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Threespine Stickleback to Antlered Sculpin
Threespine Stickleback (Gasterosteus aculeatus) 
Linnaeus, 1758

Family Gasterosteidae 

Note: Exhibits highly variable life history patterns with marine, 
anadromous, riverine, and lacustrine populations [1, 2]. Data in 
this account are from marine and anadromous populations. 

Colloquial Name: Iñuit—Kakalisauraq [3].

Ecological Role: In locations where common, for instance in 
Kotzebue Sound, this species may be of ecological importance in 
local food webs.

Physical Description/Attributes: Moderately elongate body. Anadromous type is blue-black to silvery or greenish with 
yellow, silvery, or white bellies. Breeding males become bright blue or green with red or orange throats and bellies. For specific 
diagnostic characteristics, see Fishes of Alaska (Mecklenburg and others, 2002, p. 333) [4]. Swim bladder: Present, without 
pneumatic duct [5]. Antifreeze glycoproteins in blood serum: Unknown.

Range: U.S. Chukchi and Beaufort Seas [6]. Elsewhere in Alaska, in all coastal waters. Worldwide, from Bering Sea south to 
Monterey Bay, central California, and to Seas of Okhotsk and Japan; in Atlantic Ocean from Hudson Bay to southern Greenland, 
Iceland, and southern Barents Sea to Novaya Zemlya, Russia [6].

Threespine Stickleback (Gasterosteus aculeatus), 42 mm 
TL, northeastern Chukchi Sea, 2007. Photograph by C.W. 
Mecklenburg, Point Stephens Research.
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Relative Abundance: Common in brackish water at least as far north as Kotzebue Sound, U.S. Chukchi Sea, and occasional or 
rare east in U.S. Beaufort Sea [1, 9–11]. Rare in Northwest Territories, Canada [1]. Common in southwestern Barents Sea and 
Sea of Japan [6, 12].
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Geographic distribution of Threespine Stickleback (Gasterosteus aculeatus), within Arctic Outer Continental 
Shelf Planning Areas [7] based on review of published literature and specimens from historical and recent 
collections [6, 8]. 
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Depth Range: Intertidal to 27 m, as far as 805 km offshore for juveniles and adults [4, 13]. Larvae are abundant in surface 
waters [14]. Marine type spawns in shallow waters, such as tidepools [15]. 

Benthic and reproductive distribution of Threespine Stickleback (Gasterosteus aculeatus).
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Habitats and Life History
Anadromous and marine [1, 2].  
Eggs—Size: 0.11–0.16 cm [16]. Time to hatching: 5–20 days [12]. Habitat: Benthic, in tidepools for marine 
type [2].  
Larvae—Size at hatching: 2.0–5.5 mm [17, 18]. Size at juvenile transformation: About 10.0 mm [19]. Days to 
juvenile transformation: About 30 days [19, 20]. Habitat: Benthic to pelagic [14].  
Juveniles—Age and size: 1–12 months [19], and 11–30 mm TL [19]. Habitat: Benthic to pelagic, staying close 
to nests for 4–6 days [4], around eelgrass, filamentous algae, and other plants, as well as over sand and rocks [21, 
22].  
Adults—Age and size at first maturity: Some mature after 1 year (fish spawn once and die), others take 2 years 
[16]. Growth rates vary with area [16, 23]. Maximum age: 5 years [18], typically 1–3.5 years. Varies with area 
[16, 23]. Maximum size: 11 cm TL [18]. Habitat: Benthic to pelagic [4], around eelgrass, filamentous algae, and 
other plants, as well as over sand and rocks, and in offshore waters [21, 22, 24, 25].  
Substrate—Over rocks, silt, and sand for spawning [15].  
Physical/chemical—Temperature: Marine type has been shown to tolerate temperatures as low as 4 °C and as 
high as 28 °C in laboratory experiments [26]. Salinity: Fresh to marine waters. More common in brackish than 
marine waters in Kotzebue and Norton sounds [9].

Behavior
Diel—In Puget Sound, both juveniles and adults inhabit surface waters at night [27, 28].  
Seasonal—Some fish migrate into coastal water in autumn to over winter [15]. Other fish winter in deep 
water [16].  
Reproductive—Off Alaska, anadromous fish enter freshwaters to spawn in late spring [1]. Anadromous fish may 
spawn in brackish or fresh waters [15]. Marine fish spawn in quiet areas such as tide pools [2]. Spawning occurs 
over rocks, eelgrass, silt, and sand [15]. Males construct nests composed of bits of plants and other debris held 
together by secretions formed in the kidneys. Through a series of courting behaviors, a male leads a female into 
the nest where she lays her eggs. Many nests contain eggs from more than one female and males guard the eggs 
until they hatch. Neighboring males not guarding eggs often “sneak” into a nearby nest and fertilize some of the 
eggs [16, 29]. Some individuals may spawn once and die [16, 30].  
Schooling—Forms schools except in spawning season [12].  
Feeding—Feeds throughout water column [12].
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Populations or Stocks
There have been no studies.

Reproduction
Mode—Oviparous, separate sexes [20].  
Spawning season—May–August in Alaska [1, 16].  
Fecundity—Batch spawners, laying 50–200 eggs at a time with overall fecundity ranging from 65 to 1,300 
[16, 31]. 

Food and Feeding
Food items—Benthic and midwater prey. Small crustaceans (for example, copepods, euphausiids, mysids, and 
gammarid and caprellid amphipods) often are quite important, and crustacean larvae, insects, worms, mollusks, 
fish eggs, and small fishes are also frequently consumed [18, 32–35].  
Trophic level—3.51 (standard error 0.49) [36].

Biological Interactions
Predators—Off Alaskan and British Columbia coasts, are a large number of fishes, sea birds, and marine 
mammals [12].  
Competitors—Likely Polar and Saffron cods, whitefishes, and flatfishes.

1980 1990 2000 2010

Resilience
High, minimum population doubling time less than 15 months (K=0.6–1.8; tm=1; tmax=4; Fecundity=80) [36].

Traditional and Cultural Importance
None reported. 

Commercial Fisheries
Currently, Threespine Stickleback are not commercially harvested.

Potential Effects of Climate Change
Uncertain; however, this is a species with a very plastic life history pattern, with an ability to adapt to a wide 
range of environmental conditions. Increasing abundance is possible.
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Areas for Future Research [B]
Little studied species in the U.S. Chukchi and Beaufort Seas. Research needs include: (1) depth and location 
of pelagic larvae; (2) depth, location, and timing of young-of-the-year benthic recruitment; (3) preferred depth 
ranges for juveniles and adults; (4) spawning season; (5) seasonal and ontogenetic movements; (6) population 
studies; (7) prey; and (8) predators.
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Ninespine Stickleback (Pungitius pungitius) 
(Linnaeus, 1758)

Family Gasterosteidae 
Note on taxonomy: Some authors recognize more species in this 
complex than others. North American Arctic populations have been 
considered a separate species P. occidentalis or to comprise two 
subspecies: P. p. pungitius, and P. p. occidentalis [1].

Colloquial Name: Iñupiat—Kakaliqauraq [2].

Ecological Role: Likely of considerable seasonal importance as a 
prey of fishes, sea birds, and marine mammals; occurs in brackish 
and marine waters near the coast.

