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Worksheet BSAI Pollock 
 

Worksheet – species-specific determinations on whether EFH needs to be changed (please 
refer to Item B under instructions above)  
 

1. EFH Description Update 

Does new information warrant change to the EFH text description (Y or N) or the EFH distribution maps 
by life stage?  Y or N  If yes, explain. No, but editorial and some minor text revisions. 
 
Does the new description, and any associated information, change the level of information known for the 
species life stage (e.g., not-identified to Level 1; Level 1 to 2*)? 
 
No 
 

2. New Information 

Is there any new information (published or other) that you have used in the review that is not listed in the 
revisions to the FMP text? If so, please reference it here. 

References added to document 

If appropriate, please briefly list any relevant studies that are currently underway that may be useful for 
EFH reviews in the future.  

BSIERP 

3. Research and Information Needs 

Is research needed or do data gaps exist?  Briefly explain and list in order of priority. 
No 
 

4. Fishing Activities 

Does new information, and any changes in the distribution of fishing intensity, suggest that the fishing 
effects analysis summarized in the FMP should be updated?  Explain.  See item #4 in section B of 
instructions. 
No 
 

5. Habitat Areas of Particular Concern (HAPC) 

Are there specific ecologically significant, rare, or sensitive sites, relevant to your species, that are 
particularly vulnerable to human perturbation, which the Council might want to consider identifying as 
HAPC?  Y or N. If yes, list. 
No 
 

6. Conservation recommendations 

Do you have any EFH conservation recommendations that the Council may want to consider? 
Explain. 
No, not specific to pollock. 

                                                      
* EFH Information Levels:  Level 1 - Distribution (general) data available; Level 2 - Habitat-related density data 
available; Level 3 - Growth, reproduction, or survival rates within habitats are available; Level 4 – Production rates by 
habitat are available.   See FMP for EFH Level specifics by life stage. 
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[Pulled from BSAI Groundfish FMP, sections 4.2.2, 4.2.2.1, 4.2.2.2] BSAI Pollock 

1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  

Table 4-9 Levels of essential fish habitat information currently available for 
BSAI groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 

Pollock 1 1 x 1 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient 
information available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Walleye Pollock  

Eggs: EFH for walleye pollock eggs is the general distribution area for this life stage, 
located in pelagic waters along the entire shelf (0 to 200 m), upper slope (200 
to 500 m), and intermediate slope (500 to 1,000 m) throughout the BSAI, as 
depicted in Figure E-1. 

Larvae: EFH for larval walleye pollock is the general distribution area for this life 
stage, located in epipelagic waters along the entire shelf (0 to 200 m), upper 
slope (200 to 500 m), and intermediate slope (500 to 1,000 m) throughout the 
BSAI, as depicted in Figure E-2. 

Early Juveniles: No EFH description determined.  Information is insufficient due to these ages 
(primarily age 2) being unavailable to bottom-trawl survey gear and partially 
available to echo-integrated mid-water trawl surveys. 

Late Juveniles: EFH for late juvenile walleye pollock is the general distribution area for this 
life stage, located in the lower and middle portion of the water column along 
the inner (0 to 50 m), middle (50 to 100 m), and outer (100 to 200 m) shelf 
throughout the BSAI, as depicted in Figure E-3. Substrate preferences, if they 
exist, are unknown. 

Adults: EFH for adult walleye pollock is the general distribution area for this life stage, 
located in the lower and middle portion of the water column along the entire 
shelf (~10 to 200 m) and slope (200 to 1,000 m) throughout the BSAI, as 
depicted in Figure E-3. Substrate preferences, if they exist, are unknown. 
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[Pulled from Appendix D BSAI Groundfish FMP, Tables D.1-D.3] BSAI Pollock 

Table Error! No text of specified style in document..1 Summary of habitat associations for BSAI groundfish. 
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[Pulled from Appendix D BSAI Groundfish FMP, Tables D.1-D.3] BSAI Pollock 

BSA Groundfish   Community Associations Oceanographic 
Properties   
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[Pulled from Appendix D BSAI Groundfish FMP, Tables D.1-D.3] BSAI Pollock 

Table Error! No text of specified style in document..3 Summary of predator and prey associations for BSAI groundfish 
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[Pulled from Appendix D BSAI Groundfish, D.1] BSAI Pollock 

1.2 Walleye pollock (Theragra calcogramma)  

The Eastern Bering Sea (EBS) and Aleutian Islands pollock stocks are managed under the BSAI 
groundfish fisheries management plan. Pollock occur throughout the area covered by the FMP and 
straddle into the Canadian and Russian EEZ, international waters of the central Bering Sea, and into the 
Chukchi Sea. 

1.2.1 Life History and General Distribution 

Pollock is the most abundant species within the eastern Bering Sea comprising 75-80% of the catch and 
60% of the biomass. In the Gulf of Alaska, pollock is the second most abundant groundfish stock 
comprising 25-50% of the catch and 20% of the biomass. 
Four stocks of pollock are recognized for management purposes: Gulf of Alaska, eastern Bering Sea, 
Aleutian Islands, and Aleutian Basin. For the contiguous sub-regions (i.e., areas adjacent to their 
management delineation), there appears to be some relationship among the eastern Bering Sea, Aleutian 
Islands, and Aleutian Basin stocks.  Some strong year classes appear in all three places suggesting that 
pollock may expand from one area into the others or that discrete spawning areas benefit (in terms of 
recruitment) from similar environmental conditions. There appears to be stock separation between the 
Gulf of Alaska stocks and stocks to the north. 
The most abundant stock of pollock is the eastern Bering Sea stock which is primarily distributed over the 
eastern Bering Sea outer continental shelf between approximately 70-200 m. Information on pollock 
distribution in the eastern Bering Sea comes from commercial fishing locations, annual bottom trawl 
surveys and regular (every two or three years) echo-integration mid-water trawl surveys. 
The Aleutian Islands stock extends through the Aleutian Islands from 170E W to the end of the Aleutian 
Islands (Attu Island), with the greatest abundance in the eastern Aleutians (170E W to Seguam Pass). 
Most of the information on pollock distribution in the Aleutian Islands comes from regular (every two or 
three years) bottom trawl surveys. These surveys indicate that pollock are primarily located on the Bering 
Sea side of the Aleutian Islands, and have a spotty distribution throughout the Aleutian Islands chain, 
particularly during the summer months when the survey is conducted. Thus, the bottom trawl data may be 
a poor indicator of pollock distribution because a significant portion of the pollock biomass is likely to be 
unavailable to bottom trawls. Also, many areas of the Aleutian Islands shelf are untrawlable due to rough 
bottom. 
The third stock, Aleutian Basin, appears to be distributed throughout the Aleutian Basin which 
encompasses the U.S. EEZ, Russian EEZ, and international waters in the central Bering Sea. This stock 
has appeared throughout the Basin apparently for feeding, but then concentrates near the continental shelf 
for spawning. The principal spawning location is thought to be near Bogoslof Island in the eastern 
Aleutian Islands, but data from pollock fisheries in the first quarter of the year indicate that there are other 
concentrations of deepwater spawning concentrations in the central and western Aleutian Islands. The 
Aleutian Basin spawning stock appears to be derived from migrants from the eastern Bering Sea shelf 
stock, and possibly some western Bering Sea pollock. Recruitment to the stock occurs generally around 
age 5 with younger fish being rare in the Aleutian Basin. Most of the pollock in the Aleutian Basin appear 
to originate from strong year classes also observed in the Aleutian Islands and EBS shelf region. 
The Gulf of Alaska stock extends from southeast Alaska to the Aleutian Islands (170E W), with the 
greatest abundance in the western and central regulatory areas (147E W to 170E W). Most of the 
information on pollock distribution in the Gulf of Alaska comes from annual winter echo-intregration 
mid-water trawl surveys and regular (every two or three years) bottom trawl surveys. These surveys 
indicate that pollock are distributed throughout the shelf regions of the Gulf of Alaska at depths less than 
300 m. The bottom trawl data may not provide an accurate view of pollock distribution because a 
significant portion of the pollock biomass may be pelagic and unavailable to bottom trawls. The principal 
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[Pulled from Appendix D BSAI Groundfish, D.1] BSAI Pollock 

spawning location is in Shelikof Strait, but other spawning concentrations in the Shumagin Islands, the 
east side of Kodiak Island, and near Prince William Sound also contribute to the stock. 
Peak pollock spawning occurs on the southeastern Bering Sea and eastern Aleutian Islands along the 
outer continental shelf around mid-March. North of the Pribilof Islands spawning occurs later (April-
May) in smaller spawning aggregations. The deep spawning pollock of the Aleutian Basin appear to 
spawn slightly earlier, late February-early March. In the Gulf of Alaska, peak spawning occurs in late 
March in Shelikof Strait. Peak spawning in the Shumagin area appears to 2-3 weeks earlier than in 
Shelikof Strait. 

Spawning occurs in the pelagic zone and eggs develop throughout the water column (70-80 m in the 
Bering Sea shelf, 150-200 m in Shelikof Strait). Development is dependent on water temperature. In the 
Bering Sea, eggs take about 17-20 days to develop at 4 degrees in the Bogoslof area and 25.5 days at 2 
degrees on the shelf. In the Gulf of Alaska, development takes approximately 2 weeks at ambient 
temperature (5 degrees C). Larvae are also distributed in the upper water column. In the Bering Sea the 
larval period lasts approximately 60 days. The larvae eat progressively larger naupliar stages of copepods 
as they grow and then small euphausiids as they approach transformation to juveniles (~25 mm standard 
length). In the Gulf of Alaska, larvae are distributed in the upper 40 m of the water column and the diet is 
similar to Bering Sea larvae. FOCI survey data indicate larval pollock may utilize the stratified warmer 
upper waters of the mid-shelf to avoid predation by adult pollock which reside in the colder bottom water.  
At age 1 pollock are found throughout the eastern Bering Sea both in the water column and on bottom 
depending on temperature. Age 1 pollock from strong year-classes appear to be found in great numbers 
on the inner shelf, and further north on the shelf than weak year classes which appear to be more 
concentrated on the outer continental shelf. From age 2-3 pollock are primarily pelagic and then to be 
most abundant on the outer and mid-shelf northwest of the Pribilof Islands. As pollock reach maturity 
(age 4) in the Bering Sea, they appear to move from the northwest to the southeast shelf to recruit to the 
adult spawning population. Strong year-classes of pollock persist in the population in significant numbers 
until about age 12, and very few pollock survive beyond age 16. The oldest recorded pollock was age 31. 
Growth varies by area with the largest pollock occurring on the southeastern shelf. On the northwest shelf 
the growth rate is slower. A newly maturing pollock is around 40 cm.  
The upper size limit for juvenile pollock in the eastern Bering Sea and Gulf of Alaska is about 38-42 cm. 
This is the size of 50% maturity. There is some evidence that this has changed over time. 

1.2.2 Fishery 

The eastern Bering Sea pollock fishery has, since 1990 been divided into two fishing periods; an “A 
season” occurring from January-March, and a “B season” occurring from June-October. The A season 
concentrates fishing effort on prespawning pollock in the southeastern Bering Sea. During the B season 
fishing is more dispersed with concentrations in the southeastern Bering Sea and extending north 
generally along the 200m isobaths. During the B season the offshore fleet (catcher processors and 
motherships) are required to fish north of 56E N latitude while the area to the south is reserved for catcher 
vessels delivering to shoreside processing plants on Unalaska and Akutan. 

Since 1992, the Gulf of Alaska pollock TAC has been apportioned spatially and temporally to reduce 
impacts on Steller sea lions. Although the details of the apportionment scheme have evolved over time, 
the general objective is to allocate the TAC to management areas based on the distribution of surveyed 
biomass, and to establish three or four seasons between mid-January and autumn during which some 
fraction of the TAC can be taken. The Steller Sea Lion Protection Measures implemented in 2001 
establish four seasons in the Central and Western GOA beginning January 20, March 10, August 25, and 
October 1, with 25% of the total TAC allocated to each season. Allocations to management areas 610, 
620 and 630 are based on the seasonal biomass distribution as estimated by groundfish surveys. In 
addition, a new harvest control rule was implemented that requires a cessation of fishing when spawning 
biomass declines below 20% of the unfished stock biomass estimate. 
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[Pulled from Appendix D BSAI Groundfish, D.1] BSAI Pollock 

In the Gulf of Alaska approximately 90% of the pollock catch is taken using pelagic trawls. During 
winter, fishing effort usually targeted primarily on pre-spawning aggregations in Shelikof Strait and near 
the Shumagin Islands. The pollock fishery has a very low bycatch rate with discards averaging about 2% 
since 1998 (with the 1991-1997 average around 9%). Most of the discards in the pollock fishery are 
juvenile pollock, or pollock too large to fit filleting machines. In the pelagic trawl fishery the catch is 
almost exclusively pollock. 
The eastern Bering Sea pollock fishery primarily harvests mature pollock. The age where fish are selected 
by the fishery roughly corresponds to the age at maturity (management guidelines are oriented towards 
conserving spawning biomass). Fishery selectivity increases to a maximum around age 6-8 and declines 
slightly. The reduced selectivity for older ages is due to pollock becoming increasingly demersal with 
age. Younger pollock form large schools and are semi-demersal, thereby being easier to locate by fishing 
vessels. Immature fish (ages 2 and 3) are usually caught in low numbers. Generally the catch of immature 
pollock increases when strong year-classes occur and the abundance of juveniles increase sharply. This 
occurred with the 1989 year-class, the second largest year-class on record. Juvenile bycatch increased 
sharply in 1991 and 1992 when this year-class was age 2 and 3. Under the 1999 American Fisheries Act 
(AFA) the pollock fishery became rationalized and effectively ended the “race for fish.”  This generally 
slowed the pace of the fishery and also reduced the tendency to catch smaller pollock.  A secondary 
problem is that strong to moderate year-classes may reside in the Russian EEZ adjacent to the U. S. EEZ 
as juveniles. Russian catch-age data and anecdotal information suggest that juveniles may comprise a 
major portion of the catch. There is a potential for the Russian fishery to reduce subsequent abundance in 
the U. S. fishery. 
The Gulf of Alaska pollock fishery also targets mature pollock. Fishery selectivity increases to a 
maximum around age 5-7 and then declines. In both the EBS and GOA, the selectivity pattern varies 
between years due to shifts in fishing strategy and changes in the availability of different age groups over 
time.  
In response to continuing concerns over the possible impacts groundfish fisheries may have on rebuilding 
populations of Steller sea lions, NMFS and the NPFMC have made changes to the Atka mackerel 
(mackerel) and pollock fisheries in the Bering Sea/Aleutian Islands and Gulf of Alaska. These have been 
designed to reduce the possibility of competitive interactions with Steller sea lions. For the pollock 
fisheries, comparisons of seasonal fishery catch and pollock biomass distributions (from surveys) by area 
in the eastern Bering Sea led to the conclusion that the pollock fishery had disproportionately high 
seasonal harvest rates within critical habitat which could lead to reduced sea lion prey densities. 
Consequently, the management measures were designed to redistribute the fishery both temporally and 
spatially according to pollock biomass distributions. The underlying assumption in this approach was that 
the independently derived area-wide and annual exploitation rate for pollock would not reduce local prey 
densities for sea lions. Here we examine the temporal and spatial dispersion of the fishery to evaluate the 
potential effectiveness of the measures.  

Three types of measures were implemented in the pollock fisheries: 

• Additional pollock fishery exclusion zones around sea lion rookery or haulout sites,  

• Phased-in reductions in the seasonal proportions of TAC that can be taken from critical habitat, and  

• Additional seasonal TAC releases to disperse the fishery in time.  

Prior to the management measures, the pollock fishery occurred in each of the three major fishery 
management regions of the north Pacific ocean managed by the NPFMC: the Aleutian Islands (1,001,780 
km2 inside the EEZ), the eastern Bering Sea (968,600 km2), and the Gulf of Alaska (1,156,100 km2). The 
marine portion of Steller sea lion critical habitat in Alaska west of 150°W encompasses 386,770 km2 of 
ocean surface, or 12% of the fishery management regions.  
Prior to 1999, a total of 84,100 km2, or 22% of critical habitat, was closed to the pollock fishery. Most of 
this closure consisted of the 10 and 20 nm radius all-trawl fishery exclusion zones around sea lion 
rookeries (48,920 km2 or 13% of critical habitat). The remainder was largely management area 518 
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(35,180 km2, or 9% of critical habitat) which was closed pursuant to an international agreement to protect 
spawning stocks of central Bering Sea pollock. 
In 1999, an additional 83,080 km2 (21%) of critical habitat in the Aleutian Islands was closed to pollock 
fishing along with 43,170 km2 (11%) around sea lion haulouts in the GOA and eastern Bering Sea. 
Consequently, a total of 210,350 km2 (54%) of critical habitat was closed to the pollock fishery. The 
portion of critical habitat that remained open to the pollock fishery consisted primarily of the area 
between 10 and 20 nm from rookeries and haulouts in the GOA and parts of the eastern Bering Sea 
foraging area. 

The Bering Sea/Aleutian Islands pollock fishery was also subject to changes in total catch and catch 
distribution. Disentangling the specific changes in the temporal and spatial dispersion of the EBS pollock 
fishery resulting from the sea lion management measures from those resulting from implementation of the 
1999 American Fisheries Act (AFA) is difficult. The AFA reduced the capacity of the catcher/processor 
fleet and permitted the formation of cooperatives in each industry sector by 2000. Both of these changes 
would be expected to reduce the rate at which the catcher/processor sector (allocated 36% of the EBS 
pollock TAC) caught pollock beginning in 1999, and the fleet as a whole in 2000. Because of some of its 
provisions, the AFA gave the industry the ability to respond efficiently to changes mandated for sea lion 
conservation that otherwise could have been more disruptive to the industry. 
In 2000, further reductions in seasonal pollock catches from BSAI sea lion critical habitat were realized 
by closing the entire Aleutian Islands region to pollock fishing and by phased-in reductions in the 
proportions of seasonal TAC that could be caught from the Sea Lion Conservation Area, an area which 
overlaps considerably with sea lion critical habitat. In 1998, over 22,000 t of pollock were caught in the 
Aleutian Island regions, with over 17,000 t caught in AI critical habitat. Since 1998 directed fishery 
removals of pollock have been prohibited. 

1.2.3 Relevant Trophic Information 

Juvenile pollock through newly maturing pollock primarily utilize copepods and euphausiids for food. At 
maturation and older ages pollock become increasingly piscivorous, with pollock (cannibalism) a major 
food item in the Bering Sea. Most of the pollock consumed by pollock are age 0 and 1 pollock, and recent 
research suggests that cannibalism can regulate year-class size. Weak year-classes appear to be those 
located within the range of adults, while strong year-classes are those that are transported to areas outside 
the range of adult abundance. 
Being the dominant species in the eastern Bering Sea pollock is an important food source for other fish, 
marine mammals, and birds. On the Pribilof Islands hatching success and fledgling survival of marine 
birds has been tied to the availability of age 0 pollock to nesting birds. 

1.2.4 Habitat and Biological Associations 

Egg-Spawning: Pelagic on outer continental shelf generally over 100-200 m depth in Bering Sea. Pelagic 
on continental shelf over 100-200 m depth in Gulf of Alaska. 
Larvae: Pelagic outer to mid-shelf region in Bering Sea. Pelagic throughout the continental shelf within 
the top 40 m in the Gulf of Alaska. 
Juveniles: Age 0 appears to be pelagic, as is age 2 and 3. Age 1 pelagic and demersal with a widespread 
distribution and no known benthic habitat preference.  

Adults: Adults occur both pelagically and demersally on the outer and mid-continental shelf of the Gulf of 
Alaska, eastern Bering Sea and Aleutian Islands. In the eastern Bering Sea few adult pollock occur in 
waters shallower than 70 m. Adult pollock also occur pelagically in the Aleutian Basin. Adult pollock 
range throughout the Bering Sea in both the U.S. and Russian waters, however, the maps provided for this 
document detail distributions for pollock in the U.S. Exclusive Economic Zone and the basin. 
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Habitat and Biological Associations: Walleye Pollock 

Stage - 
EFH Level 

Duration or 
Age Diet/Prey 

Season/ 
Time Location 

Water 
Column

Bottom 
Type 

Oceano-
graphic 
Features Other 

Eggs 14 d. at 5 C None Feb-Apr OCS, 
UCS 

P N/A G?  

Larvae 60 days copepod naupli 
and small 
euphausiids 

Mar-Jul MCS, 
OCS 

P N/A G? F pollock larvae with 
jellyfish 

Juveniles 0.4 to 4.5 
years 

Pelagic 
crustaceans, 
copepods and 
euphausiids 

Aug. + OCS, 
MCS, ICS

P, SD N/A CL, F  

Adults 4.5 - 16 
years 

Pelagic 
crustaceans 
and fish 

Spawning 
Feb-Apr 

OCS, 
BSN 

P, SD UNK F UP Increasingly 
demersal with age. 

 

1.2.5 Additional sources of information 

Eggs and Larvae: 
Jeff Napp, Alaska Fisheries Science Center, 7600 Sand Point Way NE, Seattle, WA, 206-526-
4148. 

Shallow water concentrations: 
Bill Bechtol, Alaska Department of Fish and Game, 3298 Douglas Place, Homer, Alaska 99603-
8027. 
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Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figures E-1 to E-3 Walleye pollock (eggs, larvae, late juveniles/adults) 

Figure Error! No text of specified style in document.-1 EFH Distribution - BSAI Walleye 
Pollock (Eggs) 

 
 

Figure Error! No text of specified style in document.-2 EFH Distribution - BSAI Walleye 
Pollock (Larvae) 
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Figure Error! No text of specified style in document.-3 EFH Distribution - BSAI Walleye 
Pollock (Late Juveniles/Adults) 
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1.2.7 Evaluation of Effects on EFH of Groundfish Species 

1.2.7.1 Walleye Pollock (BSAI and GOA) 

Issue Evaluation 
Spawning/breeding MT (Minimal or temporary effect) 
Feeding MT (Minimal or temporary effect) 
Growth to maturity MT (Minimal or temporary effect) 

 
Summary of Effects—Pollock is a generalist species that occupies a broad geographic niche and can use a 
wide variety of different habitats (Bailey et al. 1999). The ability of pollock to invade and adapt to 
marginal habitats has been suggested as a possible reason for the rapid increases in abundance during the 
environmental changes that occurred in the North Pacific in the 1970s (Bailey 2000). Pollock’s ecological 
plasticity may allow adaption to habitats that have been modified by fishing impacts. Fishing impacts 
might even be beneficial, particularly if there are significant adverse impacts on predators or competitors 
more dependent on seafloor habitat features. 
The overall evaluation of fishing impacts on pollock EFH is based primarily on extensive life history 
information that shows that pollock eggs, larvae, juveniles, and adults are not associated with seafloor 
habitat features affected by fishing. Some pollock life history stages are more demersal (i.e., age-1 
juveniles), but even here the association is more likely related to temperature tolerances and avoidance of 
predators higher up in the water column than any characteristic of the bottom that can be impacted by 
trawling. The rating for fishing impacts on spawning/breeding for BSAI/GOA pollock is MT because 
pollock are pelagic spawners, as are their eggs and larvae. The rating for fishing impacts on feeding for 
BSAI/GOA pollock is MT because adults feed mainly on pelagic euphausiids followed by calanoid 
copepods.  
The primary concern for pollock is the reduction in living structure in areas that support high pollock 
densities and its potential importance to juvenile pollock in providing refuge from predation. Changes in 
predation (or cannibalism) on juveniles have been proposed as a mechanism for population control in 
both the BSAI (Hunt et al. 2002) and the GOA (Bailey 2000). An increase in juvenile mortality will 
reduce spawning output per individual and, if large enough, could impair the ability of the stock to 
produce MSY over the long term (Dorn 2004). In the GOA, there is evidence of an increase in pollock 
mortality due to increases in the abundance of the dominant piscivores (Bailey 2000, Hollowed et al. 
2000). However, evidence is weak that living structure plays a significant role in mediating mortality risk 
for juvenile pollock in the BSAI and the GOA, and it appears more likely that juveniles avoid predation 
risk through behavioral mechanisms such as shoaling and position in the water column. In addition, the 
overall reduction in living substrate for pollock EFH is relatively small (7 percent). Therefore, the rating 
for fishing impacts on growth to maturity for BSAI/GOA pollock is MT. 
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Worksheet  BSAI Pcod 

BSAI Pacific Cod Worksheet  

1. EFH Description Update 
Does new information warrant change to the EFH text description (Y or N) or the EFH 
distribution maps by life stage?  Y or N  If yes, explain.  Several items required clarification or 
updating.  For example, several recent publications were added to the Literature section. 
 
Diana Evans note: Author was referring to the FMP text as a whole here, not specifically to the text 
description of EFH for Pacific cod. Editorial changes only are proposed to the EFH description by life 
history stage, and no proposed changes to the maps. 
 
Does the new description, and any associated information, change the level of information 
known for the species life stage (e.g., not-identified to Level 1; Level 1 to 2)?  No. 
 

2. New Information 
Is there any new information (published or other) that you have used in the review that is not 
listed in the revisions to the FMP text? If so, please reference it here.  No. 
If appropriate, please briefly list any relevant studies that are currently underway that may be 
useful for EFH reviews in the future.  

EFH 2008-02 (Laurel et al.): This project is studying productivity, habitat utilization, and 
recruitment dynamics of Pacific cod. 

NPRB #R0605 (Laurel et al.): This project is studying climate change and the match-mismatch 
hypothesis in terms of Pacific cod larval survival. 

NPRB #618 (Logerwell and Neidetcher): This project is studying spatio-temporal spawning 
patterns of Pacific cod. 

NPRB #815 (Munro and Conners): This project is studying spawning and migration through a 
mark-recapture experiment. 

3. Research and Information Needs 
Is research needed or do data gaps exist?  Yes.  Briefly explain and list in order of priority.  The 
early life history stages of Pacific cod are poorly understood, as noted in several recent 
articles.  Most of the recent work has focused on the Gulf of Alaska stock of Pacific cod. 
 

4. Fishing Activities 
Does new information, and any changes in the distribution of fishing intensity, suggest that the 
fishing effects analysis summarized in the FMP should be updated?  No.  Explain.  The current 
text seems to be satisfactory.  See item #4 in section B of instructions. 

5. Habitat Areas of Particular Concern (HAPC) 
Are there specific ecologically significant, rare, or sensitive sites, relevant to your species, that 
are particularly vulnerable to human perturbation, which the Council might want to consider 
identifying as HAPC?  Y or N. If yes, list.  No (other than those already identified). 
6. Conservation recommendations 
Do you have any EFH conservation recommendations that the Council may want to consider?  
No.  Explain.  The Council is already doing a good job with respect to conservation of 
EFH. 
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1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Pacific cod x 1 x 1 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Pacific Cod  

Eggs: No EFH Description Determined. Pacific cod eggs, which are demersal, are rarely 
encountered during surveys in the BSAI. 

Larvae: EFH for larval Pacific Cod is the general distribution area for this life stage, located in 
epipelagic waters along the entire shelf (0 to 200 m), upper slope (200 to 500 m), and 
intermediate slope (500 to 1,000 m) throughout the BSAI, as depicted in Figure E-4.  

Early Juveniles: No EFH Description Determined. Insufficient information is available. 

Late Juveniles: EFH for late juvenile Pacific cod is the general distribution area for this life stage, 
located in the lower portion of the water column along the inner (0 to 50 m), middle (50 
to 100 m), and outer (100 to 200 m) shelf throughout the BSAI wherever there are soft 
substrates consisting of sand, mud, sandy mud, and muddy sand, as depicted in 
Figure E-5. 

Adults: EFH for adult Pacific cod is the general distribution area for this life stage, located in 
the lower portion of the water column along the inner (0 to 50 m), middle (50 to 100 
m), and outer (100 to 200 m) shelf throughout the BSAI wherever there are soft 
substrates consisting of sand, mud, sandy mud, muddy sand, and gravel, as depicted in 
Figure E-5. 

 

Deleted: Scientific information notes 
the rare occurrence of Pacific cod eggs in 
the BSAI.
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Table Error! No text of specified style in document..1 Summary of habitat associations for BSAI groundfish. 
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BSA Groundfish   Structure Community Associations Oceanographic 
Properties 
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[Pulled from Appendix D BSAI Groundfish, section D.2]  BSAI Pcod 

1.2 Pacific cod (Gadus macrocephalus) 

1.2.1 Life History and General Distribution 

Pacific cod is a transoceanic species, occurring at depths from shoreline to 500 m. The southern limit of 
the species’ distribution is about 34° N latitude, with a northern limit of about 63° N latitude. Adults are 
largely demersal and form aggregations during the peak spawning season, which extends approximately 
from January through May. Pacific cod eggs are demersal and adhesive. Eggs hatch in about 15-20 days. 
Little is known about the distribution of Pacific cod larvae, which undergo metamorphosis at about 25-35 
mm. Juvenile Pacific cod start appearing in trawl surveys at a fairly small size, as small as 10 cm in the 
eastern Bering Sea. Pacific cod can grow to be more than a meter in length, with weights in excess of 10 
kg. Natural mortality is currently estimated to be 0.34 in the Bering Sea and Aleutian Islands (BSAI) and 
0.38 in the Gulf of Alaska (GOA). Approximately 50% of Pacific cod are mature by age 5 in the BSAI 
and age 4 in the GOA. The maximum recorded age of a Pacific cod is 17 years in the BSAI and 14 years 
in the GOA. 

The estimated size at 50% maturity is 58 cm in the BSAI and 50 cm in the GOA. 

1.2.2 Fishery 

The fishery is conducted with bottom trawl, longline, pot, and jig gear. The trawl fishery is typically 
concentrated during the first few months of the year, whereas fixed-gear fisheries may sometimes run, 
intermittently, at least, throughout the year. Historically, bycatch of crab and halibut has sometimes 
caused the Pacific cod fisheries to close prior to reaching the total allowable catch. In the BSAI, trawl 
fishing is concentrated immediately north of Unimak Island, whereas the longline fishery is distributed 
along the shelf edge to the north and west of the Pribilof Islands. In the GOA, the trawl fishery has centers 
of activity around the Shumagin Islands and south of Kodiak Island, while the longline fishery is located 
primarily in the vicinity of the Shumagins. 

1.2.3 Relevant Trophic Information 

Pacific cod are omnivorous. In terms of percent occurrence, the most important items in the diet of Pacific 
cod in the BSAI and GOA are polychaete, amphipods, and crangonid shrimp. In terms of numbers of 
individual organisms consumed, the most important dietary items are euphausiids, miscellaneous fishes, 
and amphipods. In terms of weight of organisms consumed, the most important dietary items are walleye 
pollock, fishery discards, and yellowfin sole. Small Pacific cod feed mostly on invertebrates, while large 
Pacific cod are mainly piscivorous. Predators of Pacific cod include halibut, salmon shark, northern fur 
seals, sea lions, harbor porpoises, various whale species, and tufted puffin. 

1.2.4 Habitat and Biological Associations 

Egg/Spawning: Spawning takes place in the sublittoral-bathyal zone (40-290 m) near bottom. Eggs sink to 
the bottom after fertilization, and are somewhat adhesive. Optimal temperature for incubation is 3-6° C, 
optimal salinity is 13-23 ppt, and optimal oxygen concentration is from 2-3 ppm to saturation. Little is 
known about the optimal substrate type for egg incubation. 
Larvae: Larvae are epipelagic, occurring primarily in the upper 45 m of the water column shortly after 
hatching, moving downward in the water column as they grow. 
Juveniles: Juveniles occur mostly over the inner continental shelf at depths of 60-150 m. 
Adults: Adults occur in depths from the shoreline to 500 m. Average depth of occurrence tends to vary 
directly with age for at least the first few years of life, with mature fish concentrated on the outer 
continental shelf. Preferred substrate is soft sediment, from mud and clay to sand. 
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Habitat and Biological Associations: Pacific cod 

Stage - 
EFH Level 

Duration 
or Age Diet/Prey  

Season/ 
Time Location

Water 
Column
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Type 

Oceano-
graphic 
Features Other 

Eggs 15-20 d NA winter-spring ICS, 
MCS, 
OCS 
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MS ,S 

U optimum 3-6EC 
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Larvae U copepods (?) winter-spring U P (?), N 
(?) 

U U  

Early 
Juveniles 

 to 2 yrs small 
invertebrates 
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all year ICS, MCS D M, SM, 
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U  

Late 
Juveniles 
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U  

Spawning 
(Jan-May) 
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Adults  
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spawning 
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U  

 

1.2.5 Additional sources of information 

Larvae/juveniles 
NMFS, Alaska Fisheries Science Center, RACE Division, FOCI Program, Ann Matarese 206-
526-4111 
NMFS, Alaska Fisheries Science Center, RACE Division, Behavioral Ecology Program, Thomas 
Hurst 541-867-0222 

1.2.6 Literature 

Abookire, A.A., J.T. Duffy-Anderson, and C.M. Jump. 2007. Habitat associations and diet of young-of-
the-year Pacific cod (Gadus macrocephalus) near Kodiak, Alaska. Marine Biology 150:713-726. 

Albers, W.D., and P.J. Anderson. 1985. Diet of Pacific cod, Gadus macrocephalus, and predation on the 
northern pink shrimp, Pandalus borealis, in Pavlof Bay, Alaska. Fish. Bull., U.S. 83:601-610. 

Alderdice, D.F., and C.R. Forrester. 1971. Effects of salinity, temperature, and dissolved oxygen on early 
development of the Pacific cod (Gadus macrocephalus). J. Fish. Res. Board Can. 28:883-902. 

Bakkala, R.G. 1984. Pacific cod of the eastern Bering Sea. Int. N. Pac. Fish. Comm. Bull. 42:157-179. 
Brodeur, R.D., and W. C. Rugen. 1994. Diel vertical distribution of ichthyoplankton in the northern Gulf 

of Alaska. Fish. Bull., U.S. 92:223-235. 
Dunn, J.R., and A.C. Matarese. 1987. A review of the early life history of northeast Pacific gadoid fishes. 

Fish. Res. 5:163-184. 

Forrester, C.R., and D.F. Alderdice. 1966. Effects of salinity and temperature on embryonic development 
of Pacific cod (Gadus macrocephalus). J. Fish. Res. Board Can. 23:319-340. 
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Coast regions, 1975-81. U.S. Dept. Commerce, NOAA Tech. Memo. NMFS F/NWC-44. 50 p. 
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Laurel, B.J., T.P. Hurst, L.A. Copeman, and M. W. Davis. 2008. The role of temperature on the growth 
and survival of early and late hatching Pacific cod larvae (Gadus macrocephalus). Journal of 
Plankton Research 30:1051-1060. 
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of juvenile Pacific cod (Gadus macrocephalus). Journal of Experimental Marine Biology and 
Ecology 377:28-35. 

Laurel, B.J., A.W. Stoner, C.H. Ryer, T.P. Hurst, and A.A. Abookire. 2007. Comparative habitat 
associations in juvenile Pacific cod and other gadids using seines, baited cameras and laboratory 
techniques. 2007. Journal of Experimental Marine Biology and Ecology 351:42-55. 

