentration of pigments found 
in the chromatophores within the skin. Brown and 
black pigments are contained in the melanophores, 
while red, orange and yellow are found in the eryth-
rophores and xanthophores, respectively (Bagnara 
& Hadley 1973). The factors responsible for the ac-
tual colouration, however, are very difficult to deter-
mine. Gosse & Wroblewski (2004) concluded that 
the red colour in a coastal cod population in Labrador 
was attributable to a diet rich in carotenoids, e.g. 
benthic invertebrates. They found that, following 
the diet switch experiment (invertebrates to fish), 
the “red” and “brown” cod lost their pigmentation. 
Similarly, Bigelow & Schroeder (1953) suggested 
that colour variation of cod in the Gulf of Maine was 
no more than an expression of diet and habitat pref-
erences, which could vary over cod’s lifetime. The 
results of Sherwood & Grabowski (2010) indicate 

that although colour expression in cod can be tran-
sient under certain circumstances, the expression of 
red colour is likely associated with a very distinct 
life-history strategy. Differences in diet, habitat pref-
erences, growth and body shape are all consistent 
with the existence of alternative life-history strat-
egies in cod (and possibly ecotype variation), as 
shown for other species of fish (Jonsson & Jonsson, 
1993, Bernatchez et al. 1996, Kerr et al. 2009). It 
is unknown whether this life-history variation results 
from a conditional strategy, e.g. partial migration or 
genetic differences. 
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