Physical Description/Attributes: Slender, elongate body. Olive to pale brown on back, silvery or brassy yellow on sides and 
belly. Breeding colors vary with population; spawning males often have a great deal of black on sides, belly, and chins [3, 4]. 
Pure black males have been noted [3]. For specific diagnostic characteristics, see Fishes of Alaska (Mecklenburg and others, 
2002, p. 334) [4]. Swim bladder: Present, without pneumatic duct [5]. Antifreeze glycoproteins in blood serum: Unknown.

Range: Along shores of U.S. Chukchi and Beaufort Seas [1]. Elsewhere in Alaska, along Bering Sea and western and northern 
Gulf of Alaska coasts inland to northeastern British Columbia. Worldwide, western Pacific Ocean in Seas of Japan and Okhotsk, 
and along Arctic shores except absent from Canadian high Arctic Archipelago, Greenland, and Iceland [1]. 

Relative Abundance: Common, although overall abundance is poorly described. Occasionally taken in large numbers along 
coasts in U.S. Chukchi and Beaufort Seas and in Canadian Beaufort Sea [8–12].

Ninespine Stickleback (Pungitius pungitius) 62 mm, 
northeastern Bering Sea (2007). Photograph by C.W. 
Mecklenburg, Point Stephens Research.

Geographic distribution of Ninespine Stickleback (Pungitius pungitius), within Arctic Outer Continental 
Shelf Planning Areas [6] based on review of published literature and specimens from historical and recent 
collections [1, 4, 7]. 
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Depth Range: Nearshore, surface waters to depths of 110 m [4]. In ocean, spawning occurs nearshore, in estuary tide pools 
[13]. Larvae remain near spawning nests [14].

Habitats and Life History
Anadromous, riverine, and lacustrine forms [15].  
Eggs—Size: 1.0–1.5 mm [16, 17]. Time to hatching: Unknown. Habitat: Benthic, in nests made of algae and 
plant material [3, 16].  
Larvae—Size at hatching: 5.7 mm on average [17]. Size at juvenile transformation: About 15 mm [14]. Days to 
juvenile transformation: Perhaps 3 months [14]. Habitat: Benthic, remaining near nests [14].  
Juveniles—Size range: About 15–38 mm [14, 18]. Habitat: In ocean, benthic, and midwaters, often under ice [9, 
19, 20].  
Adults—Age and size at first maturity: 1–2 years [16, 21, 22] and at least 38 mm in Baltic Sea [18]. Maximum 
age: At least 2 years in North America [21]. Freshwater fish in Great Britain live to 3.5 years [23]. Maximum 
size: 9 cm TL [4]. Habitat: In ocean, benthic, and midwaters, often under ice [9, 19, 20].  
Substrate—Rocks and sand for spawning [3].  
Physical/chemical—Temperature:–1.9–20 °C [19, 21]. Salinity: Fresh to marine [15]. In Baltic Sea, prefers 
warmer, brackish waters for spawning [14].

Behavior
Little is known of the behaviors of these fish in Arctic waters.  
Diel—Once at sea, makes offshore excursions, as much as 6 km off the coast in Beaufort Sea [22, 24]. 
Seasonal—Toward autumn some fish migrate to marine waters. Over wintering can occur in estuaries and river 
deltas [10, 11, 25, 26].  
Reproductive—Spawning occurs at shallow depths in fresh and brackish waters [3, 16]. Nesting occurs in dense 
vegetation or in more exposed areas, such as in the crevices of boulder fields or under rocks. Males construct 
tunnel-shaped nests of plant material and lure females to them through a series of courtship behaviors [3, 16]. 
Males often mate with more than one female [15–17]. Females are batch spawners. Males protect fertilized eggs 
and larvae through and somewhat after hatching, often retrieving errant young and spitting them back into the 
nest [3].  
Schooling—Juveniles school, adults may form small groups [27].  
Feeding—Appears to occur during daylight hours [27].

Populations or Stocks
There have been no studies.

Benthic and reproductive distribution of Ninespine Stickleback (Pungitius pungitius).
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Reproduction
Mode—Oviparous, separate sexes.  
Spawning season—Spring and summer [3, 16].  
Fecundity—350–960 eggs, in batches of 20–80 eggs [28]

Food and Feeding
Food items—Zooplankton (for example, mysids and ostracods), adult and larval insects, mollusks, and fish eggs 
[8, 29, 30].  
Trophic level—3.29 (standard error 0.40) [31].

Biological Interactions
Predators—In U.S. Beaufort and Chukchi Seas, other fishes including Arctic Cisco, Least Cisco, Dolly Varden, 
Fourhorn Sculpin, and Humpback Whitefish [8, 32], as well as belugas (off Point Barrow in May) [33], and 
ringed seals (over much of the year in northeastern Chukchi Sea [34]. Generally, Ninespine Stickleback are an 
important prey species for other fishes, birds, and mammals.  
Competitors—Likely such zooplanktivores as whitefishes, Pacific Herring, sculpins, and gadids.

1980 1990 2000 2010

Resilience
Medium, minimum population doubling time 1.4–4.4 years (tm=1–2; tmax=5; Fecundity=350) [31].

Traditional and Cultural Importance
Historically, Ninespine Stickleback were used as both human and dog food, although currently this species is not 
used [2, 16].

Commercial Fisheries
Currently, Ninespine Stickleback are not commercially harvested.

Potential Effects of Climate Change
Ninespine Stickleback are a predominantly boreal species with widespread presence along Arctic shores [1], 
which could be expected to increase in abundance and continue expanding to localities where suitable habitat can 
be found, as the climate warms.

Areas for Future Research [B]
Little is known about the biology and ecology of this species from the region. Research needs include:  
(1) depth and location of pelagic larvae; (2) depth, location, and timing of young-of-the-year benthic recruitment; 
(3) preferred depth ranges for juveniles and adults; (4) spawning season; (5) seasonal and ontogenetic 
movements; (6) population studies; (7) prey; and (8) predators. 
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Whitespotted Greenling (Hexagrammos stelleri) 
Tilesius, 1810

Family Hexagrammidae 

Colloquial Name: None in U.S. Chukchi and Beaufort Seas.

Ecological Role: Likely of limited abundance and little ecological 
importance in the U.S. Chukchi and Beaufort Seas. 

Physical Description/Attributes: Brown to green tinged with 
orange and yellow. Body and head usually have small white spots 
and anal fin is yellow often with brown bars. For specific diagnostic 
characteristics, see Fishes of Alaska (Mecklenburg and others, 2002, 
p. 392) [1]. Swim bladder: Absent [1]. Antifreeze glycoproteins in 
blood serum: Unknown.

Range: U.S. Chukchi Sea and Beaufort Seas, reported eastward to Simpson Cove (about 70°N, 145°W) [1–4]. Northern Sea of 
Japan, Hokkaido Island to Commander-Aleutian chain and northeast to Simpson Cove, Beaufort Sea, and Bering Sea to Puget 
Sound, Washington [4].

Relative Abundance: Uncommon in U.S. Chukchi Sea and western Beaufort Sea [1–4, 6, 7]. Abundant from Sea of Japan [8] to 
eastern Bering Sea [9] and the Gulf of Alaska [10, 11].