Livingston, P.A. 1989. Interannual trends in Pacific cod, Gadus macrocephalus, predation on three 
commercially important crab species in the eastern Bering Sea. Fish. Bull., U.S. 87:807-827. 

Livingston, P.A. 1991. Pacific cod. In P.A. Livingston (editor), Groundfish food habits and predation on 
commercially important prey species in the eastern Bering Sea from 1984 to 1986, p. 31-88. U.S. 
Dept. Commerce., NOAA Tech. Memo. NMFS F/NWC-207. 

Matarese, A.C., A.W. Kendall Jr., D.M. Blood, and B.M. Vinter. 1989. Laboratory guide to early life 
history stages of northeast Pacific fishes. U.S. Dept. Commerce, NOAA Tech. Rep. NMFS 80. 
652 p. 
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Rybn. Khoz. Okeanogr. 40. 287 p. (Transl. from Russian: Fish. Res. Board Can. Transl. Ser. 
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Coastal and ocean zones strategic assessment: Data Atlas. U.S. Dept. Commerce, NOAA, 
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larvae. Fish. Res. 4:235-242. 

Poltev, Yu.N. 2007. Specific features of spatial distribution of Pacific cod Gadus macrocephalus in waters 
off the eastern coast of the northern Kuril Islands and the southern extremity of Kamchatka. 
Journal of Ichthyology 47:726-738. 

Rugen, W.C., and A.C. Matarese. 1988. Spatial and temporal distribution and relative abundance of 
Pacific cod (Gadus macrocephalus) larvae in the western Gulf of Alaska. NWAFC Proc. Rep. 88-
18. Available from Alaska Fish. Sci. Center, 7600 Sand Point Way NE., Seattle, WA 98115-
0070. 

Savin, A.B. 2008. Seasonal distribution and migrations of Pacific cod Gadus macrocephalus (Gadidae) in 
Anadyr Bay and adjacent waters. Journal of Ichthyology 48:610-621. 

Shi, Y., D. R. Gunderson, P. Munro, and J. D. Urban.  2007.  Estimating movement rates of Pacific cod 
(Gadus macrocephalus) in the Bering Sea and the Gulf of Alaska using mark-recapture methods.  

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

EFH 5-year report - Appendix 1

23



[Pulled from Appendix D BSAI Groundfish, section D.2]  BSAI Pcod 

NPRB Project 620 Final Report.  North Pacific Research Board, 1007 West 3rd Avenue, Suite 
100, Anchorage, AK 99501. 

Stone, R.P. 2006. Coral habitat in the Aleutian Islands of Alaska: depth distribution, fine-scale species 
associations, and fisheries interactions. Coral Reefs 25:229-238. 

Thompson, G., J. Ianelli, R. Lauth, S. Gaichas, and K. Aydin. 2008. Assessment of the Pacific cod stock 
in the Eastern Bering Sea and Aleutian Islands Area.  In Plan Team for the Groundfish Fisheries 
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Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figures E-4 to E-5 Pacific cod (larvae, late juveniles/adults) 

Figure Error! No text of specified style in document.-1 EFH Distribution - BSAI Pacific Cod 
(Larvae) 

 
 

Figure Error! No text of specified style in document.-2 EFH Distribution - BSAI Pacific Cod 
(Late Juveniles/Adults) 
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1.2.7 Evaluation of Effects on EFH of Groundfish Species 

The fishing effects analysis is performed to evaluate whether the fisheries, as they are currently conducted 
off Alaska, will affect habitat that is essential to the welfare of the managed fish populations in a way that 
is more than minimal and not temporary. The previous statement describes the standard set in the EFH 
regulations which, if met, requires Councils to act to minimize such effects. The above analysis has 
identified changes to habitat features that are not expected to be temporary. The habitat features were 
selected as those which (a) can be affected by fishing and (b) may be important to fish in spawning, 
breeding, feeding, and growth to maturity. This section evaluates the extent that these changes relate to 
the EFH of each managed species and whether they constitute an effect to EFH that is more than minimal.  
Two conclusions are necessary for this evaluation:  (1) the definition of EFH draws a distinction between 
the amount of habitat necessary for a species to “support a sustainable fishery and the managed species’ 
contribution to a healthy ecosystem” (50 CFR 600.10) and all habitat features used by any individuals of 
a species; (2) this distinction applies to both the designation of EFH and the evaluation of fishing effects 
on EFH. If these conclusions are valid, the “more than minimal” standard relates to impacts that 
potentially affect the ability of the species to fulfill its fishery and ecosystem roles, not just impacts on a 
local scale. The forgoing analysis has indicated substantial effects to some habitat features in some 
locations, many of which are within the spatial boundaries of the EFH of a species that may use them in a 
life-history function. These habitat changes may or may not affect the welfare of that species (a term used 
to represent “the ability of a species to support a sustainable fishery and its role in a healthy ecosystem”).  
The evaluation method is detailed in Section B.3.1 of Appendix B of the EFH EIS.  
The Effects of Fishing on EFH analysis in the EFH EIS was designed to answer the question:  “Is there 
evidence that fishing adversely affects EFH in a manner that is more than minimal and not temporary in 
nature?”  The following text summarizes the results of the analysis for each managed species. The details 
of the analysis for each species, including the habitat connections and the evaluation of effects, are 
contained in Section B.3.3 of Appendix B of the EFH EIS (NMFS 2005) and are incorporated by 
reference. 

1.2.7.1 Pacific Cod (BSAI and GOA) 

Issue Evaluation 

Spawning/Breeding MT (Minimal or temporary effect) 

Growth to Maturity MT (Minimal or temporary effect) 

Feeding MT (Minimal or temporary effect) 

 
Summary of Effects—Fishing’s effects on the habitat of Pacific cod in the BSAI and GOA do not appear 
to have impaired either stocks’ ability to sustain itself at or near the MSY level. When weighted by the 
proportions of habitat types used by Pacific cod, the long-term effect indices are low, particularly those of 
the habitat features most likely to be important to Pacific cod (infaunal and epifaunal prey). The fishery 
appears to have had minimal effects on the distribution of adult Pacific cod. Effects of fishing on weight 
at length, while statistically significant in some cases, are uniformly small and sometimes positive. While 
the fishery may impose some habitat-mediated effects on recruitment, these fall below the standard 
necessary to justify a rating of anything other than minimal or temporary. 
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Worksheet  BSAI Sablefish 

Worksheet – species-specific determinations on whether EFH needs to be changed 

1. EFH Description Update 
Does new information warrant change to the EFH text description (Y or N) or the EFH 
distribution maps by life stage?  Y or N  If yes, explain.   
No, but some text was added to early juveniles to give better idea of what little is known.  Also 
text was added to the BSAI sablefish description to make it similar to the GOA text.  Since the 
GOA, BS, and AI are all the same stock, anything relevant in either description would be 
relevant in the other. Also some minor typos were fixed. 
 
Does the new description, and any associated information, change the level of information 
known for the species life stage (e.g., not-identified to Level 1; Level 1 to 2*)? 
No  
2. New Information 
Is there any new information (published or other) that you have used in the review that is not 
listed in the revisions to the FMP text? If so, please reference it here.   
There is a more recent report of groundfish food habits that was added to the list of references. 
 
If appropriate, please briefly list any relevant studies that are currently underway that may be 
useful for EFH reviews in the future.  Tagging juvenile sablefish in southeast Alaska with 
time/depth recording tags to track movements from shallow inshore waters to deeper areas on 
the slope.  Revisited lightly trawled shelf habitat in SE AK to estimate recovery rates of benthic 
habitat organisms. Mounted substrate nearby corals and spongesto examine recolonization  of 
benthic organisms in SE AK. Examining the distribution of juvenile sablefish in AFSC trawl 
surveys (1977-present). 

 

3. Research and Information Needs 

Is research needed or do data gaps exist?  Briefly explain and list in order of priority. Little is 
known about the early juvenile stage distribution, habitat requirements, and interaction with 
other components of the ecosystem.  They have been known to reside in habitat subject to 
potentially adverse fishing effects as indicated by high LEI values for living structure (table 
B.3-3 of Final EFH EIS).  Research is needed on the effect of fishing on the habitat in this 
area, the role of habitat features on prey, predator, and competitor species in the area, and the 
role of these species on the growth and survival of sablefish. 
 

4. Fishing Activities 
Does new information, and any changes in the distribution of fishing intensity, suggest that the 
fishing effects analysis summarized in the FMP should be updated?  Explain.  See item #4 in 
section B of instructions.  
Table B.3-3 of Final EFH EIS indicated reductions of living structure in habitat of early 
juvenile sablefish that are more than minimal and not temporary.  Estimated changes in 
fishing intensity provided for this review do not indicate there would be any substantial 

                                                       
* EFH Information Levels:  Level 1 - Distribution (general) data available; Level 2 - Habitat-related density data 
available; Level 3 - Growth, reproduction, or survival rates within habitats are available; Level 4 – Production rates by 
habitat are available.   See FMP for EFH Level specifics by life stage. 
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Worksheet  BSAI Sablefish 

change in this result. Yes, fishing activity has a more than minimal and not temporary effect 
on the EFH of juvenile sablefish. 
No substantial research has been accomplished or initiated on effect of fishing on habitat 
features since the last EIS.  Little research has been done on role of habitat features in the 
success of sablefish prey, predators, or competitors. Therefore it cannot yet be determined 
whether effects of fishing does not have an adverse effect on ability of early juvenile sablefish 
to grow and survive.  It is Unknown whether fishing has an adverse effect on EFH.    
 
 

5. Habitat Areas of Particular Concern (HAPC) 
Are there specific ecologically significant, rare, or sensitive sites, relevant to your species, that 
are particularly vulnerable to human perturbation, which the Council might want to consider 
identifying as HAPC?  Y or N. If yes, list.  
Areas of extensive and intensive bottom trawling should be of concern.  Small unobtrusive 
research closures would be a responsible step for NMFS in determining whether EFH is 
adversely effected. 
 
 

6. Conservation recommendations 
Do you have any EFH conservation recommendations that the Council may want to consider? 
Explain.  
Given the intense fishing in areas of sensitive habitat features as indicated in Figure B.2-3a,b 
more research should be done to evaluate the recovery rates of these features and their role in 
the survival and growth of  the early juvenile life stage of sablefish and other species that 
inhabit those areas. 
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1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Sablefish x 1 x 1 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Sablefish  

Eggs: No EFH Description Determined. Scientific information notes the rare occurrence of 
sablefish eggs in the BSAI. 

Larvae: EFH for larval sablefish is the general distribution area for this life stage, located in 
pelagic waters along the entire shelf (0 to 200 m) and slope (200 to 3,000 m) 
throughout the BSAI, as depicted in Figure E- 20. 

Early Juveniles: No EFH Description Determined.  Generally, have been observed in inshore waters, 
bays and passes, and on shallow shelf pelagic and demersal habitat.  Information is 
limited 

 
Late Juveniles: EFH for late juvenile sablefish is the general distribution area for this life stage, located 

in the lower portion of the water column, varied habitats, generally softer substrates, 
and deep shelf gulleys along the slope (200 to 1,000 m) throughout the BSAI, as 
depicted in Figure E-21. 

Adults: EFH for adult sablefish is the general distribution area for this life stage, located in the 
lower portion of the water column, varied habitats, generally softer substrates, and deep 
shelf gulleys along the slope (200 to 1,000 m) throughout the BSAI, as depicted in 
Figure E-21. 
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Table Error! No text of specified style in document..1 Summary of habitat associations for BSAI groundfish. 
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BSA Groundfish   Structure Community Associations Oceanographic 
Properties 
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Table Error! No text of specified style in document..3 Summary of predator and prey associations for BSAI groundfish 
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1.2 Sablefish (Anoplopoma fimbria) 

1.2.1 Life History and General Distribution 

Distributed from Mexico through the Gulf of Alaska to the Aleutian Chain, Bering Sea; along the Asian 
coast from Sagami Bay, and along the Pacific sides of Honshu and Hokkaido Islands and the Kamchatkan 
Peninsula. Adult sablefish occur along the continental slope, shelf gulleys, and in deep fjords such as 
Prince William Sound and Southeastern Alaska, at depths generally greater than 200 m. Adults are 
assumed to be demersal. Spawning or very ripe sablefish are observed in late winter or early spring along 
the continental slope. Eggs are apparently released near the bottom where they incubate. After hatching 
and yolk adsorption the larvae rise to the surface where they have been collected with neuston nets. 
Larvae are oceanic through the spring and by late summer, small pelagic juveniles (10-15 cm) have been 
observed along the outer coasts of Southeast Alaska, where they apparently move into shallow waters to 
spend their first winter. During most years, there are only a few places where juveniles have been found 
during their first winter and second summer. It is not clear if the juvenile distribution is highly specific or 
appears so because sampling is highly inefficient and sparse. During the occasional times of large year-
classes the juveniles are easily found in many inshore areas during their second summer. They are 
typically 30-40 cm in length during their second summer, after which they apparently leave the nearshore 
bays. One or two years later they begin appearing on the continental shelf and move to their adult 
distribution as they mature. 
Pelagic ocean conditions appear to determine when strong young-of-the-year survival occurs.  Water 
mass movements and temperature appear to be related to recruitment success (Sigler et al. 2001).  Above-
average young of the year survival was somewhat more likely with northerly winter currents and much 
less likely for years when the drift was southerly.  Recruitment success also appeared related to water 
temperature.  Recruitment was above average in 61 percent of the years when temperature was above 
average, but was above average in only 25 percent of the years when temperature was below average.  
Recruitment success did not appear to be directly related to the presence of El Ninos or eddies, but these 
phenomena could potentially influence recruitment indirectly in years following their occurrence (Sigler 
et al. 2001). 
While pelagic oceanic conditions determine the egg, larval, and juvenile survival through their first 
summer, juvenile sablefish spend 3 to 4 years in demersal habitat along the shorelines and continental 
shelf before they recruit to their adult habitat, primarily along the upper continental slope, outer 
continental shelf, and deep gulleys.  As juveniles in the inshore waters and on the continental shelf, they 
are subject to a myriad of factors that determine their ability to grow, compete for food, avoid predation, 
and otherwise survive to adults.  Perhaps demersal conditions that may have been brought about by 
bottom trawling (habitat, bycatch, and increased competitors) have limited the ability of the large year 
classes that, though abundant at the young-of-the-year stage, survive to adults. 
Size of 50% maturity: Bering Sea: males 65 cm, females 67 cm; Aleutian Islands: males 61 cm, females 
65 cm; Gulf of Alaska: males 57 cm, females 65 cm. At the end of the second summer (~1.5 years old) 
they are 35-40 cm in length. Provide source (agency, name and phone number, or literature reference) for 
any possible additional distribution data (do not include AFSC groundfish surveys or fishery observer 
data) 

1.2.2 Fishery 

The major fishery for sablefish in Alaska uses longlines, however sablefish are valuable in the trawl 
fishery as well. Sablefish enter the longline fishery at 4-5 years of age, perhaps slightly younger in the 
trawl fishery. The longline fishery takes place between March 1 and November 15. The take of the trawl 
share of sablefish occurs primarily in association with fisheries for other species, such as rockfish, where 
they are taken as allowed bycatch. Grenadier (Albatrossia pectoralis and Corphaenoides acrolepis), 
deeper dwelling rockfish, such as shortraker (Sebastes borealis), rougheye (S. aleutianus), and thornyhead 
rockfish (Sebastolobus alascanus) are the primary bycatch in the longline sablefish fishery. Halibut 
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(Hippoglossus Stenolepsis) also are taken. By regulation, there is no directed trawl fishery for sablefish. 
However, directed fishing standards have allowed some trawl hauls to target sablefish, where the bycatch 
is similar to the longline fishery, in addition, perhaps, to some deep dwelling flatfish.  Pot fishing for 
sablefish has increased in the Bering Sea and Aleutian Islands in recent years as a response to depredation 
of longline catches by killer whales. 
In addition to the fishery for sablefish, there are significant fisheries for other species that may have an 
effect on the habitat of sablefish, primarily juveniles.  As indicated above, before moving to adult habitat 
on the slope and deep gulleys, sablefish 2 to 4 years of age reside on the continental shelf, where 
significant trawl fisheries have taken place.  It is difficult to evaluate the potential effect such fisheries 
could have had on sablefish survival, as a clear picture of the distribution and intensity of the groundfish 
fishery prior to 1997 has not been available.   It is worth noting, however, that the most intensely trawled 
area from 1998 to 2002, which is just north of the Alaska Peninsula, was closed to trawling by Japan in 
1959 and apparently was untrawled until it was opened to U.S. trawling in 1983 (Witherell 1997, Fredin 
1987).  Juvenile sablefish of the 1977 year class were observed in the western portion of this area by the 
AFSC trawl survey in 1978 to 1980 at levels of abundance that far exceed levels that have been seen since 
(Umeda et al 1983).  Observations of 1-year-old and young-of-the-year sablefish in inshore waters from 
1980 to 1990 indicate that above-average egg to larval survival has occurred for a number of year classes 
since. 

 

1.2.3 Relevant Trophic Information 

Larval sablefish feed on a variety of small zooplankton ranging from copepod naupli to small amphipods. 
The epipelagic juveniles feed primarily on macrozooplankton and micronekton (i.e., euphausiids).  
In their demersal stage, juvenile sablefish less than 60 cm feed primarily on euphausiids, shrimp, and 
cephalopods (Yang and Nelson 2000, Yang et al 2006) while sablefish greater than 60 cm feed more on 
fish. Both juvenile and adult sablefish are considered opportunistic feeders. Fish most important to the 
sablefish diet include pollock, eulachon, capelin, Pacific herring, Pacific cod, Pacific sand lance, and 
some flatfish, with pollock being the most predominant (10 to 26 percent of prey weight, depending on 
year). Squid, euphasiids, pandalid shrimp, tanner crabs, and jellyfish were also found, squid being the 
most important of the invertebrates (Yang and Nelson 2000, Yang et al 2006). Feeding studies conducted 
in Oregon and California found that fish made up 76 percent of the diet (Laidig et al. 1997). Off the 
southwest coast of Vancouver Island, euphausiids dominated sablefish diet (Tanasichuk 1997).  Among 
other goundfish in the GOA, the diet of sablefish overlaps mostly with that of large flatfish, arrowtooth 
flounder, and Pacific halibut (Yang and Nelson 2000).   

Nearshore residence during their second year provide the opportunity to feed on salmon fry and smolts 
during the summer months, while young-of-the-year sablefish are commonly found in the stomachs of 
salmon taken in the southeast Alaska troll fishery during the late summer.  

1.2.4 Stock Condition 

The estimated productivity and sustainable yield of the combined GOA,BS, and AI sablefish stock have 
declined steadily since the late 1970s.  This is demonstrated by a decreasing trend in recruitment and 
subsequent estimates of biomass reference points and the inability of the stock to rebuild to the target 
biomass levels despite the decreasing level of the targets and fishing rates below the target fishing rate.  
While years of strong young-of-the-year survival has occurred in the 1980s and the1990s, the failure of 
strong recruitment to the mature stage suggests a decreased survival of juveniles during their residence as 
2 to 4 year olds on the continental shelf. 
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1.2.5 Habitat and Biological Associations 

Egg/Spawning  
Larvae 

Juveniles 
Adults - other than depth, none is noted. 
 

Habitat and Biological Associations: Sablefish 

Stage - 
EFH Level 

Duration 
or Age Diet/Prey Season/ Time Location 

Water 
Column Bottom Type

Oceano-
graphic 
Features Other 

Eggs 

 
14-20 
days 

NA late winter-
early spring: 
Dec-Apr 

USP, LSP, 
BSN 

P, 200-3000 
m 

NA U  

Larvae 

 
up to 3 
months 

copepod 
nauplii, small 
copepodites, 
etc 

spring-
summer: Apr-
July 

MCS, OCS, 
USP, LSP, 
BSN 

N, neustonic 
near surface

NA U  

Early 
Juveniles 
 
 

 

to 3 yrs  small prey 
fish, 
sandlance, 
salmon, 
herring, etc 

 OCS, MCS, 
ICS, during 
first summer, 
then obs in 
BAY, IP, till 
end of 2nd 
summer; not 
obs'd till 
found on 
shelf  

P when 
offshore 
during first 
summer, 
then D, 
SD/SP 
when 
inshore 

NA when 
pelagic. The 
bays where 
observed were 
soft bottomed, 
but not 
enough obs. 
to assume 
typical. 

U  

Late 
Juveniles 

 

3-5 yrs opportunistic: 
other fish, 
shellfish, 
worms, 
jellyfish, 
fishery 
discards 

all year continental 
slope, and 
deep shelf 
gulleys and 
fjords. 

caught with 
bottom 
tending 
gear. 
presumably 
D 

varies U  

Adults 5 yrs to 
35+ 

opportunistic: 
other fish, 
shellfish, 
worms, 
jellyfish, 
fishery 
discards 

apparently 
year around, 
spawning 
movements (if 
any) are 
undescribed 

continental 
slope, and 
deep shelf 
gulleys and 
fjords. 

caught with 
bottom 
tending 
gear. 
presumably 
D 

varies U  

 

1.2.6 Additional Sources of information 

Eggs and Larvae: 
NMFS, Alaska Fisheries Science Center, FOCI Program, Art Kendall 206-526-4108, NMFS Auke Bay 

Lab, Bruce Wing 907-789-????  
Juveniles: 
ADFG groundfish surveys: Jim Blackburn, ADFG, Kodiak AK 907-486-186, Paul Anderson, 

NMFS/RACE, Kodiak AK 907-487-4961 
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Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figures E-20 to E-21 Sablefish (larvae, late juveniles/adults) 

Figure Error! No text of specified style in document.-1 EFH Distribution - BSAI Sablefish 
(Larvae) 

 

Figure Error! No text of specified style in document.-2 EFH Distribution - BSAI Sablefish 
(Late Juvenile/Adults) 
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1.2.8 Evaluation of Effects on EFH of Groundfish Species 

The fishing effects analysis is performed to evaluate whether the fisheries, as they are currently conducted 
off Alaska, will affect habitat that is essential to the welfare of the managed fish populations in a way that 
is more than minimal and not temporary. The previous statement describes the standard set in the EFH 
regulations which, if met, requires Councils to act to minimize such effects. The above analysis has 
identified changes to habitat features that are not expected to be temporary. The habitat features were 
selected as those which (a) can be affected by fishing and (b) may be important to fish in spawning, 
breeding, feeding, and growth to maturity. This section evaluates the extent that these changes relate to 
the EFH of each managed species and whether they constitute an effect to EFH that is more than minimal.  
Two conclusions are necessary for this evaluation:  (1) the definition of EFH draws a distinction between 
the amount of habitat necessary for a species to “support a sustainable fishery and the managed species’ 
contribution to a healthy ecosystem” (50 CFR 600.10) and all habitat features used by any individuals of 
a species; (2) this distinction applies to both the designation of EFH and the evaluation of fishing effects 
on EFH. If these conclusions are valid, the “more than minimal” standard relates to impacts that 
potentially affect the ability of the species to fulfill its fishery and ecosystem roles, not just impacts on a 
local scale. The forgoing analysis has indicated substantial effects to some habitat features in some 
locations, many of which are within the spatial boundaries of the EFH of a species that may use them in a 
life-history function. These habitat changes may or may not affect the welfare of that species (a term used 
to represent “the ability of a species to support a sustainable fishery and its role in a healthy ecosystem”).  
The evaluation method is detailed in Section B.3.1 of Appendix B of the EFH EIS.  
The Effects of Fishing on EFH analysis in the EFH EIS was designed to answer the question:  “Is there 
evidence that fishing adversely affects EFH in a manner that is more than minimal and not temporary in 
nature?”  The following text summarizes the results of the analysis for each managed species. The details 
of the analysis for each species, including the habitat connections and the evaluation of effects, are 
contained in Section B.3.3 of Appendix B of the EFH EIS (NMFS 2005) and are incorporated by 
reference. 

1.2.8.1 Sablefish (GOA and BSAI) 

Issue Evaluation 

Spawning/Breeding MT  

Growth to Maturity U    (Unknown) 

Feeding U    (Unknown) 

Summary of Effects—The estimated productivity and sustainable yield of sablefish have declined steadily 
since the late 1970s. This is demonstrated by a decreasing trend in recruitment and subsequent estimates 
of biomass reference points and the inability of the stock to rebuild to target biomass levels despite of the 
decreasing level of the targets and fishing rates below the target fishing rate. While years of strong young-
of-the-year survival have occurred in the 1980s and 1990s, the failure of strong recruitment to the mature 
stage suggests a decreased survival of juveniles during their residence as 2- to 4-year-olds on the 
continental shelf. While climate-related changes are a possible cause for reduced productivity, the 
observations noted above are consistent with possible effects of fishing on habitat and resulting changes 
in the juvenile ecology of sablefish, possibly through increased competition for food and space. Given the 
concern for the decline in the sustainable yield of sablefish, the possibility of the role of fishing effects on 
juvenile sablefish habitat, and the need for a better understanding of the possible causes, an MT rating is 
not merited, and sablefish growth to maturity and feeding is rated unknown. 
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Worksheet  BSAI Yellowfin sole 

BSAI Yellowfin sole Worksheet 

1. EFH Description Update 
No new information warrants a change to the EFH text description or the EFH 
distribution maps by life stage. 
 

2. New Information 
The most recent SAFE document was referenced in the review. 

Wilderbuer, T. K. , D. G. Nichol and J. I. Ianelli.  2008.  Yellowfin sole.  In Stock Assessment 
and Fishery Evaluation Report for the groundfish resources of the Eastern Bering Sea and 
Aleutian Islands.  Compiled by the Plan Team for the fishery resources of the Bering Sea and 
Aleutian Islands.  North Pacific Fisheries Management Council, Anchorage, AK. 

NOTE: Diana Evans added this to reference to FMP text. 

3. Research and Information Needs 
Distribution of eggs, larvae and early juvenile stages is mostly unknown 
(undocumented). 

4. Fishing Activities 
No new information regarding changes in the distribution of fishing intensity warrant an 
update of the fishing effects analysis summarized in the FMP. 

5. Habitat Areas of Particular Concern (HAPC) 
No HAPC are identified for yellowfin sole. 
 

6. Conservation recommendations 
There are no EFH conservation recommendations for the Council from this five-year 
update. 
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1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Yellowfin sole x x x 1 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Yellowfin Sole  

Eggs: No EFH Description Determined .Scientific information notes the rare occurrence of 
yellowfin sole eggs in the BSAI. 

Larvae: No EFH Description Determined. Scientific information notes the rare occurrence of 
larval yellowfin sole in the BSAI. 

Early Juveniles: No EFH Description Determined. Insufficient information is available. 
Late Juveniles: EFH for late juvenile yellowfin sole is the general distribution area for this life stage, 

located in the lower portion of the water column within nearshore bays and along the 
inner (0 to 50 m), middle (50 to 100 m), and outer (100 to 200 m) shelf throughout the 
BSAI wherever there are soft substrates consisting mainly of sand, as depicted in 
Figure E-6. 

Adults: EFH for adult yellowfin sole is the general distribution area for this life stage, located in 
the lower portion of the water column within nearshore bays and along the inner (0 to 
50 m), middle (50 to 100 m), and outer (100 to 200 m) shelf throughout the BSAI 
wherever there are soft substrates consisting mainly of sand, as depicted in Figure E-6. 
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Table Error! No text of specified style in document..3 Summary of predator and prey associations for BSAI groundfish 
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1.2 Yellowfin sole (Limanda aspera)  

1.2.1 Life History and General Distribution  

Distributed in North American waters from off British Columbia, Canada, (approx. lat. 49E N) to the 
Chukchi Sea (about lat. 70E N) and south along the Asian coast to about lat. 35E N off the South Korean 
coast in the Sea of Japan. Adults exhibit a benthic lifestyle and occupy separate winter spawning and 
summertime feeding distributions on the eastern Bering Sea shelf. From over-winter grounds near the 
shelf margins, adults begin a migration onto the inner shelf in April or early May each year for spawning 
and feeding. A protracted and variable spawning period may range from as early as late May through 
August occurring primarily in shallow water. Fecundity varies with size and was reported to range from 
1.3 to 3.3 million eggs for fish 25-45 cm long. Eggs have been found to the limits of inshore 
ichthyoplankton sampling over a widespread area to at least as far north as Nunivak Island. Larvae have 
been measured at 2.2-5.5 mm in July and 2.5-12.3 mm in late August - early September. The age or size 
at metamorphosis is unknown. Upon settlement in nearshore areas, juveniles preferentially select 
sediment suitable for feeding on meiofaunal prey and burrowing for protection. Juveniles are separate 
from the adult population, remaining in shallow areas until they reach approximately 15 cm. The 
estimated age of 50% maturity is 10.5 yrs (approx. 29 cm) for females based on samples collected in 1992 
and 1993. Natural mortality rate is believed to range from 0.12-0.16. 

The approximate upper size limit of juvenile fish is 27cm. 

1.2.2 Fishery  

Caught in bottom trawls both as a directed fishery and in the pursuit of other bottom-dwelling species. 
Recruitment begins at about age 6 and they are fully selected at age 13. Historically, the fishery has 
occurred throughout the mid and inner Bering Sea shelf during ice-free conditions although much effort 
has been directed at the spawning concentrations in nearshore northern Bristol Bay. They are caught as 
bycatch in Pacific cod, bottom pollock and other flatfish fisheries and are caught with these species and 
Pacific halibut in yellowfin sole directed fisheries. 

1.2.3 Relevant Trophic Information 

Groundfish predators include Pacific cod, skates and Pacific halibut, mostly on fish ranging from 7 to 25 
cm standard length. 

1.2.4 Habitat and Biological Associations 

Larvae/Juveniles: Planktonic larvae for at least 2-3 months until metamorphosis occurs, usually 
inhabiting shallow areas. 
Adults: Summertime spawning and feeding on sandy substrates of the eastern Bering Sea shelf. 
Widespread distribution mainly on the middle and inner portion of the shelf, feeding mainly on 
bivalves, polychaete, amphipods and echiurids. Wintertime migration to deeper waters of the 
shelf margin to avoid extreme cold water temperatures, feeding diminishes. 
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[Pulled from Appendix D BSAI Groundfish, D.4]  BSAI Yellowfin sole 

Habitat and Biological Associations: Yellowfin sole 

Stage - 
EFH Level 

Duration 
or Age Diet/Prey  Season/Time Location 

Water 
Column

Bottom 
Type 

Oceano-
graphic 
Features Other 

Eggs  NA summer BAY, BCH P    
Larvae 

 
2-3 
months? 

U 
phyto/zoo 
plankton? 

summer 
autumn? 

BAY, BCH 
ICS 

P    

Early 
Juveniles 

to 5.5 yrs polychaete 
bivalves 
amphipods 
echiurids 

all year BAY, ICS 
OCS 

D S1   

Late 
Juveniles 

 

5.5 to 10 
yrs 

polychaete 
bivalves 
amphipods 
echiurids 

all year BAY, ICS 
OCS 

D S1   

Adults 10+ years polychaete 
bivalves 
amphipods 
echiurids 

spawning/ 
feeding  
May-August 
non-spawning 
Nov.-April 

BAY 
BEACH 
ICS, MCS 
OCS  

D S1 ice edge  

1Pers. Comm. Dr. Robert McConnaughey (206) 526-4150 
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[Pulled from Appendix E, BSAI Groundfish FMP, EFH maps]  BSAI Yellowfin sole 
 

Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figure E-6  Yellowfin sole (late juveniles/adults) 
 

Figure Error! No text of specified style in document.-1 EFH Distribution - BSAI Yellowfin Sole 
(Late Juveniles/Adults) 
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[Pulled from Appendix F.1.5, BSAI Groundfish FMP, effects on EFH] BSAI Yellowfin sole 
 

1.2.6 Evaluation of Effects on EFH of Groundfish Species 

1.2.6.1 Yellowfin Sole (BSAI) 

Issue Evaluation 

Spawning/breeding  MT (Minimal or temporary effect) 

Feeding MT (Minimal or temporary effect) 

Growth to maturity MT (Minimal or temporary effect) 

 
Summary of Effects—The nearshore areas, where spawning occurs and where early juveniles reside, are 
mostly unaffected by past and current fishery activities, although there has been an increase in nearshore 
trawling in some areas during 2002-2007 relative to the 1998-2002 period (and a moderate decrease in the 
mid-shelf areas). Adult and late juvenile yellowfin sole concentrations primarily overlap with the EBS 
sand (61 percent and sand/mud 39 percent) habitats on the inner- and mid-shelf areas (Table B.3-3 of the 
EFH EIS). Projected equilibrium reductions in epifauna and infaunal prey in those overlaps were less than 
1 percent for sand and 3 percent for sand/mud. The reduction in living structure is estimated at a range of 
5 (sand) to 18 (sand/mud) percent for the summer distribution (relevant because 10 percent of the 
yellowfin sole diet consists of tunicates). Given this level of disturbance, it is unlikely that late-juvenile 
and adult feeding would be negatively impacted. The diet and length-weight analysis presented in the 
preceding sections supports this assertion. The trawl survey CPUE analysis also did not provide evidence 
of spatial shifts on the population level in response to areas of high fishing impacts. 

The yellowfin sole stock is currently at a high level of abundance (Wilderbuer et al. 2008) and has been 
consistently above the BMSY and MSST for the past 20 years. No declines in weight and/or length at age 
have been documented in this stock for year classes observed over the past 22 years. Such declines might 
be expected if the quality of the benthic feeding habitat was degraded or essential habitat were reduced. 
Therefore, the combined evidence from diet analysis, individual fish length-weight analysis, examination 
of recruitment, stock biomass, and CPUE trends indicate that the effects of the reductions in habitat 
features from fishing are either minimal or temporary for BS yellowfin sole. 
 

Deleted: a

Deleted: nd Nichol

Deleted: 2004
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Worksheet  BSAI Greenland turbot 

BSAI Greenland turbot Worksheet 

1. EFH Description Update 
No new information warrants a change to the EFH text description or the EFH 
distribution maps by life stage. 
 

2. New Information 
The most recent SAFE document was referenced in the review text.  Since no 
references were available in this text copy, the citation was not updated. 
 
NOTE: Existing FMP ‘lit cited’ text added back into FMP file, and SAFE ref added by Diana 
Evans. 

3. Research and Information Needs 
  Distribution of early juvenile stages is mostly unknown (undocumented). 

4. Fishing Activities 
No new information regarding changes in the distribution of fishing intensity warrant an 
update of the fishing effects analysis summarized in the FMP. 

5. Habitat Areas of Particular Concern (HAPC) 
No HAPC are identified for Greenland turbot. 
 

6. Conservation recommendations 
There are no EFH conservation recommendations for the Council from this five-year 
update. 
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[Pulled from BSAI Groundfish FMP, sections 4.2.2, 4.2.2.1, 4.2.2.2]BSAI Greenland turbot 
 

1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Greenland turbot 1 1 x 1 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Greenland Turbot  

Eggs: EFH for Greenland turbot eggs is the general distribution area for this life stage, located 
principally in benthypelagic waters along the outer shelf (100 to 200 m) and slope (200 
to 3,000 m) throughout the BSAI in the fall, as depicted in Figure E-7. 

