
The following supplement accompanies the article 

Functional diversity of the Barents Sea fish community 

Magnus Aune Wiedmann1,*, Michaela Aschan1, Grégoire Certain2, Andrey Dolgov3,  
Michael Greenacre1,4, Edda Johannesen5, Benjamin Planque2, Raul Primicerio6 

1Norwegian College of Fishery Science, University of Tromsø (UiT), 9037 Tromsø, Norway 
2Institute of Marine Research (IMR), PO Box 6404, 9294 Tromsø, Norway 

3Knipovich Polar Research Institute of Marine Fisheries and Oceanography (PINRO), 6 Knipovich Street, 183038 
Murmansk, Russian  

4Universitat Pompeu Fabra and Barcelona Graduate School of Economics, Ramon Trias Fargas 25−27, 08005 
Barcelona, Spain 

5Institute of Marine Research (IMR), PO Box 1870, Nordnes, 5817 Bergen, Norway 
6Department of Marine and Arctic Biology, University of Tromsø (UiT), 9037 Tromsø, Norway 

*Corresponding author: magnus.a.wiedmann@uit.no 

Marine Ecology Progress Series 495: 205–218 (2014) 

 
 
Supplement 2. Literature cited for functional trait matrix presented in Supplement 1 

 
Albert OT (1993) Distribution, population structure and diet of silvery pout (Gadiculus 

argenteus thori J. Schmidt), poor cod (Trisopterus minutus minutus (L.)), four-bearded 
rockling (Rhinonemus cimbrius (L.)), and Vahl’s eelpout (Lycodes vahlii gracilis Reinhardt) 
in the Norwegian Deep. Sarsia 78:141–154 

Albert OT, Nilssen EM, Stene A, Gundersen AC, Nedreaas KH (2001) Maturity classes and 
spawning behavior of Greenland halibut (Reinhardtius hippoglossoides). Fish Res 51:217–
228  

Andriyashev AP (1954) Fishes of northern seas of the U.S.S.R. Academy of Science Press, 
Moscow-Leningrad. Translated from Russian by the Israel Program for Scientific 
Translations, Jerusalem 1964 

Atkinson EG, Percy JA (1992) Diet comparison among demersal marine fish from the Canadian 
Arctic. Polar Biol 11:567–573  

Bagenal TB (1963) The fecundity of witches in the Firth of Clyde. J Mar Biol Assoc UK 
43:401–407  

Beare DJ, Moore PG (1997) The contribution of amphipoda to the diet of certain inshore fish 
species in the Kames Bay, Millport. J Mar Biol Assoc UK 77:907–910  

Berestovskiy YG (1995) Feeding habitats and strategy of American plaice, Hippoglossoides 
platessoides limandoides, in the Barents and Norwegian Seas. J Ichthyol 35:40–54 

Bjelland O, Bergstad OA, Skjæraasen JE, Meland K (2000) Trophic ecology of deep-water 
fishes associated with the continental slope of the eastern Norwegian Sea. Sarsia 85:101–117 

Breder CM, Rosen DE (1966) Modes of reproduction in fishes. T.F.H. Publications, Neptune 
City, New Jersey 

Burnett J, Ross MR, Clark SH (1992) Several biological aspects of the witch flounder 
(Glyptocephalus cynoglossus (L.)) in the Gulf of Maine-Georges Bank region. J Northwest 
Atl Fish Sci 12:15–25  



2 

Calis E, Jackson EH, Nolan CP, Jeal F (2005) Preliminary age and growth estimates of the 
rabbitfish, Chimara monstrosa, with implications for future resource management. J 
Northwest Atl Fish Sci 35:15–26  

Casey JM, Myers RA (1998) Near extinction of a large, widely distributed fish. Science 
281:690–692  

Christiansen SJ, Fevolden SE, Karamuschko OV, Karamuschko LI (1998) Maternal output in 
polar fish reproduction. In: Di Prisco G, Pisano E, Clarke A (eds) Fishes of Antarctica. A 
biological overview. Part 1 Ecology. Springer Verlag, Milano, p 41–51 

Clarke MW, Kelly CJ, Connolly PL, Molloy JP (2003) A life history approach to the 
assessment and management of deep-water fisheries in the Northeast Atlantic. J Northwest 
Atl Fish Sci 31:401–411 