Whitespotted Greenling (Hexagrammos stelleri) 32 cm TL, 
southern Kuril Islands, 2003. Photograph by B.A. Sheiko, 
Russian Academy of Sciences.

Geographic distribution of Whitespotted Greenling (Hexagrammos stelleri), within Arctic Outer Continental 
Shelf Planning Areas [5] based on review of published literature and specimens from historical and recent 
collections [2, 4]. 
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Depth Range: In northern waters, intertidal to 175 m, usually less than 100 m [1]; down to 275 m in Sea of Japan [2]. Juveniles, 
very shallow waters to 50 m [12–14]. Documented from 14–50 m in U.S. Chukchi Sea [3, 6]. Spawning occurs in shallow waters 
to at least 8 m [15]. In Gulf of Alaska, larvae are abundant in surface waters [16].

Habitats and Life History
Eggs—Size: 1.6–1.9 mm [17]; colored green, blue, violet, or grey [15]. Time to hatching: 30 days [14, 18]. 
Habitat: Demersal, nearshore [15].  
Larvae—Size at hatching: 7.0–9.0 mm SL [11, 19]. Size at juvenile transformation: 30–40 mm FL [14, 19]. 
Days to juvenile transformation: About 1 year [14]. Habitat: Pelagic, near surface [16, 20].  
Juveniles—Age and size: 3–15 cm FL [9, 19]. Habitat: Demersal, nearshore, among rocks, often in heavy algae 
and eelgrass cover [1, 14, 20–22].  
Adults—Age and size at first maturity: A few mature at age–1 (15.0 cm FL) and most at age–2 (17.0–20.0 cm 
FL) [9, 12, 17]. Maximum age: At least 6 years, probably more [17]. Maximum size: About 48 cm TL [1], and 
1.6 kg [23]. Habitat: Demersal, on continental shelf among complex substrates and, occasionally, soft bottoms, 
often in heavy algae and eelgrass cover [1, 14, 20–22, 24, 25].  
Substrate—Sand, silt, gravel, cobble, shell hash [3, 26, 27].  
Physical/chemical—Temperature: –1.5–11.7 °C in southeastern Bering Sea, (mainly 4–7.2 °C) [28]. Salinity: 
Marine and estuarine [14, 24].

Behavior
Diel—Substrate-oriented; remains within 1.5 m of sea floor, occasionally rising to 5–6 m in midwaters [29]. 
Strictly diurnal (Sea of Okhotsk) [29] and active, moving into shallow waters to feed at night (eastern Bering 
Sea) [9]. More agonistic toward each other than toward other species [29].  
Seasonal—From late spring to autumn, pelagic larvae transform to juveniles and recruit to sea floor [12–14]. 
Mature fish winter in deeper waters of continental shelf and return to nearshore in the summer, whereas juveniles 
remain nearshore year-round [12, 14].  
Reproductive—Spawning occurs in shallow waters [15]. Females lay adhesive eggs on algae and highly 
territorial males guard them until they hatch. Males may guard as many as 7 egg masses (1,200–5,200 eggs each) 
from multiples females [14, 15].  
Schooling—Usually solitary though small schools of as much as 1 dozen individuals have been observed [29].  
Feeding—Both juveniles and adults move into shallow, often intertidal waters, to feed [9]. Often roots around in 
substrate for prey [29].

Benthic and reproductive distribution of Whitespotted Greenling (Hexagrammos stelleri).
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Populations or Stocks
There have been no studies.

Reproduction
Mode—Partial (heterochronal) spawners.  
Spawning season—Spawning occurs from autumn through spring in Puget Sound [15, 30] and from June to 
October in the Gulf of Alaska, Bering Sea, and off Asia [17, 31–33].  
Fecundity—1,070–12,397, in batches [15, 17, 19].

Food and Feeding
Food items—A very diverse array of benthic and midwater prey in Bering Sea and Gulf of Alaska. Pelagic 
larvae: Such zooplankters as copepods, amphipods, ostracods, crab larvae, and euphausiids. Benthic juveniles 
and adults: Crustaceans (for example, gammarid and caprillid amphipods, calanoid and harpacticoid copepods, 
shrimps, crabs, and barnacles), snails, bivalves and bivalve siphons, polychaetes, fish eggs, and fishes [20, 26, 
34–36].  
Trophic level—3.33 (standard error 0.41) [37].

Biological Interactions
Predators—Arctic Terns, horned and tufted puffins, and river and sea otters in Gulf of Alaska and eastern Bering 
Sea [38–41]. Predation by seals is likely in the Chukchi Sea.  
Competitors—Likely other benthic feeders such as flounders, sculpins, and eelpouts.

1980 1990 2000 2010

Resilience
Medium, minimum population doubling time 1.4–4.4 years (Fecundity=6,679–38,408) [37].

Traditional and Cultural Importance 
None reported. Elsewhere, Whitespotted Greenling was an important food fish for Alaska Natives living in the 
Gulf of Alaska, Aleutian Islands, and eastern Bering Sea [42, 43]. 

Commercial Fisheries
Currently, Whitespotted Greenlings are not commercially harvested. There is a commercial fishery for this 
species in the northern Sea of Okhotsk [44]. 

Potential Effects of Climate Change
As with other predominantly boreal Pacific fish species, Whitespotted Greenling are expected to expand their 
range in Arctic waters as the climate warms.
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Areas for Future Research [B]
Little is known about the ecology and life history of this species. Research needs for this species in the study 
area include: (1) depth and location of pelagic larvae; (2) depth, location, and timing of young-of-the-year 
benthic recruitment; (3) preferred depth ranges for juveniles and adults; (4) spawning season; (5) seasonal and 
ontogenetic movements; (6) population studies; (7) prey; (and 8) predators. The vulnerability of Whitespotted 
Greenling to climate change should be assessed. It is a suitable indicator of changes in the nearshore marine and, 
if incorporated into a regional monitoring design, key population parameters should be studied.

References Cited

Antonenko, D.V., and Vdovin, A.V., 2001, Seasonal distribution of the common greenling Hexagrammos stelleri 
(Hexagrammidae) in Peter the Great Bay (the Sea of Japan): Journal of Ichthyology, v. 41, p. 524–528. [14]

DeMartini, E.E., 1970, Reproductive colorations, paternal behavior and egg masses of kelp greenling, Hexagrammos 
decagrammus, and whitespotted greenling, H. stelleri: Northwest Science, v. 60, no. 1, p. 32–35. [15]

Gomelyuk, V.E., 2000, Comparative analysis of everyday behavior and mode of the life of three species of Hexagrammos 
(Hexagrammidae, Scorpaeniformes) in summer: Journal of Ichthyology, v. 40, no. 1, p. 74–85. [29]

Mecklenburg, C.W., Mecklenburg, T.A., and Thorsteinson, L.K., 2002, Fishes of Alaska: Bethesda, Maryland, American 
Fisheries Society, 1,116 p. [1]

Shestakov, A.V., and Nazarkin, M.V., 2006, On the biology of the white-spotted greenling Hexagrammos stelleri and the masked 
greenling H. octogrammus (Hexagrammidae) from Taui Bay of the Sea of Okhotsk: Journal of Ichthyology, v. 46, no. 8, p. 
677–680. [17]

Bibliography

	 1.	 Mecklenburg, C.W., Mecklenburg, T.A., and Thorsteinson, L.K., 2002, Fishes of Alaska: Bethesda, Maryland, American 
Fisheries Society, 1,116 p.