Larvae: EFH for larval Greenland turbot is the general distribution area for this life stage, 
located principally in benthypelagic waters along the outer shelf (100 to 200 m) and 
slope (200 to 3,000 m) throughout the BSAI and seasonally abundant in the spring, as 
depicted in Figure E-8. 

Early Juveniles: No EFH Description Determined. Insufficient information is available. 

Late Juveniles: EFH for late juvenile Greenland turbot is the general distribution area for this life stage, 
located in the lower and middle portion of the water column along the inner (0 to 50 m), 
middle (50 to 100 m), and outer (100 to 200 m) shelf and upper slope (200 to 500 m) 
throughout the BSAI wherever there are softer substrates consisting of mud and sandy 
mud, as depicted in Figure E-9. 

Adults: EFH for late adult Greenland turbot is the general distribution area for this life stage, 
located in the lower and middle portion of the water column along the outer shelf (100 
to 200 m), upper slope (200 to 500 m), and lower slope (500 to 1,000 m) throughout the 
BSAI wherever there are softer substrates consisting of mud and sandy mud, as 
depicted in Figure E-9. 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI Greenland turbot 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI Greenland turbot 
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Table Error! No text of specified style in document..3 Summary of predator and prey associations for BSAI groundfish 
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[Pulled from Appendix D BSAI Groundfish, D.5]  BSAI Greenland turbot 

1.2 Greenland turbot (Reinhardtius hippoglossoides) 

1.2.1 Life History and General Distribution  

Greenland turbot has an amphiboreal distribution, occurring in the North Atlantic and North Pacific, but 
not in the intervening Arctic Ocean. In the North Pacific, species abundance is centered in the eastern 
Bering Sea and, secondly, in the Aleutians. On the Asian side, they occur in the Gulf of Anadyr along the 
Bering Sea coast of Russia, in the Okhotsk Sea, around the Kurile Islands, and south to the east coast of 
Japan to northern Honshu Island (Hubbs and Wilimovsky 1964, Mikawa 1963, Shuntov 1965). Adults 
exhibit a benthic lifestyle, living in deep waters of the continental slope but are known to have a tendency 
to feed off the sea bottom. During their first few years as immature fish, they inhabit relatively shallow 
continental shelf waters (<200 m) until about age 4 or 5 before joining the adult population (200 - 1,000 
m or more, Templeman 1973). Adults appear to undergo seasonal shifts in depth distribution moving 
deeper in winter and shallower in summer (Chumakov 1970, Shuntov 1965). Spawning is reported to 
occur in winter in the eastern Bering Sea and may be protracted starting in September or October and 
continuing until March with an apparent peak period in November to February (Shuntov 1970, Bulatov 
1983). Females spawn relatively small numbers of eggs with fecundity ranging from 23,900 to 149,300 
for fish 83 cm and smaller in the Bering Sea (D’yakov 1982).  
Eggs and early larval stages are benthypelagic (Musienko 1970). In the Atlantic Ocean, larvae (10-18 cm) 
have been found in benthypelagic waters which gradually rise to the pelagic zone in correspondence to 
absorption of the yolk sac which is reported to occur at 15-18 mm with the onset of feeding (Pertseva-
Ostroumova 1961 and Smidt 1969). The period of larval development extends from April to as late as 
August or September (Jensen 1935) which results in an extensive larval drift and broad dispersal from the 
spawning waters of the continental slope. Metamorphosis occurs in August or September at about 7-8 cm 
in length at which time the demersal life begins. Juveniles are reported to be quite tolerant of cold 
temperatures to less than zero degrees Celsius (Hognestad 1969) and have been found on the northern part 
of the Bering Sea shelf in summer trawl surveys (Alton et al. 1988). 
The age of 50% maturity is estimated to range from 5-10 yrs (D’yakov 1982, 60 cm used in stock 
assessment) and a natural mortality rate of 0.18 has been used in the most recent stock assessments 
(Ianelli et al. 2008). The approximate upper size limit of juvenile fish is 59cm. 

1.2.2 Fishery  

Caught in bottom trawls and on longlines both as a directed fishery and in the pursuit of other bottom-
dwelling species (primarily sablefish). Recruitment begins at about 50 and 60 cm in the trawl and longline 
fisheries, respectively. The fishery operates on the continental slope throughout the eastern Bering Sea 
and on both sides of the Aleutian Islands. Bycatch primarily occurs in the sablefish directed fisheries and 
also to a smaller extent in the Pacific cod fishery. 

1.2.3 Relevant Trophic Information 

Groundfish predators include Pacific cod, pollock and yellowfin sole, mostly on fish ranging from 2 to 5 
cm standard length (probably age 0). 

1.2.4 Habitat and Biological Associations 

Larvae/Juveniles: Planktonic larvae for up to 9 months until metamorphosis occurs, usually with 
a widespread distribution inhabiting shallow waters. Juveniles live on continental shelf until 
about age 4 or 5 feeding primarily on euphausiids, polychaete and small walleye pollock.. 

Adults: Inhabit continental slope waters with annual spring/fall migrations from deeper to 
shallower waters. Diet consists of walleye pollock and other miscellaneous fish species. 

Deleted: 2002
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[Pulled from Appendix D BSAI Groundfish, D.5]  BSAI Greenland turbot 

Habitat and Biological Associations: Greenland turbot 

Stage - 
EFH 
Level 

Duration 
or Age Diet/Prey Season/ Time Location 

Water 
Column 

Bottom 
Type 

Oceano-
graphic 
Features Other 
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Larvae 
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U 
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P    
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all year ICS, MCS 
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Spawning 
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OCS, USP 
LSP 

Adults 

 
5+ years pollock 

small fish 
non-spawning 
March-October 

USP, LSP 

D, SD M/S+M1    

1Pers. Comm. Dr. Robert McConnaughey (206) 526-4150 
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Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figures E-7 to E-9  Greenland turbot (eggs, larvae, late juveniles/adults) 

Figure Error! No text of specified style in document.-1 EFH Distribution - BSAI Greenland 
Turbot (Eggs) 

 
 

Figure Error! No text of specified style in document.-2 EFH Distribution -BSAI Greenland 
Turbot (Larvae) 
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Figure Error! No text of specified style in document.-3 EFH Distribution - BSAI Greenland 
Turbot (Late Juveniles/Adults) 
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1.2.6 Evaluation of Effects on EFH of Groundfish Species 

The fishing effects analysis is performed to evaluate whether the fisheries, as they are currently conducted 
off Alaska, will affect habitat that is essential to the welfare of the managed fish populations in a way that 
is more than minimal and not temporary. The previous statement describes the standard set in the EFH 
regulations which, if met, requires Councils to act to minimize such effects. The above analysis has 
identified changes to habitat features that are not expected to be temporary. The habitat features were 
selected as those which (a) can be affected by fishing and (b) may be important to fish in spawning, 
breeding, feeding, and growth to maturity. This section evaluates the extent that these changes relate to 
the EFH of each managed species and whether they constitute an effect to EFH that is more than minimal.  
Two conclusions are necessary for this evaluation:  (1) the definition of EFH draws a distinction between 
the amount of habitat necessary for a species to “support a sustainable fishery and the managed species’ 
contribution to a healthy ecosystem” (50 CFR 600.10) and all habitat features used by any individuals of 
a species; (2) this distinction applies to both the designation of EFH and the evaluation of fishing effects 
on EFH. If these conclusions are valid, the “more than minimal” standard relates to impacts that 
potentially affect the ability of the species to fulfill its fishery and ecosystem roles, not just impacts on a 
local scale. The forgoing analysis has indicated substantial effects to some habitat features in some 
locations, many of which are within the spatial boundaries of the EFH of a species that may use them in a 
life-history function. These habitat changes may or may not affect the welfare of that species (a term used 
to represent “the ability of a species to support a sustainable fishery and its role in a healthy ecosystem”).  
The evaluation method is detailed in Section B.3.1 of Appendix B of the EFH EIS.  
The Effects of Fishing on EFH analysis in the EFH EIS was designed to answer the question:  “Is there 
evidence that fishing adversely affects EFH in a manner that is more than minimal and not temporary in 
nature?”  The following text summarizes the results of the analysis for each managed species. The details 
of the analysis for each species, including the habitat connections and the evaluation of effects, are 
contained in Section B.3.3 of Appendix B of the EFH EIS (NMFS 2005) and are incorporated by 
reference. 

1.2.6.1 Greenland Turbot (BSAI) 

Issue Evaluation 

Spawning/breeding  MT (Minimal or temporary effect) 

Feeding MT (Minimal or temporary effect) 

Growth to maturity MT (Minimal or temporary effect) 

 
Summary of Effects—The nearshore areas inhabited by early juveniles of Greenland turbot are mostly 
unaffected by current fishery activities. Greenland turbot adult and late juvenile concentrations primarily 
overlap (65 percent with sand/mud habitats in the BSAI) (Table B.3-3 of the EFH EIS). Infaunal prey 
reductions would affect growth to maturity for late juvenile Greenland turbot. Infaunal prey reductions in 
the concentration areas in sand/mud habitats of the EBS are predicted to be 2 percent. This benthic 
disturbance is not thought to be relevant to adult Greenland turbot feeding success because fish species 
found in their diet are not directly associated with the seafloor.  

The lack of overlap with shelf areas exhibiting effects from the reductions in habitat features from fishing 
indicate that their effect on Greenland turbot are minimal or temporary for the BSAI area.  
 

Formatted: Bullets and Numbering

Formatted: Bullets and Numbering

EFH 5-year report - Appendix 1

60



Worksheet  BSAI Arrowtooth flounder 

BSAI arrowtooth flounder Worksheet 

1. EFH Description Update 
No new information warrants a change to the EFH text description or the EFH 
distribution maps by life stage. 
 

2. New Information 
The most recent SAFE document was referenced in the review and a reference added 
from Mark Zimmermann regarding fecundity and maturity. 

 
Zimmermann, Mark.  1997.  Maturity and fecundity of arrowtooth flounder, 

Atheresthes stomias, from the Gulf of Alaska.  Fish Bull. 95:598-611. 

 

Wilderbuer, T. K., D. G. Nichol and K. Aydin.  2008.  Arrowtooth flounder.  In 
Stock Assessment and Fishery Evaluation Report for the groundfish resources of 
the Eastern Bering Sea and Aleutian Islands.  Compiled by the Plan Team for the 
fishery resources of the Bering Sea and Aleutian Islands.  North Pacific Fisheries 
Management Council, Anchorage, AK. 

 
 

3. Research and Information Needs 
  Distribution of larvae and early juvenile stages is mostly unknown (undocumented). 

4. Fishing Activities 
No new information regarding changes in the distribution of fishing intensity warrant an 
update of the fishing effects analysis summarized in the FMP. 

5. Habitat Areas of Particular Concern (HAPC) 
No HAPC are identified for arrowtooth flounder. 
 

6. Conservation recommendations 
There are no EFH conservation recommendations for the Council from this five-year 
update. 
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1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Arrowtooth flounder x x x 1 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Arrowtooth Flounder  

Eggs: No EFH Description Determined. Insufficient information is available. 

Larvae: No EFH Description Determined. Scientific information notes the rare occurrence of 
larval arrowtooth flounder in the BSAI. 

Early Juveniles: No EFH Description Determined. Insufficient information is available. 

Late Juveniles: EFH for late juvenile arrowtooth flounder is the general distribution area for this life 
stage, located in the lower portion of the water column along the inner (0 to 50 m), 
middle (50 to 100 m), and outer (100 to 200 m) shelf and upper slope (200 to 500 m) 
throughout the BSAI wherever there are softer substrates consisting of gravel, sand, and 
mud, as depicted in Figure E-10. 

Adults: EFH for adult arrowtooth flounder is the general distribution area for this life stage, 
located in the lower portion of the water column along the inner (0 to 50), middle (50 to 
100 m), and outer (100 to 200 m) shelf and upper slope (200 to 500 m) throughout the 
BSAI wherever there are softer substrates consisting of gravel, sand, and mud, as 
depicted in Figure E-10. 
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BSA 
Groundfish Structure Community Associations Oceanographic 

Properties   
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Table Error! No text of specified style in document..3 Summary of predator and prey associations for BSAI groundfish 
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1.2 Arrowtooth flounder (Atheresthes stomias)  

1.2.1 Life History and General Distribution  

Distributed in North American waters from central California to the eastern Bering Sea on the continental 
shelf and upper slope. 
Adults exhibit a benthic lifestyle and occupy separate winter and summer distributions on the eastern 
Bering Sea shelf. From over-winter grounds near the shelf margins and upper slope areas, adults begin a 
migration onto the middle and outer shelf in April or early May each year with the onset of warmer water 
temperatures. A protracted and variable spawning period may range from as early as September through 
March (Rickey 1994, Hosie 1976). Total fecundity may range from 250,000 – 2,340,000 oocytes 
(Zimmerman 1997). Larvae have been found from ichthyoplankton sampling over a widespread area of 
the eastern Bering Sea shelf in April and May and also on the continental shelf east of Kodiak Island 
during winter and spring (Waldron and Vinter 1978, Kendall and Dunn 1985). The age or size at 
metamorphosis is unknown. Juveniles are separate from the adult population, remaining in shallow areas 
until they reach the 10-15 cm range (Martin and Clausen 1995). The estimated length at 50% maturity is 
28 cm for males (4 years) and 37 cm for females ( 5 years) from samples collected in the Gulf of Alaska 
(Zimmerman 1997). The natural mortality rate used in stock assessments differs by sex and is estimated at 
0.2 for females and 0.35 - 0.37 for females (Turnock et. al 2007, Wilderbuer et al. 2008). 
The approximate upper size limit of juvenile fish is 27cm for males and 37cm for females. 

1.2.2 Fishery  

Caught in bottom trawls usually in pursuit of other higher value bottom-dwelling species. Historically 
have been undesirable to harvest due to a flesh softening condition caused by protease enzyme activity. 
Recruitment begins at about age 3 and females are fully selected at age 10. They are caught as bycatch in 
Pacific cod, bottom Pollock, sablefish and other flatfish fisheries by both trawls and longline. 

1.2.3 Relevant Trophic Information 

Very important as a large, aggressive and abundant predator of other groundfish species. Groundfish 
predators include Pacific cod and pollock, mostly on small fish. 

1.2.4 Habitat and Biological Associations 

Larvae/Juveniles: Planktonic larvae for at least 2-3 months until metamorphosis occurs, juveniles usually 
inhabit shallow areas until about 10 cm in length. 

Adults: Widespread distribution mainly on the middle and outer portions of the continental shelf, feeding 
mainly on walleye pollock and other miscellaneous fish species when arrowtooth flounder attain lengths 
greater than 30 cm. Wintertime migration to deeper waters of the shelf margin and upper continental 
slope to avoid extreme cold water temperatures and for spawning. 
 

Deleted: Little is known of the 
fecundity of arrowtooth flounder

Deleted: off the Washington coast 
(Rickey 1994)

Deleted: 2002

Deleted: and Sample 2002
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Habitat and Biological Associations: Arrowtooth flounder 
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[Pulled from Appendix E, BSAI Groundfish FMP, EFH maps] BSAI Arrowtooth flounder 
 

Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figure E-10  Arrowtooth flounder (late juveniles/adults) 

Figure Error! No text of specified style in document.-1 EFH Distribution - BSAI Arrowtooth 
Flounder (Late Juveniles/Adults) 
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1.2.6 Evaluation of Effects on EFH of Groundfish Species 

1.2.6.1 Arrowtooth Flounder (BSAI and GOA)  

Issue Evaluation 

Spawning/breeding  MT (Minimal or temporary effect) 

Feeding MT (Minimal or temporary effect) 

Growth to maturity MT (Minimal or temporary effect) 

 
Summary of Effects—The nearshore areas inhabited by arrowtooth flounder early juveniles are mostly 
unaffected by current fishery activities, although there has been an increase in nearshore trawling in some 
areas during 2002-2007 relative to the 1998-2002 period (and a moderate decrease in the mid-shelf areas). 
Adult and late juvenile concentrations primarily overlap the EBS sand/mud habitat (34 percent) and the 
GOA deep shelf habitat (35 percent) (Table B.3-3 of the EFH EIS). Overall, epifaunal prey reduction in 
those overlaps is predicted to be 3 percent for EBS sand/mud and 1 percent for GOA deep shelf habitats. 
Given this level of disturbance, and the large percentage of the diet of arrowtooth flounder not including 
epifauna prey, it is unlikely that the adult feeding would be negatively impacted. The arrowtooth flounder 
stock is currently at a high level of abundance due to sustained above-average recruitment in the 1980s 
and 1990s (Turnock et al. 2008). No change in weight and length at age has been observed in this stock 
from bottom trawl surveys conducted from 1984 through 2003.  
The BS arrowtooth flounder stock is currently at a high level of abundance due to sustained above-
average recruitment in the 1980s (Wilderbuer and Nichol 2008). The productivity of the stock is currently 
believed to correspond to favorable atmospheric forces in which larvae are advected to nearshore nursery 
areas (Wilderbuer et al. 2002). The GOA stock has increased steadily since the 1970s and is at a very high 
level. Therefore, the combined evidence from individual fish length-weight analysis, length at age 
analysis, examination of recruitment, stock biomass, and CPUE trends indicate that the effects of the 
reductions in habitat features from fishing are minimal or temporary for BSAI and GOA arrowtooth 
flounder. 
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Worksheet  BSAI Rock sole 

BSAI Northern rock sole Worksheet 

1. EFH Description Update 
No new information warrants a change to the EFH text description or the EFH 
distribution maps by life stage. 
 

2. New Information 
The most recent SAFE document was referenced in the review, and the title and a few 
sentences changed in the text to reflect that this is known to be northern rock sole and 
not the southern form as was referenced before. 

Wilderbuer, T. K. and D. G. Nichol.  2008.  Northern rock sole.  In Stock Assessment and 
Fishery Evaluation Report for the groundfish resources of the Eastern Bering Sea and 
Aleutian Islands.  Compiled by the Plan Team for the fishery resources of the Bering Sea and 
Aleutian Islands.  North Pacific Fisheries Management Council, Anchorage, AK. 

NOTE: Diana Evans added the SAFE reference to the FMP text. 

 

3. Research and Information Needs 
  Distribution of eggs, larvae and early juvenile stages is mostly unknown 
(undocumented). 

4. Fishing Activities 
No new information regarding changes in the distribution of fishing intensity warrant an 
update of the fishing effects analysis summarized in the FMP. 

5. Habitat Areas of Particular Concern (HAPC) 
No HAPC are identified for northern rock sole. 
 

6. Conservation recommendations 
There are no EFH conservation recommendations for the Council from this five-year 
update. 
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1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  

Table 4-9 Levels of essential fish habitat information currently available for 
BSAI groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Rock sole x 1 x 1 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient 
information available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Rock Sole  

Eggs: No EFH Description Determined. Insufficient information is available. 

Larvae: EFH for larval rock sole is the general distribution area for this life stage, 
located in pelagic waters along the entire shelf (0 to 200 m) and upper slope 
(200 to 1,000 m) throughout the BSAI, as depicted in Figure E-11.  

Early Juveniles: No EFH Description Determined. Insufficient information is available. 

Late Juveniles: EFH for late juvenile rock sole is the general distribution area for this life stage, 
located in the lower portion of the water column along the inner (0 to 50 m), 
middle (50 to100 m), and outer (100 to 200 m) shelf throughout the BSAI 
wherever there are softer substrates consisting of sand, gravel, and cobble, as 
depicted in Figure E-12. 

Adults: EFH for adult rock sole is the general distribution area for this life stage, 
located in the lower portion of the water column along the inner (0 to 50 m), 
middle (50 to 100 m), and outer (100 to 200 m) shelf throughout the BSAI 
wherever there are softer substrates consisting of sand, gravel, and cobble, as 
depicted in Figure E-12. 
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Table Error! No text of specified style in document..1 Summary of habitat associations for BSAI groundfish. 
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BSA 
Groundfish Structure Community Associations Oceanographic 

Properties   
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Table Error! No text of specified style in document..3 Summary of predator and prey associations for BSAI groundfish 
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1.2 Northern Rock sole (Lepidopsetta polyxystra)  

1.2.1 Life History and General Distribution  

Members of the genus Lepidopsetta are distributed from California waters north into the Gulf of Alaska 
and Bering Sea to as far north as the Gulf of Anadyr. The distribution continues along the Aleutian 
Islands westward to the Kamchatka Peninsula and then southward through the Okhotsk Sea to the Kurile 
Islands, Sea of Japan, and off Korea. Centers of abundance occur off the Kamchatka Peninsula 
(Shubnikov and Lisovenko 1964), British Columbia (Forrester and Thompson 1969), the central Gulf of 
Alaska, and in the southeastern Bering Sea (Alton and Sample 1975). Two forms were recently found to 
exist in Alaska by Orr and Matarese (2000), a southern rock sole (L. bilineatus) and a northern rock sole 
(L. polyxystra). Resource assessment trawl surveys indicate that northern rock sole comprise more than 
95% of the Bering Sea population. Adults exhibit a benthic lifestyle and, in the eastern Bering Sea, 
occupy separate winter (spawning) and summertime feeding distributions on the continental shelf. 
Northern rock sole spawn during the winter-early spring period of December-March. Soviet 
investigations in the early 1960s established two spawning concentrations: an eastern concentration north 
of Unimak Island at the mouth of Bristol Bay and a western concentration eastward of the Pribilof Islands 
between 55E30' and 55E0' N and approximately 165E2' W (Shubnikov and Lisovenko, 1964). Rock sole 
spawning in the eastern and western Bering Sea was found to occur at depths of 125-250 m, close to the 
shelf/slope break. Spawning females deposit a mass of eggs which are demersal and adhesive (Alton and 
Sample 1975). Fertilization is believed to be external. Incubation time is temperature dependent and may 
range from 6.4 days at 11 degrees C to about 25 days at 2.9 degrees C (Forrester 1964). Newly hatched 
larvae are pelagic and have occurred sporadically in eastern Bering Sea plankton surveys (Waldron and 
Vinter, 1978). Kamchatka larvae are reportedly 20 mm in length when they assume their side-swimming, 
bottom-dwelling form (Alton and Sample 1975). Norcross et al. (1996) found newly settled larvae in the 
40-50 mm size range. Forrester and Thompson (1969) report that by age 1 they are found with adults on 
the continental shelf during summer. 

In the springtime, after spawning, rock sole begin actively feeding and commence a migration to the 
shallow waters of the continental shelf. This migration has been observed on both the eastern (Alton and 
Sample, 1975) and western (Shvetsov 1978) areas of the Bering Sea. During this time they spread out and 
form much less dense concentrations than during the spawning period . Summertime trawl surveys 
indicate most of the population can be found at depths from 50-100 m (Armistead and Nichol 1993). The 
movement from winter/spring to summer grounds is in response to warmer temperatures in the shallow 
waters and the distribution of prey on the shelf seafloor (Shvetsov 1978). In September, with the onset of 
cooling in the northern latitudes, rock sole begin the return migration to the deeper wintering grounds. 
Fecundity varies with size and was reported to be 450,00 eggs for fish 42 cm long. Larvae are pelagic but 
their occurrence in plankton surveys in the eastern Bering Sea are rare (Musienko 1963). Juveniles are 
separate from the adult population, remaining in shallow areas until they reach age 1 (Forrester 1969). 
The estimated age of 50% maturity is 9 yrs (approx. 35 cm) for southern rock sole females and 7 years for 
northern rock sole females (Stark and Somerton 2002). Natural mortality rate is believed to range from 
0.18 - 0.20. 
The approximate upper size limit of juvenile fish is 34cm. 

1.2.2 Fishery 

Caught in bottom trawls both as a directed fishery and in the pursuit of other bottom-dwelling species. 
Recruitment begins at about age 4 and they are fully selected at age 11. Historically, the fishery has 
occurred throughout the mid and inner Bering Sea shelf during ice-free conditions and on spawning 
concentrations north of the Alaska Peninsula during winter for their high-value roe. They are caught as 
bycatch in Pacific cod, bottom Pollock, yellowfin sole and other flatfish fisheries and are caught with 
these species and Pacific halibut in rock sole directed fisheries. 
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1.2.3 Relevant Trophic Information 

Groundfish predators include Pacific cod, walleye pollock, skates, Pacific halibut and yellowfin sole, 
mostly on fish ranging from 5 to 15 cm standard length. 

1.2.4 Habitat and Biological Associations 

Larvae/Juveniles: Planktonic larvae for at least 2-3 months until metamorphosis occurs, juveniles 
inhabit shallow areas at least until age 1. 

Adults: Summertime feeding on primarily sandy substrates of the eastern Bering Sea shelf. 
Widespread distribution mainly on the middle and inner portion of the shelf, feeding on bivalves, 
polychaete, amphipods and miscellaneous crustaceans. Wintertime migration to deeper waters of 
the shelf margin for spawning and to avoid extreme cold water temperatures, feeding diminishes. 
 

Habitat and Biological Associations: Rock sole 
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[Pulled from Appendix E, BSAI Groundfish FMP, EFH maps]  BSAI Rock sole 
 

Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figures E-11 to E-12 Rock sole (larvae, late juveniles/adults) 

Figure Error! No text of specified style in document.-1 EFH Distribution - BSAI Rock Sole 
(Larvae) 

 
 

Figure Error! No text of specified style in document.-2 EFH Distribution - BSAI Rock Sole 
(Late Juveniles/Adults) 

 
 

EFH 5-year report - Appendix 1

79



[Pulled from Appendix F.1.5, BSAI Groundfish FMP, effects on EFH]  BSAI Rock sole 
 

1.2.6 Evaluation of Effects on EFH of Groundfish Species 

1.2.6.1 Rock Sole (BSAI) 

Issue Evaluation 

Spawning/breeding  MT (Minimal or temporary effect) 

Feeding MT (Minimal or temporary effect) 

Growth to maturity MT (Minimal or temporary effect) 

 
Summary of Effects—The nearshore areas inhabited by rock sole early juveniles are mostly unaffected by 
current fishery activities, although there has been an increase in nearshore trawling in some areas during 
2002-2007 relative to the 1998-2002 period (and a moderate decrease in the mid-shelf areas). Adult and 
late juvenile rock sole in the BSAI are primarily concentrated in sand/mud (41 percent) and sand (37 
percent) habitats and are affected by levels of infaunal prey (Table B.3-3 of the EFH EIS). Predicted 
reductions of infaunal prey in those concentration overlaps are 3 percent (sand/mud) and less than 1 
percent (sand). Given this level of disturbance, it is unlikely that adult feeding would be negatively 
impacted. The diet and length-weight analysis presented in the preceding sections supports this assertion. 
The trawl survey CPUE analysis did not provide evidence of spatial shifts on the population level in 
response to areas of high fishing impacts. 

The rock sole stock is currently at a high level of abundance due to sustained above-average recruitment 
in the 1980s (Wilderbuer and Nichol 2008). The productivity of the stock is currently believed to 
correspond to favorable atmospheric forces in which larvae are advected to nearshore nursery areas 
(Wilderbuer et al. 2002). A decline in weight and length at age has been documented in this stock for year 
classes between 1979 and 1987 (Walters and Wilderbuer 2000), but was hypothesized to be a density 
dependent response to a rapid increase in an expanding population. Individual rock sole may have been 
displaced beyond favorable feeding habitat, rather than by a reduction in the quality of habitat. Therefore, 
the combined evidence from diet analysis, individual fish length-weight analysis, examination of 
recruitment, stock biomass, and CPUE trends indicate that the effects of the reductions in habitat features 
from fishing are minimal or temporary for BS rock sole. 
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Worksheet  Flathead sole 

Worksheet – species-specific determinations on whether EFH needs to be changed  
 

1. EFH Description Update 
Does new information warrant change to the EFH text description (Y or N) or the EFH 
distribution maps by life stage?  Y or N  If yes, explain. 
 
Text description: Yes.  Some new information on egg duration, larval size at 
metamorphosis, maturity, and spawning, has become available. 
NOTE BY DIANA EVANS: Author was referring to the FMP text here, not specifically to the text 
description of EFH for flathead sole. I clarified with author that the EFH description is still accurate, and 
does not warrant change at this time.  
 
Maps: Yes.  The map of distribution of larvae should be updated with latest information 
from the EcoFOCI Ichthyoplankton Information System (IIS). 
 
Does the new description, and any associated information, change the level of information 
known for the species life stage (e.g., not-identified to Level 1; Level 1 to 2*)? 
No. 
 

2. New Information 

Is there any new information (published or other) that you have used in the review that is not 
listed in the revisions to the FMP text? If so, please reference it here. 

All references were updated. 

If appropriate, please briefly list any relevant studies that are currently underway that may be 
useful for EFH reviews in the future.  

None. 

3. Research and Information Needs 
Is research needed or do data gaps exist?  Briefly explain and list in order of priority. 
 
Little to no information exists regarding early juvenile distribution and EFH requirements. 
 

4. Fishing Activities 
Does new information, and any changes in the distribution of fishing intensity, suggest that the 
fishing effects analysis summarized in the FMP should be updated?  Explain.  See item #4 in 
section B of instructions. 
 
No, the new information does not impact the definition of EFH for any of the life stages of 
this species.  Also, the effects of fishing activities on EFH for this species are thought to 
be minimal and temporary for all life stages. 
 
                                                      
* EFH Information Levels:  Level 1 - Distribution (general) data available; Level 2 - Habitat-related density data 
available; Level 3 - Growth, reproduction, or survival rates within habitats are available; Level 4 – Production rates by 
habitat are available.   See FMP for EFH Level specifics by life stage. 
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Worksheet  Flathead sole 

5. Habitat Areas of Particular Concern (HAPC) 
Are there specific ecologically significant, rare, or sensitive sites, relevant to your species, that 
are particularly vulnerable to human perturbation, which the Council might want to consider 
identifying as HAPC?  Y or N. If yes, list. 
 
No. 
 

6. Conservation recommendations 
Do you have any EFH conservation recommendations that the Council may want to consider? 
Explain. 
 
None.  Fishing activities are thought to have only minimal and temporary effects on 
flathead sole in the Bering Sea. 
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[Pulled from BSAI Groundfish FMP, sections 4.2.2, 4.2.2.1, 4.2.2.2] Flathead sole 
 

 

1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  
 

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Flathead sole 1 1 x 1 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Flathead Sole  

Eggs: EFH for flathead sole eggs is the general distribution area for this life stage, located in 
pelagic waters along the entire shelf (0 to 200 m) and slope (200 to 3,000 m) 
throughout the BSAI in the spring, as depicted in Figure E-17.  

Larvae: EFH for larval flathead sole is the general distribution area for this life stage, located in 
pelagic waters along the entire shelf (0 to 200 m) and slope (200 to 3,000 m) 
throughout the BSAI, as depicted in Figure E-18.  

Early Juveniles: No EFH Description Determined. Insufficient information is available. 
Late Juveniles: EFH for juvenile flathead sole is the general distribution area for this life stage, located 

in the lower portion of the water column along the inner (0 to 50 m), middle (50 to 100 
m), and outer (100 to 200 m) shelf throughout the BSAI wherever there are softer 
substrates consisting of sand and mud, as depicted in Figure E-19 

Adults:  EFH for adult flathead sole is the general distribution area for this life stage, located in 
the lower portion of the water column along the inner (0 to 50 m), middle (50 to 100 
m), and outer (100 to 200 m) shelf throughout the BSAI wherever there are softer 
substrates consisting of sand and mud, as depicted in Figure E-19. 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  Flathead sole 

 

Table Error! No text of specified style in document..1 Summary of habitat associations for BSAI groundfish. 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  Flathead sole 
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[Pulled from Appendix D BSAI Groundfish, D.11]  Flathead sole 

 

1.2 Flathead sole (Hippoglossoides elassodon) 

1.2.1 Life History and General Distribution  

Distributed from northern California, off Point Reyes, northward along the west coast of North America 
and throughout the Gulf of Alaska and the Bering Sea, the Kuril Islands and possibly the Okhotsk Sea 
(Hart 1973). 

Adults exhibit a benthic lifestyle and occupy separate winter spawning and summertime feeding 
distributions on the eastern Bering Sea shelf and in the Gulf of Alaska. From over-winter grounds near the 
shelf margins, adults begin a migration onto the mid and outer continental shelf in April or May each year 
for feeding. The spawning period may range from as early as January but is known to occur in March and 
April, primarily in deeper waters near the margins of the continental shelf. Eggs are large (2.75-3.75 mm) 
and females have egg counts ranging from about 72,000 (20 cm fish) to almost 600,000 (38 cm fish). 
Eggs hatch in 9 to 20 days depending on incubation temperatures within the range of 2.4 to 9.8°C 
(Forrester and Alderdice 1967) and have been found in ichthyoplankton sampling on the southern portion 
of the Bering Sea shelf in April and May (Waldron 1981). Larvae absorb the yolk sac in 6 to 17 days but 
the extent of their distribution is unknown. Size at metamorphosis is 18-35 mm (Matarese et al., 2003). 
Juveniles less than age 2 have not been found with the adult population, remaining in shallow areas. Age 
at 50% maturity is 9.7 years (Stark, 2003). The natural mortality rate used in recent stock assessments is 
0.2 (Stockhausen et al. 2008). 

1.2.2  Fishery  

Caught in bottom trawls both as a directed fishery and in the pursuit of other bottom-dwelling species. 
Recruitment begins at about age 3. Historically, the fishery has occurred throughout the mid and outer 
Bering Sea shelf during ice-free conditions (mostly summer and fall). They are caught as bycatch in 
Pacific cod, bottom pollock and other flatfish fisheries and are caught with these species and Pacific 
halibut in flathead sole directed fisheries. 

1.2.3 Relevant Trophic Information  

Groundfish predators include Pacific cod, Pacific halibut, arrowtooth flounder and also cannibalism by 
large flathead sole, mostly on fish less than 20 cm standard length (Livingston and DeReynier 1996). 

