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Biodiversity of Arctic Marine Fishes: 

Taxonomy and Zoogeography 

(Marine Biodiversity, Published) 



Arctic Region 

(green) 



Collection localities 

for samples in the 

Arctic fish DNA 

barcode database 
(C.W. Mecklenburg, PI) 

1,214 tissue 

       samples 

 

188 species 



Synonyms, supported by new data: 
Arctogadus borisovi Drjagin, 1932 = Arctogadus glacialis (Peters, 1872) 

Aspidophoroides bartoni Gilbert, 1896 = Aspidophoroides monopterygius (Bloch, 1786) 

Careproctus dubius Zugmayer, 1911 = Careproctus reinhardti (Krøyer, 1862) 

Cottus groenlandicus Cuvier, 1829 = Myoxocephalus scorpius (Linnaeus, 1758) 

Eumicrotremus eggvinii Koefoed, 1956 = Eumicrotremus spinosus (Fabricius, 1776) 

Gadus callarias marisalbi Derjugin, 1920 = Gadus macrocephalus Tilesius, 1810 

Gadus ogac Richardson, 1836 = Gadus macrocephalus Tilesius, 1810 

Gymnelus barsukovi Chernova, 1999 = Gymnelus viridis (Fabricius, 1780) 

Gymnelus bilabrus Andriashev, 1937 = Gymnelus viridis (Fabricius, 1780) 

Gymnelus knipowitschi Chernova, 1999 = Gymnelus hemifasciatus Andriashev, 1937 

Gymnelus platycephalus Chernova, 1999 = Gymnelus hemifasciatus Andriashev, 1937 

Liparis liparis bathyarcticus Parr, 1931 = Liparis bathyarcticus Parr, 1931 

Lycodes vahli gracilis Sars, 1867 = Lycodes gracilis Sars, 1867 

Lycodes vahli vahli Reinhardt, 1831 = Lycodes vahli Reinhardt, 1831 

Lycodonus ophidium (Jensen, 1902) = Lycodonus flagellicauda (Jensen, 1902) 

Myoxocephalus scorpius groenlandicus (Cuvier, 1829) = Myoxocephalus scorpius (Linnaeus, 

1758) 

Myoxocephalus verrucosus Bean, 1881 = Myoxocephalus scorpius (Linnaeus, 1758) 

Myxine limosa Girard, 1859 = Myxine glutinosa Linnaeus, 1758 

Melletes papilio Bean, 1880 = Hemilepidotus papilio (Bean, 1880) 

Theragra chalcogramma (Pallas, 1814) = Gadus chalcogrammus Pallas, 1814 

Theragra finnmarchica Koefoed, 1956 = Gadus chalcogrammus Pallas, 1814 

Triglopsis quadricornis (Linnaeus, 1758) = Myoxocephalus quadricornis (Linnaeus, 1758) 

Ulcina olrikii (Lütken, 1877) = Aspidophoroides olrikii Lütken, 1877 



Relationships needing further study: 
Cottunculus konstantinovi Myagkov, 1991 = Cottunculus microps Collett, 1875? 

Cottunculus sadko Essipov, 1937 = Cottunculus microps Collett, 1875? 

Gymnelus andersoni Chernova, 1998 = Gymnelus retrodorsalis Le Danois, 1913? 

Gymnelus esipovi Chernova, 1999 = Gymnelus retrodorsalis Le Danois, 1913? 

Gymnelus obscurus Chernova, 2000 = Gymnelus viridis (Fabricius, 1780)? 

Gymnelus taeniatus Chernova, 2005 = Gymnelus retrodorsalis Le Danois, 1913? 

Liparis bristolensis (Burke, 1912)  = Liparis tunicatus Reinhardt, 1836? 

Liparis marmoratus Schmidt, 1950 (in part?) = Liparis tunicatus Reinhardt, 1836? 

Lycodes rossi Malmgren, 1865 = Lycodes reticulatus Reinhardt, 1835? 



Fish species in Arctic Region 

(n = 242 species) 

Fish species in Chukchi Sea 

(n = 78 species) 

Arctic 

41% 

Boreal 

59% 

Arctic 

40% 

Boreal 
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1939 2011 

Arctic 

40% 

Boreal 
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Marine fish species in the Chukchi 

Sea 

Boreal 

54% 

Arctic 

46% 



Hippoglossoides 

robustus 
Bering Flounder 

 

Bathurst Inlet 

1975 Eggs at 

Long Strait 

1934 
East Siberian Sea 

RUSALCA 2009 

Documented 

geographic 

distribution 



RUSALCA Bottom Trawl Stations in Chukchi Borderland 

Bering Strait 

Wrangel I. 