	 2.	 Mecklenburg, C.W., Møller, P.R., and Steinke, D., 2011, Biodiversity of Arctic marine fishes—Taxonomy and 
zoogeography: Marine Biodiversity, v. 41, no. 1, p. 109–140, Online Resource 1.

	 3.	 Mecklenburg, C.W., Stein, D.L., Sheiko, B.A., Chernova, N.V., Mecklenburg, T.A., and Holladay, B.A., 2007, Russian–
American long-term census of the Arctic—Benthic fishes trawled in the Chukchi Sea and Bering Strait, August 2004: 
Northwestern Naturalist, v. 88, no. 3, p. 168–187.

	 4.	 Mecklenburg, C.W., Mecklenburg, T.A., Sheiko, B.A., and Steinke, D., 2016, Pacific Arctic marine fishes: Akureyri, 
Iceland, Conservation of Arctic Flora and Fauna, Monitoring Series Report No. 23, 406 p., accessed May 10, 2016, at  
http://caff.is/monitoring-series/370-pacific-arcticmarine-fishes.

	 5.	 Minerals Management Service, 2008, Beaufort Sea and Chukchi Sea planning areas—Oil and Gas Lease Sales 209, 212, 
217, and 221: U.S. Department of the Interior, Minerals Management Service Alaska OCS Region, OCS EIS/EA, MMS 
2008-0055, 538 p. 

	 6.	 Fechhelm, R.G., Craig, P.C., Baker, J.S., and Gallaway, B.J., 1984, Fish distribution and use of nearshore waters in the 
northeastern Chukchi Sea: LGL Ecological Research Associates Inc., Outer Continental Shelf Environmental Assessment 
Program, National Oceanic and Atmospheric Administration, OMPA/OCSEAP, Final Report, 190 p.

	 7.	 Barber, W.E., Smith, R.L., Vallarino, M., and Meyer, R.M., 1997, Demersal fish assemblages of the northeastern Chukchi 
Sea, Alaska: Fishery Bulletin, v. 95, no. 2, p. 195–209.

	 8.	 Sokolovskaya, T.G., Sokolovskii, A.S., and Sobolevskii, E.I., 1998, A list of fishes of Peter the Great Bay (the Sea of Japan): 
Journal of Ichthyology, v. 38, no. 1, p. 1–11.

	 9.	 Tack, S.L., 1970, The summer distribution and standing stock of the fishes of Izembek Lagoon, Alaska: Fairbanks, 
University of Alaska, Master’s thesis.



Whitespotted Greenling     243

	10.	 Allen, M.J., and Smith, G.B., 1988, Atlas and zoogeography of common fishes in the Bering Sea and northeastern Pacific: 
National Oceanic and Atmospheric Administration Technical Report NMFS 66, 151 p.

	11.	 Matarese, A.C., Blood, D.M., Picquelle, S.J., and Benson, J.L., 2003, Atlas of abundance and distribution patterns of 
ichthyoplankton from the northeast Pacific Ocean and Bering Sea ecosystems based on research conducted by the Alaska 
Fisheries Science Center (1972–1996): National Oceanic and Atmospheric Administration Professional Paper NMFS 1,  
281 p.

	12.	 Blackburn, J.E., and Jackson, P.B., 1982, Seasonal composition and abundance of juvenile and adult marine finfish and crab 
species in the nearshore zone of Kodiak Island’s eastside during April 1978 through March 1979: Outer Continental Shelf 
Environmental Assessment Program, Alaska Department of Fish and Game, Final Report, Research Unit 552, p. 377–570.

	13.	 Isakson, J.S., Houghton, J.P., Rogers, D.E., and Parker, S.S., 1986, Fish use of inshore habitats north of the Alaska 
Peninsula, June–September 1984 and June–July 1985—Final report: U.S. Department of the Interior, Minerals Management 
Service, MMS Alaska OCS Region, OCS EIS/EA, 380 p.

	14.	 Antonenko, D.V., and Vdovin, A.V., 2001, Seasonal distribution of the common greenling Hexagrammos stelleri 
(Hexagrammidae) in Peter the Great Bay (the Sea of Japan): Journal of Ichthyology, v. 41, p. 524–528.

	15.	 DeMartini, E.E., 1970, Reproductive colorations, paternal behavior and egg masses of kelp greenling, Hexagrammos 
decagrammus, and whitespotted greenling, H. stelleri: Northwest Science, v. 60, no. 1, p. 32–35.

	16.	 Jump, C.M., Duffy-Anderson, J.T., and Mier, K.L., 2008, Comparison of the Sameoto, Manta and MARMAP neustonic 
ichthyoplankton samplers in the Gulf of Alaska: Fisheries Research, v. 89, no. 3, p. 222–229.

	17.	 Shestakov, A.V., and Nazarkin, M.V., 2006, On the biology of the white-spotted greenling Hexagrammos stelleri and the 
masked greenling H. octogrammus (Hexagrammidae) from Taui Bay of the Sea of Okhotsk: Journal of Ichthyology, v. 46, 
no. 8, p. 677–680.

	18.	 Gorbunova, N.N., 1970, Spawning and development of greenlings (family Hexagrammidae), in Rass, T.S., ed., 
Greenlings—Taxonomy, biology and interoceanic transplantation: Academy of Sciences of the U.S.S.R., Transactions of the 
Institute of Oceanology, Israel Program for Scientific Translations, Jerusalem, p. 121–185.

	19.	 Washington, B.B., Moser, H.G., Laroche, W.A., and Richards, W.J., 1984, Scorpaeniformes—Development, in Moser, 
H.G., and others, eds., Ontogeny and systematics of fishes: Gainsville, Florida, American Society of Ichthyologists and 
Herpetolgists, Special Publication 1, 28 p.

	20.	 Harris, C.K., and Hartt, A.C., 1977, Assessment of pelagic and nearshore fish in three bays on the east and south coasts of 
Kodiak Island, Alaska: Seattle, University of Washington, Fisheries Research Institute, FRI-UW-7719.

	21.	 McConnaughey, T., and McRoy, C.P., 1979, 13C label identifies eelgrass (Zostera marina) carbon in an Alaskan estuarine 
food web: Marine Biology, v. 53, no. 3, p. 263–269.

	22.	 Johnson, S.W., Neff, A.D., and Thedinga, J.F., 2005, An atlas on the distribution and habitat of common fishes in shallow 
nearshore waters of southeastern Alaska: Alaska Fisheries Science Center, Technical Memorandum NMFS-AFSC-157, 98 p.

	23.	 Love, M.S., 2011, Certainly more than you wanted to know about the fishes of the Pacific Coast: Santa Barbara, California, 
Really Big Press, 649 p. 

	24.	 Abookire, A.A., Piatt, J.F., and Robards, M.D., 2000, Nearshore fish distributions in an Alaska estuary in relation to 
stratification, temperature and salinity: Estuarine, Coastal and Shelf Science, v. 51, no. 1, p. 45–59.