1.2.4 Habitat and Biological Associations 

Larvae/Juveniles: Planktonic larvae for an unknown time period until metamorphosis occurs, 
usually inhabiting shallow areas. 
Adults: Winter spawning and summer feeding on sand and mud substrates of the continental 
shelf. Widespread distribution mainly on the middle and outer portion of the shelf, feeding mainly 
on ophiuroids, tanner crab, osmerids, bivalves and polychaete (Pakunski 1990). 
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[Pulled from Appendix D BSAI Groundfish, D.11]  Flathead sole 

 

Habitat and Biological Associations: Flathead sole 
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1 McConnaughey and Smith (2000). 
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[Pulled from Appendix E, BSAI Groundfish FMP, EFH maps]  Flathead sole 
 

 

Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figures E-17 to E-19 Flathead sole (eggs, larvae, late juveniles/adults) 

Figure Error! No text of specified style in document.-1 EFH Distribution - BSAI Flathead Sole 
(Eggs) 

 
 

Figure Error! No text of specified style in document.-2 EFH Distribution - BSAI Flathead Sole 
(Larvae) 
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[Pulled from Appendix E, BSAI Groundfish FMP, EFH maps]  Flathead sole 
 

 

Figure Error! No text of specified style in document.-3 EFH Distribution - BSAI Flathead Sole 
(Late Juveniles/Adults) 
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[Pulled from Appendix F.1.5, BSAI Groundfish FMP, Effects on EFH]  Flathead sole 
 

 

1.2.6 Evaluation of Effects on EFH of Groundfish Species 

1.2.6.1 Flathead Sole (BSAI) 

Issue Evaluation 

Spawning/breeding  MT (Minimal or temporary effect) 

Feeding MT (Minimal or temporary effect) 

Growth to maturity MT (Minimal or temporary effect) 

 
Summary of Effects—The nearshore areas inhabited by flathead sole early juveniles are mostly 
unaffected by current fishery activities. Adult and late juvenile flathead sole in the BSAI are primarily 
concentrated in sand/mud habitat (41 percent) and would be affected by reductions in infaunal and 
epifaunal prey (Table B.3-3 of the EFH EIS). The predicted reductions for infaunal and epifaunal prey in 
the concentration overlap for EBS sand/mud habitat are 3 and 2 percent, respectively. Given this level of 
disturbance, it is unlikely that the adult feeding would be negatively impacted. The diet and length-weight 
analysis presented in the preceding sections supports this assertion. The trawl survey CPUE analysis also 
did not provide evidence of spatial shifts on the population level in response to areas of high fishing effort 
impacts.  
The flathead sole stock is currently at a high level of abundance due to sustained above-average 
recruitment in the 1980s, although abundance has been declining very gradually since achieving a 
maximum in 1992-1993 (Stockhausen et al. 2008). The productivity of the stock is currently believed to 
correspond to favorable atmospheric forcing whereby larvae are advected to nearshore nursery areas 
(Wilderbuer et al. 2002). Neither weight at age nor length at age appear to have declined in this stock 
during the 27-year time horizon of the trawl surveys (Stockhausen et al. 2008). Therefore, the combined 
evidence from diet analysis, individual fish length-weight analysis, examination of recruitment, stock 
biomass, and CPUE trends indicate that effects of the reductions in habitat features from fishing are either 
minimal or temporary for BS flathead sole. 
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Worksheet  BSAI AK Plaice 

BSAI Alaska plaice Worksheet 

1. EFH Description Update 
No new information warrants a change to the EFH text description or the EFH 
distribution maps by life stage. 
 

2. New Information 
The most recent SAFE document was referenced in the review. 

Wilderbuer, T. K. and D. G. Nichol.  2008.  Alaska plaice.  In Stock Assessment and Fishery 
Evaluation Report for the groundfish resources of the Eastern Bering Sea and Aleutian 
Islands.  Compiled by the Plan Team for the fishery resources of the Bering Sea and Aleutian 
Islands.  North Pacific Fisheries Management Council, Anchorage, AK. 

NOTE: Diana Evans added the SAFE reference to the FMP text. 

3. Research and Information Needs 
  Distribution of larvae and early juvenile stages is mostly unknown (undocumented). 

4. Fishing Activities 
No new information regarding changes in the distribution of fishing intensity warrant an 
update of the fishing effects analysis summarized in the FMP. 

5. Habitat Areas of Particular Concern (HAPC) 
No HAPC are identified for Alaska plaice. 
 

6. Conservation recommendations 
There are no EFH conservation recommendations for the Council from this five-year 
update. 
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[Pulled from BSAI Groundfish FMP, sections 4.2.2, 4.2.2.1, 4.2.2.2] BSAI AK Plaice 
 

1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  
 

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Alaska plaice 1 x x 1 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Alaska Plaice  

Eggs: EFH for Alaska plaice eggs is the general distribution area for this life stage, located in 
pelagic waters along the entire shelf (0 to 200 m) and upper slope (200 to 500 m) 
throughout the BSAI in the spring, as depicted in Figure E-13. 

Larvae: No EFH Description Determined. Scientific information notes the rare occurrence of 
larval Alaska plaice in the BSAI. 

Early Juveniles: No EFH Description Determined. Insufficient information is available. 
Late Juveniles: EFH for late juvenile Alaska plaice is the general distribution area for this life stage, 

located in the lower portion of the water column along the inner (0 to 50 m), middle (50 
to 100 m), and outer (100 to 200 m) shelf throughout the BSAI wherever there are 
softer substrates consisting of sand and mud, as depicted in Figure E-14. 

Adults: EFH for adult Alaska plaice is the general distribution area for this life stage, located in 
the lower portion of the water column along the inner (0 to 50 m), middle (50 to 100 
m), and outer (100 to 200 m) shelf throughout the BSAI wherever there are softer 
substrates consisting of sand and mud, as depicted in Figure E-14. 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI AK Plaice 

Table Error! No text of specified style in document..1 Summary of habitat associations for BSAI groundfish. 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI AK Plaice 

BSA 
Groundfish 

  Structure Community Associations Oceanographic 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI AK Plaice 

Table Error! No text of specified style in document..3 Summary of predator and prey associations for BSAI groundfish 
 
[NOTE: NO ENTRY AT PRESENT FOR ALASKA PLAICE] 

BSAI 
Groundfish Predator to 

Species 

Li
fe

 S
ta

ge
 

A
lg

ae
 

Pl
an

ts
 

Pl
an

kt
on

 

Zo
op

la
nk

to
n 

D
ia

to
m

s 

Sp
on

ge
s 

Eu
sp

ha
us

iid
 

H
yd

ro
id

s 

A
m

ph
ip

od
a 

C
op

ep
od

s 

St
ar

fis
h 

Po
ly

ch
ae

te
s 

Sq
ui

d 

Ph
ilo

da
e 

(g
un

ne
ls

) 

B
i-v

al
ve

s 

M
ol

lu
sk

s 

C
ru

st
ac

ea
ns

 

O
ph

iu
ro

id
s 

(b
rit

tle
 s

ta
rs

) 

Sh
rim

ps
, m

ys
id

ac
ae

 

Sa
nd

 la
nc

e 

O
sm

er
id

 (e
ul

ac
ho

n)
 

H
er

rin
g 

M
yc

to
ph

id
 (l

an
te

rn
 fi

sh
es

) 

C
ot

tid
ae

 (s
cu

lp
in

s)
 

A
rr

ow
to

ot
h 

R
oc

kf
is

h 

Sa
lm

on
 

Pa
ci

fic
 c

od
 

Po
llo

ck
 

H
al

ib
ut

 

                                                                

 
 

BSAI 
Groundfish   Prey of 

Species 

  

Je
lly

fis
h 

St
ar

fis
h 

C
ha

et
og

na
th

s 
(a

rr
ow

w
or

m
s)

 

C
ra

b 

H
er

rin
g 

Sa
lm

on
 

Po
llo

ck
 

Pa
ci

fic
 c

od
 

Li
ng

 c
od

 

R
oc

kf
is

h 

R
oc

k 
So

le
 

Fl
at

he
ad

 S
ol

e 

Ye
llo

w
fin

 s
ol

e 

A
rr

ow
to

ot
h 

flo
un

de
r 

H
ai

lb
ut

 

Sa
lm

on
 S

ha
rk

 

N
or

th
er

n 
Fu

r S
ea

l 

H
ar

bo
r S

ea
l 

St
el

le
r s

ea
 li

on
 

D
al

ls
 P

or
po

is
e 

B
el

ug
a 

w
ha

le
 

K
ill

er
 W

ha
le

 

M
in

ke
 w

ha
le

 

Ea
gl

es
 

M
ur

re
s 

Pu
ffi

n 

K
itt

iw
ak

e 

G
ul

l 

Te
rr

er
st

ria
l M

am
m

al
s 

                                                              

EFH 5-year report - Appendix 1

97



[Pulled from Appendix D BSAI Groundfish, D.8]  BSAI AK Plaice 

1.2 Alaska Plaice (Pleuronectes quadrituberculatus)  

Formerly a constituent of the “other flatfish” management category, Alaska plaice were split out in recent 
years and are managed as a separate stock. 

1.2.1 Life History and General Distribution  

Alaska plaice inhabit continental shelf waters of the North Pacific ranging from the Gulf of Alaska to the 
Bering and Chukchi Seas and in Asian waters as far south as Peter the Great Bay (Pertseva-Ostroumova 
1961; Quast and Hall 1972). Adults exhibit a benthic lifestyle and live year round on the shelf and move 
seasonally within its limits (Fadeev 1965). From over-winter grounds near the shelf margins, adults begin 
a migration onto the central and northern shelf of the eastern Bering Sea, primarily at depths of less than 
100 m. Spawning usually occurs in March and April on hard sandy ground (Zhang 1987). The eggs and 
larvae are pelagic and transparent and have been found in ichthyoplankton sampling in late spring and 
early summer over a widespread area of the continental shelf (Waldron and Favorite 1977). 

Fecundity estimates (Fadeev 1965) indicate female fish produce an average of 56 thousand eggs at 
lengths of 28 to 30 cm and 313 thousand eggs at lengths of 48 to 50 cm. The age or size at metamorphosis 
is unknown. The estimated length of 50% maturity is 32 cm from collections made in March and 28 cm 
from April, which corresponds to an age of 6 to 7 years. Natural mortality rate estimates range from 0.19 
to 0.22 (Wilderbuer and Zhang 1999). 
The approximate upper size limit of juvenile fish is 27cm. 

1.2.2 Fishery 

Caught in bottom trawls both as a directed fishery and in the pursuit of other bottom-dwelling species. 
Recruitment begins at about age 6 and they are fully selected at age 12. The fishery occurs throughout the 
mid and inner Bering Sea shelf during ice-free conditions .In recent years catches have been low due to a 
lack of targeting and they are now primarily caught as bycatch in Pacific cod, bottom pollock, yellowfin 
sole and other flatfish fisheries and are caught with these species and Pacific halibut the directed fishery. 

1.2.3 Relevant Trophic Information 

Groundfish predators include Pacific halibut (Novikov, 1964) yellowfin sole, beluga whales and fur seals 
(Salveson 1976). 

1.2.4 Habitat and Biological Associations 

Larvae/Juveniles: Planktonic larvae for at least 2-3 months until metamorphosis occurs, usually 
inhabiting shallow areas. 

Adults: Summertime feeding on sandy substrates of the eastern Bering Sea shelf. Wide-spread 
distribution mainly on the middle, northern portion of the shelf, feeding on polychaete, 
amphipods and echiurids (Livingston and DeReynier 1996). Wintertime migration to deeper 
waters of the shelf margin to avoid extreme cold water temperatures. Feeding diminishes until 
spring after spawning.  
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[Pulled from Appendix D BSAI Groundfish, D.8]  BSAI AK Plaice 

Habitat and Biological Associations: Alaska plaice 

Stage - 
EFH 
Level 
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[Pulled from Appendix D BSAI Groundfish, D.8]  BSAI AK Plaice 
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[Pulled from Appendix E, BSAI Groundfish FMP, EFH maps]  BSAI AK Plaice 
 

Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figures E-13 to E-14 Alaska Plaice (eggs, late juveniles/adults) 

Figure Error! No text of specified style in document.-1 EFH Distribution - BSAI Alaska Plaice 
(Eggs) 

 
 

Figure Error! No text of specified style in document.-2 EFH Distribution - BSAI Alaska Plaice 
(Late Juveniles/Adults) 
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[Pulled from Appendix F.1.5, BSAI Groundfish FMP, Effects on EFH]  BSAI AK Plaice 
 

1.2.6 Evaluation of Effects on EFH of Groundfish Species 

1.2.6.1 Alaska Plaice (BSAI) 

Issue Evaluation 

Spawning/breeding  MT (Minimal or temporary effect) 

Feeding MT (Minimal or temporary effect) 

Growth to maturity MT (Minimal or temporary effect) 

 
Summary of Effects—The nearshore areas inhabited by Alaska plaice early juveniles are mostly 
unaffected by current fishery activities. Adult and late juvenile Alaska plaice concentrations in the BSAI 
primarily overlap with the EBS sand habitat (42 percent) and the EBS sand/mud habitat (52 percent) 
(Table B.3-3 of the EFH EIS). These fish would be affected by reductions in infaunal prey. However, the 
levels of reduction in those concentration overlaps are predicted to be less than 1 percent for EBS sand 
and 2 percent for EBS sand/mud habitat. Given this level of disturbance, it is unlikely that the adult 
feeding has been or would be negatively impacted. The diet and length-weight analysis presented in the 
preceding sections supports this assertion. The trawl survey CPUE analysis also did not provide evidence 
of spatial shifts on the population level in response to areas of high fishing effort impacts.  
The Alaska plaice stock is currently at a high level of abundance (Wilderbuer and Nichol 2008) and well 
above the MSST. There have been no observations of a decline in length or weight at age for this stock 
over the 22 years of trawl survey sampling. Therefore, the combined evidence from diet analysis, 
individual fish length-weight analysis, examination of recruitment, stock biomass, and CPUE trends 
indicate that effects of the reductions in habitat features from fishing are either minimal or temporary for 
BS Alaska plaice. 

Deleted: Spencer et al. 2004
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Worksheet  BSAI Rex sole 

BSAI rex sole Worksheet 

1. EFH Description Update 
No new information warrants a change to the EFH text description or the EFH 
distribution maps by life stage. 
 

2. New Information 
The most recent SAFE document was referenced in the review text.  Gulf of Alaska 
maturity study from Abookire (2006) was referenced and values were substituted for 
those from a study off the Oregon coast.  
 

3. Research and Information Needs 
  Distribution of early juvenile stages is mostly unknown (undocumented). 

4. Fishing Activities 
No new information regarding changes in the distribution of fishing intensity warrant an 
update of the fishing effects analysis summarized in the FMP. 

5. Habitat Areas of Particular Concern (HAPC) 
No HAPC are identified for rex sole. 
 

6. Conservation recommendations 
There are no EFH conservation recommendations for the Council from this five-year 
update. 
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[Pulled from BSAI Groundfish FMP, sections 4.2.2, 4.2.2.1, 4.2.2.2] BSAI Rex sole 
 

1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  
 

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Rex sole x x x 1 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Rex Sole  

Eggs: No EFH Description Determined. Scientific information notes the rare occurrence of 
rex sole eggs in the BSAI. 

Larvae: No EFH Description Determined. Scientific information notes the rare occurrence of 
larval rex sole in the BSAI. 

Late Juveniles: EFH for juvenile rex sole is the general distribution area for this life stage, located in 
the lower portion of the water column along the inner (0 to 50 m), middle (50 to 100 
m), and outer (100 to 200 m) shelf throughout the BSAI wherever there are substrates 
consisting of gravel, sand, and mud, as depicted in Figure E-15.  

Adults: EFH for adult rex sole is the general distribution area for this life stage, located in the 
lower portion of the water column along the inner (0 to 50 m), middle (50 to 100 m), 
and outer (100 to 200 m) shelf throughout the BSAI wherever there are substrates 
consisting of gravel, sand, and mud, as depicted in Figure E-15.  
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI Rex sole 

Table Error! No text of specified style in document..1 Summary of habitat associations for BSAI groundfish. 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI Rex sole 
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Table Error! No text of specified style in document..2 Summary of biological associations for BSAI groundfish. 
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Table Error! No text of specified style in document..3 Summary of predator and prey associations for BSAI groundfish 
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[Pulled from Appendix D BSAI Groundfish, D.9]  BSAI Rex sole 

1.2 Rex sole (Glyptocephalus zachirus) 

Rex sole are a constituent of the “other flatfish” management category in the BSAI where they are less 
abundant than in the Gulf of Alaska. 
Other members of the “other flatfish” category include: 

Dover sole (Microstomus pacificus) 
Starry flounder (Platichthys stellatus) 

Longhead dab (Pleuronectes proboscidea) 
Butter sole (Pleuronectes isolepis) 

1.2.1 Life History and General Distribution  

Distributed from Baja California to the Bering Sea and western Aleutian Islands (Hart 1973, Miller and 
Lea 1972), and are widely distributed throughout the Gulf of Alaska. Adults exhibit a benthic lifestyle and 
are generally found in water deeper than 300 meters. From over-winter grounds near the shelf margins, 
adults begin a migration onto the mid and outer continental shelf in April or May each year. The 
spawning period off Oregon is reported to range from January through June with a peak in March and 
April (Hosie and Horton 1977). Spawning in the Gulf of Alaska was observed from February through 
July, with a peak period in April and May (Hirschberger and Smith 1983). Eggs have been collected in 
neuston and bongo nets mainly in the summer, east of Kodiak Island (Kendall and Dunn 1985), but the 
duration of the incubation period is unknown. Larvae were captured in bongo nets only in summer over 
midshelf and slope areas (Kendall and Dunn 1985). Fecundity estimates from samples collected off the 
Oregon coast ranged from 3,900 to 238,100 ova for fish 24-59 cm (Hosie and Horton 1977). The age or 
size at metamorphosis is unknown Maturity studies from Oregon indicate that males were 50% mature at 
16 cm and females at 24 cm. Abookie (2006) estimated the female length at 50% maturity from Gulf of 
Alaska samples at 35 cm and 5.6 years.  Juveniles less than 15 cm are rarely found with the adult 
population. The natural mortality rate used in recent stock assessments is 0.17 (Wilderbuer and Nichol 
2008). 
The approximate upper size limit of juvenile fish is 15cm for males and 23cm for females. 

1.2.2 Fishery  

Caught in bottom trawls mostly in the pursuit of other bottom-dwelling species. Recruitment begins at 
about age 3 or 4. They are caught as bycatch in the Pacific ocean perch, Pacific cod, bottom pollock and 
other flatfish fisheries. 

1.2.3 Relevant Trophic Information  

Groundfish predators include Pacific cod and most likely arrowtooth flounder. 

1.2.4 Habitat and Biological Associations 

Larvae/Juveniles: Planktonic larvae for an unknown time period (at least 8 months from October 
through May) until metamorphosis occurs, juvenile distribution is unknown. 
Adults: Spring spawning and summer feeding on a combination of sand, mud and gravel 
substrates of the continental shelf. Widespread distribution mainly on the middle and outer 
portion of the shelf, feeding mainly on polychaete, amphipods, euphausids and snow crabs. 
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[Pulled from Appendix D BSAI Groundfish, D.9]  BSAI Rex sole 

Habitat and Biological Associations: Rex sole 

Stage - 
EFH Level 

Duration or 
Age Diet/Prey  Season/ Time Location 
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Oceano-
graphic 
Features Other 

Eggs   NA Feb - May ICS? 
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P    

Larvae 

 
U U 
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P    

Juveniles  
 

 

2 years polychaete 
amphipods 
euphausiids 
Tanner crab 

all year MCS, ICS, 
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D G, S, M   

Spawning 
Feb-May 

MCS, OCS 
USP  

Adults 

 
2+ years polychaete 

amphipods 
euphausiids 
Tanner crab  

Non-spawning 
May-January 

MCS, OCS, 
USP 

D G, S, M   
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[Pulled from Appendix E, BSAI Groundfish FMP, EFH maps]  BSAI Rex sole 
 

Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figure E-15 Rex sole (late juveniles/adults) 

Figure Error! No text of specified style in document.-1 EFH Distribution - BSAI Rex Sole (Late 
Juveniles/Adults) 
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[Pulled from Appendix F.1.5, BSAI Groundfish FMP, effects on EFH]  BSAI Rex sole 
 

1.2.6 Evaluation of Effects on EFH of Groundfish Species 

The fishing effects analysis is performed to evaluate whether the fisheries, as they are currently conducted 
off Alaska, will affect habitat that is essential to the welfare of the managed fish populations in a way that 
is more than minimal and not temporary. The previous statement describes the standard set in the EFH 
regulations which, if met, requires Councils to act to minimize such effects. The above analysis has 
identified changes to habitat features that are not expected to be temporary. The habitat features were 
selected as those which (a) can be affected by fishing and (b) may be important to fish in spawning, 
breeding, feeding, and growth to maturity. This section evaluates the extent that these changes relate to 
the EFH of each managed species and whether they constitute an effect to EFH that is more than minimal.  
Two conclusions are necessary for this evaluation:  (1) the definition of EFH draws a distinction between 
the amount of habitat necessary for a species to “support a sustainable fishery and the managed species’ 
contribution to a healthy ecosystem” (50 CFR 600.10) and all habitat features used by any individuals of 
a species; (2) this distinction applies to both the designation of EFH and the evaluation of fishing effects 
on EFH. If these conclusions are valid, the “more than minimal” standard relates to impacts that 
potentially affect the ability of the species to fulfill its fishery and ecosystem roles, not just impacts on a 
local scale. The forgoing analysis has indicated substantial effects to some habitat features in some 
locations, many of which are within the spatial boundaries of the EFH of a species that may use them in a 
life-history function. These habitat changes may or may not affect the welfare of that species (a term used 
to represent “the ability of a species to support a sustainable fishery and its role in a healthy ecosystem”).  
The evaluation method is detailed in Section B.3.1 of Appendix B of the EFH EIS.  
The Effects of Fishing on EFH analysis in the EFH EIS was designed to answer the question:  “Is there 
evidence that fishing adversely affects EFH in a manner that is more than minimal and not temporary in 
nature?”  The following text summarizes the results of the analysis for each managed species. The details 
of the analysis for each species, including the habitat connections and the evaluation of effects, are 
contained in Section B.3.3 of Appendix B of the EFH EIS (NMFS 2005) and are incorporated by 
reference. 
 
NOTHING ON REX SOLE IN THIS SECTION 
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Worksheet  BSAI POP 

Worksheet – species-specific determinations on whether EFH needs to be changed  
 

1. EFH Description Update 
Does new information warrant change to the EFH text description (Y or N) or the EFH 
distribution maps by life stage?  Y or N  If yes, explain. 
 
In Table D1, I removed the check for habitat use of waters deeper than 1000 m for the early 
juvenile stage.  It seems inconstant that this stage would use waters between 1-200 m, not use 
waters from 200-1000 m, and use waters from deeper than 1000 m.  More generally, I am not 
sure that any information in Table D1 should be checked for the early juveniles – the text 
indicates that insufficient information is available   
 
In Table D2, I removed the text of “65 cm” under male 50% age at maturity.   
 
In Table D2, does spawning season refer to when offspring are released?  In that case, the 
spawning season should be February – May.  The fall months were checked, when 
insemination occurs.  I removed these checks and placed them in the months for February-May 
 
In Sections 1.2.1 and 1.2.2, I made a number of changes to reflect that latest information from 
the 2008 BSAI POP stock assessment. 
    
 
Does the new description, and any associated information, change the level of information 
known for the species life stage (e.g., not-identified to Level 1; Level 1 to 2*)? 
 
No.   
 

2. New Information 

Is there any new information (published or other) that you have used in the review that is not 
listed in the revisions to the FMP text? If so, please reference it here. 

If appropriate, please briefly list any relevant studies that are currently underway that may be 
useful for EFH reviews in the future.  

Several EFH studies (funded within AFSC) are ongoing or near completion.  Listed below are 
the PIs and project titles for studies related to rockfish habitat use: 

P. Malacha, A. Gray, and C. Lunsford Juvenile Pacific Ocean Perch Habitat 
  Utilization 
 
Pat Malecha Juvenile Rockfish Habitat Utilization 
 
P. Malecha, A. Gray, C. Lunsford Juvenile Slope Rockfish Habitat Utilization 
and D. Clausen 
 

                                                       
* EFH Information Levels:  Level 1 - Distribution (general) data available; Level 2 - Habitat-related density data 
available; Level 3 - Growth, reproduction, or survival rates within habitats are available; Level 4 – Production rates by 
habitat are available.   See FMP for EFH Level specifics by life stage. 
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Worksheet  BSAI POP 

C. Rooper, R. Heintz  Habitat Specific Production of Pacific Ocean 
Perch in the Aleutian Islands 

 
G. Hoff, C Rooper  Rockfish abundance and diurnal habitat 

associations on isolated rocky habitat in the 
eastern Bering Sea 

 

3. Research and Information Needs 
Is research needed or do data gaps exist?  Briefly explain and list in order of priority. 
 

Little information currently exists on the habitat use of various life stages of POP.  The 
studies above are addressing this issue, but field studies are often limited to small geographical 
areas relative to the POP distribution in Alaska.  This field work should be continued and 
expanded in order to better understand how stock productivity is related to habitat. 

Also, efforts should be made to estimate population abundance in “trawlable” and 
“untrawlable” habitats, and their relative trends over time.  A concern with our trawl surveys is 
that we implicitly assume the trawlable habitats (where we have data) are equivalent to the 
untrawlable habitats.     
  

4. Fishing Activities 
Does new information, and any changes in the distribution of fishing intensity, suggest that the 
fishing effects analysis summarized in the FMP should be updated?  Explain.  See item #4 in 
section B of instructions. 
 
The POP fishery in the AI is spread out more throughout the year.  It is not clear to me how this 
affects that spatial footprint of the fishery, or how it would affect the impact of fishing upon the 
habitat.   
 

5. Habitat Areas of Particular Concern (HAPC) 
Are there specific ecologically significant, rare, or sensitive sites, relevant to your species, that 
are particularly vulnerable to human perturbation, which the Council might want to consider 
identifying as HAPC?  Y or N. If yes, list. 
 
No 
 

6. Conservation recommendations 
Do you have any EFH conservation recommendations that the Council may want to consider? 
Explain. 
 

No.  
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[Pulled from BSAI Groundfish FMP, sections 4.2.2, 4.2.2.1, 4.2.2.2] BSAI POP 
 

1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  

 

Table 4-9 Levels of essential fish habitat information currently available for 
BSAI groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Pacific ocean perch x 1 x 1 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient 
information available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Pacific Ocean Perch  

Eggs: No EFH Description Determined. Insufficient information is available. 

Larvae: EFH for larval Pacific ocean perch is the general distribution area for this life 
stage, located in pelagic waters along the entire shelf (0 to 200 m) and slope 
(200 to 3,000 m) throughout the BSAI, as depicted in Figure E-22, General 
Distribution of Rockfish Larvae.  

Early Juveniles: No EFH Description Determined. Insufficient information is available. 

Late Juveniles: EFH for late juvenile Pacific ocean perch is the general distribution area for 
this life stage, located in the middle to lower portion of the water column along 
the inner shelf (1 to 50 m), middle shelf (50 to 100 m), outer shelf (100 to 200 
m), and upper slope (200 to 500 m) throughout the BSAI wherever there are 
substrates consisting of cobble, gravel, mud, sandy mud, or muddy sand, as 
depicted in Figure E-23. 

Adults: EFH for adult Pacific ocean perch is the general distribution area for this life 
stage, located in the lower portion of the water column along the outer shelf 
(100 to 200 m) and upper slope (200 to 500 m) throughout the BSAI wherever 
there are substrates consisting of cobble, gravel, mud, sandy mud, or muddy 
sand; depicted in Figure E-23. 
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BSA Groundfish   Structure Community Associations Oceanographic 
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1.2 Pacific ocean perch (Sebastes alutus)  

1.2.1 Life History and General Distribution  

Pacific ocean perch has a wide distribution in the North Pacific from southern California around the 
Pacific rim to northern Honshu Is., Japan, including the Bering Sea. The species appears to be most 
abundant in northern British Columbia, the Gulf of Alaska, and the Aleutian Islands. Adults are found 
primarily offshore along the continental slope in depths 180-420 m. Seasonal differences in depth 
distribution have been noted by many investigators. In the summer, adults inhabit shallower depths, 
especially those between 180 and 250 m. In the fall, the fish apparently migrate farther offshore to depths 
of ~300-420 m. They reside in these deeper depths until about May, when they return to their shallower 
summer distribution. This seasonal pattern is probably related to summer feeding and winter spawning. 
Although small numbers of Pacific ocean perch are dispersed throughout their preferred depth range on 
the continental slope, most of the population occurs in patchy, localized aggregations. At present, the best 
evidence indicates that Pacific ocean perch is mostly a demersal species. A number of investigators have 
speculated that there is also a pelagic component to their distribution, especially at night when they may 
move off-bottom to feed, but hard evidence for this is lacking.  

There is much uncertainty about the life history of Pacific ocean perch, although generally more is known 
than for other rockfish species. The species appears to be viviparous, with internal fertilization and the 
release of live young. Insemination occurs in the fall, and sperm are retained within the female until 
fertilization takes place ~2 months later. The eggs develop and hatch internally, and parturition (release of 
larvae) occurs in April-May. Information on early life history is very sparse, especially for the first year 
of life. Positive identification of Pacific ocean perch larvae is not possible at present, but the larvae are 
thought to be pelagic and to drift with the current. Transformation to an adult form and the assumption of 
a demersal existence may take place within the first year. Small juveniles probably reside inshore in 
mixed sand and boulder substrates, and by age 3 begin to migrate to deeper offshore waters of the 
continental shelf. As they grow, they continue to migrate deeper, eventually reaching the continental 
slope, where they attain adulthood. 
Pacific ocean perch is a very slow growing species, with a low rate of natural mortality (estimated at 
0.06), a relatively old age at 50% maturity (10.5 years for females in the Gulf of Alaska), and a very old 
maximum age of 104 years in Aleutian Islands. Despite their viviparous nature, the fish is relatively 
fecund with number of eggs/female in Alaska ranging from 10,000-300,000, depending upon size of the 
fish. 
For Gulf of Alaska, the approximate upper size limit of juvenile fish is: 38 cm for females; unknown for 
males, but presumed to be slightly smaller than for females based on what is commonly the case in other 
species of Sebastes. For Aleutian Islands and Bering Sea: unknown for both sexes. 

1.2.2 Fishery 

Pacific ocean perch are caught almost exclusively with bottom trawls. Age at 50% recruitment has been 
estimated to be about 7.0 years.  Historically, the POP harvest has occurred July, when the POP fishery 
would open.  However, implementation in 2008 of Amendment 80 to the BSAI groundfish FMP allowed 
year-round harvest of POP.  In 2008, 43% of the POP harvest in the AI was taken in July, as compared to 
74% from 2004 to 2007.  There is no directed fishery for POP in the EBS management area.        

The harvest of POP is distributed across the Aleutian Islands subareas in proportion to relative biomass. 
In 2008, approximately 44% of the Aleutian Islands harvest occurred in area 543, with 28% and 28% in 
the eastern and central Aleutians. POP are patchily distributed, and are harvested in relatively few areas 
within the broad management subareas of the Aleutian Islands. 
The 2008 catch data indicates that about 27% of the harvested BSAI POP is obtained as bycatch in the 
Atka mackerel fishery, with ~71% of the harvest of POP occurring in the POP fishery; a similar pattern 
was observed from 2004 to 2007.  The BSAI POP target fishery consists largely of POP, with percentages 
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ranging from 81% to 89% from 2004 to 20027; in 2008, this percentage dropped to 73%.  Other species 
obtained as bycatch in the BSAI POP fishery include Atka mackerel, arrowtooth flounder, walleye 
pollock, northern rockfish, and shortraker/rougheye. 

1.2.3 Relevant Trophic Information 

All food studies of Pacific Ocean perch have shown them to be overwhelmingly planktivorous. Small 
juveniles eat mostly calanoid copepods, whereas larger juveniles and adults consume euphausiids as their 
major prey items. Adults, to a much lesser extent, may also eat small shrimp and squids. It has been 
suggested that Pacific ocean perch and walleye pollock compete for the same euphausiid prey. 
Consequently, the large removals of Pacific ocean perch by foreign fishermen in the Gulf of Alaska in the 
1960s may have allowed walleye pollock stocks to greatly expand in abundance. 
Documented predators of adult Pacific ocean perch include Pacific halibut and sablefish, and it is likely 
that Pacific cod and arrowtooth flounder also prey on Pacific ocean perch. Pelagic juveniles are consumed 
by salmon, and benthic juveniles are eaten by lingcod and other large demersal fish. 

1.2.4 Habitat and Biological Associations 

Egg/Spawning: Little information is known. Insemination is thought to occur after adults move to 
deeper offshore waters in the fall. Parturition is reported to occur from 20-30 m off bottom at 
depths of 360-400 m. 
Larvae: Little information is known. Earlier information suggested that after parturition, larvae 
rise quickly to near surface, where they become part of the plankton. More recent data from 
British Columbia indicates that larvae may remain at depths >175 m for some period of time 
(perhaps two months), after which they slowly migrate upward in the water column. 
Juveniles: Again, information is very sparse, especially for younger juveniles. After 
metamorphosis from the larval stage, juveniles may reside in a pelagic stage for an unknown 
length of time. They eventually become demersal, and at age 1-3 probably live in very rocky 
inshore areas. Afterward, they move to progressively deeper waters of the continental shelf. Older 
juveniles are often found together with adults at shallower locations of the continental slope in the 
summer months.  Juvenile POP are associated with boulders, sponges, and upright coral, and 
these habitat structures may play an important role for the juvenile stage of POP.  
Adults: Commercial fishery data have consistently indicated that adult Pacific ocean perch are 
found in aggregations over reasonably smooth, trawlable bottom of the continental slope. 
Generally, they are found in shallower depths (180-250 m) in the summer, and deeper (300-420 
m) in the fall, winter, and early spring. In addition, investigators in the 1960s and 1970s 
speculated that the fish sometimes inhabited the mid-water environment off bottom and also 
might be found in rough, untrawlable areas. Hard evidence to support these latter two conjectures, 
however, has been lacking. The best information available at present suggests that adult Pacific 
ocean perch is mostly a demersal species that prefers a flat, pebbled substrate along the 
continental slope. More research is needed, however, before definitive conclusions can be drawn 
as to its habitat preferences.  
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Habitat and Biological Associations: Pacific ocean perch 

Stage - 
EFH Level 

Duration or 
Age Diet/Prey  Season/ Time Location 

Water 
Column

Bottom 
Type 

Oceano-
graphic 
Features Other 

Eggs  Internal 
incubation; 
~90 d 

NA Winter NA NA NA NA NA 

Larvae 

 
U; assumed 
between 60 
and 180 
days 

U; assumed to 
be micro-
zooplankton 

Spring-summer ICS, MCS, 
OCS, 
USP, LSP, 
BSN 

P NA U U 

Juveniles  

 
3-6 months 
to 10 years 

Early juv: 
calanoid 
copepods; late 
juv: 
euphausiids 

All year ICS, MCS, 
OCS, USP

?P (early 
juv. 
only), D 

R (<age 
3) 

 

U U 

Adults 
 
 

 

10-98 years 
of age 

Euphausiids Insemination (fall); 
Fertilization, 
incubation (winter); 
Larval release 
(spring); 
Feeding in shallower 
depths (summer) 

OCS, USP D CB, 
G,?M, 
?SM,?MS

U U 

 

1.2.5 Additional sources of information 

Eggs and Larvae: NMFS, Alaska Fisheries Science Center, Auke Bay Laboratory; NMFS, Alaska 
Fisheries Science Center, FOCI program; Canada Dept. of Fisheries and Oceans, Pacific 
Biological Station, Nanaimo, B.C. 
Juveniles: Carlson, H.R. and R.E. Haight. 1976 . Juvenile life of Pacific ocean perch, Sebastes 
alutus, in coastal fiords of southeastern Alaska: Their environment, growth, food habits, and 
schooling behavior. Trans. Am, Fish. Soc. 105:191-201. 
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[Pulled from Appendix E, BSAI Groundfish FMP, EFH maps]  BSAI POP 
 

Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figure E-23 Pacific ocean perch (late juveniles/adults) 

Figure Error! No text of specified style in document.-1 EFH Distribution - BSAI Pacific Ocean 
Perch (Late Juveniles/Adults) 
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[Pulled from Appendix F.1.5, BSAI Groundfish FMP, effects on EFH]  BSAI POP 
 

1.2.7 Evaluation of Effects on EFH of Groundfish Species 

1.2.7.1 Pacific Ocean Perch (BSAI) 

Issue Evaluation 

Spawning/Breeding MT (Minimal, temporary, or no effect) 

Growth to Maturity U    (Unknown) 

Feeding MT (Minimal, temporary, or no effect) 

 
Summary of Effects—The effects of fishing on the habitat of BSAI Pacific ocean perch are rated as either 
unknown or minimal and temporary. The percent reduction in living and non-living substrates in the areas 
most commonly inhabited by BSAI Pacific ocean perch (the AI deep and AI shallow habitats) do not 
exceed 13 percent. Although larger percent reductions for hard corals are estimated, studies on habitat 
associations have not associated Pacific ocean perch with hard coral (Kreiger and Wing 2002). There is 
little information to suggest that these habitat reductions would affect spawning/breeding or feeding in a 
manner that is more than minimal or temporary, although much is unknown for these processes for BSAI 
Pacific ocean perch.  