Coad BW, Power G (1973) Observations on the ecology and phenotypic variation of the 
threespine stickleback, Gasterosteus aculeatus L., 1758, and the blackspotted stickleback, G. 
wheatlandi Putnam, 1867 (Osteichthyes: Gasterosteidae) in Amory Cove, Quebec. Can Field 
Nat 87:113–122 

Dalpadado P, Ellertsen B, Melle W, Dommasnes A (2000) Food and feeding conditions of 
Norwegian spring-spawning herring (Clupea harengus) through its feeding migrations. ICES 
J Mar Sci 57:843–857  

Dolgov AV (2005) Feeding and food consumption by the Barents Sea skates. J Northwest Atl 
Fish Sci 35:495–503  

Dolgov AV (2009) Trophic structure of the Barents Sea fish assemblage with special reference 
to the cod stock recoverability. Prog Oceanogr 81:165–173  

Drevetnyak KV, Kluev AI (2005) On fecundity of Sebastes viviparus from the North East 
Arctic. ICES CM 2005/Q:31 

Ebert DA, Bizzarro JJ (2007) Standardized diet compositions and trophic levels of skates 
(Chondrichthyes: Rajiformes: Rajoidei). Environ Biol Fishes 80:221–237  

Eliassen JE, Falk-Petersen IB (1985) Reproductive biology of the roughhead grenadier 
(Macrourus berglax Lacepède) (Pisces, Gadiformes) from the continental slope of northern 
Norway. Sarsia 70:59–67 

Eliassen JE, Jobling M (1985) Food of roughhead grenadier, Macrourus berglax, Lacepede in 
north Norwegian waters. J Fish Biol 26:367–376  

Ennis GP (1970) Age, growth and sexual maturity of the shorthorn sculpin, Myoxocephalus 
scorpius, in Newfoundland waters. J Fish Res Board Can 27:2155–2158  

Erzini K (1994) An empirical study of variability in length-at-age of marine fishes. J Appl 
Ichthyology 10:17–41  

Falk-Petersen IB, Frivoll V, Gulliksen B, Haug T, Vader W (1988) Age/size relations and food 
of two snailfishes, Liparis gibbus and Careproctus reinhardii (Teleostei, Liparididae) from 
Spitsbergen coastal waters. Polar Biol 8:353–358  

Ferry-Graham LA, Drazen JC, Franklin V (2007) Laboratory observations of reproduction in 
the deep-water zoarcids Lycodes cortezianzus and Lycodapus mandibularis (Teleostei: 
Zoarcidae). Pac Sci 61:129–139  

Froese R, Pauly D (eds) (2011) FishBase. Available at www.fishbase.org 
Gjøsæter J (1973) Preliminary results of Norwegian polar cod investigation 1970-1972. ICES 

CM F:8 
Gjøsæter J (1981a) Life history and ecology of Maurolicus muelleri (Gonostomatidae) in 

Norwegian waters. Fiskeridir Skr Ser Havunders 17:109–131 
Gjøsæter J (1981b) Growth, production and reproduction of the myctophid fish Benthosema 

glaciale from western Norway and adjacent seas. FiskDir Skr Ser Havunders 17:79–108 
Gjøsæter H (1998) The population biology and exploitation of capelin (Mallotus villosus) in the 

Barents Sea. Sarsia 83:453–496  



3 

Goodson MS, Giske J, Rosland R (1995) Growth and ovarian development of Maurolicus 
muelleri during spring. Mar Biol 124:185–195  

Gundersen AC, Kjesbu OS, Nedreaas KH, Stene A (1999) Fecundity of Northeast Arctic 
Greenland halibut (Reinhardtius hippoglossoides). J Northwest Atl Fish Sci 25:29–36  

Haug T (1990) Biology of the Atlantic halibut, Hippoglossus hippoglossus (L., 1758). Adv Mar 
Biol 26:3–70 

Haug T, Gulliksen B (1988) Fecundity and oocyte sizes in ovaries of female Atlantic halibut. 
Sarsia 73:259–261 

Hildebrandt N, Bergmann M, Knust R (2011) Longevity and growth efficiency of two deep-
dwelling Arctic zoarcids and comparison with eight other zoarcid species from different 
climatic regions. Polar Biol 34:1523–1533 