	25.	 Gomelyuk, V.E., and Shchetkov, S.Y., 1992, Distribution of fish in coastal biotopes of Peter the Great Bay, Sea of Japan, in 
the summer period: Biologiya Morya, nos. 3–4, p. 26–32.

	26.	 Simenstad, C.A., Miller, B.S., Nyblade, C.F., Thornburgh, K., and Bledsoe, L.J., 1979, Food web relationships of northern 
Puget Sound and the Strait of Juan de Fuca—A synthesis of the available knowledge: National Oceanic and Atmospheric 
Administration/Marine Ecosystems Analysis Puget Sound Project, Prepared for Office of Environmental Engineering and 
Technology, United States Environmental Protection Agency, 334 p.

	27.	 Laur, D.R., and Haldorson, L.J., 1996, Coastal habitat studies—The effect of the Exxon Valdez oil spill on shallow subtidal 
fishes in Prince William Sound: American Fisheries Society Symposium 18, p. 659–670.



244    Alaska Arctic Marine Fish Ecology Catalog

	28.	 Mueter, F.J., University of Alaska-Fairbanks, written commun., 2010.

	29.	 Gomelyuk, V.E., 2000, Comparative analysis of everyday behavior and mode of the life of three species of Hexagrammos 
(Hexagrammidae, Scorpaeniformes) in summer: Journal of Ichthyology, v. 40, no. 1, p. 74–85.

	30.	 Busby, M.S., Matarese, A.C., and Mier, K.L., 2000, Annual, seasonal, and diel composition of larval and juvenile fishes 
collected by dip-net in Clam Bay, Puget Sound, Washington, from 1985 to 1995: Seattle, Washington, U.S. Department of 
Commerce, National Oceanic and Atmospheric Administration, NOAA Technical Memorandum NMFS-AFSC-111, 48 p.

	31.	 Musienko, L.N., 1970, Reproduction and development of Bering Sea fishes, in Moiseev, P.A., ed., Soviet fisheries 
investigations in the northeastern Pacific—part V: Jerusalem, Israel Program for Scientific Translations, p. 161–224.

	32.	 Rogers, B.J., Wangerin, M.E., and Rogers, D.E., 1983, Seasonal composition and food web relationships of marine 
organisms in the nearshore zone of Kodiak Island, including ichthyoplankton, zooplankton, and fish—A report of the fish 
component of the study: National Oceanic and Atmospheric Administration, Environmental assessment of the Alaskan 
Continental Shelf, v. 17, p. 541–685.

	33.	 Kolpakov, N.V., 2005, Diversity and seasonal dynamics of ichthyocenosis of the Circumlittoral of Russkaya Bight 
(Northern Primor’s): Journal of Ichthyology, v. 45, no. 9, p. 744–753.

	34.	 Fraser, C.M., 1946, Food of fishes: Transactions of the Royal Society of Canada, v. 45, sec. 5, p. 33–39.

	35.	 Cross, J.N., Fresh, K., Miller, B.S., Simenstad, C.A., Steinfort, S.N., and Fegley, J.C., 1978, Nearshore fish and 
invertebrates assemblages along the Strait of Juan de Fuca including food habits of the common inshore fishes: U.S. 
Department of Commerce, National Oceanic and Atmospheric Administration, Environmental Research Laboratories, 
NOAA Technical Memorandum ERL MESA-32.

	36.	 Rosenthal, R.J., 1980, Shallow water fish assemblages in the northeastern Gulf of Alaska—Habitat evaluation, species 
composition, abundance, spatial distribution and trophic interaction, in Bureau of Land Management, Environmental 
assessment of the Alaskan Continental Shelf, final reports of principal investigators: U.S. Department of Commerce, 
National Oceanic and Atmospheric Administration, p. 451–540.

	37.	 Froese, R., and Pauly, D., eds., 2012, FishBase—Global information system on fishes: FishBase database, accessed July 8, 
2012, at http://www.fishbase.org.

	38.	 Baird, P.A., and Moe, R.A., 1978, The breeding biology and feeding ecology of marine birds in the Sitkalidak Strait area, 
Kodiak Island, 1977: U.S. Fish and Wildlife Service, Office of Biological Services–Coastal Ecosystems, National Oceanic 
and Atmospheric Administration-Outer Continental Shelf Environmental Assessment Program, Contract 01-5-022-2538. 

	39.	 Baird, P.A., and Gould, P., 1983, The breeding biology and feeding ecology of marine birds in the Gulf of Alaska: U.S. Fish 
and Wildlife Service, Denver Wildlife Research Center, Final Report, Outer Continental Shelf Environmental Assessment 
Program, Research Unit 341.

	40.	 Larsen, D.N., 1984, Feeding habits of river otters in coastal southeastern Alaska: Journal of Wildlife Management, v. 48, no. 
4, p. 1,446–1,452.

	41.	 Hatch, S.A., and Sanger, G.A., 1992, Puffins as samplers of juvenile pollock and other forage fish in the Gulf of Alaska: 
Marine Ecology Progress Series, v. 80, p. 1–14.

	42.	 Turner, L.M., 1886, Contributions to the natural history of Alaska—Arctic series of publications, no. 2, Washington: U.S. 
Government Printing Office, 226 p.

	43.	 Bean, T.H., 1887, The fishery resources and fishing-grounds of Alaska, in Goode, G.B., ed., The fisheries and fishery 
industries of the United States, Section III: United States Commission of Fish and Fisheries, p. 81–115.

	44.	 Chereshnev, I., Nazarkin, M.V., Skopets, M.B., Pitruk, D., Shestakov, A.V., Yabe, M., and others, 2001, Annotated list of 
fish-like vertebrates and fish in Tauisk Bay (northern part of the Sea of Okhotsk), in Andreev, A.V., and Bergmann, H.H., 
eds., Biodiversity and ecological status along the northern coast of the Sea of Okhotsk—A collection of study reports: 
Dalnauka Vladivostok, Russia, Institute of Biological Problems of the North, p. 64–86.

http://www.fishbase.org


Okhotsk Hookear Sculpin     245

Okhotsk Hookear Sculpin (Artediellus ochotensis) 
Gilbert & Burke, 1912

Family Cottidae

Note: Except for geographic range data, all information is from areas 
outside of the study area. 

Colloquial Name: None in U.S. Chukchi and Beaufort Seas.

Ecological Role: Largely unknown. However, Okhotsk Hookear 
Sculpin are unlikely to represent a significant prey resource to higher-
level organisms. 

Physical Description/Attributes: Head and upper body light reddish 
brown, light reddish spots on body and small reddish brown blotches 
on first dorsal fin. For specific diagnostic characteristics, see Fishes of  
Alaska (Mecklenburg and others, 2002, p. 494) [1]. Swim bladder: 
Absent [1]. Antifreeze glycoproteins in blood serum: Unknown.

Range: U.S. Chukchi Sea north of Lisburne Peninsula (one record only) [2]. Worldwide, Japan Sea at Peter the Great Bay to 
Okhotsk Sea, Kuril Islands, and Commander Islands, to Gulf of Anadyr, Russia, western Bering Sea [2].

Relative Abundance: Rare in U.S. Chukchi Sea [2]. Elsewhere, occasional in Sea of Okhotsk. [5] and rare in Sea of Japan [6].