Regarding growth to maturity, the available literature does indicate that juvenile red rockfish do use living 
(anemones) and non-living (rocky areas) habitat features, with one specific use being the ability to find 
refuge from predators. Trawling would be expected to have negative impacts for these life stages, 
although the extent to which the BSAI Pacific ocean perch stock is dependent upon these habitat features 
is not well known. Although the LEI percentages do not exceed 13 percent for the living and non-living 
substrates, these figures should be interpreted as rough guidelines that are estimated with some error and 
relate to entire BSAI stock. Examination of LEI maps indicates that finer scale impacts do occur and 
could be important for stocks such as Pacific ocean perch, which are thought to show population structure 
on small spatial scales (Withler et al. 2001). Similarly, although the current population level data do not 
indicate declining trends in spawning biomass or recruitment, it is not clear what effects may have 
occurred at finer spatial scales. 
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Worksheet  BSAI Northern rockfish 

Worksheet – species-specific determinations on whether EFH needs to be changed  
 

1. EFH Description Update 
Does new information warrant change to the EFH text description (Y or N) or the EFH 
distribution maps by life stage?  Y or N  If yes, explain. 
 
 
In section 1.1.1.2.1, I removed the text saying that northern rockfish occupy depths from 200-
500 meters.  In the AI, northern rockfish are found at depths shallower than 200 m. 
 
Also, section 1.1.1.2.1 says that there is not sufficient information for the late juvenile stage, but 
table D1 shows nearly as much information for late juveniles as for adults.  I changed section 
1.1.1.2.1 to match table D1.   
 
In Sections 1.2.1 and 1.2.2, I made a number of changes to reflect that latest information from 
the 2008 BSAI northern rockfish stock assessment. 
    
 
Does the new description, and any associated information, change the level of information 
known for the species life stage (e.g., not-identified to Level 1; Level 1 to 2*)? 
 
Yes – I changed the level of information for late juveniles from “x” to 1.   
 

2. New Information 

Is there any new information (published or other) that you have used in the review that is not 
listed in the revisions to the FMP text? If so, please reference it here. 

If appropriate, please briefly list any relevant studies that are currently underway that may be 
useful for EFH reviews in the future.  

Some EFH studies (funded within AFSC) are ongoing or near completion.  Listed below are the 
PIs and project titles for studies related to rockfish habitat use: 

 
Pat Malecha Juvenile Rockfish Habitat Utilization 
 
P. Malecha, A. Gray, C. Lunsford Juvenile Slope Rockfish Habitat Utilization 
and D. Clausen 
 

 

 

 

                                                       
* EFH Information Levels:  Level 1 - Distribution (general) data available; Level 2 - Habitat-related density data 
available; Level 3 - Growth, reproduction, or survival rates within habitats are available; Level 4 – Production rates by 
habitat are available.   See FMP for EFH Level specifics by life stage. 

Formatted: Indent: Left:  -0.03",
Hanging:  0.03", Space Before:  0 pt,
After:  0 pt

Formatted: Font: (Default) Arial, 11
pt

Formatted: Font: (Default) Arial, 11
pt

Formatted: Font: (Default) Arial, 11
pt

Formatted: Font: (Default) Arial, 11
pt

Formatted: Indent: Left:  -0.03",
Space Before:  0 pt, After:  0 pt

Formatted: Font: (Default) Arial

Formatted: Normal, Indent: Left: 
-0.03", Tabs:  3.28", Left

Formatted: Indent: Left:  0"

EFH 5-year report - Appendix 1

125



Worksheet  BSAI Northern rockfish 

3. Research and Information Needs 
Is research needed or do data gaps exist?  Briefly explain and list in order of priority. 
 

Little information currently exists on the habitat use of various life stages of rockfish.  
The studies above are addressing this issue, but field studies are often limited to small 
geographical areas.  This field work should be continued and expanded in order to better 
understand how stock productivity is related to habitat. 

Also, efforts should be made to estimate population abundance in “trawlable” and 
“untrawlable” habitats, and their relative trends over time.  A concern with our trawl surveys is 
that we implicitly assume the trawlable habitats (where we have data) are equivalent to the 
untrawlable habitats.     
 
 

4. Fishing Activities 
Does new information, and any changes in the distribution of fishing intensity, suggest that the 
fishing effects analysis summarized in the FMP should be updated?  Explain.  See item #4 in 
section B of instructions. 
 
The pattern of exploitation has not seemed to differ greatly from when the fishing effects 
analysis occurred.   
 

5. Habitat Areas of Particular Concern (HAPC) 
Are there specific ecologically significant, rare, or sensitive sites, relevant to your species, that 
are particularly vulnerable to human perturbation, which the Council might want to consider 
identifying as HAPC?  Y or N. If yes, list. 
 
No. 
 

6. Conservation recommendations 
Do you have any EFH conservation recommendations that the Council may want to consider? 
Explain. 
 
No.   
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[Pulled from BSAI Groundfish FMP, sections 4.2.2, 4.2.2.1, 4.2.2.2]BSAI Northern rockfish 
 

1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  
 

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Northern rockfish x 1 x 1 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Northern Rockfish  

Eggs: No EFH Description Determined. Insufficient information is available. 
Larvae: EFH for larval northern rockfish is the general distribution area for this life stage, 

located in pelagic waters along the entire shelf (0 to 200 m) and slope (200 to 3,000 m) 
throughout the BSAI, as depicted in Figure E-22, General Distribution of Rockfish 
Larvae. 

Early Juveniles: No EFH Description Determined. Insufficient information is available. 
Late Juveniles: EFH for late juveniles is the general distribution area for this life stage, located in the 

middle and lower portions of the water column along the outer slope (100 to 200 m) 
throughout the BSAI wherever there are substrates of cobble and rock 

Adults: EFH for adult northern rockfish is the general distribution area for this life stage, 
located in the middle and lower portions of the water column along the outer slope (100 
to 200 m) throughout the BSAI wherever there are substrates of cobble and rock, as 
depicted in Figure E-25. 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI Northern rockfish 

Table Error! No text of specified style in document..1 Summary of habitat associations for BSAI groundfish. 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI Northern rockfish 

BSA 
Groundfish 

  Structure Community Associations Oceanographic 
Properties 

                                                      

Species 

Li
fe

 S
ta

ge
 

B
ar

s 

S
in

ks
 

S
lu

m
ps

\R
oc

kf
al

ls
\D

eb
ris

 

C
ha

nn
el

s 

Le
dg

es
 

P
in

na
cl

es
 

S
ea

m
ou

nt
s 

R
ee

fs
 

V
er

tic
al

 W
al

ls
 

M
an

-m
ad

e 

A
lg

al
 C

ov
er

 

A
ne

no
m

es
 

E
nc

hi
no

de
rm

s 

So
ft 

C
or

al
 

H
ar

d 
C

or
al

 

M
ol

lu
sc

a 

D
rif

t A
lg

ae
\K

el
p 

K
el

p 

P
ol

yc
ha

et
es

 

S
ea

 G
ra

ss
es

 

Se
a 

O
ni

on
s 

Tu
ni

ca
te

s 

Te
m

pe
ra

tu
re

 (C
el

si
us

) 

S
al

in
ity

 (p
pt

) 

O
xy

ge
n 

C
on

c 
(p

pm
) 

Northern 
Rockfish M                                                   

  LJ                                                   

  EJ                                                   

  L                                                   

 

Table Error! No text of specified style in document..2 Summary of biological associations for BSAI groundfish. 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI Northern rockfish 

Table Error! No text of specified style in document..3 Summary of predator and prey associations for BSAI groundfish 
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[Pulled from Appendix D BSAI Groundfish, D.13]  BSAI Northern rockfish 

1.2 Northern Rockfish (Sebastes polyspinus)  

1.2.1 Life History and General Distribution  

Northern rockfish range from northern British Columbia through the Gulf of Alaska and Aleutian Islands 
to eastern Kamchatka, including the Bering Sea. The species is most abundant from about Portlock Bank 
in the central Gulf of Alaska to the western end of the Aleutian Islands. Within this range, adult fish 
appear to be concentrated at discrete, relatively shallow offshore banks of the outer continental shelf. 
Typically, these banks are separated from land by an intervening stretch of deeper water. The preferred 
depth range is ~75-125 m in the Gulf of Alaska, and ~100-150 m in the Aleutian Islands. The fish appear 
to be demersal, although small numbers are occasionally taken in pelagic tows. In common with many 
other rockfish species, northern rockfish tend to have a localized, patchy distribution, even within their 
preferred habitat, and most of the population occurs in aggregations. Most of what is known about 
northern rockfish is based on data collected during the summer months from the commercial fishery or in 
research surveys. Consequently, there is little information on seasonal movements or changes in 
distribution for this species. 
Life history information on northern rockfish is extremely sparse. The fish are assumed to be viviparous, 
as are other Sebastes, with internal fertilization and incubation of eggs. Observations during research 
surveys in the Gulf of Alaska suggest that  parturition (larval release) occurs in the spring, and is mostly 
completed by summer. Pre-extrusion larvae have been described, but field-collected larvae cannot be 
identified to species at present. Length of the larval stage is unknown, but the fish apparently 
metamorphose to a pelagic juvenile stage, which also has been described. There is no information on 
when the juveniles become benthic or what habitat they occupy. Older juveniles are found on the 
continental shelf, generally at locations inshore of the adult habitat.  
Northern rockfish is a slow growing species, with a low rate of natural mortality (estimated at 0.04), a 
relatively old age at 50% maturity (12.8 years for females in the Gulf of Alaska), and an old maximum 
age of 74 years in the Aleutian Islands. No information on fecundity is available. 
For Gulf of Alaska:  the upper size limit of juveniles is 38 cm for females; unknown for males, but 
presumed to be slightly smaller than for females based on what is commonly the case in other species of 
Sebastes. For Aleutian Islands and Bering Sea: unknown for both sexes. Because northern rockfish in the 
Aleutian Islands attain a much smaller size than in the Gulf, the upper size limit of juveniles there is 
probably much less than in the Gulf. 

1.2.2 Fishery  

In the BSAI area, there is no directed fishery for northern rockfish. Harvest data from 2004-2008 
indicates that approximately 89% of the BSAI northern rockfish are harvested in the Atka mackerel 
fishery, with a large amount of the catch occurring in September in the western Aleutians (area 543). The 
distribution of northern rockfish harvest by Aleutian Islands subarea reflects both the spatial regulation of 
the Atka mackerel fishery and the increased biomass of northern rockfish in the western Aleutian Islands. 
The average proportion of northern rockfish biomass occurring in the western, central, and eastern 
Aleutian Islands, based on trawl surveys from 1991-2006,  were 70%, 24%  and 6%, respectively. 
Northern rockfish are patchily distributed, and are harvested in relatively few areas within the broad 
management subareas of the Aleutian Islands, with important fishing grounds being Petral Bank, 
Sturdevant Rock, south of Amchitka I., and Seguam Pass (Dave Clausen, NMFS-AFSC, personal 
communication). 

1.2.3 Relevant Trophic Information 

Although no comprehensive food study of northern rockfish has been done, several smaller studies have 
all shown euphausiids to be the predominant food item of adults in both the Gulf of Alaska and Bering 
Sea. Copepods, hermit crabs, and shrimp have also been noted as prey items in much smaller quantities. 
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[Pulled from Appendix D BSAI Groundfish, D.13]  BSAI Northern rockfish 

Predators of northern rockfish have not been documented, but likely include species that are known to 
consume rockfish in Alaska, such as Pacific halibut, sablefish, Pacific cod, and arrowtooth founder. 

1.2.4 Habitat and Biological Associations  

Egg/Spawning: No information known, except that parturition probably occurs in the spring. 
Larvae: No information known. 
Juveniles: No information known for small juveniles (<20 cm), except that juveniles apparently 
undergo a pelagic phase immediately after metamorphosis from the larval stage. Larger juveniles 
have been taken in bottom trawls at various localities of the continental shelf, usually inshore of 
the adult fishing grounds. 
Adults: Commercial fishery and research survey data have consistently indicated that adult 
northern rockfish are primarily found over reasonably flat, trawlable bottom of offshore banks of 
the outer continental shelf at depths of 75-150 m. Preferred substrate in this habitat has not been 
documented, but observations from trawl surveys suggest that large catches of northern rockfish 
are often associated with hard bottoms. Generally, the fish appear to be demersal, and most of the 
population occurs in large aggregations. There is no information on seasonal migrations. Northern 
rockfish often co-occur with dusky rockfish. 
 

Habitat and Biological Associations: Northern Rockfish 

Stage - 
EFH Level 

Duration 
or Age Diet/Prey  Season/ Time Location 

Water 
Column 

Bottom 
Type 

Oceano-
graphic 
Features Other 

Eggs U NA U NA NA NA NA NA 
Larvae U U ?Spring-summer U P 

(assumed)
NA U U 

Early 
Juveniles 

From end 
of larval 
stage to ? 

U All year ICS, MCS, 
OCS 

?P (early 
juv. only), 
D 

U (juv.<20 
cm); 
substrate 
(juv.>20 
cm) 

U U 

Late 
Juveniles 

to 13 yrs U All year OCS  CB, R U U 

Adults 

 
13-57 
years of 
age 

Euphausiids U, except that larval 
release is probably in 
the spring in the Gulf 
of Alaska 

OCS, USP SD CB, R U U 

 

1.2.5 Additional sources of information 

Eggs and Larvae 

None at present 
Older juveniles and adults 

NMFS, Alaska Fisheries Science Center, Auke Bay Laboratory, David Clausen, (907) 789-6049. 

1.2.6 Literature 

Allen, M.J., and G.B. Smith. 1988. Atlas and zoogeography of common fishes in the Bering Sea and 
northeastern Pacific. U.S. Dep. Commerce, NOAA Tech. Rept. NMFS 66, 151 p. 
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[Pulled from Appendix E, BSAI Groundfish FMP, EFH maps]  BSAI Northern rockfish 
 

Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figure E-25 Northern rockfish (adults) 

Figure Error! No text of specified style in document.-1 EFH Distribution - BSAI Rockfish 
(Larvae) 

 
 

Figure Error! No text of specified style in document.-2 EFH Distribution - BSAI Northern 
Rockfish (Adults) 
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[Pulled from Appendix F.1.5, BSAI Groundfish FMP, effects on EFH] BSAI Northern rockfish 
 

1.2.7 Evaluation of Effects on EFH of Groundfish Species 

1.2.7.1 Northern Rockfish (BSAI) 

Northern rockfish (Sebastes polyspinus) are distributed from northern British Columbia north to the GOA 
and the EBS and west to the AI and the Kamchatka Peninsula (Love et al. 2002). Northern rockfish are 
poorly studied species, and little is known about their life history.  

Issue Evaluation 

Spawning/Breeding MT (Minimal, temporary, or no effect) 

Growth to Maturity U    (Unknown) 

Feeding MT (Minimal, temporary, or no effect) 

 
Summary of Effects—The effects of fishing on the habitat of BSAI northern rockfish are rated as either 
unknown or minimal and temporary. The percent reduction in living and non-living substrates in the areas 
most commonly inhabited by BSAI northern rockfish (the AI deep and AI shallow habitats) do not exceed 
8 percent. Although larger percent reductions for hard corals are estimated, studies on habitat associations 
have not associated northern rockfish with hard coral (Kreiger and Wing 2002). Northern rockfish eat 
copepods and euphausiids which are not associated with benthic habitats and would not be expected to be 
impacted by fishing gear. There is little information to suggest that these habitat reductions would affect 
spawning/breeding or feeding in a manner that is more than minimal or temporary, although much is 
unknown for these processes for BSAI northern rockfish.  
Regarding growth to maturity, the available literature does indicate that juvenile red rockfish do use living 
(anemones) and non-living (rocky areas) habitat features, with one specific use being the ability to find 
refuge from predators. In particular, northern rockfish are associated with rough and rocky habitats 
(Clausen and Heifetz 2002). Trawling would be expected to have negative impacts for these life stages, 
although the extent to which the BSAI northern rockfish stock is related to these habitat features is not 
well known. The LEI percentages of habitat reduction should be interpreted as rough guidelines that are 
estimated with some error and relate to the entire BSAI stock. Examination of LEI maps indicates that 
finer scale impacts do occur, and the extent to which these finer scale impacts may be important for 
northern rockfish is dependent upon the spatial scale of their population structure, which is currently 
unknown. Similarly, although the current population level data do not indicate declining trends in 
spawning biomass or recruitment, it is not clear what effects may have occurred at finer spatial scales.  
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Worksheet  BSAI Shortraker rockfish 

Worksheet – species-specific determinations on whether EFH needs to be changed  
 

1. EFH Description Update 
Does new information warrant change to the EFH text description (Y or N) or the EFH 
distribution maps by life stage?  Y or N  If yes, explain. 
 
New maps will need to be generated that pertain to shortraker rockfish.   
 
In Table D1, I checked the depths > 51 m for the distribution of early juveniles.  It is expected 
that this life stage is pelagic and near the surface, and could occur over a range of depths.  
However, little information is known about this stage.       
 
In Table D2, I I put the spawning season to be from February to August to correspond to what 
McDermott (1994) found for parturition.     
 
In Sections 1.2.1 - 1.2.4, I made a number of changes. 
    
Does the new description, and any associated information, change the level of information 
known for the species life stage (e.g., not-identified to Level 1; Level 1 to 2*)? 
 
I changed the information level for larvae to “insufficient”.     
 

2. New Information 

Is there any new information (published or other) that you have used in the review that is not 
listed in the revisions to the FMP text? If so, please reference it here. 

If appropriate, please briefly list any relevant studies that are currently underway that may be 
useful for EFH reviews in the future.  

Although several EFH studies on rockfish (funded within AFSC) are ongoing or near completion, 
I am not aware of studies that are focused upon shortraker rockfish.  

3. Research and Information Needs 
Is research needed or do data gaps exist?  Briefly explain and list in order of priority. 
 
Little information currently exists on the habitat use of various life stages of shortraker rockfish 
in the BSAI.  Information on the distribution and habitat use of the various life-history stages 
would improve our knowledge of stock productivity and population dynamics.   
 
Also, efforts should be made to estimate population abundance in “trawlable” and “untrawlable” 
habitats, and their relative trends over time.  A concern with our trawl surveys is that we 
implicitly assume the trawlable habitats (where we have data) are equivalent to the untrawlable 
habitats.        
 

                                                       
* EFH Information Levels:  Level 1 - Distribution (general) data available; Level 2 - Habitat-related density data 
available; Level 3 - Growth, reproduction, or survival rates within habitats are available; Level 4 – Production rates by 
habitat are available.   See FMP for EFH Level specifics by life stage. 
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Worksheet  BSAI Shortraker rockfish 

 

4. Fishing Activities 
Does new information, and any changes in the distribution of fishing intensity, suggest that the 
fishing effects analysis summarized in the FMP should be updated?  Explain.  See item #4 in 
section B of instructions. 
 
The POP fishery in the AI is spread out more throughout the year, and this affects the manner in 
which shortraker are harvested as bycatch.  It is not clear to me how this affects that spatial 
footprint of the fishery, or how it would affect the impact of fishing upon the habitat.   
 

5. Habitat Areas of Particular Concern (HAPC) 
Are there specific ecologically significant, rare, or sensitive sites, relevant to your species, that 
are particularly vulnerable to human perturbation, which the Council might want to consider 
identifying as HAPC?  Y or N. If yes, list. 
 
No 
 

6. Conservation recommendations 
Do you have any EFH conservation recommendations that the Council may want to consider? 
Explain. 
 

No.  

 

EFH 5-year report - Appendix 1

137



[Pulled from BSAI Groundfish FMP, sections 4.2.2, 4.2.2.1, 4.2.2.2]BSAI Shortraker rockfish 
 

1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  
 

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Shortraker rockfish x x x x 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Shortraker Rockfish  

Eggs: Eggs develop internally, so this category is not applicable. 
Larvae: No EFH Description Determined. Insufficient information is available. 
Early Juveniles: No EFH Description Determined. Insufficient information is available. 
Late Juveniles: No EFH Description Determined. Insufficient information is available. 

Adults: EFH for adult shortraker rockfish is the general distribution area for this life stage, 
located in the lower portion of the water column along the outer shelf (100 to 200 m) 
and upper slope (200 to 500 m) regions throughout the BSAI wherever there are 
substrates consisting of mud, sand, sandy mud, muddy sand, rock, cobble, and gravel, 
as depicted in Figure E-24.  
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI Shortraker rockfish 

Table Error! No text of specified style in document..1 Summary of habitat associations for BSAI groundfish. 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI Shortraker rockfish 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI Shortraker rockfish 

Table Error! No text of specified style in document..3 Summary of predator and prey associations for BSAI groundfish 
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[Pulled from Appendix D BSAI Groundfish, D.14]  BSAI Shortraker rockfish 

1.2 Shortraker Rockfish (Sebastes borealis)  

1.2.1 Life History and General Distribution  

Shortraker rockfish are found along the northwest slope of the eastern Bering Sea, throughout the 
Aleutian Islands and south to Point Conception, California.  Information for the larval and juvenile stages 
of shortraker rougheye is very limited.  Shortraker rougheye are viviparous, as females release larvae 
rather than eggs.  Parturition (the release of larvae) can occur from February through August (McDermott 
1994).  Identification of larvae can be made with genetic techniques (Gray et al. 2006), although this 
technique has not been used to produce a broad scale distribution of the larval stage.  Species 
identification based on morphological characteristics is difficult because of overlapping characteristics 
among species, as few rockfishes species in the north Pacific have published descriptions of the complete 
larval developmental series.  However, Kendall (2003) was able to identify archived Sebastes 
ichthyplankton from the Gulf of Alaska to 4 distinct morphs.  One of the morphs consists solely on 
shortraker rockfish, although the occurrence of this morph was relatively rare (18 of 3642 larvae 
examined).  Post-larval and juvenile shortraker rockfish do occur in the Aleutian Islands trawl survey, but 
these data have not been spatially analyzed with respect to their habitat characteristics.  As adults, 
shortraker rockfish occur primarily at depths from 300 m to 500 m.  
Though relatively little is known about their biology and life history, shortraker rockfish appear to be K-
selected with late maturation, slow growth, extreme longevity, and low natural mortality.  Age at 50% 
maturity has been estimated at 21.4 years for female shortraker rockfish in the Gulf of Alaska 
(Hutchinson 2004); maturity information is not available for the BSAI area. Hutchinson (2004) estimated 
a maximum age of 116 years.  Shortraker rockfish are among the largest Sebastes species in Alaskan 
waters, samples as large as 109 cm have been obtained in Aleutian Islands trawl surveys.   

1.2.2 Fishery  

A directed fishery does not exist for shortraker rockfish in the BSAI area. Harvest data from 2006-2008 
indicates that  69% of the harvest of BSAI shortraker rockfish is taken in the Aleutian Islands, with 
subarea 542 contributing 60% of the AI catch.  Prior to 2008, bycatch in the July POP fishery composed 
the largest component of shortraker catch in the Aleutian Islands.  With the creation of fishing 
cooperatives in 2008, the catch of shortraker rockfish has become more dispersed in time, with substantial 
catches in the spring sablefish longline fishery and the fall Atka mackerel trawl fishery.  In the EBS, 
shortraker rockfish are captured in a variety of fisheries, including Pacific cod and halibut longline 
fisheries and the pollock trawl fishery.  From 2006-2008, catch in the EBS was relatively evenly split 
between longline and trawl gear types.  In the AI, longline gear contributed 63% of the bycatch in 2006-
2007, but was reduced to 29% in 2008.             

 

1.2.3 Relevant Trophic Information 

The limited information available suggests that the diet of shortraker rockfish consists largely squid, 
shrimp, and myctophids.  From data collected in the 1994 and 1997 AI trawl surveys, Yang (2003) also 
found that the diet of large shortraker had proportionally more fish (e.g. myctophids) than small 
shortrakers, whereas smaller shortrakers consumed proportionally more shrimp  It is uncertain what are 
the main predators of shortraker rockfish.  . 
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[Pulled from Appendix D BSAI Groundfish, D.14]  BSAI Shortraker rockfish 

1.2.4 Habitat and Biological Associations  

Egg/Spawning: The timing of reproductive events is apparently protracted. Parturition (the release 
of larvae) may occur from February through August (McDermott 1994), although Westrheim 
(1975) found that April was the peak month for parturition.   
Larvae:  Limited information is available regarding regarding the habitats and biological 
associations of shortraker rockfish larvae, in part because of the difficulty of using morphological 
characteristics to identify shortraker rockfish larvae 

Juveniles:  Very little information is available regarding the habitats and biological associations 
of juvenile shortraker rockfish. 
Adults: Adults are demersal and generally occur at depths between 300m and 500m.  Kreiger 
(1992) used a submersible to find that shortraker rockfish occurred over a wide range of habitats, 
with the highest density of fish on sand or sand or mud substrates.  Additional submersible work 
in southeast Alaska indicates that rougheye/shortraker rockfish were associated with habitats 
containing frequent boulders, steep slopes (more than 20E) and sand-mud substrates (Kreiger and 
Ito 1999).  Krieger and Wing (2002) found that large rockfish had a strong association with 
Primnoa spp. coral growing on boulders, and it is likely than many of these large rockfish were 
shortraker rougheye.      
 
 

Habitat and Biological Associations: Shortraker Rockfish 

Stage - 
EFH 
Level 

Duration 
or Age Diet/Prey  Season/ Time Location 

Water 
Column

Bottom 
Type 

Oceano-
graphic 
Features Other 

Eggs  NA NA NA NA NA NA NA  
Larvae  U U Parturition: Feb-Aug U Probably 

P 
NA U  

Early 
Juveniles   

U U 

 
U U, MCS, 

OCS? 
Probably 
N 

U U  

Late 
Juveniles  

Up to ~ 
20 years 

U U U, MCS, 
OCS? 

Probably 
D 

U U  

Adults  > 20 
years 

Shrimp 
Squid 
Myctophids 

Year-round? OCS, USP D M, S, R, 
SM, CB, 
MS, G 

U  

 

1.2.5 Additional sources of information 

NMFS, Alaska Fisheries Science Center. 

1.2.6 Literature 
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Archibald, C. P., W. Shaw, and B. M. Leaman. 1981. Growth and mortality estimates of rockfishes 
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Chilton, D. E., and R. J. Beamish. 1982. Age determination methods for fishes studied by the Groundfish 
Program at the Pacific Biological Station. Can. Spec. Publ. Fish. Aquat. Sci. 60, 102 p. 
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[Pulled from Appendix D BSAI Groundfish, D.14]  BSAI Shortraker rockfish 
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[Pulled from Appendix E, BSAI Groundfish FMP, EFH maps]  BSAI Shortraker rockfish 
 

Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figure E-24 Shortraker and rougheye rockfish (adults) 

Figure Error! No text of specified style in document.-1 EFH Distribution - BSAI Rockfish 
(Larvae) 

 
 
 

Figure Error! No text of specified style in document.-2 EFH Distribution - BSAI 
Shortraker/Rougheye Rockfish (Adults) 
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[Pulled from Appendix F.1.5, BSAI Groundfish FMP, effects on EFH] BSAI Shortraker rockfish 
 

1.2.7 Evaluation of Effects on EFH of Groundfish Species 

1.2.7.1 Shortraker Rockfish (BSAI) 

Shortraker (Sebastes borealis) rockfish are distributed from southern California, north to GOA and the 
EBS, and west to the Aleutian and Kuril Islands and the Okhotsk Sea (Love et al. 2002). In Alaskan 
waters, concentrations of abundance occur in the GOA and the AI, with smaller concentrations along the 
EBS slope. The mean depth at which shortraker rockfish appear in recent AI summer trawl surveys is 
approximately 400 m.  

Issue Evaluation 

Spawning/breeding  MT (Minimal, temporary, or no effect) 

Growth to maturity U    (Unknown effect) 

Feeding MT (Minimal, temporary, or no effect) 

 
Summary of Effects—The effects of fishing on the habitat of BSAI shortraker rockfish are rated as either 
unknown or minimal and temporary. There is little information to suggest that these habitat reductions 
would affect spawning/breeding or feeding in a manner that is more than minimal or temporary, although 
much is unknown about these processes for BSAI shortraker rockfish.  
Regarding growth to maturity, the available literature indicates that juvenile red rockfish use living 
(corals) and non-living (rocky areas) habitat features, with one specific use being the ability to find refuge 
from predators. Although several of these studies did not specifically observe shortraker rockfish, it is 
reasonable to assume that their juvenile habitat use would follow a similar pattern. Trawling would be 
expected to have negative impacts for these life stages, although the extent to which the productivity of 
BSAI shortraker rockfish related to these habitat features is not well known. The expected percent 
reduction in living and non-living habitat features does not exceed 7 percent in the AI deep and AI 
shallow habitats, suggesting that fishing impacts on these features are not likely to substantially affect 
BSAI shortraker rockfish. However, larger percent reductions for hard corals are estimated, and studies 
on habitat associations have indicated that large rockfish are associated with hard corals such as Primnoa, 
possibly due to the concentration of prey items in these habitats or for providing refuge for juveniles 
(Kreiger and Wing 2002).  If hard coral provides an important habitat for shortraker rockfish, the damage 
to these corals may have a negative impact upon shortraker rockfish.  The extent to which habitat impacts 
occur at smaller scales and the importance of these impacts to the overall BSAI population are unknown.  
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Worksheet  BSAI Blackspotted/Rougheye 

Worksheet – species-specific determinations on whether EFH needs to be changed  
 

1. EFH Description Update 
Does new information warrant change to the EFH text description (Y or N) or the EFH 
distribution maps by life stage?  Y or N  If yes, explain. 
 
New maps will need to be generated that pertain to blackspotted/rougheye rockfish.   
 
In Table D1, I checked the depths > 51 m for the distribution of early juveniles.  It is expected 
that this life stage is pelagic and near the surface, and could occur over a range of depths.  
However, little information is known about this stage.       
 
In Table D2, I I put the spawning season to be from December to April to correspond to what 
McDermott (1994) found for parturition.     
 
In Sections 1.2.1 - 1.2.4, I made a number of changes. 
    
Does the new description, and any associated information, change the level of information 
known for the species life stage (e.g., not-identified to Level 1; Level 1 to 2*)? 
 
I changed the information level for larvae to “insufficient”.     
 

2. New Information 

Is there any new information (published or other) that you have used in the review that is not 
listed in the revisions to the FMP text? If so, please reference it here. 

If appropriate, please briefly list any relevant studies that are currently underway that may be 
useful for EFH reviews in the future.  

Although several EFH studies (funded within AFSC) are ongoing or near completion, I am not 
aware of studies that are focused upon blackspotted/rougheye rockfish.  

3. Research and Information Needs 
Is research needed or do data gaps exist?  Briefly explain and list in order of priority. 
 
Little information currently exists on the habitat use of various life stages of either blackspotted 
or rougheye rockfish in the BSAI.  A study examining fine-scale habitat partitioning would help 
address the question of how speciation could occur and be maintained with organisms that 
appear to occupy similar large-scale habitats.  Also, efforts should be made to estimate 
population abundance in “trawlable” and “untrawlable” habitats, and their relative trends over 
time.  A concern with our trawl surveys is that we implicitly assume the trawlable habitats (where 
we have data) are equivalent to the untrawlable habitats.        
 
 

                                                      
* EFH Information Levels:  Level 1 - Distribution (general) data available; Level 2 - Habitat-related density data 
available; Level 3 - Growth, reproduction, or survival rates within habitats are available; Level 4 – Production rates by 
habitat are available.   See FMP for EFH Level specifics by life stage. 
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Worksheet  BSAI Blackspotted/Rougheye 

4. Fishing Activities 
Does new information, and any changes in the distribution of fishing intensity, suggest that the 
fishing effects analysis summarized in the FMP should be updated?  Explain.  See item #4 in 
section B of instructions. 
 
The POP fishery in the AI is spread out more throughout the year, and this affects the manner in 
which blackspotted/rougheye are harvested as bycatch.  It is not clear to me how this affects 
that spatial footprint of the fishery, or how it would affect the impact of fishing upon the habitat.   
 

5. Habitat Areas of Particular Concern (HAPC) 
Are there specific ecologically significant, rare, or sensitive sites, relevant to your species, that 
are particularly vulnerable to human perturbation, which the Council might want to consider 
identifying as HAPC?  Y or N. If yes, list. 
 
No 
 

6. Conservation recommendations 
Do you have any EFH conservation recommendations that the Council may want to consider? 
Explain. 
 

No.  
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[Pulled from BSAI Groundfish FMP, sections 4.2.2, 4.2.2.1, 4.2.2.2]BSAI Blackspotted/Rougheye rockfish
 

1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  
 

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Blackspotted/rougheye rockfish x x x x 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Blackspotted and Rougheye Rockfish  

Eggs: Eggs develop internally, so this category is not applicable. 
Larvae: No EFH Description Determined. Insufficient information is available. 
Early Juveniles: No EFH Description Determined. Insufficient information is available. 
Late Juveniles: No EFH Description Determined. Insufficient information is available. 