100 m 

2004 

2009 

Chukchi Cap 

588 m 

Slope Sta 1 

370 m 
Slope Sta 2 

236 m 





Russian–American Long-term 

Census of the Arctic (RUSALCA), 

2009: 
Atlantic Fishes in the 

Chukchi Borderland 

TEAM-Fish Workshop  

University of Tromsø 

Tromsø, Norway  

7 November 2011 

Presentation by C.W. Mecklenburg 

Maps by T.A. Mecklenburg 



Strong outflow of Pacific Water through Bering 

Strait 

Bering Strait 



Atlantic 

Water 

circulation 

in the 

Arctic, 

200–800 m 

Fram 

Strait 

Barents 

Sea 



Gadiformes 

 Gadidae (cods) 

  Arctogadus glacialis 
  Boreogadus saida 
  Gadus chalcogrammus 
 
Scorpaeniformes 

 Cottidae (sculpins) 

  Artediellus atlanticus 
  Triglops nybelini 

 Psychrolutidae (fathead 

sculpins) 

  Cottunculus microps 

 Liparidae (snailfishes) 

  Careproctus reinhardti 
  Liparis fabricii 

Perciformes 

 Stichaeidae (pricklebacks) 

  Leptoclinus maculatus 

 Zoarcidae (eelpouts) 

  Lycodes adolfi 
  Lycodes seminudus 
 
Pleuronectiformes 

 Pleuronectidae (flounders) 

  Reinhardtius hippoglossoides 
 
 

Species = 12 

 

Families = 7 

 

Orders = 4 

Classification of Species Taken by Otter Bottom 

Trawl in Chukchi Borderland, 2009 



6 species collected in the Chukchi Borderland 

are also found on the continental shelf 

Liparis fabricii 
Gelatinous Seasnail 

Reinhardtius hippoglossoides 
Greenland Halibut 

Boreogadus saida 
Arctic Cod 

Arctogadus glacialis 
Polar Cod 

Gadus chalcogrammus 
Walleye Pollock 

Leptoclinus maculatus 
Daubed Shanny 



Reinhardtius 

hippoglossoides 
Greenland Halibut 

arctic–boreal 

Pacific & Atlantic 

 

(amphi-Arctic, 

amphiboreal) 

437 mm TL 

Chukchi Borderland: 

   1 at 365–370 m 

 

Overall depth range: 

   14–2,000 m 

Demersal, benthopelagic 



Gadus 

chalcogrammus 
Walleye Pollock 

 

predominantly 

boreal Pacific 

 

(amphi-Arctic) 

392 mm TL 

Chukchi Borderland: 

   1 at 365–370 m 

 

Overall depth range: 

   Surface to 1,200 m 

Demersal & pelagic 

Norway 

pollock 



The other 6 species were found only in the Chukchi Borderland 

Careproctus reinhardti 
Sea Tadpole 

Artediellus atlanticus 
Atlantic Hookear Sculpin 

Triglops nybelini 
Bigeye Sculpin 

Cottunculus microps 
Polar Sculpin Lycodes adolfi 

Adolf’s eelpout 

Lycodes seminudus 
Longear Eelpout 



Atlantic 

Water 

circulation 

in the 

Arctic, 

200–800 m 

Fram 

Strait 

Barents 

Sea 



Careproctus reinhardti 
Sea Tadpole 

Arctic species, 

mainly Atlantic, 

possibly 

circumpolar 

RUSALCA 2009: 

   1 at 365–370 m (SL1) 

 

Overall depth range: 

   100–1,840 m? 

(Identification problem) 

Benthic 

 

170 mm TL 
1959 

RUSALCA 2009 
2008, 2011 



Cottunculus microps 
Polar Sculpin 

Chukchi Borderland: 

   1 at 365–370 m 

 

Overall depth range: 

   159–1,450 m 

Benthic 

135 mm TL 

arctic–boreal, 

mainly Atlantic, 

possibly 

circumpolar 

1972 RUSALCA 2009 



Artediellus atlanticus 
Atlantic Hookear Sculpin 

arctic–boreal, 

mainly Atlantic, 

possibly 

circumpolar 

Chukchi Borderland: 

   5 at 227–236 m 

   2 at 365–370 m 

 

Overall known depth range: 

   11–1,366 m 

Benthic 

142 mm TL 



arctic, mainly 

Atlantic, 

probably 

circumpolar 

Lycodes adolfi 
Adolf’s Eelpout 

 

193 mm TL 

Nielsen & Fosså 1993 

Chukchi Borderland: 

   4 at 580–588 m 

 

Overall depth range: 

   386–1,880 m 

Benthic 

Yerma

k 

Plateau 



Fishes of the Arctic Ocean 

and Adjacent Seas 

 
A distributional atlas and 

identification guide to the 

Arctic marine ichthyofauna  

 



Liparis bathyarcticus 
Arctic Seasnail 

Liparis gibbus 
Variegated Snailfish 

Liparis fabricii 

Gelatinous Seasnail 

Liparis tunicatus 
Kelp Snailfish 

DNA sequences 

(barcodes) 

indicate 4 distinct 

species of Liparis 

are present 



Very close in appearance, yet they are genetically different. 

Liparis 

bathyarcticus 
Arctic Seasnail 

Liparis gibbus 
Variegated Snailfish 
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RUSALCA 2012: Fish Diversity & Otter Trawling 

Cruise objectives for 2012 are the same as for 2009, slightly modified: 

 

1) Deploy the otter trawl at selected stations sampled in 2009, omitting 

those that were nonproductive in terms of species diversity, and trawl twice 

rather than once at some other stations.  

 

2) Document the catch by preserving examples of each species caught and 

archiving them in the PIs’ museums’ permanent fish collections (CAS, UAM, 

ZIN).   

 

3) Obtain tissue samples for DNA sequencing. Analyses in addition to 

barcoding will be conducted. All tissue-sampled fishes need to be 

photographed and archived to provide proper documentation. 

 

4) Collect specimens for taxonomic research. Natalia and I need specimens 

for study of morphological characters, not just for archiving as species 

identification vouchers.   

 

5) Photograph live and fresh specimens to fill remaining gaps in the atlas & 

guide. There are still a lot of gaps. 

 