Geographic distribution of Okhotsk Hookear Sculpin (Artediellus ochotensis), within Arctic Outer Continental 
Shelf Planning Areas [3] based on review of published literature and specimens from historical and recent 
collections [2, 4]. 

Okhotsk Hookear Sculpin (Artediellus ochotensis). From 
Mecklenburg and others (2002, p. 494) citing others; 
drawing of fish from off western Kamchatka Peninsula, 
Russia.
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Depth Range: Benthic, at least 4–100 m [1] and perhaps to 913 m [5]. Typically less than 50 m [1].

Habitats and Life History
Eggs—Size: Unknown. Time to hatching: Unknown. Habitat: Likely benthic [1].  
Larvae—Size at hatching: Unknown. Size at juvenile transformation: Unknown. Days to juvenile 
transformation: Unknown. Habitat: Pelagic [1].  
Juveniles—Age and size: Unknown. Habitat: Benthic [1].  
Adults—Age and size at first maturity: Unknown. Maximum age: Unknown. Maximum size: 10.2 cm TL [1]. 
Habitat: Unknown.  
Substrate—Unknown.  
Physical/chemical—Temperature: Unknown. Salinity: Marine [1].

Behavior
Diel—Unknown.  
Seasonal—Unknown.  
Reproductive—Unknown.  
Schooling—Unknown.  
Feeding—Unknown. 

Populations or Stocks
There have been no studies.

Reproduction
Mode—Separate sexes; oviparous [7].  
Spawning season—Unknown.  
Fecundity—Unknown.

Food and Feeding
Food items—Unknown.  
Trophic level—3.33 (standard error 0.40) [8].
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Biological Interactions
Predators—In the mid-eastern U.S. Chukchi Sea, Artediellus sp. are occasionally eaten by ringed seals [9]. 
Competitors—Presumably a wide range of other zoobenthos feeders such as Arctic Cod, Walleye Pollock, other 
sculpins, poachers, and eelpouts.

1980 1990 2000 2010

Resilience
High, minimum population doubling time less than 15 months (Preliminary K or Fecundity) [8].

Traditional and Cultural Importance
None reported. 

Commercial Fisheries
Currently, Okhotsk Hookear Sculpin are not commercially harvested.

Potential Effects of Climate Change
As with other boreal Pacific species, climate warming would be expected to increase its abundance in the  
U.S. Chukchi Sea and possibly expand its range into the U.S. Beaufort Sea.

Areas for Future Research [B]
Little is known about the ecology and life history of this species. Research needs in the study area include:  
(1) depth and location of pelagic larvae; (2) depth, location, and timing of young-of-the-year benthic recruitment; 
(3) preferred depth ranges for juveniles and adults; (4) spawning season; (5) seasonal and ontogenetic 
movements; (6) population studies; (7) prey; and (8) predators.
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Hamecon (Artediellus scaber) 
Knipowitsch, 1907

Family Cottidae

Colloquial Name: None in U.S. Chukchi and Beaufort Seas.

Ecological Role: Largely unknown. However, the Hamecon is 
unlikely to represent a significant prey resource to higher-level 
organisms, but it is an important subsistence resource in some 
Alaskan communities.

Physical Description/Attributes: Grayish brown with large 
blotches and bars; fins have orange bars. Males have a dark 
blotch on posterior part of first dorsal fin. For specific diagnostic 
characteristics, see Fishes of Alaska (Mecklenburg and others, 2002, 
p. 491) [1]. Swim bladder: Absent [1]. Antifreeze glycoproteins in 
blood serum: Unknown.

Range: U.S. Chukchi and Beaufort Seas. Elsewhere in Alaska, in eastern Bering Sea to south of St. Lawrence Island. 
Worldwide, in western Bering Sea south to Cape Navarin, Russia; through Arctic Ocean eastward to Somerset Island, Canada, 
and westward to Barents and Kara Seas [1, 2].

Relative Abundance: Common, although patchily distributed in U.S. Chukchi Sea at least as far north as 71°N. [5–8]. 
Common in westernmost Beaufort Sea, although abundance in rest of Alaskan Beaufort Sea is unknown as few have been taken 
in nearshore areas [5–7, 9, 10]. Elsewhere, common in Canadian Beaufort Sea at Herschel Island, Yukon Territory [11] and in 
Russian Chukchi Sea [7].

Hamecon (Artediellus scaber), 83 mm TL, western Chukchi 
Sea, 2004. Photograph by C.W. Mecklenburg, Point Stephens 
Research.

Geographic distribution of Hamecon (Artediellus scaber), within Arctic Outer Continental Shelf Planning 
Areas [3] based on review of published literature and specimens from historical and recent collections [2, 4].
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Depth Range: At depths of 4–159 m, mostly shallower than 55 m [2]. Elsewhere, overall depth range given for benthic 
individuals is 7 m [9] to 290 m [12], although depths greater than 159 m are likely in error [2].
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Benthic and reproductive distribution of Hamecon (Artediellus scaber). 

Habitats and Life History
Eggs—Size: Unknown. Time to hatching: Unknown. Habitat: Benthic [13].  
Larvae—Size at hatching: Unknown. Size at juvenile transformation: Young-of-the-year may recruit to 
nearshore waters at lengths of 2.0 cm TL [9]. Days to juvenile transformation: Unknown. Habitat: Pelagic [1]. 
Juveniles—Age and size: Unknown and 2.0–5.6 cm TL [9, 14]. Habitat: Benthic [1].  
Adults—Age and size at first maturity: Females larger than 5.6 cm TL are mature (about 3 or 4 years) [14]. 
Maximum age: At least seven years [13, 14]. Maximum size: 11.4 cm TL [15]. Habitat: Benthic, in coastal 
waters [13].  
Substrate—Over sand, mud, and around rocks [7, 13]. Larger individuals may be found in deeper parts of 
species’ depth range [9].  
Physical/chemical—Temperature: -1.8–9.8 °C or more [4]. Salinity: Brackish and marine, primarily brackish 
[16]. In U.S. Chukchi Sea, documented as much as 32.41 parts per thousand [7]. Off Russia and in western 
Chukchi Sea, documented between 10 and 32.87 parts per thousand [7, 13], 

Behavior
Diel—Unknown.  
Seasonal—Unknown.  
Reproductive—Unknown.  
Schooling—Unknown.  
Feeding—Unknown.

Populations or Stocks
There have been no studies.

Reproduction
Mode—Separate sexes; oviparous [17].  
Spawning season—Reproduction appears to take place at least in the autumn [13].  
Fecundity—Females produce between 50 and 100 eggs [14].
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Food and Feeding
Food items—Benthic individuals eat a variety of benthic and epibenthic prey, most importantly polychaetes and 
gammarid amphipods, as well as mysids, cumaceans, euphausiids, hyperiid amphipods, and isopods [14]. Food 
habits of larvae unknown.  
Trophic level—3.5 (standard error 0.38) [18].

Biological Interactions
Predators—In the mid-eastern U.S. Chukchi Sea Artediellus sp. are occasionally eaten by ringed seals [19]. 
Competitors—Presumably a wide range of other zoobenthos feeders such as Arctic Cod, Walleye Pollock, other 
sculpins, poachers, and eelpouts.

1980 1990 2000 2010

Resilience
High, minimum population doubling time less than 15 months (Preliminary K or Fecundity) [18].