Adults: EFH for adult blackpotted/rougheye rockfish is the general distribution area for this life 
stage, located in the lower portion of the water column along the outer shelf (100 to 200 
m) and upper slope (200 to 500 m) regions throughout the BSAI wherever there are 
substrates consisting of mud, sand, sandy mud, muddy sand, rock, cobble, and gravel, 
as depicted in Figure E-24.  
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3] BSAI Blackspotted/Rougheye rockfish 

Table Error! No text of specified style in document..1 Summary of habitat associations for BSAI groundfish. 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3] BSAI Blackspotted/Rougheye rockfish 

BSA Groundfish   Structure Community Associations Oceanographic 
Properties 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3] BSAI Blackspotted/Rougheye rockfish 

Table Error! No text of specified style in document..3 Summary of predator and prey associations for BSAI groundfish 
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1.2 Blackspotted/Rougheye Rockfish  

1.2.1 Life History and General Distribution  

Fish in Alaska previously referred to as rougheye rockfish have recently been recognized as consisting of 
two species, the rougheye rockfish (Sebastes aleutianus) and blackspotted rockfish (Sebastes 
melanostictus) (Orr and Hawkins 2008).  Most of the information on blackspotted/rougheye rockfish was 
obtained prior to recognition of blackspotted rockfish as a separate species, and thus refers to the two 
species complex.  Love et al. (2002) reports that rougheye rockfish are found along the northwest slope of 
the eastern Bering Sea, throughout the Aleutian Islands and south to Point Conception, California, 
although this distribution likely reflects the combined blackspotted/rougheye group.  Recent trawl surveys 
indicate that rougheye rockfish are uncommon in the Aleutian Islands, where the two species complex is 
predominately composed of blackspotted rockfish.  However, methods for distinguishing the two species 
from each other are still being refined.       
Information for the larval and juvenile stages of blackspotted/rougheye rockfish are very limited.  
Blackspotted/rougheye rockfish are viviparous, as females release larvae rather than eggs.  Parturition 
(the release of larvae) can occur from December through April (McDermott 1994).  Identification of 
larvae can be made with genetic techniques (Gray et al. 2006), although this technique has not been used 
to produce a broad scale distribution of the larval stage.  Species identification based on morphological 
characteristics is difficult because of overlapping characteristics among species, as few rockfishes species 
in the north Pacific have published descriptions of the complete larval developmental series.    Length 
frequency distributions from AI summer trawl survey indicate that small blackspotted/rougheye rockfish 
(< 35 cm) are found throughout a range of depths but primarily in shallower water (200 —300 m) than 
larger fish.  As adults,blackspotted/rougheye rockfish occur primarily at depths from 300 m to 500 m.  
Though relatively little is known about their biology and life history, blackspotted/rougheye rockfish 
appear to be K-selected with late maturation, slow growth, extreme longevity, and low natural mortality.  
Age at 50% maturity has been estimated at 20.3 years for female blackspotted/rougheye rockfish in the 
Gulf of Alaska (McDermott 1994); maturity information is not available for the BSAI area.  A maximum 
age of 121 has been reported from sampling in the AI trawl survey.   

1.2.2 Fishery  

A directed fishery does not exist for blackspotted/rougheye rockfish in the BSAI area. Harvest data from 
2006-2008 indicates that 93% of the harvest of BSAI blackspotted/rougheye rockfish is taken in the 
Aleutian Islands, with the contributions of the three AI subareas to the total AI catch ranging from  29% 
(area 542) to 40% (area 543)..  Prior to 2008, bycatch in the July POP fishery comprised the largest 
component of blackspotted/rougheye catch in the Aleutian Islands.  With the creation of fishing 
cooperatives in 2008, the catch of blackspotted/rougheye rockfish has become more dispersed in time, 
with catches in the spring, and in the fall Atka mackerel trawl and Pacific cod longline fisheries.  In the 
EBS, shortraker rockfish are captured in a variety of fisheries, including Pacific cod longline and pollock 
trawl fisheries.  From 2006-2008, longline fisheries captured about one-half the blackspotted.rougheye 
catch in the EBS.  In the AI, the proportion of catch in the trawl and longline fisheries in 2006-2007 were 
82% and 18%, respectively.  In 2008, the relative proportion of the AI catch in the longline fisheries 
increased to 24%.    

1.2.3 Relevant Trophic Information 

Pandalid and hippolytid shrimp are the largest components of the blackspotted/rougheye rockfish diet 
(Yang 1993, 1996, Yang and Nelson 2000).  In a study of diet data collected from specimens from the AI 
trawl survey, Yang (2003) found that the diet of large blackspotted/rougheye rockfish had proportionally 
more fish (e.g. myctophids) than small blackspotted/rougheye, whereas smaller blackspotted/rougheye 
consumed proportionally more shrimp.  It is uncertain what are the main predators of 
blackspotted/rougheye rockfish. 
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1.2.4 Habitat and Biological Associations  

Egg/Spawning: The timing of reproductive events is apparently protracted. Parturition (the release 
of larvae) may occur from December to April (McDermott 1994).   
Larvae:  Limited information is available regarding the habitats and biological associations of 
blackspotted/rougheye rockfish larvae, in part because of the difficulty of using morphological 
characteristics to identify blackspotted/rougheye rockfish larvae. 
Juveniles:  Very little information is available regarding the habitats and biological associations 
of juvenile blackspotted/rougheye rockfish. 
Adults: Adults are demersal and generally occur at depths between 300m and 500m.  Submersible 
work in southeast Alaska indicates that blackspotted/rougheye rockfish were associated with 
habitats containing frequent boulders, steep slopes (more than 20E) and sand-mud substrates 
(Kreiger and Ito 1999).  Krieger and Wing (2002) found that large rockfish had a strong 
association with Primnoa spp. coral growing on boulders, and it is likely than many of these large 
rockfish were blackspotted/rougheye rockfish.      

 
 

Habitat and Biological Associations: Blackspotted/Rougheye Rockfish 

Stage - 
EFH 
Level 

Duration 
or Age Diet/Prey  Season/ Time Location 

Water 
Column

Bottom 
Type 

Oceano-
graphic 
Features Other 

Eggs  NA NA NA NA NA NA NA  
Larvae  U U Parturition: Dec-Apr U Probably 

P 
NA U  

Early 
Juveniles   

U U 

 
U U, MCS, 

OCS? 
Probably 
N 

U U  

Late 
Juveniles  

Up to ~ 
20 years 

U U U, MCS, 
OCS? 

Probably 
D 

U U  

Adults  > 20 
years 

Shrimp 
Squid 
Myctophids 

Year-round? OCS, USP D M, S, R, 
SM, CB, 
MS, G 

U  

 

1.2.5 Additional sources of information 
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Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figure E-24 Shortraker and rougheye rockfish (adults) 

Figure Error! No text of specified style in document.-1 EFH Distribution - BSAI Rockfish 
(Larvae) 

 
 

Figure Error! No text of specified style in document.-2 EFH Distribution - BSAI 
Shortraker/Rougheye Rockfish (Adults) 
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1.2.7 Evaluation of Effects on EFH of Groundfish Species 

1.2.7.1 Blackspotted/Rougheye Rockfish (BSAI) 

Blackspotted/Rougheye rockfish are distributed from southern California, north to GOA and the EBS, and 
west to the Aleutian and Kuril Islands and the Okhotsk Sea (Love et al. 2002). In Alaskan waters, 
concentrations of abundance occur in the GOA and the AI, with smaller concentrations along the EBS 
slope. The mean depth at which blackspotted/rougheye rockfish appear in recent AI summer trawl 
surveys is approximately 375 m, respectively.  

Issue Evaluation 

Spawning/breeding  MT (Minimal, temporary, or no effect) 

Growth to maturity U    (Unknown effect) 

Feeding MT (Minimal, temporary, or no effect) 

 
Summary of Effects—The effects of fishing on the habitat of BSAI blackspotted/rougheye rockfish are 
rated as either unknown or minimal and temporary. There is little information to suggest that these habitat 
reductions would affect spawning/breeding or feeding in a manner that is more than minimal or 
temporary, although much is unknown about these processes for BSAI blackspotted/rougheye rockfish.  
Regarding growth to maturity, the available literature indicates that juvenile red rockfish use living 
(corals) and non-living (rocky areas) habitat features, with one specific use being the ability to find refuge 
from predators. Although several of these studies did not specifically observe blackspotted or rougheye 
rockfish, it is reasonable to assume that their juvenile habitat use would follow a similar pattern. Trawling 
would be expected to have negative impacts for these life stages, although the extent to which the 
productivity of BSAI blackspotted/rougheye rockfish is related to these habitat features is not well 
known.   The expected percent reduction in living and non-living habitat features does not exceed 7 
percent in the AI deep and AI shallow habitats, suggesting that fishing impacts on these features are not 
likely to substantially affect BSAI blackspotted/rougheye rockfish. However, larger percent reductions for 
hard corals are estimated, and studies on habitat associations have indicated that large rockfish are 
associated with hard corals such as Primnoa, possibly due to the concentration of prey items in these 
habitats or for providing refuge for juveniles (Kreiger and Wing 2002).  If hard coral provides an 
important habitat for blackspotted/rougheye rockfish, the damage to these corals may have a negative 
impact upon blackspotted/rougheye rockfish. The extent to which habitat impacts occur at smaller scales 
and the importance of these impacts to the overall BSAI population are unknown.  
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the proportion among the three subareas ranging from 26% to 34%. Rougheye and shortraker 
rockfish are most commonly caught in July, with 58% of the harvest from 2000-2002, and the 
bulk of this harvest is obtained as bycatch in the POP trawl fishery. Rougheye and shortraker are 
also caught in the sablefish longline fishery, particularly in the eastern and central Aleutian 
Islands, and in the Pacific cod longline fishery, particularly in the central and western Aleutians. 
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and rougheye rockfishes prey primarily on shrimps, squids, and myctophids. It is uncertain what 
are the main predators on both species. 
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Worksheet  BSAI dusky rockfish 

Worksheet – species-specific determinations on whether EFH needs to be  
 

1. EFH Description Update 
Does new information warrant change to the EFH text description (Y or N) or the EFH 
distribution maps by life stage?  Y or N  If yes, explain. 
No 
 
Does the new description, and any associated information, change the level of 
information known for the species life stage (e.g., not-identified to Level 1; Level 1 to 
21)? 
 

2. New Information 
Is there any new information (published or other) that you have used in the review that is 
not listed in the revisions to the FMP text? If so, please reference it here. 

No 
If appropriate, please briefly list any relevant studies that are currently underway that 
may be useful for EFH reviews in the future.  

3. Research and Information Needs 
Is research needed or do data gaps exist?  Briefly explain and list in order of priority. 
 
It is assumed that the bycatch of dusky in targeted fisheries in the Bering Sea is 
minimal and does not adversely impact the population or their habitat.  
 
4. Fishing Activities 
Does new information, and any changes in the distribution of fishing intensity, suggest 
that the fishing effects analysis summarized in the FMP should be updated?  Explain.   
No 
 

5. Habitat Areas of Particular Concern (HAPC) 
Are there specific ecologically significant, rare, or sensitive sites, relevant to your 
species, that are particularly vulnerable to human perturbation, which the Council might 
want to consider identifying as HAPC?  Y or N. If yes, list. 
No 
6. Conservation recommendations 
Do you have any EFH conservation recommendations that the Council may want to 
consider? 
Explain. 
No 

                                                       
1 EFH Information Levels:  Level 1 - Distribution (general) data available; Level 2 - Habitat-related density 
data available; Level 3 - Growth, reproduction, or survival rates within habitats are available; Level 4 – 
Production rates by habitat are available.   See FMP for EFH Level specifics by life stage. 
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1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  
 

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Dusky rockfish x 1 x x 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Dusky Rockfish 

Eggs: No EFH Description Determined. Insufficient information is available. 
Larvae:  EFH for larval dusky rockfish is the general distribution area for this life stage, located 

in the pelagic waters along the entire shelf (0 to 200 m) and slope (200 to 3,000 m) 
throughout the BSAI, as depicted in Figure E-22, General Distribution of Rockfish 
Larvae. 

Early Juveniles: No EFH Description Determined. Insufficient information is available. 
Late Juveniles: No EFH Description Determined. Insufficient information is available. 
Adults: EFH for adult dusky rockfish is the general distribution area for this life stage, located 

in the middle and lower portions of the water column along the outer shelf (100 to 200 
m) and upper slope (200 to 500 m) throughout the BSAI wherever there are substrates 
of cobble, rock, and gravel, as depicted in Figure E-28. 
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Table Error! No text of specified style in document..1 Summary of habitat associations for BSAI groundfish. 
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BSA Groundfish   Structure Community Associations Oceanographic 
Properties 
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Table Error! No text of specified style in document..3 Summary of predator and prey associations for BSAI groundfish 
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1.2 Dusky Rockfish (Sebastes variabilis) 

1.2.1 Life History and General Distribution  

In 2004, Orr and Blackburn, described two distinct species that were being labeled as a single species 
(Sebastes ciliatus) with two color varieties dark and light dusky rockfish. What was labeled as the light 
dusky rockfish is now a distinct species Sebastes variabilis and is commonly referred to as dusky 
rockfish. Dusky rockfish range from central Oregon through the North Pacific Ocean and Bering Sea in 
Alaska and Russia to Japan.  The center of abundance for dusky rockfish appears to be the GOA (Reuter 
1999).  The species is much less abundant in the Aleutian Islands and Bering Sea (Reuter and Spencer 
2002). Adult dusky rockfish have a very patchy distribution, and are usually found in large aggregations 
at specific localities of the outer continental shelf. These localities are often relatively shallow offshore 
banks. Because the fish are taken with bottom trawls, they are presumed to be mostly demersal. Whether 
they also have a pelagic distribution is unknown, but there is no evidence of a pelagic tendency based on 
the information available at present. Most of what is known about dusky rockfish is based on data 
collected during the summer months from the commercial fishery or in research surveys. Consequently, 
there is little information on seasonal movements or changes in distribution for this species. 

Life history information on dusky rockfish is extremely sparse. The fish are assumed to be viviparous, as 
are other Sebastes, with internal fertilization and incubation of eggs. Observations during research 
surveys in the Gulf of Alaska suggest that parturition (larval release) occurs in the spring, and is probably 
completed by summer. Another, older source, however, lists parturition as occurring “after May.”  Pre-
extrusion larvae have been described, but field-collected larvae cannot be identified to species at present. 
Length of the larval stage, and whether a pelagic juvenile stage occurs, are unknown. There is no 
information on habitat and abundance of young juveniles (<25 cm fork length), as catches of these have 
been virtually nil in research surveys. Even the occurrence of older juveniles has been very uncommon in 
surveys, except for one year. In this latter instance, older juveniles were found on the continental shelf, 
generally at locations inshore of the adult habitat.  
Dusky rockfish is a slow growing species, with a low rate of natural mortality estimated at 0.09. 
However, it appears to be faster growing than many other rockfish species. Maximum age is 49-59 years. 
No information on age of maturity or fecundity is available. 

The approximate upper size limit for juvenile fish is 47cm for females; unknown for males, but presumed 
to be slightly smaller than for females based on what is commonly the case in other species of Sebastes. 

1.2.2 Fishery  

Dusky rockfish are caught almost exclusively with bottom trawls. Age at 50% recruitment is unknown. 
There is no directed fishery in the Aleutians and Bering Sea, and catches there have been generally 
sparse.  

1.2.3 Relevant Trophic Information  

Although no comprehensive food study of dusky rockfish has been done, one smaller study in the Gulf of 
Alaska showed euphausiids to be the predominate food item of adults. Larvaceans, cephalopods, pandalid 
shrimp, and  hermit crabs were also consumed. 

Predators of dusky rockfish have not been documented, but likely include species that are known to 
consume rockfish in Alaska, such as Pacific halibut, sablefish, Pacific cod, and arrowtooth founder. 

1.2.4 Habitat and Biological Associations  

Egg/Spawning: No information known, except that parturition probably occurs in the spring, and 
may extend into summer. 

Formatted: Bullets and
Numbering

Deleted: The fishery in the Gulf 
of Alaska in recent years has mostly 
occurred in the summer months, 
especially July, due to management 
regulations. Catches are concentrated 
at a number of relatively shallow, 
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and Shumagin Bank. Outside of 
these banks, catches are generally 
sparse. Catch distribution by depth 
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of the fish are apparently taken at 
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Larvae: No information known. 
Juveniles: No information known for small juveniles <25 cm fork length. Larger juveniles have 
been taken infrequently in bottom trawls at various localities of the continental shelf, usually 
inshore of the adult fishing grounds. 

Adults: Commercial fishery and research survey data suggest that adult dusky rockfish are 
primarily found over reasonably flat, trawlable bottom of offshore banks of the outer continental 
shelf at depths of 75-200 m. Type of substrate in this habitat has not been documented. During 
submersible dives on the outer shelf (40-50m) in the eastern Gulf, dusky rockfish were observed 
in association with rocky habitats and in areas with extensive sponge beds where adult dusky 
rockfishes were observed resting in large vase sponges (Pers. Comm., V. O’Connell). Generally, 
the fish appear to be demersal, and most of the population occurs in large aggregations. Dusky 
rockfish are the most highly aggregated of the rockfish species caught in Gulf of Alaska trawl 
surveys. Outside of these aggregations, the fish are sparsely distributed. Because the fish are 
taken with bottom trawls, they are presumed to be mostly demersal. Whether they also have a 
pelagic distribution is unknown, but there is no evidence of a pelagic tendency based on the 
information available at present. There is no information on seasonal migrations. Dusky rockfish 
often co-occur with northern rockfish. 
 

Habitat and Biological Associations: Dusky Rockfish 

Stage - 
EFH Level 

Duration 
or Age Diet/Prey  Season/ Time Location 

Water 
Column 

Bottom 
Type 

Oceano-
graphic 
Features Other 

Eggs U NA U NA NA NA NA NA 
Larvae  U U ?Spring-

summer 
U P (assumed) NA U U 

Early 
Juveniles  

U U All year ICS, 
MCS, 
OCS, 

U (small 
juv.< 25 cm):
?D (Larger 
juv.) 

U (juv.<25 
cm); 
?Trawlable 
substrate 
(juv.>25 cm) 

U U 

Late 
Juveniles  

U U U U U CB, R, G U Observed 
associated 
with 
primnoa 
coral 

Adults 
 

Up to 49-
50 years. 

Euphausiids U, except that 
larval release 
may be in the 
spring in the 
Gulf of Alaska 

OCS, 
USP 

SD, SP CB, R, G U Observed 
associated 
with large 
vase type 
sponges  

 

1.2.5 Additional sources of information 

Eggs, Larvae, and Juveniles: 
None at present. 

Adults: 

Rebecca Reuter, c/o NMFS, Alaska Fisheries Science Center,  Deleted: REFM Division,
(206) 526-6546.¶
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Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figure E-28 Dusky rockfish (adults) 

Figure Error! No text of specified style in document.-1 EFH Distribution - BSAI Rockfish 
(Larvae) 

 
 

Figure Error! No text of specified style in document.-2 EFH Distribution - BSAI Dusky 
Rockfish (Adults) 
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1.2.7 Evaluation of Effects on EFH of Groundfish Species 

1.2.7.1 Other Rockfish Species (BSAI) 

The other rockfish complex includes all species of Sebastes and Sebastolobus spp. other than Pacific 
ocean perch (Sebastes alutus) and those species in the other red rockfish complex (northern rockfish, 
S. polyspinis; rougheye rockfish, S. aleutianus; and shortraker rockfish, S. borealis). This complex is one 
of the rockfish management groups in the BSAI regions. Eight out of 28 species of other rockfish have 
been confirmed or tentatively identified in catches from the EBS and AI region; thus, these are the only 
species managed in this complex (Reuter and Spencer 2001, NMFS 2003). The two most abundant 
species for this complex are dusky rockfish (Sebastes variabilis) and shortspine thornyheads 
(Sebastolobus alascancus).  

Dusky Rockfish 

Issue Evaluation 

Spawning/breeding  U    (Unknown effect) 

Feeding MT (Minimal, temporary or no effect) 

Growth to maturity U    (Unknown effect)   

Summary of Effects—In general the effects of fishing on the habitat of dusky rockfish are unknown or 
minimal. The main concern lies in the amount of habitat that has been estimated to be disturbed within the 
general distribution of dusky rockfish in the BSAI. If the loss of substrates, both living and non-living, is 
great due to the effects of fishing or as the result of a natural occurrence, then there is the potential that 
dusky rockfish growth to maturity may be affected. Many species of rockfish utilize rocky outcroppings 
and/or coral as a type of refugia during some or all of their life history stages. If this refugia is found to 
play an important role in the survival of this species, then loss of the substrate that makes up this refugia 
may decrease the survival rate of dusky rockfish. 
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Worksheet  BSAI Thornyhead rockfish 

Worksheet – species-specific determinations on whether EFH needs to be 
changed  

1. EFH Description Update 
Does new information warrant change to the EFH text description (Y or N) or the EFH 
distribution maps by life stage?  Y or N  If yes, explain. 
No 
 
Does the new description, and any associated information, change the level of 
information known for the species life stage (e.g., not-identified to Level 1; Level 1 to 
21)? 
 

2. New Information 
Is there any new information (published or other) that you have used in the review that is 
not listed in the revisions to the FMP text? If so, please reference it here. 

No 
If appropriate, please briefly list any relevant studies that are currently underway that 
may be useful for EFH reviews in the future.  

3. Research and Information Needs 
Is research needed or do data gaps exist?  Briefly explain and list in order of priority. 
 
It is assumed that the bycatch of shortspine thornyheads in targeted fisheries in 
the Bering Sea is minimal and does not adversely impact the population or their 
habitat.  
 

4. Fishing Activities 
Does new information, and any changes in the distribution of fishing intensity, suggest 
that the fishing effects analysis summarized in the FMP should be updated?  Explain.  
No 
 

5. Habitat Areas of Particular Concern (HAPC) 
Are there specific ecologically significant, rare, or sensitive sites, relevant to your 
species, that are particularly vulnerable to human perturbation, which the Council might 
want to consider identifying as HAPC?  Y or N. If yes, list. 
No 
 

6. Conservation recommendations 
Do you have any EFH conservation recommendations that the Council may want to 
consider? 
Explain. 
No 
 
                                                       
1 EFH Information Levels:  Level 1 - Distribution (general) data available; Level 2 - Habitat-related density 
data available; Level 3 - Growth, reproduction, or survival rates within habitats are available; Level 4 – 
Production rates by habitat are available.   See FMP for EFH Level specifics by life stage. 
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1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  
 

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Thornyhead  rockfish x 1 x 1 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Thornyhead Rockfish 

Eggs: No EFH Description Determined. Insufficient information is available. 
Larvae:  EFH for larval thornyhead rockfish is the general distribution area for this life stage, 

located in epipelagic waters along the outer shelf (100 to 200 m) and slope (200 to 
3,000 m) throughout the BSAI, as depicted in Figure E-22, General Distribution of 
Rockfish Larvae. 

Early Juveniles: No EFH Description Determined. Insufficient information is available. 
Late Juveniles: EFH for late juvenile Thornyhead rockfish is the general distribution area for this life 

stage, located in the lower portion of the water column along the middle and outer shelf 
(50 to 200 m) and upper to lower slope (200 to 1,000 m) throughout the BSAI wherever 
there are substrates of mud, sand, rock, sandy mud, muddy sand, cobble, and gravel, as 
depicted in Figure E-26.  

Adults: EFH for adult Thornyhead rockfish is the general distribution area for this life stage, 
located in the lower portion of the water column along the middle and outer shelf (50 to 
200 m) and upper to lower slope (200 to 1,000 m) throughout the BSAI wherever there 
are substrates of mud, sand, rock, sandy mud, muddy sand, cobble, and gravel, as 
depicted in Figure E-26.  
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Table Error! No text of specified style in document..1 Summary of habitat associations for BSAI groundfish. 
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    Reproductive Traits 
BSAI Groundfish   Age at Maturity 
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Table Error! No text of specified style in document..3 Summary of predator and prey associations for BSAI groundfish 
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1.2 Thornyhead Rockfish (Sebastolobus sp.)  

1.2.1 Life History and General Distribution  

Thornyheads of the northeastern Pacific Ocean are comprised of two species, the shortspine thornyhead 
(Sebastolobus alascanus) and the longspine thornyhead (S. altivelis). The longspine thornyhead is not 
common in the Bering Sea and Aleutian Islands. The shortspine thornyhead is a demersal species which 
inhabits deep waters from 93 to 1,460 m from the Bering Sea to Baja California. This species is common 
throughout the Gulf of Alaska, eastern Bering Sea and Aleutian Islands. The population structure of 
shortspine thornyheads, however, is not well defined. Thornyheads are slow-growing and long-lived with 
maximum age in excess of 50 years and maximum size greater than 75 cm and 2 kg. Thornyheads spawn 
buoyant masses of eggs during the late winter and early spring that resemble bilobate “balloons” which 
float to the surface (Pearcy 1962). Juvenile shortspine thornyheads have a pelagic period of about 14-15 
months and settle out on the shelf (100 m) at about 22 to 27 mm (Moser 1974). Fifty percent of female 
shortspine thornyheads are sexually mature at about 21 cm and 12-13 years of age. 

The approximate upper size limit of juvenile fish is 27 mm at the pelagic stage, and 60 mm at the benthic 
stage (see Moser 1974). Female shortspine thornyheads appear to be mature at about 21-22 cm (Miller 
1985). 

1.2.2 Fishery  

There is no directed fishery for thornyheads in the Bering Sea and Aleutian Islands.  Shortspine 
thornyheads are caught in the Eastern Bering Sea Greenland Turbot and Pollock trawl fisheries as well as 
in the Aleutian Island Sablefish fishery.  Nearly 100% of all shortspine thornyheads are retained when 
caught as bycatch to a directed fishery.   

1.2.3 Relevant Trophic Information  

Shortspine thornyheads prey mainly on epibenthic shrimp and fish. Yang (1996, 2003) showed that 
shrimp were the top prey item for shortspine thornyheads in the Gulf of Alaska; whereas, cottids were the 
most important prey item in the Aleutian Islands region. Differences in abundance of the main prey 
between the two areas might be the main reason for the observed diet differences. Predator size might by 
another reason for the difference since the average shortspine thornyhead in the Aleutian Islands area was 
larger than that in the Gulf of Alaska (33.4 cm vs 29.7 cm). 

1.2.4 Habitat and Biological Associations  

Egg/Spawning:  Eggs float in masses of various sizes and shapes. Frequently the masses are 
bilobed with the lobes 15 cm to 61 cm in length, consisting of hollow conical sheaths containing a 
single layer of eggs in a gelatinous matrix. The masses are transparent and not readily observed in 
the daylight. Eggs are 1.2 to 1.4 mm in diameter with a 0.2 mm oil globule. They move freely in 
the matrix. Complete hatching time is unknown but is probably more than 10 days. 
Larvae:  Three day-old larvae are about 3 mm long and apparently float to the surface. It is 
believed that the larvae remain in the water column for about 14-15 months before settling to the 
bottom. 

Juveniles:  Very little information is available regarding the habitats and biological associations 
of juvenile shortspine thornyheads. 
Adults:  Adults are demersal and can be found at depths ranging from about 90 to 1,500 m. 
Groundfish species commonly associated with thornyheads include: arrowtooth flounder 
(Atheresthes stomias), Pacific ocean perch (Sebastes alutus), sablefish (Anoplopoma fimbria), rex 
sole (Glyptocephalus zachirus), Dover sole (Microstomus pacificus), shortraker rockfish 
(Sebastes borealis), rougheye rockfish (Sebastes aleutianus), and grenadiers (family 

Deleted: Gulf of Alaska

Deleted: Trawl and longline gear 
are the primary methods of harvest. 
The bulk of the fishery occurs in late 
winter or early spring through the 
summer. In the past, this species was 
seldom the target of a directed 
fishery. Today thornyheads are one 
of the most valuable of the rockfish 
species, with most of the domestic 
harvest exported to Japan. 
Thornyheads are taken with some 
frequency in the longline fishery for 
sablefish and cod and is often part of 
the bycatch of trawlers concentrating 
on pollock and Pacific ocean perch. 
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Macrouridae). Two congeneric thornyhead species, the longspine thornyhead (Sebastolobus 
altivelis) and a species common off of Japan , S. Macrochir, are infrequently encountered in the 
Gulf of Alaska. 
 

Habitat and Biological Associations: Thornyheads 

Stage - 
EFH 
Level 

Duration or 
Age Diet/Prey  

Season/ 
Time Location 

Water 
Column

Bottom 
Type 

Oceano-
graphic 
Features Other 

Eggs  U U Spawning: 
Late winter 
and early 
spring 

U P U U  

Larvae <15 Months U Early spring 
through 
summer 

U P U U  

Juveniles 

 
> 15 months 
when settling to 
bottom occurs 
(?) 

U 
Shrimp, 
Amphipods, 
Mysids, 
Euphausiids? 

U MCS, 
OCS, USP

D M, S, R, 
SM, CB, 
MS, G 

U  

Adults U Shrimp 
Fish (cottids), 
Small crabs 

Year-round? MCS, 
OCS, USP, 
LSP 

D M, S, R, 
SM, CB, 
MS, G 

U  

 

1.2.5 Additional sources of information 

NMFS Alaska Fisheries Science Center 
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Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figure E-26 Thornyhead rockfish (late juveniles/adults) 

Figure Error! No text of specified style in document.-1 EFH Distribution - BSAI Rockfish 
(Larvae) 

 
 

Figure Error! No text of specified style in document.-2 EFH Distribution - BSAI Thornyhead 
Rockfish Late Juveniles/Adults) 
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1.2.7 Evaluation of Effects on EFH of Groundfish Species 

1.2.7.1 Other Rockfish Species (BSAI) 

The other rockfish complex includes all species of Sebastes and Sebastolobus spp. other than Pacific 
ocean perch (Sebastes alutus) and those species in the other red rockfish complex (northern rockfish, 
S. polyspinis; rougheye rockfish, S. aleutianus; and shortraker rockfish, S. borealis). This complex is one 
of the rockfish management groups in the BSAI regions. Eight out of 28 species of other rockfish have 
been confirmed or tentatively identified in catches from the EBS and AI region; thus, these are the only 
species managed in this complex (Reuter and Spencer 2001, NMFS 2003). The two most abundant 
species for this complex are dusky rockfish (Sebastes variabilis) and shortspine thornyheads 
(Sebastolobus alascancus).  

BSAI Shortspine Thornyheads 

Issue Evaluation 

Spawning/breeding  MT (Minimal, temporary, or no effect) 

Feeding MT (Minimal, temporary, or no effect) 

Growth to maturity MT (Minimal, temporary, or no effect) 

 
Summary of Effects—In general, the relationship between habitat and SST survival rates has not been 
established. Given current information, however, impacts to habitat that may support various life stages of 
SST are minimal to no effect. The main concern is prey availability to SST. Because epifauna are the 
main prey items for SST, the impacts to those habitats that support their various life stages are also 
important. Unfortunately, there are no good data to determine which epifauna are the most important in 
SST diet along the large area of the BSAI.  
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Worksheet  BSAI Atka mackerel 

Worksheet – species-specific determinations on whether EFH needs to be 
changed  BSAI Atka mackerel 
 

1. EFH Description Update 
Does new information warrant change to the EFH text description Y (Y or N) or the EFH 
distribution maps by life stage? N Y or N  If yes, explain. There is updated information 
from several studies recently published. 
 
Does the new description, and any associated information, change the level of 
information known for the species life stage (e.g., not-identified to Level 1; Level 1 to 
21)? Yes, eggs from “x” to “1”.   
2. New Information 
Is there any new information (published or other) that you have used in the review that is 
not listed in the revisions to the FMP text? If so, please reference it here. N 
If appropriate, please briefly list any relevant studies that are currently underway that 
may be useful for EFH reviews in the future.  

3. Research and Information Needs 
Is research needed or do data gaps exist?  Briefly explain and list in order of priority. 

o Studies to determine whether there have been any changes in life history parameters over 
time (e.g. maturity-at-age, fecundity, weight- and length-at-age) 

o Studies to determine the impacts of environmental indicators such as temperature regime 
on Atka mackerel 

o Information on Atka mackerel habitat preferences is needed to improve our 
understanding of Essential Fish Habitat (EFH), and improve our assessment of the 
impacts to habitat due to fishing 

o Better habitat mapping of the Gulf of Alaska would provide information for survey 
stratification and the extent of trawlable and untrawlable habitat.  

o Regional and seasonal food habits data for Gulf of Alaska Atka mackerel 

4. Fishing Activities 
Does new information, and any changes in the distribution of fishing intensity, suggest 
that the fishing effects analysis summarized in the FMP should be updated? N Explain.  
See item #4 in section B of instructions.  The text and conclusions are still 
appropriate. 
 

5. Habitat Areas of Particular Concern (HAPC) 
Are there specific ecologically significant, rare, or sensitive sites, relevant to your 
species, that are particularly vulnerable to human perturbation, which the Council might 
want to consider identifying as HAPC? N Y or N. If yes, list. 

6. Conservation recommendations 
Do you have any EFH conservation recommendations that the Council may want to 
consider? N  Explain. 

                                                       
1 EFH Information Levels:  Level 1 - Distribution (general) data available; Level 2 - Habitat-related density 
data available; Level 3 - Growth, reproduction, or survival rates within habitats are available; Level 4 – 
Production rates by habitat are available.   See FMP for EFH Level specifics by life stage. 

Formatted: Bullets and Numbering

Comment [sl1]: The table in the text 
does not utilize the 4 information levels 
listed in the footnote.  It only uses an “x” 
for insufficient or “1” for sufficient 
information to describe EFH. 
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  1 of 12 

1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  
 

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Atka mackerel 1 1 x x 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Atka Mackerel  

Eggs: Several nesting sites in the Aleutian Islands have been identified and the habitat 
described.   

Larvae: EFH for larval atka mackerel is the general distribution area for this life stage, located 
in epipelagic waters along the shelf (0 to 200 m), upper slope (200 to 500 m), and 
intermediate slope (500-1000 m) throughout the BSAI, as depicted in Figure E-29. 

Early Juveniles: No EFH Description Determined. Insufficient information is available. 
Late Juveniles: No EFH Description Determined. Insufficient information is available. 
Adults: EFH for adult Atka mackerel is the general distribution area for this life stage, located 

in the entire water column, from sea surface to the sea floor, along the inner (0 to 50 
m), middle (50 to 100 m), and outer shelf (100 to 200 m) throughout the BSAI 
wherever there are substrates of gravel and rock and in vegetated areas of kelp, as 
depicted in Figure E-30. 
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Table Error! No text of specified style in document..1 Summary of habitat associations for BSAI groundfish. 