Hovde SC, Albert OT, Nilssen EM (2002) Spatial, seasonal and ontogenetic variation in diet of 
Northeast Arctic Greenland halibut (Reinhardtius hippoglossoides). ICES J Mar Sci 59:421–
437  

Huse G, Gjøsæter H (1997) Fecundity of the Barents Sea capelin (Mallotus villosus). Mar Biol 
130:309–313  

Husebø Å, Nøttestad L, Fosså JH, Furevik DM, Jørgensen SB (2002) Distribution and 
abundance of fish in deep-sea coral habitats. Hydrobiologia 471:91–99  

Il’inskiy EN, Balanov AA, Ivanov OA (1995) Rare mesopelagic fishes Scopelosaurus harryi, 
Arctozenus rissoi, Magnisudis atlantica, and Tactostoma macropus from the Northwest 
Pacific. 2. Spatial distribution and biology. J Ichthyol 35:1–19 

Jákupsstovu SH, Haug T (1988) Growth, sexual maturation, and spawning season of Atlantic 
halibut, Hippoglossus hippoglossus, in Faroese waters. Fish Res 6:201–215  

Jennings S, Reynolds JD, Mills SC (1998) Life history correlates of responses to fisheries 
exploitation. Proc Biol Sci 265:333–339  

Jennings S, Greenstreet SPR, Reynolds JD (1999) Structural change in an exploited fish 
community: a consequence of differential fishing effects on species with contrasting life 
histories. J Anim Ecol 68:617–627  

Karamushko OV (2008) Species composition and structure of the ichthyofauna of the Barents 
Sea. J Ichthyol 48:277–291  

Link JS, Bolles K, Milliken CG (2002) The feeding ecology of flatfish in the northwest 
Atlantic. J Northwest Atl Fish Sci 30:1–17  

Link JS, Fogarty MJ, Langton RW (2005) The trophic ecology of flatfishes. In: Gibson RN (ed) 
Flatfishes: biology and exploitation. Blackwell Publishing, Oxford, p 185–212 

Lønne OJ, Gulliksen B (1989) Size, age and diet of polar cod, Boreogadus saida (Lepechin 
1773), in ice covered waters. Polar Biol 9:187–191  

MacPherson E (1980) Food and feeding of Chimaera monstrosa, Linnaeus, 1758, in the western 
Mediterranean. J Cons Int Explor Mer 39:26–29 

Magnussen E (2007) Interpopulation comparison of growth patterns of 14 fish species on Faroe 
Bank: Are all fishes on the bank fast-growing? J Fish Biol 71:453–475  

Marshall NB (1965) Systematic and biological studies of the macrourid fishes (Anacanthini-
Teleostii). Deep-Sea Res 12:299–322 

McAllister DE, Anderson ME, Hunter JG (1981) Deep-water eelpouts, Zoarcidae, from Arctic 
Canada and Alaska. Can J Fish Aquat Sci 38:821–839  

McMeans BC, Svavarsson J, Dennard S, Fisk AT (2010) Diet and resource use among 
Greenland sharks (Somniosus microcephalus) and teleosts sampled in Icelandic waters, using 
δ13C, δ15C, and mercury. Can J Fish Aquat Sci 67:1428–1438  

Møller PR, Jørgensen OA (2000) Distribution and abundance of eelpouts (Pisces, Zoarcidae) off 
west Greenland. Sarsia 85:23–48 



4 

Moura T, Figueiredo I, Machado PB, Gordo LS (2004) Growth pattern and reproductive 
strategy of the holocephalan Chimaera monstrosa along the Portuguese continental slope. J 
Mar Biol Assoc UK 84:801–804  

Munk P, Nielsen JG (2005) Eggs and larvae of North Sea fishes. Biofolia, Frederiksberg 
Murua H (2003) Population structure, growth and reproduction of roughhead grenadier on the 

Flemish Cap and Flemish Pass. J Fish Biol 63:356–373  
Nash RDM (1986) Aspects of the general biology of Wahl’s eelpout, Lycodes vahlii gracilis M. 