Traditional and Cultural Importance 
None reported

Commercial Fisheries
Currently, Hamecon are not commercially harvested.

Potential Effects of Climate Change
An essentially Arctic species, climate warming would be expected to contract this species’ range northward from 
the Bering Sea.

Areas for Future Research [B]
Little is known about the ecology and life history of this species in the study area. Research needs include:  
(1) depth and location of pelagic larvae; (2) depth, location, and timing of young-of-the-year benthic recruitment; 
(3) preferred depth ranges for juveniles and adults; (4) spawning season; (5) seasonal and ontogenetic 
movements; (6) population studies; (7) prey; and (8) predators.
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Antlered Sculpin (Enophrys diceraus) 
(Pallas, 1787)

Family Cottidae 

Colloquial Name: None in U.S. Chukchi and Beaufort Seas. 

Ecological Role: Antlered Sculpin are common in the U.S. Chukchi 
Sea and uncommon in the U.S. Beaufort Sea. Their respective roles 
in marine ecosystem dynamics, although unknown, probably are 
more significant than many other species, and correspond to this 
abundance pattern.

Physical Description/Attributes: Greenish and reddish brown 
mottling on back and sides on cream or pale yellow background. 
Often with three or four vague dark bands and some marbling and spotting and fins are barred [1]. Spawning males have dark 
dorsal, pectoral, and caudal fins [2]. For specific diagnostic characteristics, see Fishes of Alaska (Mecklenburg and others, 2002, 
p. 472) [1]. Swim bladder: Absent [1]. Antifreeze glycoproteins in blood serum: Unknown.

Range: In U.S. Chukchi Sea [1, 3] and western U.S. Beaufort Sea [4]. Elsewhere in Alaska, in Bering Sea and Commander 
(Russia)–Aleutian islands chain, southeastwards to Fort Tongass, Alaska. Worldwide, in Sea of Japan to Sea of Okhotsk [1]. 

Relative Abundance: Fairly common in the northeastern U.S. Chukchi Sea [7, 8]. Elsewhere, common from the Sea of Japan 
[9] and Sea of Okhotsk [10] to Bering Sea [11].

Antlered Sculpin (Enophrys diceraus), 101 mm TL, Chukchi 
Sea, 2007. Photograph by C.W. Mecklenburg, Point Stephens 
Research.

Geographic distribution of Antlered Sculpin (Enophrys diceraus), within Arctic Outer Continental Shelf 
Planning Areas [5] based on review of published literature and specimens from historical and recent 
collections [3, 6].
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Depth Range: Documented at 26–50 m in U.S. Chukchi Sea [7, 12]. In other areas, primarily between 2–120 m deep [3, 13], but 
has been reported to 600 m in Peter the Great Bay, Sea of Japan [13]. Depth range of larvae and juveniles is unknown. Spawning 
occurs in nearshore waters as shallow as 2–15 m [2, 13].

Habitats and Life History
Eggs—Size: 1.7–2.2 mm in diameter [2, 13]. Time to hatching: Unknown. Habitat: Nearshore, on rocks [2, 13]. 
Larvae—Size at hatching: 6.5–6.9 mm. Larvae hatch in spring [2, 13]. Size at juvenile transformation: 1.3–2.2 
cm TL in Sea of Japan [2]. Days to juvenile transformation: Unknown. Habitat: Pelagic [2].  
Juveniles—Age and size: Age unknown and 1.3–2.2 cm TL to 18–21 cm TL [2, 13]. Habitat: Benthic [2]. 
Adults—Age and size at first maturity: Most mature at 18–21 cm TL and males grow larger than females [2, 13]. 
Maximum age: Unknown. Maximum size: 38 cm (15.2 in) TL [13]. Habitat: Benthic. In Prince William Sound, 
mainly found along protected beachlines and in shallow embayments dominated by seaweed and seagrasses [14]. 
Large aggregations have also been found over soft sea floors in Sea of Japan [13].  
Substrate—Shell hash, rocks, mixed gravel, sand, and mud [12, 13].  
Physical/chemical—Temperature: Between -1.5 and 10 °C, but may prefer temperatures greater than 0 °C [2, 12, 
13, 15]. Salinity: Marine [2].

Behavior
Diel—Unknown.  
Seasonal—In Sea of Okhotsk it moves into deeper waters in winter [13].  
Reproductive—In Sea of Japan, spawning occurs nearshore on rocks. In autumn, large mature males migrate 
into spawning areas first, followed by smaller mature males and, lastly, females. Juvenile fish do not inhabit the 
spawning grounds. Females lay eggs on rocks and these are guarded by adult fish, most likely males. Multiple 
females may lay their eggs in one nest and egg masses can be as large as 30 × 20 cm [2, 13]. Following spawning 
migrations occur offshore into deeper waters [13, 16].  
Schooling—Unknown.  
Feeding—Unknown.

Populations or Stocks
There have been no studies.

Benthic and reproductive distribution of Antlered Sculpin (Enophrys diceraus). 
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Reproduction
Mode—Separate sexes; oviparous [17].  
Spawning season—Unknown in U.S. Chukchi and Beaufort Seas. Elsewhere, spawning is from November to 
February [2, 13] and in April and May in the more northerly waters of Sea of Japan [18]. Fecundity: Females 
produce between 9,523 and 17,160 crimson, orange, or purple eggs [2]. 

Food and Feeding
Food items—Food habits of larvae unknown. Benthic individuals eat a wide range of benthic prey. Important 
food items are crustaceans (for example, gammarid amphipods, brachyuran, and hermit crabs), limpets, sea 
urchins, and brittle stars [14, 16, 18].  
Trophic level—3.26 (standard error 0.43) [19].

Biological Interactions
Predation—Off Kamchatka Peninsula, Russia, both great and plain sculpins eat this species [20]. At Tee Harbor, 
southeastern Alaska, commonly eaten by river otters [21].  
Competitors—Presumably a wide range of other zoobenthic feeders such as Arctic Cod, Walleye Pollock, other 
sculpins, poachers, and eelpouts.

1980 1990 2000 2010

Resilience
Low, minimum population doubling time 4.5–14 years (Preliminary K or Fecundity) [19].

Traditional and Cultural Importance
None reported.

Commercial Fisheries
Currently, Antlered Sculpin are not commercially harvested.

Potential Effects of Climate Change
A boreal Pacific species that appears to be common in the Gulf of Alaska, and Bering Sea, and common in the 
northeastern Chukchi Sea, Antlered Sculpin would be expected to increase in abundance in abundance of shelf 
areas of both seas.

Areas for Future Research [B]
Little is known about the ecology and life history of this species in Arctic Alaska. Research needs for this 
species include: (1) depth and location of pelagic larvae; (2) depth, location, and timing of young-of-the-year 
benthic recruitment; (3) preferred depth ranges for juveniles and adults; (4) spawning season; (5) seasonal and 
ontogenetic movements; (6) population studies; (7) prey; and (8) predators.