BSA Groundfish   Nearshore Shelf Slope   Stratum Reference Location 

            

In
ne

r 

M
id

dl
e 

O
ut

er
 

Upper Inter-
mediate 

Lo
w

er
 

B
as

in
 

                      

Pelagic 

Species 

Li
fe

 S
ta

ge
 

Fr
es

hw
at

er
 

E
st

ua
rin

e 

In
te

rti
da

l 

S
ub

tid
al

 

1-
50

m
 

51
-1

00
m

 

10
1-

20
0m

 

20
1-

30
0m

 

30
1-

50
0m

 

50
1-

70
0m

 

70
1-

10
00

m
 

10
01

-3
00

0m
 

>3
00

0m
 

Sh
al

lo
w

s 

Is
la

nd
 P

as
s 

B
ay

/F
jo

rd
 

Ba
nk

 

Fl
at

 

E
dg

e 

G
ul

ly
 

S
ur

af
ce

 

N
ea

r s
ur

fa
ce

 

S
em

i-d
em

er
sa

l 

D
em

er
sa

l 

1-
20

0m
 (e

pi
) 

20
1-

10
00

m
 (m

es
o)

 

>1
00

0m
 (b

at
hy

) 

Atka Mackerel M         x x x x              x             x x  x       

  J                                          x  x           

  L                                         x x           

  E         x  x x                x                 x       

 
BSA Groundfish   Physical 

Oceanography 
Substrate Structure 

                                                            

Species 

Li
fe

 S
ta

ge
 

U
pw

el
lin

g 
ar

ea
s 

G
yr

es
 

Th
er

m
o/

py
cn

oc
lin

e 

Fr
on

ts
 

E
dg

es
 (i

ce
, b

at
h)

 

O
rg

an
ic

 D
eb

ris
 

M
ud

 

S
an

d 

G
ra

ve
l 

M
ud

 &
 s

an
d 

 

M
ud

 &
 g

ra
ve

l 

S
an

d 
& 

m
ud

 

G
ra

ve
l &

 m
ud

 

G
ra

ve
l &

 s
an

d 

G
ra

ve
l &

 s
an

d 
&

 m
ud

 

G
ra

ve
l &

 m
ud

 &
 s

an
d 

C
ob

bl
e 

R
oc

k 

B
ar

s 

S
in

ks
 

Sl
um

ps
\R

oc
kf

al
ls

\D
eb

ris
 

C
ha

nn
el

s 

Le
dg

es
 

P
in

na
cl

es
 

S
ea

m
ou

nt
s 

R
ee

fs
 

V
er

tic
al

 W
al

ls
 

M
an

-m
ad

e 

Atka Mackerel M x     x x     x x               x  x               x     

  J                                                         

  L                                                         

  E                 x               x  x                     

 

EFH 5-year report - Appendix 1

181



[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI Atka mackerel 

  3 of 12 

BSA Groundfish   Structure Community Associations Oceanographic 
Properties 
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1.2 Atka mackerel (Pleurogrammus monopterygius)  

1.2.1 Life History and General Distribution  

Distributed from the Gulf of Alaska to the Kamchatka Peninsula, most abundant along the Aleutians. 
Adult Atka mackerel occur in large localized aggregations usually at depths less than 200 m and generally 
over rough, rocky and uneven bottom near areas where tidal currents are swift. Associations with corals 
and sponges have been observed for AI Atka mackerel.  Adults are semi-demersal, displaying strong diel 
behavior with vertical movements away from the bottom occurring almost exclusively during the daylight 
hours, presumably for feeding, and little to no movement at night. Spawning is demersal in moderately 
shallow waters (down to bottom depths of 144 m) and peaks in June through September, but may occur 
intermittently throughout the year. Female Atka mackerel deposit eggs in nests built and guarded by 
males on rocky substrates or on kelp in shallow water. Eggs develop and hatch in 40-45 days, releasing 
planktonic larvae which have been found up to 800 km from shore. Little is known of the distribution of 
young Atka mackerel prior to their appearance in trawl surveys and the fishery at about age 2-3 years. 
Atka mackerel exhibit intermediate life history traits. R-traits include young age at maturity 
(approximately 50% are mature at age 3), fast growth rates, high natural mortality (M=0.3) and young 
average and maximum ages (about 5 and 14 years, respectively). K-selected traits include low fecundity 
(only about 30,000 eggs/female/year, large egg diameters (1-2 mm) and male nest-guarding behavior). 

The approximate upper size limit of juvenile fish is 35cm. 

1.2.2 Fishery  

The directed fishery is conducted with bottom trawls in the Aleutian Islands, at depths between about 70 
to 300 m,  in trawlable areas on rocky, uneven bottom, along edges, and in lee of submerged hills during 
periods of high current. The fishery generally catches fish ages 3-11 years old. Currently, the fishery 
occurs on reefs west of Kiska Island, south and west of Amchitka Island, in Tanaga Pass and near the 
Delarof Islands, and south of Seguam and Umnak Islands. Historically fishery occurred east into the GOA 
as far as Kodiak Island (through the mid-1980s), but is no longer conducted there. Directed fishing for 
Atka mackerel in the Gulf of Alaska is prohibited by Steller sea lion protection measures.  The Aleutian 
Islands fishery is conducted during two seasons: an A season from 20 January to 15 April and a B season 
from 1 September to 1 November..  Fifty percent of the TAC is allocated to each season.   

1.2.3 Relevant Trophic Information  

Important food for Steller sea lions in the Aleutian Islands, particularly during summer, and for other 
marine mammals (minke whales, Dall’s porpoise and northern fur seal). Juveniles eaten by thick billed 
murres and tufted puffins. Main groundfish predators are Pacific halibut, arrowtooth flounder, and Pacific 
cod.  Adult Atka mackerel consume a variety of prey, but principally calanoid copepods and euphausiids.  
Predation on Atka mackerel eggs by cottids and other hexagrammids is prevalent during the spawning 
season as is cannibalism  by other Atka mackerel. 

1.2.4 Habitat and Biological Associations 

Egg/Spawning: Adhesive eggs are deposited in nests built and guarded by males on rocky 
substrates or on kelp in shallow water. 
Larvae/Juveniles: Planktonic larvae have been found up to 800 km from shore, usually in upper 
water column (neuston), but little is known of the distribution of Atka mackerel until they are 
about 2 years old and appear in fishery and surveys. 

Adults:  Adults occur in localized aggregations usually at depths less than 200 m and generally 
over rough, rocky and uneven bottom near areas where tidal currents are swift. Associations with 
corals and sponges have been observed for AI Atka mackerel.  Adults are semi-demersal/pelagic 
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during much of the year, but the males become demersal during spawning; females move 
between nesting and offshore feeding areas. 
 

Habitat and Biological Associations: Atka mackerel 
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Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figures E-29 to E-30 Atka mackerel (larvae, adults) 

Figure Error! No text of specified style in document.-1 EFH Distribution - BSAI Atka Mackerel 
(Larvae) 

 

Figure Error! No text of specified style in document.-2 EFH Distribution - BSAI Atka Mackerel 
(Adults) 
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1.2.7 Evaluation of Effects on EFH of Groundfish Species 

1.2.7.1 Atka Mackerel (BSAI and GOA)  

Issue Evaluation 

Spawning/Breeding MT (Minimal, temporary, or no effect) 

Growth to Maturity MT (Minimal, temporary, or no effect) 

Feeding MT (Minimal, temporary, or no effect) 

Summary of Effects—The effects of fishing on the habitat of Atka mackerel are considered to be minimal 
and temporary or negligible. Affected habitat areas may impact Atka mackerel, but environmental 
conditions may be the dominant factor affecting the Atka mackerel population, given the moderate 
exploitation levels since 1977. Environmental conditions since 1977 may favor Atka mackerel and 
override impacts of fishing on habitat features important to the species. Some information, however, 
suggests that bottom trawling may have a negative effect on the benthic habitat, especially corals and 
sponges. The LEI analysis indicates that there is a potential for large reductions in hard coral habitats, 
which intersect with Atka mackerel habitat, and Atka mackerel have been observed in association with 
sponges and corals. The extent and nature of the associations between AI Atka mackerel and living and 
non-living substrate and hard corals are largely unknown. If these are desirable habitat features for Atka 
mackerel, however, and there is a significant dependence on these features, the potential large reduction 
(more than 50 percent) in hard corals in many areas of the AI could be of concern. Overall the Atka 
mackerel stock is in relatively good condition and is currently at a high abundance level. There are no 
indications that the affected habitat areas that overlap with the distribution of Atka mackerel would impair 
the ability of the stock to produce MSY over the long term.  
There is some presumed overlap of the fishery with the distribution of Atka mackerel nesting sites, but the 
extent of the overlap with the spatial distribution of fishing impacted areas is likely to be low due a 
variety of factors. These factors include Steller Sea Lion protection measures, which likely afford 
protection to several Atka mackerel spawning grounds. Other spawning grounds that are not in closed 
areas, but that occur in untrawlable habitat, are also afforded protection. Summer resource assessment 
trawl surveys conducted biennially in the AI at the time of spawning provide a relative measure of 
abundance of the spawning biomass and have not detected a shift in the spatial distribution of biomass. 
To date, there is no evidence to suggest a link between habitat disturbance and the spawning/breeding 
success of AI Atka mackerel. There is also no evidence to suggest that habitat disturbance impairs the 
stock’s ability to produce MSY over the long term through impacts on spawning/breeding success. 
Therefore, the impact of habitat disturbance on the spawning/breeding success of Atka mackerel is 
minimal and temporary. 

There is no evidence to suggest a link between habitat disturbance and growth to maturity of AI Atka 
mackerel. There is also no evidence to suggest that habitat disturbance impairs the stock’s ability to 
produce MSY over the long term through impacts on growth to maturity. Analyses of growth data do not 
indicate any detectable adverse impacts on the growth to maturity for Atka mackerel due to habitat 
disturbance. Therefore, the impact of habitat disturbance on the growth to maturity of Atka mackerel is 
minimal and temporary. 
The adults feed mainly on pelagic euphausiids followed by calanoid copepods, which are not one of the 
affected habitat features. As euphausiids and copepods are pelagic rather than benthic in their distribution 
and are too small to be retained by any fishing gear, fishing probably has a minimal and/or temporary 
effect on the availability of prey to Atka mackerel. There is no evidence to suggest that the diet or feeding 
distributions of Atka mackerel have changed. Overall, there is no evidence that habitat disturbance has 
affected feeding success of Atka mackerel. Therefore, the impact of habitat disturbance on the feeding 
success of Atka mackerel is minimal and temporary. 
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[Pulled from Appendix F.1.5, BSAI Groundfish FMP, Effects on EFH] BSAI Atka mackerel 
 

  12 of 12 

Stock assessment data do not show a negative trend in spawning biomass and recruitment or evidence of 
chronic low abundance and recruitment. There is no evidence that the cumulative effects of fishing 
activities on habitat have impaired the stock’s ability to produce MSY since 1977. Spawning biomass is at 
a relatively high level. The stock has produced several years of above average recruitment since 1977, and 
recent recruitment has been strong.  

Deleted: peak
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Worksheet  BSAI squid  

Worksheet – species-specific determinations on whether EFH needs to be changed 
(please refer to Item B under instructions above)  
 

1. EFH Description Update 
Does new information warrant change to the EFH text description (Y or N) or the EFH 
distribution maps by life stage?  N 
 
Does the new description, and any associated information, change the level of information 
known for the species life stage (e.g., not-identified to Level 1; Level 1 to 2*)? 
 

2. New Information 

Is there any new information (published or other) that you have used in the review that is not 
listed in the revisions to the FMP text? If so, please reference it here. N 

If appropriate, please briefly list any relevant studies that are currently underway that may be 
useful for EFH reviews in the future.  

3. Research and Information Needs 
Is research needed or do data gaps exist?  Briefly explain and list in order of priority. 
 
Squid in the BSAI are very poorly understood, so any information on distribution or 
habitat would be helpful. Perhaps the most important question is how the distribution of 
squids (and the habitat needs that drive it) overlap with seabird and marine mammal 
predators. This would be really useful for looking at the potential impact of squid 
removals on other parts of the ecosystem. 
 

4. Fishing Activities 
Does new information, and any changes in the distribution of fishing intensity, suggest that the 
fishing effects analysis summarized in the FMP should be updated?  Explain.  See item #4 in 
section B of instructions. N 
 

5. Habitat Areas of Particular Concern (HAPC) 
Are there specific ecologically significant, rare, or sensitive sites, relevant to your species, that 
are particularly vulnerable to human perturbation, which the Council might want to consider 
identifying as HAPC?  Y or N. If yes, list. N 
 

6. Conservation recommendations 
Do you have any EFH conservation recommendations that the Council may want to consider? 
Explain. N 
 

                                                       
* EFH Information Levels:  Level 1 - Distribution (general) data available; Level 2 - Habitat-related density data 
available; Level 3 - Growth, reproduction, or survival rates within habitats are available; Level 4 – Production rates by 
habitat are available.   See FMP for EFH Level specifics by life stage. 
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[Pulled from BSAI Groundfish FMP, sections 4.2.2, 4.2.2.1, 4.2.2.2] BSAI squid 
 

1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  
 

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Squid x x x 1 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Squid  

Eggs: No EFH Description Determined. Insufficient information is available. 
EarlyJuveniles: No EFH Description Determined. Insufficient information is available. 
Late Juveniles: EFH for older juvenile squid is the general distribution area for this life stage, located in 

the entire water column, from the sea surface to sea floor, along the inner (0 to 50 m), 
middle (50 to 100 m), and outer (200 to 500 m) shelf and the entire slope (500 to 1,000 
m) throughout the BSAI, as depicted in Figure E-33.  

Adults: EFH for adult squid is the general distribution area for this life stage, located in the 
entire water column, from the sea surface to sea floor, along the inner (0 to 50 m), 
middle (50 to 100 m), and outer (200 to 500 m) shelf and the entire slope (500 to 
1,000 m) throughout the BSAI, as depicted in Figure E-33. 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI squid 

Table Error! No text of specified style in document..1 Summary of habitat associations for BSAI groundfish. 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI squid 

BSA 
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Table Error! No text of specified style in document..2 Summary of biological associations for BSAI groundfish. 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI squid 

Table Error! No text of specified style in document..3 Summary of predator and prey associations for BSAI groundfish 
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[Pulled from Appendix D BSAI Groundfish, D.18]  BSAI squid 

1.2 Squid (Cephalopoda, Teuthida)  

The species representatives for squid are: 
Gonaditae: Red or magistrate armhook squid (Berryteuthis magister) 

Onychoteuthidae: Boreal clubhook squid (Onychoteuthis banksii borealjaponicus)  
Giant or robust clubhook squid (Moroteuthis robusta) 

Sepiolidae: eastern Pacific bobtail squid (Rossia pacifica) 

1.2.1 Life History and General Distribution:  

Squid are members of the molluscan class Cephalopoda, along with octopus, cuttlefish and nautiloids. In 
the BSAI and GOA, gonatid and onychoteuthid squids are generally the most common, along with 
chiroteuthids. All cephalopods are stenohaline, occurring only at salinities > 30 ppt. Fertilization is 
internal, and development is direct (“larval” stages are only small versions of adults). The eggs of inshore 
neritic species are often enveloped in a gelatinous matrix attached to rocks, shells or other hard substrates, 
while the eggs of some offshore oceanic species are extruded as large, sausage-shaped drifting masses. 
Little is known of the seasonality of reproduction, but most species probably breed in spring-early 
summer, with eggs hatching during the summer. Most small squid are generally thought to live only 2-3 
years, but the giant Moroteuthis robusta clearly lives longer. 

B magister is widely distributed in the boreal north Pacific from California, throughout the 
Bering Sea, to Japan in waters of depth 30-1500 m; adults most often found at mesopelagic 
depths or near bottom on shelf, rising to the surface at night; juveniles are widely distributed 
across shelf, slope and abyssal waters in meso- and epipelagic zones, and rise to surface at night. 
Migrates seasonally, moving northward and inshore in summer, and southward and offshore in 
winter, particularly in the western north Pacific. Maximum size: females-50 cm mantle length 
(ML); males-40 cm ML. Spermatophores transferred into the mantle cavity of female, and eggs 
are laid on the bottom on the upper slope (200-800 m). Fecundity estimated at 10,000 
eggs/female. Spawning of eggs occurs in Feb-Mar in Japan, but apparently all year-round in the 
Bering Sea. Eggs hatch after 1-2 months of incubation; development is direct. Adults are 
gregarious prior to, and most die after mating. 

O. banksii borealjaponicus, an active, epipelagic species, is distributed in the north Pacific from 
the Sea of Japan, throughout the Aleutian Islands and south to California, but is absent from the 
Sea of Okhotsk and not common in the Bering Sea. Juveniles can be found over shelf waters at all 
depths and near shore. Adults apparently prefer the upper layers over slope and abyssal waters; 
diel migrators and gregarious. Development includes a larval stage; maximum size about 55 cm.  
M. robusta, a giant squid, lives near the bottom on the slope, and mesopelagically over abyssal 
waters; rare on the shelf. It is distributed in all oceans, and is found in the Bering Sea, Aleutian 
Islands and Gulf of Alaska. Mantle length can be up to 2.5 m long; with tentacles, at least 7 m, 
but most are about 2 m long.  

R. pacifica is a small (maximum length with tentacles of less than 20 cm) demersal, neritic and 
shelf, boreal species, distributed from Japan to California in the North Pacific and in the Bering 
Sea in waters of about 20-300 m depth. Other Rossia spp. deposit demersal egg masses. 

For B. magister, the approximate upper size limit of juvenile fish is 20 cm ML for males, 25 cm ML for 
females; both at approximately 1 year of age. 
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[Pulled from Appendix D BSAI Groundfish, D.18]  BSAI squid 

1.2.2 Fishery 

Not currently a target of groundfish fisheries of BSAI or GOA. A Japanese fishery catching up to 9,000 
mt of squid annually existed until the early 1980s for B. magister in the Bering Sea and O. banksii 
borealjaponicus in the Aleutian Islands. Since 1990, annual squid bycatch has been about 1,000 mt or less 
in the BSAI, and between 30-150 mt in the GOA; in the BSAI, almost all squid bycatch is in the 
midwater pollock fishery near the continental shelf break and slope, while in the GOA, trawl fisheries for 
rockfish and pollock (again mostly near the edge of the shelf and on the upper slope) catch most of the 
squid bycatch. 

1.2.3 Relevant Trophic Information  

The principal prey items of squid are small forage fish pelagic crustaceans (e.g., euphausiids and shrimp), 
and other cephalopods; cannibalism is not uncommon. After hatching, small planktonic zooplankton 
(copepods) are eaten. Squid are preyed upon by marine mammals, seabirds, and, to a lesser extent by fish, 
and occupy an important role in marine food webs worldwide. Perez (1990) estimated that squids 
comprise over 80% of the diets of sperm whales, bottlenose whales and beaked whales, and about half of 
the diet of Dall's porpoise in the eastern Bering Sea and Aleutian Islands. Seabirds (e.g., kittiwakes, 
puffins, murres) on island rookeries close to the shelf break (e.g., Buldir Island, Pribilof Islands) are also 
known to feed heavily on squid (Hatch et al. 1990; Byrd et al. 1992; Springer 1993). In the Gulf of 
Alaska, only about 5% or less of the diets of most groundfish consisted of squid (Yang 1993). However, 
squid play a larger role in the diet of salmon (Livingston and Goiney 1983). 

1.2.4 Habitat and Biological Associations for B. magister 

Egg/Spawning: Eggs are laid on the bottom on the upper slope (200-800 m); incubate for 1-2 
months. 

Young Juveniles: Distributed epipelagically (top 100 m) from the coast to open ocean. 
Old Juveniles and Adults: Distributed mesopelagically (most from 150-500 m) on the shelf 
(summer only?), but mostly in outer shelf/slope waters (to lesser extent over the open ocean). 
Migrate to slope waters to mate and spawn demersally.  
 

Habitat and Biological Associations: Berryteuthis magister (red squid) 

Stage - 
EFH Level 

Duration 
or Age Diet/Prey  

Season/ 
Time Location 

Water 
Column

Bottom 
Type 

Oceano-
graphic 
Features Other 

Eggs 1-2 months NA varies USP, LSP D M, SM, 
MS 

U  

Young 
juveniles 

4-6 months zooplankton  All shelf, slope, 
BSN 

P, N NA UP, F?  

summer All shelf, USP, 
LSP, BSN 

SP U UP, F? Older 
Juveniles 
and Adults 

1-2 years 
(may be up 
to 4 yrs) 

euphausiids, 
shrimp, small 
forage fish, and 
other cephalopods winter OS, USP, LSP, 

BSN 
SP U UP, F? 

Euhaline  
waters, 2-4°C 

 

1.2.5 Additional sources of information 

Olav A. Ormseth, NMFS, Alaska Fisheries Science Center Deleted: Sarah Gaichas
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[Pulled from Appendix D BSAI Groundfish, D.18]  BSAI squid 

1.2.6 Literature 

Arkhipkin, A.I., V.A. Bizikov, V.V. Krylov, and K.N. Nesis. 1996. Distribution, stock structure, and 
growth of the squid Berryteuthis magister (Berry, 1913) (Cephalopoda, Gonatidae) during 
summer and fall in the western Bering Sea. Fish. Bull. 94: 1-30. 

Akimushkin, I.I. 1963. Cephalopods of the seas of the U.S.S.R. Academy of Sciences of the U.S.S.R., 
Institute of Oceanology, Moscow. Translated from Russian by Israel Program for Scientific 
Translations, Jerusalem 1965. 223 p. 

Byrd, G.V., J.C. Williams, and R. Walder. 1992. Status and biology of the tufted puffin in the Aleutian 
Islands, Alaska, after a ban on salmon driftnets. U. S. Fish and Wildlife Service, Alaska Maritime 
National Wildlife Refuge, Aleutian Islands Unit, PSC 486, Box 5251, FPO AP 96506-5251, 
Adak, Alaska. 

Fritz, L.W. 1996. Other species In Stock Assessment and Fishery Evaluation Report for the Groundfish 
Resources of the Bering Sea/Aleutian Islands Regions as Projected for 1997. North Pacific 
Fishery Management Council, 605 West 4th Avenue, Suite 306, Anchorage, AK. 

Hatch, S.A., G.V. Byrd, D.B. Irons, and G.L. Hunt, Jr. 1990. Status and ecology of kittiwakes in the 
North Pacific. Proc. Pacific Seabird Group Symposium, Victoria, B.C., 21-25 February 1990. 

Livingston, P.A., and B.J. Goiney, Jr. 1983. Food habits literature of North Pacific marine fishes: a 
review and selected bibliography. U.S. Dep. Commerce, NOAA Tech. Memo. NMFS F/NWC-
54, 81 p. 

Nesis, K. N. 1987. Cephalopods of the world. TFH Publications, Neptune City, NJ, USA. 351 pp. 
Perez, M. 1990. Review of marine mammal population and prey information for Bering Sea ecosystem 

studies. U.S. Dep. Commerce, NOAA Tech. Memo. NMFS F/NWC-186, 81 p. 

Sobolevsky, Ye. I. 1996. Species composition and distribution of squids in the western Bering Sea. Pp. 
135-141 In O.A. Mathisen and K.O. Coyle (eds.), Ecology of the Bering Sea: a review of Russian 
literature. Alaska Sea Grant Rept 96-01, U. Alaska, Fairbanks, AK 99775. 

Springer, A. 1993. Report of the seabird working group. pp. 14-29 In Is it food? Addressing marine 
mammal and seabird declines: a workshop summary. Alaska Sea Grant Report 93-01, Univ. 
Alaska, Fairbanks, AK, 99775. 

Yang, M.S. 1993. Food habits of the commercially important groundfishes in the Gulf of Alaska in 1990. 
U.S. Dep. Commerce, NOAA Tech. Memo. NMFS-AFSC-22, 150 p.  

 

EFH 5-year report - Appendix 1

199



[Pulled from Appendix E, BSAI Groundfish FMP, EFH maps]  BSAI squid 
 

Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figure E-33 Squid (late juveniles/adults) 

 

Figure Error! No text of specified style in document.-1 EFH Distribution – BSAI Squid (Late 
Juveniles/Adults) 
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[Pulled from Appendix F.1.5, BSAI Groundfish FMP, Effects on EFH]  BSAI squid 
 

 

1.2.7 Evaluation of Effects on EFH of Groundfish Species 

1.2.7.1 Squid and Other Species 

While there was considerable new information to evaluate habitat effects for the major target groundfish 
species in Alaska, there were some species where information was either too sparse to evaluate, or simply 
did not exist. For other species, especially nontarget species such as skates, sculpins, sharks, squids, and 
octopi, growth information has not been collected historically, and species-specific catch per unit effort 
information may be unreliable. Information on nontarget species is improving, but it is currently 
insufficient to evaluate habitat specific impacts. For these reasons, the original evaluations for the 
following species groups presented in the DEIS still represent the best available information, despite 
extensive inquiry to improve upon it. 

1.2.7.1.1 BSAI Squids (5 or more species) 

Issue Evaluation 

Spawning/breeding  U (Unknown effect) 

Feeding U (Unknown effect) 

Growth to maturity U (Unknown effect) 

 
Summary of Effects—Essential habitat requirements for species in this category are unknown. No studies 
have been conducted in the EBS or AI to determine whether fishing activities have an effect on the habitat 
of squid. Squid are thought to occur in pelagic waters along the outer continental shelf and upper slope 
region of the EBS and AI, and concentrate over submarine canyons; thus, any adverse effects to this 
habitat may influence the health of the squid populations.  
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Worksheet  BSAI octopus 
 

Worksheet – species-specific determinations on whether EFH needs to be changed  
BSAI  (and GOA) Octopus 
 

1. EFH Description Update 

Does new information warrant change to the EFH text description or the EFH distribution maps 
by life stage?  
 
 No.  There is still insufficient information to determine the general distribution of octopus 
species in the BSAI and GOA.  A map of occurrence of octopus in observed hauls is provided in 
the stock assessment for informational purposes, but this map does not represent the general 
distribution of any species of octopus.  A new “Field Guide to Squids and Octopods of the 
Eastern North Pacific and Bering Sea” by Elaina Jorgensen was published in August 2009.  This 
volume has species-specific information and general distribution maps for individual species, 
but the scale of these maps is not sufficient for determination of EFH.  
 
Does the new description, and any associated information, change the level of information 
known for the species life stage (e.g., not-identified to Level 1; Level 1 to 2*)?   No 
 

2. New Information 

Is there any new information (published or other) that you have used in the review that is not 
listed in the revisions to the FMP text? If so, please reference it here.  

Elaina W. Jorgensen.  2009.  Field Guide to Squids and Octopods of the Eastern North Pacific 
and Bering Sea.  Alaska Sea Grant SG-ED-65.  100 pp. 

If appropriate, please briefly list any relevant studies that are currently underway that may be 
useful for EFH reviews in the future.  

E; Jorgensen doctoral research with E. dofleini growth and development. 

NPRB project 920 Conners, Conrath, & Brewer. Field studies to document reproductive seasons 
of E dofleini in Alaska and to develop octopus pot gear and tagging methods. 

Ongoing observer program special project to collect individual weights and sex of octopus; for 
2009, will also be testing vitality key for possible discard mortality, 

Proposed research:  

M.E. Conners & C. Conrath,  Developing Octopus field Gear (NOAA CR) 

D. Scheel, Discard mortality studies of pot-caught octopus (NOAA SK) 

D. Scheel, Population genetics of Enteroctopus dofleini  (NPRB) 

B. Norcross, R. Brwer, and M.E. Conners,  Octopus Tagging studies (NPRB)  

 

 

3. Research and Information Needs 

                                                      
* EFH Information Levels:  Level 1 - Distribution (general) data available; Level 2 - Habitat-related density data 
available; Level 3 - Growth, reproduction, or survival rates within habitats are available; Level 4 – Production rates by 
habitat are available.   See FMP for EFH Level specifics by life stage. 
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Is research needed or do data gaps exist?  Yes Briefly explain and list in order of priority. 
 
1) Life history: Because octopuses are semelparous, a better understanding of reproductive seasons and 
habits is needed to determine the best strategies for protecting reproductive output.  Reproductive seasons 
and spawning habitat of E dofleini need to be identified for Alaskan waters.  Life histories of other 
species need more information. 
 
2) Seasonal movement: E. dofleini in Japan and off the US west coast reportedly undergo seasonal 
movements, but the timing and extent of migrations in Alaska is unknown.  While many octopus move 
into shallower coastal waters for egg-laying, it is probable that at least some octopus reproduction occurs 
within federal waters.   
 
3) State/Federal: The distribution of octopus biomass and extent of movement between federal and state 
waters is unknown and could become important if a directed state fishery develops.  Tagging studies to 
determine seasonal and reproductive movements of octopus in Alaska would add greatly to our ability to 
appropriately manage commercial harvest.   
 
4) Biomass Estimation: Fishery-independent methods for assessing biomass of the harvested size group of 
octopus are feasible, but would be species-specific and could not be carried out as part of existing multi-
species surveys.  Pot surveys are effective both for collecting biological and distribution data and as an 
index of abundance; mark-recapture methods have been used with octopus both to document seasonal 
movements and to estimate biomass and mortality rates.  These methods would require either extensive 
industry cooperation or funding for directed field research.  Factors determining year-to year patterns in 
octopus abundance are poorly understood.  Octopus abundance is probably controlled primarily by 
survival at the larval stage; substantial year-to-year variations in abundance due to climate and 
oceanographic factors are expected.   The high variability in trawl survey estimates of octopus biomass 
make it difficult to depend on these estimates for time-series trends; trends in CPUE from observed cod 
fisheries may be more useful.   
 
5)  Natural Mortality:  Estimates of natural mortality rates for octopus would require species and region-
specific field studies.  Any stock assessment calculations would need to be based on natural mortality 
rates for adult octopus prior to spawning.  Development of octopus-specific survey gear or tagging would 
be needed to perform such studies.  
 
6) Growth:  Field and laboratory studies to determine growth rates, age at maturity, and fecundity. 
 

4. Fishing Activities 

Does new information, and any changes in the distribution of fishing intensity, suggest that the 
fishing effects analysis summarized in the FMP should be updated?  Explain.  See item #4 in 
section B of instructions. 
 
No.  There is still insufficient information to describe EFH and determine fishing effects. 
 

5. Habitat Areas of Particular Concern (HAPC) 

Are there specific ecologically significant, rare, or sensitive sites, relevant to your species, that 
are particularly vulnerable to human perturbation, which the Council might want to consider 
identifying as HAPC?  Y or N. If yes, list. 
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In BSAI, octopus appear as a significant component in the Ecopath model diet of Steller sea lions.  Most 
retention of incidentally-caught octopus occurs in cod pot fisheries, which are often located in no-trawl 
zones to avoid gear conflicts.  The SSL no-trawl zones around the north side of Akun Island, in particular, 
are a known area of intensive cod pot fishing and octopus bycatch, so have some potential for interaction 
of fisheries with SSLs.  There is no evidence to suggest this area is particularly essential or ecologically 
important to octopus, it is more heavily fished than other areas primarily for reasons of proximity to 
processors.  In the GOA, octopus show up in Ecopath models as important to the diet of some seals but 
not to SSL.   
 

6. Conservation recommendations 

Do you have any EFH conservation recommendations that the Council may want to consider? 
Explain. 
 

E. dofleini is widely spread throughout the BSAI and GOA and has pelagic larvae, and so are not likely to 
be sensitive to any localized fishing effects.  The demersal larvae of other octopus species may be more 
sensitive but may occur primarily in deeper waters.  At present there is not enough information to 
evaluate EFH for octopus. 
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1.1.1 Essential Fish Habitat Definitions 

EFH is defined in the Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens 
Act) as “those waters and substrate necessary to fish for spawning, breeding, feeding, or growth to 
maturity.” EFH for groundfish species is the general distribution of a species described by life stage. 
General distribution is a subset of a species population and is 95 percent of the population for a particular 
life stage, if life history data are available for the species. Where information is insufficient and a suitable 
proxy cannot be inferred, EFH is not described. General distribution is used to describe EFH for all stock 
conditions whether or not higher levels of information exist, because the available higher level data are 
not sufficiently comprehensive to account for changes in stock distribution (and thus habitat use) over 
time.  
EFH is described for FMP-managed species by life stage as general distribution using new guidance from 
the EFH Final Rule (50 CFR 600.815), such as the updated EFH Level of Information definitions. New 
analytical tools are used and recent scientific information is incorporated for each life history stage from 
updated scientific habitat assessment reports (see Appendix F to the NMFS 2005). EFH descriptions 
include both text (Section 1.1.1.2) and maps (Section Error! Reference source not found. and Appendix 
E), if information is available for a species’ particular life stage. These descriptions are risk averse, 
supported by scientific rationale, and accounts for changing oceanographic conditions, regime shifts, and 
the seasonality of migrating fish stocks. 

EFH descriptions are interpretations of the best scientific information. In support of this information, a 
thorough review of FMP species in the Environmental Impact Statement for Essential Fish Habitat 
Identification and Conservation (NMFS 2005) (EFH EIS) is contained in Section 3.2.1, Biology, Habitat 
Usage, and Status of Magnuson-Stevens Act Managed Species and detailed by life history stage in 
Appendix F: EFH Habitat Assessment Reports.  

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  
 

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Octopus x x x x x 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Octopus  

Eggs:  No EFH Description Determined. Insufficient information is available. 
Early Juveniles: No EFH Description Determined. Insufficient information is available. 
Late Juveniles: No EFH Description Determined. Insufficient information is available. 

Adults: No EFH Description Determined. Insufficient information is available. 
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Table Error! No text of specified style in document..1 Summary of habitat associations for BSAI groundfish. 
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Table Error! No text of specified style in document..3 Summary of predator and prey associations for BSAI groundfish 
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1.2 Octopus  

There are at least seven species of octopus currently identified from the Bering Sea, including one species 
of genus Octopus that has not been fully described (Octopus n. sp., Jorgensen).  The species most 
abundant at depths less than 200m is the giant Pacific octopus Enteroctopus dofleini (formerly Octopus 
dofleini).  Several species are found primarily in deeper waters along the shelf break and slope, including, 
Benthoctopus leioderma, Benthoctopus oregonensis, Graneledone boreopacifica, and the cirrate octopus 
Opisthoteuthis cf californiana.  Japetella diaphana is also reported from pelagic waters of the Bering Sea.  
Preliminary evidence (Jorgensen 2007, Conners et al 2004) indicates that octopus taken as incidental 
catch in groundfish fisheries are primarily Enteroctopus dofleini.  This species has been extensively 
studied in British Columbia and Japan, and is used as the primary indicator for the assemblage.  Species 
idendification of octopuses in the Bering Sea and Gulf of Alaska has changed since the previous EFH 
review and is still developing. The state of knowledge of octopuses in the BSAI, including the true 
species composition, is very limited.   
 

1.2.1 Life History and General Distribution  

Octopus are members of the molluscan class Cephalopoda, along with squid, cuttlefish and nautiloids. 
The octopuses (order Octopoda) have only eight appendages or arms and unlike other cephalopods, they 
lack shells, pens, and tentacles.  There are two groups of Octopoda, the cirrate and the incirrate.  The 
cirrate have cirri and are by far less common than the incirrate which contain the more traditional forms 
of octopus.  Octopuses are found in every ocean in the world and range in size from less than 20 cm (total 
length) to over 3 m (total length); the latter is a record held by Enteroctopus dofleini (Wülker, 1910).  

In the Bering Sea octopuses are found from subtidal waters to deep areas near the outer slope.  The 
highest diversity is along the shelf break region where three to four species of octopus can be collected in 
approximately the same area.  The highest diversity is found between 200 – 750 m.  The observed take of 
octopus from both commercial fisheries and AFSC RACE surveys indicates few octopus occupy federal 
waters of Bristol Bay and the inner front region.  Some octopuses have been observed in the middle front, 
especially in the region south of the Pribilof Islands.  The majority of observed commercial and survey 
hauls containing octopus are concentrated in the outer front region and along the shelf break, from the 
horseshoe at Unimak Pass to the northern limit of the federal regulatory area.  Octopuses have been 
observed throughout the western GOA and Aleutian Island chain.  Of the octopus species found in 
shallower waters, the distribution between state waters (within three miles of shore) and federal waters 
remains unknown.  Enteroctopus dofleini in Japan undergo seasonal depth migrations associated with 
spawning; it is unknown whether similar migrations occur in Alaskan waters. 
 
In general, octopus life spans are either 1-2 years or 3-5 years depending on species.  Life histories of six 
of the seven species in the Bering Sea are largely unknown.  Enteroctopus dofleini has been studied in 
waters of northern Japan and western Canada, but reproductive seasons and age/size at maturity in 
Alaskan waters are still undocumented.  General life histories of the other six species are inferred from 
what is known about other members of the genus.   
 