Sars, 1867 (Pisces: Zoarcidae) in Oslofjorden, Norway. Sarsia 71:289–296 
Nedreaas K (1990) Age determination of Northeast Atlantic Sebastes species. J Cons Int Explor 

Mer 47:208–230 
Newton AW, Armstrong DW (1974) A note on the fecundity of lemon sole. ICES CM F:34 
Oldham WS (1972) Biology of the Scotian Shelf cusk, Brosme brosme. ICNAF Res Bull 9:85–

98 
Olsen E, Aanes S, Mehl S, Holst JC, Aglen A, Gjøsæter H (2010) Cod, haddock, saithe, herring, 

and capelin in the Barents Sea and adjacent waters: a review of the biological value of the 
area. ICES J Mar Sci 67:87–101  

Ottesen C (2004) Taxonomy, morphology and biology of Triglops murrayi and Triglops 
nybelini (family Cottidae) obtained at Svalbard and Jan Mayen. Cand Scient thesis, 
University of Tromsø 

Pauly D (1978) A preliminary compilation of fish length growth parameters. Ber Inst Meereskd 
Christian-Albrechts-Univ Kiel 55 

Pauly D (1980) On the interrelationships between natural mortality, growth parameters, and 
mean environmental temperature in 175 fish stocks. J Cons Int Explor Mer 39:175–192 

Penney R (1987) Development of deep-water redfish (Sebastes mentella) larvae, with 
comparative notes on newly extruded Acadian redfish (Sebastes fasciatus) from the Flemish 
Cap. Can J Zool 65:1167–1180  

Pethon P (2005) Aschehougs store fiskebok. Aschehoug, Oslo [In Norwegian] 
Raciborski K (1984) Migrations, reproduction, growth and feeding of Myoxocephalus scorpius 

(L) in Gdansk Bay (South Baltic). Pol Arch Hydrobiol 41:109–118 
Raitt DFS, Hall WB (1967) On the fecundity of the redfish. J Cons Int Explor Mer 31:237–245 
Rasmussen OI, Giske J (1994) Life-history parameters and vertical distribution of Maurolicus 

muelleri in Masfjorden in summer. Mar Biol 120:649–664  
Robertson DA (1976) Planktonic stages of Maurolicus muelleri (Teleostei: Sternoptychidae) in 

New Zealand waters. NZ J Mar Freshw Res 10:311–328  
Salvanes AGV, Stockley BM (1996) Spatial variation of growth and gonadal developments of 

Maurolicus muelleri in the Norwegian Sea and in a Norwegian fjord. Mar Biol 126:321–332  
Sameoto DD (1988) Feeding of lantern fish Benthosema glaciale off the Nova Scotia Shelf. Mar 

Ecol Prog Ser 44:113–129  
Singh-Renton S, Bromley PJ (1999) Feeding of small whiting (Merlangius merlangus) in the 

central and southern North Sea. J Mar Biol Assoc UK 79:957–960  
Snyder RJ (1991) Migration and life histories of the threespine stickleback: evidence for 

adaptive variation in growth rate between populations. Environ Biol Fishes 31:381–388  
Stokesbury MJW, Hervey-Clark C, Gallant J, Block BA, Myers RA (2005) Movement and 

environmental preferences of Greenland sharks (Somniosus microcephalus) electronically 
tagged in the St. Lawrence Estuary, Canada. Mar Biol 148:159–165  

Tåning ÅV (1961) Larval and postlarval stages of Sebastes species and Helicolenus 
dactylopterus. Rapp PV Reun Cons Int Explor Mer 150:234–240 

Templeman W (1982) Development, occurrence and characteristics of egg capsules of the 
thorny skate, Raja radiata, in the Northwest Atlantic. J Northwest Atl Fish Sci 3:47–56  



5 

von Dorrien CF (1993) Ökologie und Respiration ausgewälter arktischer Bodenfischarten. Ber 
Polarforsch 125:1–99 

Walker PA, Hislop JRG (1998) Sensitive skates or resilient rays? Spatial and temporal shifts in 
ray species composition in the central and north-western North Sea between 1930 and the 
present day. ICES J Mar Sci 55:392–402  

Walsh SJ (1994) Life history traits and spawning characteristics in populations of long rough 
dab (American plaice) Hippoglossoides platessoides (Fabrisius) in the North Atlantic. Neth J 
Sea Res 32:241–254  

Wienerroither R, Johannesen E, Dolgov A, Byrkjedal I and others (2011) Atlas of the Barents 
Sea fishes. IMR/PINRO Joint Report Series 1-2011 