Antlered Sculpin     257

References Cited

Fechhelm, R.G., Craig, P.C., Baker, J.S., and Gallaway, B.J., 1984, Fish distribution and use of nearshore waters in the 
northeastern Chukchi Sea: LGL Ecological Research Associates, Inc., Outer Continental Shelf Environmental Assessment 
Program, National Oceanic and Atmospheric Administration, OMPA/OCSEAP, Final Report, 190 p. [7]

Mecklenburg, C.W., Mecklenburg, T.A., and Thorsteinson, L.K., 2002, Fishes of Alaska: Bethesda, Maryland, American 
Fisheries Society, 1,116 p. [1]

Mecklenburg, C.W., Møller, P.R., and Steinke, D., 2011, Biodiversity of Arctic marine fishes—Taxonomy and zoogeography: 
Marine Biodiversity, v. 41, no. 1, p. 109–140, Online Resource 1. [3]

Panchenko, V.V., 2005, Seasonal distribution of antlered sculpin, Enophrys diceraus (Cottidae) in Peter the Great Bay, Sea of 
Japan: Russian Journal of Marine Biology, v. 31, p. 273–278. [13]

Sokolovskii, A.S., and Sokolovskaya, T.G., 1999, The early ontogenesis of Enophrys diceraus (Cottidae) from the waters of 
Peter the Great Bay (the Sea of Japan): Journal of Ichthyology, v. 39, no. 3, p. 268–272. [2]

Bibliography

	 1.	 Mecklenburg, C.W., Mecklenburg, T.A., and Thorsteinson, L.K., 2002, Fishes of Alaska: Bethesda, Maryland, American 
Fisheries Society, 1,116 p.

	 2.	 Sokolovskii, A.S., and Sokolovskaya, T.G., 1999, The early ontogenesis of Enophrys diceraus (Cottidae) from the waters of 
Peter the Great Bay (the Sea of Japan): Journal of Ichthyology, v. 39, no. 3, p. 268–272.

	 3.	 Mecklenburg, C.W., Møller, P.R., and Steinke, D., 2011, Biodiversity of Arctic marine fishes—Taxonomy and 
zoogeography: Marine Biodiversity, v. 41, no. 1, p. 109–140, Online Resource 1.

	 4.	 Rand, K.M., and Logerwell, E.A., 2011, The first demersal trawl survey of benthic fish and invertebrates in the Beaufort Sea 
since the late 1970s: Polar Biology, v. 34, no. 4, p. 475–488.

	 5.	 Minerals Management Service, 2008, Beaufort Sea and Chukchi Sea planning areas—Oil and Gas Lease Sales 209, 212, 
217, and 221: U.S. Department of the Interior, Minerals Management Service Alaska OCS Region, OCS EIS/EA, MMS 
2008-0055, 538 p. 

	 6.	 Mecklenburg, C.W., Mecklenburg, T.A., Sheiko, B.A., and Steinke, D., 2016, Pacific Arctic marine fishes: Akureyri, 
Iceland, Conservation of Arctic Flora and Fauna, Monitoring Series Report No. 23, 406 p., accessed May 10, 2016, at  
http://caff.is/monitoring-series/370-pacific-arcticmarine-fishes.

	 7.	 Fechhelm, R.G., Craig, P.C., Baker, J.S., and Gallaway, B.J., 1984, Fish distribution and use of nearshore waters in the 
northeastern Chukchi Sea: LGL Ecological Research Associates, Inc., Outer Continental Shelf Environmental Assessment 
Program, National Oceanic and Atmospheric Administration, OMPA/OCSEAP, Final Report, 190 p.

	 8.	 Barber, W.E., Smith, R.L., Vallarino, M., and Meyer, R.M., 1997, Demersal fish assemblages of the northeastern Chukchi 
Sea, Alaska: Fishery Bulletin, v. 95, no. 2, p. 195–209.

	 9.	 Sokolovskaya, T.G., Sokolovskii, A.S., and Sobolevskii, E.I., 1998, A list of fishes of Peter the Great Bay (the Sea of Japan): 
Journal of Ichthyology, v. 38, no. 1, p. 1–11.

	10.	 Chereshnev, I., Nazarkin, M.V., Skopets, M.B., Pitruk, D., Shestakov, A.V., Yabe, M., and others, 2001, Annotated list of 
fish-like vertebrates and fish in Tauisk Bay (northern part of the Sea of Okhotsk), in Andreev, A.V., and Bergmann, H.H., 
eds., Biodiversity and ecological status along the northern coast of the Sea of Okhotsk—A collection of study reports: 
Dalnauka Vladivostok, Russia, Institute of Biological Problems of the North, p. 64–86.

	11.	 Dragoo, D.E., 2006, Seabird, fish, marine mammals and oceanography coordinated investigations (SMMOCI) near Bluff, 
Norton Sound, Alaska, July 2002: U.S. Fish and Wildlife Service Report AMNWR 06/03, 35 p.



258    Alaska Arctic Marine Fish Ecology Catalog

	12.	 Mecklenburg, C.W., Stein, D.L., Sheiko, B.A., Chernova, N.V., Mecklenburg, T.A., and Holladay, B.A., 2007, Russian–
American long-term census of the Arctic—Benthic fishes trawled in the Chukchi Sea and Bering Strait, August 2004: 
Northwestern Naturalist, v. 88, no. 3, p. 168–187.

	13.	 Panchenko, V.V., 2005, Seasonal distribution of antlered sculpin, Enophrys diceraus (Cottidae) in Peter the Great Bay, Sea 
of Japan: Russian Journal of Marine Biology, v. 31, p. 273–278.

	14.	 Rosenthal, R.J., 1980, Shallow water fish assemblages in the northeastern Gulf of Alaska—Habitat evaluation, species 
composition, abundance, spatial distribution and trophic interaction, in Bureau of Land Management, Environmental 
assessment of the Alaskan Continental Shelf, final reports of principal investigators: U.S. Department of Commerce, 
National Oceanic and Atmospheric Administration, p. 451–540.

	15.	 Tokranov, A.M., 1981, Distribution of sculpins (Pisces, Cottidae) on the west Kamchatka shelf in summer: Zoologicheskii 
Zhurnal, v. 60, no. 2, p. 229–237.

	16.	 Kim, S.T., 2001, Winter migrations of shelf fish to the continental slope: Journal of Ichthyology, v. 41, no. 8, p. 564–574.

	17.	 Love, M.S., 2011, Certainly more than you wanted to know about the fishes of the Pacific Coast: Santa Barbara, California, 
Really Big Press, 649 p.

	18.	 Andriashev, A.P., 1954, Fishes of the northern seas of the U.S.S.R.—Keys to the fauna of the U.S.S.R.: Academy of 
Sciences of the U.S.S.R., Zoological Institute, no. 53, 566 p. [In Russian, translation by Israel Program for Scientific 
Translation, Jerusalem, 1964, 617 p., available from U.S. Department of Commerce, Springfield, Virginia.]

	19.	 Froese, R., and Pauly, D., eds., 2012, FishBase—Global information system on fishes: FishBase database, accessed July 8, 
2012, at http://www.fishbase.org.

	20.	 Tokranov, A.M., 1987, Feeding of giant sculpin Myoxocephalus polyacanthocephalus Pallas and plain sculpin M. jaok 
(Cuvier) (Cottidae) in coastal waters of Kamchatka: Journal of Ichthyology, v. 27, p. 104–114.

	21.	 Mecklenburg, T.A., and Mecklenburg, C.W., Point Stephens Research, written commun., 2012.

http://www.fishbase.org