 E. dofleini is sexually mature after approximately three years.  In Japan, females weigh between 10 – 15 
kg at maturity while males are 7 – 17 kg (Kanamaru and Yamashita, 1967).  E. dofleini in the Bering Sea 
may mature at larger sizes given the more productive waters in the Bering Sea.  E. dofleini in Japan move 
to deeper waters to mate during July – October and move to shallower waters to spawn during October – 
January.  There is a two-month lag time between mating and spawning.  This time may be necessary for 
the females to consume extra food to last the seven months required for hatching of the eggs, during 
which time the female guards and cleans the eggs but does not feed.  E. dofleini is a terminal spawner, 
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females die after the eggs hatch while males die shortly after mating.  While females may have 60,000 - 
100,000 eggs in their ovaries, only an average of 50,000 eggs are laid (Kanamaru, 1964).  Hatchlings are 
approximately 3.5 mm.  Mottet (1975) estimated survival to 6 mm at 4%, while survival to 10 mm was 
estimated to be 1%; mortality at the 1 – 2 year stage was also estimated to be high (Hartwick, 1983).  
Since the highest mortality occurs during the larval stage it is likely that ocean conditions have the largest 
effect on the number of E. dofleini in the Bering Sea and large fluctuations in numbers of E. dofleini 
should be expected.  Based on larval data, E. dofleini is the only octopus in the Bering Sea with a 
planktonic larval stage.   
 
The undescribed species Octopus n. sp. is a small-sized species, maximum total length < 15 cm.  
Although little is known about this species, a start at estimating its life history could come from what we 
know of Octopus rubescens, another small species of Octopus found in the North Pacific.  O. rubescens 
lives 1 – 2 years and is also a terminal spawner, likely maturing after 1 year.  O. rubescens has a 
planktonic stage while the new species of Octopus does not. Females of the new species have 
approximately 80 – 120 eggs.  The eggs of Octopus n. sp. are likely much larger as benthic larvae are 
often bigger; they could take up to six months or more to hatch.  In the most recent groundfish survey of 
the East Bering Sea Slope this was the most abundant octopus collected, multiple specimens were 
collected in over 50% of the tows. 
 
Benthoctopus leioderma is a medium-sized species, maximum total length ~ 60 cm.  Its life span is 
unknown.  It occurs from 250 – 1400 m and is found throughout the shelf break region.  It is a common 
octopus and often occurs in the same areas where E. dofleini are found.  The eggs are brooded by the 
female but mating and spawning times are unknown.  They are thought to spawn under rock ledges and 
crevices (Voight and Grehan, 2000).  The hatchlings are benthic.   
 
Benthoctopus oregonensis is larger than B. leioderma, maximum total length ~ 1 m.  This is the second 
largest octopus in the Bering Sea and based on size could be confused with E. dofleini.  We know very 
little about this species of octopus.  It could have a life span similar to E. dofleini.  Other members of this 
genus brood their eggs and we would assume the same for this species.  The hatchlings are demersal and 
likely much larger than those of E. dofleini.  The samples of B. oregonensis all come from deeper than 
500 m.  This species is the least collected incirrate octopus in the Bering Sea and may live from the shelf 
break to the abyssal plain and therefore often out of our sampling range. 
 
Graneledone boreopacifica is a deep-water octopus with only a single row of suckers on each arm (the 
other benthic incirrate octopuses have two rows of suckers).  It is most commonly collected north of the 
Pribilof Islands but occasionally is found in the southern portion of the shelf break region.  Samples of G. 
boreopacifica all come from deeper than 650 m and therefore do not occur on the shelf.   
 
Opisthoteuthis californiana is a cirrate octopus and has fins and cirri (on the arms).  It is common in the 
Bering Sea but would not be confused with E. dofleini.  It is found from 300 – 1100 m and likely common 
over the abyssal plain.  Other details of its life history remain unknown.   
 
Japetella diaphana is a small pelagic octopus.  Little is known about members of this family.  This is not 
a common octopus in the Bering Sea and would not be confused with E. dofleini. 
 

1.2.2 Fishery  

Not currently a target of federal groundfish fisheries of BSAI or GOA.  A small directed fishery in state 
waters around Unimak Pass and in the AI existed from 1988-1995; catches from this fishery were 
reportedly less than 8 mt per year (Fritz, 1997).  Between 1995 and 2003, all reported state harvests of 
octopus in the BSAI were incidental to other fisheries, primarily Pacific cod (ADF&G 2004).  Catches in 
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Lives mainly among rocks and stones.¶
O. dofleini - Giant octopus (up to 10 m in 
total length, though mostly about 3-5 m) 
distributed in the southern boreal region 
from Japan and Korea, through the 
Aleutian Islands, Gulf Alaska, and south 
along the Pacific coast of North America 
to California. Inhabits the sublittoral to 
upper slope. Egg length 6-8 mm; laid on 
bottom. Copulation may occur in late fall-
winter, but oviposition the following 
spring; each female lays several hundred 
eggs.¶
V. infernalis - Relatively small (up to 
about 40 cm total length) bathypelagic 
species, living at depths well below the 
thermocline; may be most commonly 
found at 700-1500 m. Found throughout 
the world’s oceans. Eggs are large (3-4 
mm in diameter) and are shed singly into 
the water. Hatched juveniles resemble 
adults, but with different fin 
arrangements, which change to the adult 
form with development. Little is known 
of their food habits, longevity, or 
abundance.¶
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federal waters are incidental, chiefly in the pot fishery for Pacific cod and bottom trawl fisheries for cod 
and flatfish, but sometimes in the pelagic trawl pollock fishery. Total incidental catch has ranged between 
an estimated 200-400 mt in the BSAI and 80-300 mt in the GOA, Most of the bycatch occurs on the outer 
continental shelf (100-200 m depth), chiefly north of the Alaskan peninsula from Unimak I. to Port 
Moller and northwest to the Pribilof Islands; also around Kodiak Island and many of the Aleutian Islands.  
Increasing market prices and processing capacity have led to increased retention and sale of incidental 
octopus catch in 2004-2008; the North Pacific Fisheries Management Council is currently considering 
dividing the “other species” category into several subgroups for separate management; one of these 
subgroups would be octopus (all species). 

1.2.3 Relevant Trophic Information  

Octopus are eaten by pinnipeds (principally Steller sea lions, and spotted, bearded, and harbor seals) and a 
variety of fishes, including Pacific halibut and Pacific cod (Yang 1993). When small, octopods eat 
planktonic and small benthic crustaceans (mysids, amphipods, copepods). As adults, octopus eat benthic 
crustaceans (crabs) and molluscs (clams).  Large octopus are also able to catch and eat benthic fishes; the 
Seattle aquarium has documented a giant Pacific octopus preying on a four-foot dogfish.  

1.2.4 Habitat and Biological Associations 

Egg/Spawning: shelf, E. dofleini lays strings of eggs in cave or den in boulders or rubble, which 
are guarded by the female until hatching.  The exact habitat needs and preferences for denning are 
unknown,. 

*Larvae: pelagic for Enteroctopus dofleini, demersal for other octopus species. 
Young Juveniles: semi-demersal; widely dispersed on shelf, upper slope 
Old Juveniles and Adults: demersal, widely dispersed on shelf and upper slope, preferentially 
among rocks, cobble, but also on sand/mud.  
 

Habitat and Biological Associations: Octopus dofleini, O. gilbertianus 

Stage - 
EFH Level 

Duration or 
Age Diet/Prey  

Season/ 
Time Location 

Water 
Column

Bottom 
Type 

Oceano-
graphic 
Features Other 

Eggs U (1-2 
months?) 

NA spring-
summer? 

U, ICS, MCS P*,D R, G? U Euhaline  
waters 

Young 
juveniles 

U zooplankton summer-
fall? 

U, ICS, 
MCS, OCS, 
USP 

D, SD U U Euhaline  
waters 

Older 
Juveniles 
and Adults 

3-5 yrs for 
E.dofleini, 
1-2 yrs for other 
species? 

crustaceans, 
mollusks, 
fish 

all year ICS, MCS, 
OCS, USP 

D R, G, S, 
MS? 

U Euhaline  
waters 

 

1.2.5 Additional sources of information 

Preliminary stock assessments for BSAI and GOA 2005 – 2008 (Conners and Jorgensen).  Elaina 
Jorgensen, Alaska Fisheries Science Center.  David Scheel, Alaska Pacific University, Roland Anderson, 
Seattle Aquarium. 
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Distribution of octopus (all species) in the BSAI, based on octopus occurring in observed hauls during the 
period 1990-1996. 
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1.2.7 Evaluation of Effects on EFH of Groundfish Species 

1.2.7.1 Squid and Other Species 

For nontarget species such as skates, sculpins, sharks, squids, and octopus, growth information has not 
been collected historically, and species-specific catch per unit effort information may be unreliable. 
Information on nontarget species is improving, but it is currently insufficient to evaluate habitat specific 
impacts. For these reasons, the original evaluations for the following species groups presented in the 
DEIS still represent the best available information, despite extensive inquiry to improve upon it. 

1.2.7.1.1 BSAI octopuses (7 or more species) 

Issue Evaluation 

Spawning/breeding  U (Unknown effect) 

Feeding U (Unknown effect) 

Growth to maturity U (Unknown effect) 

 
Summary of Effects—Essential habitat requirements for species in this category are unknown. No studies 
have been conducted in the EBS or AI to determine whether fishing activities have an effect on the habitat 
of octopus. Octopus occupy all types of benthic habitats, extending from very shallow subtidal areas to 
deep slope habitats; thus, any adverse effects to this habitat may influence the health of octopus 
populations. Knowledge of octopus distributions are insufficient to allow comparison with fishing effects. 
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Worksheet  BSAI sharks 

Worksheet – species-specific determinations on whether EFH needs to be changed  
 

1. EFH Description Update 
Does new information warrant change to the EFH text description (Y or N) or the EFH 
distribution maps by life stage?  Y or N  If yes, explain. 
NO 
Does the new description, and any associated information, change the level of information 
known for the species life stage (e.g., not-identified to Level 1; Level 1 to 2*)? 
NO 

2. New Information 
Is there any new information (published or other) that you have used in the review that is not 
listed in the revisions to the FMP text? If so, please reference it here. 

Yes, depth range has been expanded, age at 50% maturity, maximum age and spawning 
season are included.  Predator and prey species have been expanded. 

If appropriate, please briefly list any relevant studies that are currently underway that may be 
useful for EFH reviews in the future.  

Habitat use of spiny dogfish from satellite tagging data. 

3. Research and Information Needs 
Is research needed or do data gaps exist?  Briefly explain and list in order of priority. 
Estimates of bycatch from unobserved fisheries, including halibut IFQ and salmon. 
Identification of nursery areas and juvenile habitat use. 
Investigation of fishing effects on the species, such as fecundity and survival. 
 

4. Fishing Activities 
Does new information, and any changes in the distribution of fishing intensity, suggest that the 
fishing effects analysis summarized in the FMP should be updated?  Explain.  See item #4 in 
section B of instructions. 
NO 

5. Habitat Areas of Particular Concern (HAPC) 
Are there specific ecologically significant, rare, or sensitive sites, relevant to your species, that 
are particularly vulnerable to human perturbation, which the Council might want to consider 
identifying as HAPC?  Y or N. If yes, list. 
NO 

6. Conservation recommendations 
Do you have any EFH conservation recommendations that the Council may want to consider?  
Explain. 
NO 
 

 

                                                 
* EFH Information Levels:  Level 1 - Distribution (general) data available; Level 2 - Habitat-related density data 
available; Level 3 - Growth, reproduction, or survival rates within habitats are available; Level 4 – Production rates by 
habitat are available.   See FMP for EFH Level specifics by life stage. 
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1.1.1 Essential Fish Habitat Definitions 

EFH is defined in the Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens 
Act) as “those waters and substrate necessary to fish for spawning, breeding, feeding, or growth to 
maturity.” EFH for groundfish species is the general distribution of a species described by life stage. 
General distribution is a subset of a species population and is 95 percent of the population for a particular 
life stage, if life history data are available for the species. Where information is insufficient and a suitable 
proxy cannot be inferred, EFH is not described. General distribution is used to describe EFH for all stock 
conditions whether or not higher levels of information exist, because the available higher level data are 
not sufficiently comprehensive to account for changes in stock distribution (and thus habitat use) over 
time.  
EFH is described for FMP-managed species by life stage as general distribution using new guidance from 
the EFH Final Rule (50 CFR 600.815), such as the updated EFH Level of Information definitions. New 
analytical tools are used and recent scientific information is incorporated for each life history stage from 
updated scientific habitat assessment reports (see Appendix F to the NMFS 2005). EFH descriptions 
include both text (Section 1.1.1.2) and maps (Section Error! Reference source not found. and Appendix 
E), if information is available for a species’ particular life stage. These descriptions are risk averse, 
supported by scientific rationale, and accounts for changing oceanographic conditions, regime shifts, and 
the seasonality of migrating fish stocks. 

EFH descriptions are interpretations of the best scientific information. In support of this information, a 
thorough review of FMP species in the Environmental Impact Statement for Essential Fish Habitat 
Identification and Conservation (NMFS 2005) (EFH EIS) is contained in Section 3.2.1, Biology, Habitat 
Usage, and Status of Magnuson-Stevens Act Managed Species and detailed by life history stage in 
Appendix F: EFH Habitat Assessment Reports.  

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  
 

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Sharks x x x x x 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Sharks  

Eggs: No EFH Description Determined. Insufficient information is available. 
Larvae: No EFH Description Determined. Insufficient information is available. 
Early Juveniles: No EFH Description Determined. Insufficient information is available. 

Late Juveniles: No EFH Description Determined. Insufficient information is available. 
Adults: No EFH Description Determined. Insufficient information is available. 
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1.2 Sharks  

The species representatives for sharks are: 
Lamnidae: Salmon shark (Lamna ditropis) 

Squalidae: Sleeper shark (Somniosus pacificus) 
Spiny dogfish (Squalus acanthias) 

1.2.1 Life History and General Distribution  

Sharks of the order Squaliformes (which includes the two families Lamnidae and Squalidae) are the 
higher sharks with five gill slits and two dorsal fins. The Lamnidae are large, aplacental viviparous (with 
small litters, 1-4; embryos nourished by yolk sac, oophagy and/or intrauterine cannibalism), widely 
migrating sharks which are highly aggressive predators (salmon and white sharks). The Lamnidae are 
partly warm-blooded; the heavy trunk muscles are warmer than water for greater power and efficiency. 
Salmon sharks are distributed epipelagically along the shelf (can be found in shallow waters) from 
California through the Gulf of Alaska (where they occur all year and are probably most abundant in our 
area), the Bering Sea and off Japan. In groundfish fishery and survey data, occur chiefly on outer 
shelf/upper slope areas in the Bering Sea, but near coast to the outer shelf in the Gulf of Alaska, 
particularly near Kodiak Island. Not commonly seen in Aleutian Islands. They are believed to eat 
primarily fish, including salmon, sculpins and gadids, and can be up to 3 m in length. 
The Pacific sleeper shark is distributed from California around the Pacific rim to Japan and in the Bering 
Sea principally on the outer shelf and upper slope (but has been observed nearshore), generally demersal 
(but also seen near surface). Other members of the Squalidae are aplacental viviparous, but fertilization 
and development of sleeper sharks are not known; adults up to 8 m in length. They are omnivorous 
predators of flatfish, cephalopods, rockfish, crabs, seals, salmon; may also prey on pinnipeds. In 
groundfish fishery and survey data, occur chiefly on outer shelf/upper slope areas in the Bering Sea, but 
near coast to the outer shelf in the Gulf of Alaska, particularly near Kodiak Island. 
Spiny dogfish are widely distributed through the Atlantic, Pacific and Indian Oceans. In the north Pacific, 
may be most abundant in the Gulf of Alaska, also occur in the Bering Sea. Pelagic species, found at 
surface and to depths of 700 m; mostly 200 m or less on shelf and neritic; often found in aggregations. 
Aplacental viviparous, with litter size proportional to size of female, range from 2-23, average 10; 
gestation may be 22-24 months. Young are 24-30 cm at birth, with growth initially rapid, then slows 
dramatically. Maximum adult size is about 1.6 m, and 10 kg; maximum age is 80+ years. 50% of females 
are mature at 97 cm and 35 years old; males, 74 cm and 21 years old. Females give birth in shallow 
coastal waters, usually in Sept-Jan. Dogfish eat a wide variety of foods, including fish (smelts, herring, 
sand lance, and other small schooling fish), crustaceans (crabs, euphausiids, shrimp), and cephalopods 
(octopus). Tagging experiments indicate local indigenous populations in some areas and widely migrating 
groups in others. May move inshore in summer and offshore in winter. 

The approximate upper size limit of juvenile fish is unknown for salmon sharks and sleeper sharks; for 
spiny dogfish, it is 94 cm for females, and 72 cm for males. 

1.2.2 Fishery  

Not a target of groundfish fisheries of BSAI or GOA, but shark bycatch has ranged from 187 to 1,603 mt 
per year in the BSAI from 1997 to 2008; 409 to 1,603 mt per year in the GOA principally by pelagic 
trawl fishery for pollock, longline fisheries for Pacific cod and sablefish, and bottom trawl fisheries for 
pollock, flatfish and cod; almost all discarded. Little is known of shark biomass in BSAI or GOA. 
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1.2.3 Relevant Trophic Information 

Sharks are top level predators in the Gulf of Alaska, the only likely predator would be larger fish preying 
on young/small spiny dogfish.  Spiny dogfish tend be opportunistic and generalist feeders (Tribuzio et al. 
in review), feeding more on invertebrates (such as shrimp and hermit crabs) when young and having a 
more varied diet when older, including fish species (forage fish, rockfish and some salmon).  Salmon 
shark feed primarily on squid and larger fish species (e.g. pollock and salmon).  Pacific sleeper shark diet 
is less well known, a study by Sigler et al. (2006) found squid to be a major component, but also found 
flesh from grey whale and harbor seal in the stomachs.  However, results were inconclusive as to whether 
the prey was scavenged or hunted. 

1.2.4 Habitat and Biological Associations 

Egg/Spawning: Salmon sharks and spiny dogfish are aplacental viviparous; reproductive strategy 
of sleeper sharks is not known. Spiny dogfish give birth in shallow coastal waters, while salmon 
sharks probably offshore and pelagic. 
Juveniles and Adults: Spiny dogfish are widely dispersed throughout the water column on shelf in 
the GOA, and along outer shelf in the EBS; apparently not as commonly found in the Aleutian 
Islands and not commonly at depths > 200 m. 
Salmon sharks found throughout the GOA, but less common in the EBS and AI; epipelagic, 
primarily over shelf/slope waters in GOA, and outer shelf in EBS. 
Sleeper sharks are widely dispersed on shelf/upper slope in the GOA, and along outer shelf/upper 
slope only in the EBS; generally demersal, and may be less commonly found in the Aleutian 
Islands.  
 

Habitat and Biological Associations: Sharks 

Stage - EFH 
Level 

Duration 
or Age Diet/Prey  

Season/ 
Time Location 
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Column
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Type 

Oceano-
graphic 
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Spiny dogfish 80+ years fish (smelts, herring, 
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1.2.5 Additional sources of information 

Sarah Gaichas, NMFS, Alaska Fisheries Science Center  

1.2.6 Literature 

Allen, M.J., and G.B. Smith. 1988. Atlas and zoogeography of common fishes in the Bering Sea and 
Northeastern Pacific. U.S. Dep. Commerce, NOAA Tech. Rept. NMFS 66, 151 p. 

Eschmyer, W.N., and E.S. Herald. 1983. A field guide to Pacific coast fishes, North America. Houghton 
Mifflin Co., Boston. 336 p.  

Fritz, L.W. 1996. Other species In Stock Assessment and Fishery Evaluation Report for the Groundfish 
Resources of the Bering Sea/Aleutian Islands Regions as Projected for 1997. North Pacific 
Fishery Management Council, 605 West 4th Avenue, Suite 306, Anchorage, AK 99501. 

Hart, J.L. 1973. Pacific fishes of Canada. Fisheries Res. Bd. Canada Bull. 180. Ottawa. 740 p.  

Tribuzio, C.A., C. Rodgveller, J. Heifetz, D. Courtney, and K.J. Goldman. 2008. Assessment of the shark 
stocks in the Bering Sea. In Stock Assessment and Fishery Evaluation Report for the groundfish 
resources of the Eastern Bering Sea and Aleutian Islands.  Compiled by the Plan Team for the 
fishery resources of the Bering Sea and Aleutian Islands.  North Pacific Fisheries Management 
Council, Anchorage, AK. 

 
 
 
 
 
 
 
 
 
 
 
[NO EFH MAPS ARE INCLUDED IN THE FMP (Appendix E) FOR SHARKS] 
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  8 of 8 

1.2.7 Evaluation of Effects on EFH of Groundfish Species 

1.2.7.1 Squid and Other Species 

While there was considerable new information to evaluate habitat effects for the major target groundfish 
species in Alaska, there were some species where information was either too sparse to evaluate, or simply 
did not exist. For other species, especially nontarget species such as skates, sculpins, sharks, squids, and 
octopi, growth information has not been collected historically, and species-specific catch per unit effort 
information may be unreliable. Information on nontarget species is improving, but it is currently 
insufficient to evaluate habitat specific impacts. For these reasons, the original evaluations for the 
following species groups presented in the DEIS still represent the best available information, despite 
extensive inquiry to improve upon it. 

1.2.7.1.1 BSAI Sharks (sleeper sharks and salmon sharks) 

Issue Evaluation 

Spawning/breeding  U (Unknown effect) 

Feeding U (Unknown effect) 

Growth to maturity U (Unknown effect) 

 
Summary of Effects—Essential habitat requirements for species in this category are unknown. No studies 
have been conducted in the EBS or AI to determine whether fishing activities have an effect on the habitat 
of sleeper sharks or salmon sharks. Sleeper sharks are thought to occur mainly in the middle and lower 
portions of the water column along the outer continental shelf and upper slope region; thus, any adverse 
effects to this habitat type may influence the health of the sleeper shark population. Salmon sharks are 
thought to occur in pelagic waters along the outer continental shelf and upper slope region of the EBS. 
Thus, any adverse effects to this habitat type, including disruption or removal of pelagic prey by fisheries, 
may influence the health of the salmon shark population. 
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Worksheet  BSAI sculpins 

Worksheet – species-specific determinations on whether EFH needs to be changed  
 

1. EFH Description Update 
Does new information warrant change to the EFH text description (Y or N) or the EFH 
distribution maps by life stage?  Y or N  If yes, explain. 
No 
Does the new description, and any associated information, change the level of information 
known for the species life stage (e.g., not-identified to Level 1; Level 1 to 21)? 
 

2. New Information 
Is there any new information (published or other) that you have used in the review that is not 
listed in the revisions to the FMP text? If so, please reference it here. 

No 

If appropriate, please briefly list any relevant studies that are currently underway that may be 
useful for EFH reviews in the future.  

3. Research and Information Needs 
Is research needed or do data gaps exist?  Briefly explain and list in order of priority. 
Yes, there is a need for research on sculpin habitat utilization throughout their life history. This basic 
information is not known. It is also not known whether bottom trawling negatively impacts the habitat of 
adult sculpins. It would be first priority to find out what types of habitat are utilized by sculpins 
throughout their life history and then determine whether fishing activities negatively impact those 
habitats. 

4. Fishing Activities 
Does new information, and any changes in the distribution of fishing intensity, suggest that the 
fishing effects analysis summarized in the FMP should be updated?  Explain.  No, these species 
are assessed on a yearly basis and are managed using catch limits. This is a satisfactory method to 
determine adverse impacts of fishing effort to the sculpin population. 
 

5. Habitat Areas of Particular Concern (HAPC) 
Are there specific ecologically significant, rare, or sensitive sites, relevant to your species, that 
are particularly vulnerable to human perturbation, which the Council might want to consider 
identifying as HAPC?  Y or N. If yes, list. 
No 
 

6. Conservation recommendations 
Do you have any EFH conservation recommendations that the Council may want to consider? 
Explain. 
No 
 

                                                      
1 EFH Information Levels:  Level 1 - Distribution (general) data available; Level 2 - Habitat-related density data 
available; Level 3 - Growth, reproduction, or survival rates within habitats are available; Level 4 – Production rates by 
habitat are available.   See FMP for EFH Level specifics by life stage. 

EFH 5-year report - Appendix 1

226



[Pulled from BSAI Groundfish FMP, sections 4.2.2, 4.2.2.1, 4.2.2.2] BSAI sculpins 
 

1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  
 

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Sculpins x x x 1 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Sculpins  

Eggs: No EFH Description Determined. Insufficient information is available. 
Larvae: No EFH Description Determined. Insufficient information is available. 
Juveniles: EFH for juvenile sculpins is the general distribution area for this life stage, located in 

the lower portion of the water column along the inner (0 to 50 m), middle (50 to 100 
m), outer shelf (100 to 200 m) and portions of the upper slope (200 to 500 m) 
throughout the BSAI wherever there are substrates of rock, sand, mud, cobble, and 
sandy mud, as depicted in Figure E-32. 

Adults: EFH for adult sculpins is the general distribution area for this life stage, located in the 
lower portion of the water column along the inner (0 to 50 m), middle (50 to 100 m, 
outer shelf (100 to 200 m) and portions of the upper slope (200 to 500 m) throughout 
the BSAI wherever there are substrates of rock, sand, mud, cobble, and sandy mud, as 
depicted in Figure E-32. 
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Table Error! No text of specified style in document..1 Summary of habitat associations for BSAI groundfish. 
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Table Error! No text of specified style in document..3 Summary of predator and prey associations for BSAI groundfish 
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1.2 Sculpins (cottidae)  

The species representatives for sculpins are: 
Yellow Irish lord (Hemilepidotus jordani) 

Warty  
Bigmouth sculpin (Hemitripterus bolini) 
Great sculpin (Myoxocephalus polyacanthocephalus) 
Plain sculpin (Myoxocephalus jaok) 

1.2.1 Life History and General Distribution  

The Cottidae (sculpins) is a large circumboreal family of demersal fishes inhabiting a wide range of 
habitats in the north Pacific Ocean and Bering Sea. Most species live in shallow water or in tidepools, but 
some inhabit the deeper waters (to 1000 m) of the continental shelf and slope. Most species do not attain a 
large size (generally 10-15 cm), but those that live on the continental shelf and are caught by fisheries can 
be 30-50 cm; the cabezon is the largest sculpin and can be as long as 100 cm. Most sculpins spawn in the 
winter. All species lay eggs, but in some genera, fertilization is internal. The female commonly lays 
demersal eggs amongst rocks where they are guarded by males. Egg incubation duration is unknown; 
larvae were found across broad areas of the shelf and slope, and were found all year-round, in 
ichthyoplankton collections from the southeast Bering Sea and Gulf of Alaska. Larvae exhibit diel 
vertical migration (near surface at night and at depth during the day). Sculpins generally eat small 
invertebrates (e.g., crabs, barnacles, mussels), but fish are included in the diet of larger species; larvae eat 
copepods.  

Yellow Irish lords: distributed from subtidal areas near shore to the edge of the continental shelf 
(down to 200 m) throughout the Bering Sea, Aleutian Islands, and eastward into the GOA as far 
as Sitka, AK; up to 40 cm in length. 12-26 mm larvae collected in spring on the western GOA 
shelf. 
Warty: distributed from rocky, intertidal areas to about 100 m depth on the middle continental 
shelf (most shallower than 50 m), from California (Monterey Bay) to Kamchatka; throughout the 
Bering Sea and Gulf of Alaska; rarely over 30 cm in length. Spawns masses of pink eggs in 
shallow water or intertidally. Larvae were 7-20 mm long in spring in the western GOA. 
Bigmouth sculpin: distributed in deeper waters offshore, between about 100-300 m in the Bering 
Sea, Aleutian Islands, and throughout the Gulf of Alaska; up to 70 cm in length. 

Great sculpin: distributed from the intertidal to 200 m, but may be most common on sand and 
muddy/sand bottoms in moderate depths (50-100 m); up to 80 cm in length. Found throughout the 
Bering Sea, Aleutian Islands, and Gulf of Alaska, but may be less common east of Prince William 
Sound. Myoxocephalus spp. larvae ranged in length from 9-16 mm in spring ichthyoplankton 
collections in the western GOA. 
Plain sculpin: distributed throughout the Bering Sea and Gulf of Alaska (not common in the 
Aleutian Islands) from intertidal areas to depths of about 100 m, but most common in shallow 
waters (<50 m); up to 50 cm in length. Myoxocephalus spp. larvae ranged in length from 9-16 
mm in spring ichthyoplankton collections in the western GOA. 

The approximate upper size limit of juvenile fish is unknown. 

1.2.2 Fishery  

Sculpin species are not a target of groundfish fisheries of BSAI, but sculpin bycatch (which comprises 
almost 30% of other species complex) has ranged from 5,400 -7,600 mt per year in the BSAI from 1998-
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2007. Bycatch occurs principally in bottom trawl fisheries for yellowfin sole, Pacific cod, walleye 
pollock, Atka mackerel and flathead sole and the Pacific cod longline fishery; up to 6% of sculpin catch 
has been retained. Bycatch of sculpins range from 2-7% of total sculpin biomass in the BSAI (Reuter and 
TenBrink 2008). 

1.2.3 Relevant Trophic Information  

Feed on bottom invertebrates (e.g., crabs, barnacles, mussels and other molluscs); larger species eat fish. 

1.2.4 Habitat and Biological Associations 

Egg/Spawning: Lay demersal eggs in nests guarded by males; many species in rocky shallow 
waters near shore. 

Larvae: Distributed pelagically and in neuston across broad areas of shelf and slope, but 
predominantly on inner and middle shelf; have been found all year-round. 
Juveniles and Adults: Sculpins are demersal fish, and live in a broad range of habitats from rocky 
intertidal pools to muddy bottoms of the continental shelf, and rocky, upper slope areas. Most 
commercial bycatch occurs on middle and outer shelf areas used by bottom trawlers for Pacific 
cod and flatfish. 

Habitat and Biological Associations: Sculpins 

Stage - 
EFH Level 

Duration 
or Age Diet/Prey  

Season/ 
Time Location 

Water 
Column

Bottom 
Type 

Oceano-
graphic 
Features Other 

Eggs U na winter? BCH, ICS 
(MSC, OSC?) 

D R (others?) U  

Larvae U copepods all year? ICS, MSC, 
OCS, US 

N, P na? U  

Juveniles 
and Adults 

U bottom invertebrates 
(crabs, molluscs, 
barnacles) and small 
fish 

all year BCH, ICS, 
MSC, OSC, 
US 

D R, S, M, 
SM 

U  

 

1.2.5 Additional sources of information 

Olav Ormseth, NMFS, Alaska Fisheries Science Center 

1.2.6 Literature 

Allen, M.J., and G.B. Smith. 1988. Atlas and zoogeography of common fishes in the Bering Sea and 
Northeastern Pacific. U.S. Dep. Commerce, NOAA Tech. Rept. NMFS 66, 151 p. 

Doyle, M.J., W.C. Rugen, and R.D. Brodeur. 1995. Neustonic ichthyoplankton in the western Gulf of 
Alaska during spring. Fishery Bulletin 93: 231-253. 

Eschmyer, W.N., and E.S. Herald. 1983. A field guide to Pacific coast fishes, North America. Houghton 
Mifflin Co., Boston. 336 p.  

Fritz, L.W. 1996. Other species In Stock Assessment and Fishery Evaluation Report for the Groundfish 
Resources of the Bering Sea/Aleutian Islands Regions as Projected for 1997. North Pacific 
Fishery Management Council, 605 West 4th Avenue, Suite 306, Anchorage, AK 99501. 

Hart, J.L. 1973. Pacific fishes of Canada. Fisheries Res. Bd. Canada Bull. 180. Ottawa. 740 p.  

Kendall, A.W., Jr., and J.R. Dunn. 1985. Ichthyoplankton of the continental shelf near Kodiak Island, 
Alaska. U.S. Dep. Commerce, NOAA Tech. Rept NMFS 20, 89 p. 
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Kendall, A.W., Jr., J.R. Dunn, and R.J. Wolotira, Jr. 1980. Zooplankton, including ichthyoplankton and 
decapod larvae, of the Kodiak shelf. NWAFC Processed Rept. 80-8,  AFSC-NMFS, 7600 Sand 
Point Way, NE, Seattle, WA 98115. 393 p. 

Reuter, R.F. and T. TenBrink. 2008. Assessment of Sculpin Species in the Bering Sea/Aleutian Islands. In 
Stock Assessments and Fishery Evaluation Report of the Bering Sea/Aleutian Islands Regions as 
projected for 2008. North Pacific Fishery Management Council, Anchorage, AK. 

Rugen, W.C. 1990. Spatial and temporal distribution of larval fish in the western Gulf of Alaska, with 
emphasis on the period of peak abundance of walleye pollock (Theragra chalcogramma) larvae. 
NWAFC Processed Rept 90-01, AFSC-NMFS, 7600 Sand Point Way, NE, Seattle, WA 98115. 
162 p. 

Waldron, K.D. 1978. Ichthyoplankton of the eastern Bering Sea, 11 February-16 March 1978. REFM 
Report, AFSC, NMFS, 7600 Sand Point Way, NE, Seattle, WA 98115. 33 p. 

Waldron, K.D., and B.M. Vinter. 1978. Ichthyoplankton of the eastern Bering Sea. Final Report (RU 
380), Environmental Assessment of the Alaskan continental shelf, REFM, AFSC, NMFS, 7600 
Sand Point Way, NE, Seattle, WA 98115. 88 p. 
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Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figure E-32 Sculpin species (adults) 

Figure Error! No text of specified style in document.-1 EFH Distribution - BSAI Sculpin 
(Adults) 
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1.2.7 Evaluation of Effects on EFH of Groundfish Species 

1.2.7.1 Squid and Other Species 

While there was considerable new information to evaluate habitat effects for the major target groundfish 
species in Alaska, there were some species where information was either too sparse to evaluate, or simply 
did not exist. For other species, especially nontarget species such as skates, sculpins, sharks, squids, and 
octopi, growth information has not been collected historically, and species-specific catch per unit effort 
information may be unreliable. Information on nontarget species is improving, but it is currently 
insufficient to evaluate habitat specific impacts. For these reasons, the original evaluations for the 
following species groups presented in the DEIS still represent the best available information, despite 
extensive inquiry to improve upon it. 

1.2.7.1.1 BSAI Sculpins (over 60 species identified in BSAI trawl surveys) 

Issue Evaluation 

Spawning/breeding  U (Unknown effect) 

Feeding U (Unknown effect) 

Growth to maturity U (Unknown effect) 

 
Summary of Effects—Essential habitat requirements for species in this category are unknown. No studies 
have been conducted in the EBS or AI to determine whether fishing activities have an effect on the habitat 
of sculpins. Sculpins are benthic dwellers. Some sculpin species guard their eggs, and at least one species, 
the bigmouth sculpin, lays its eggs in vase sponges in the AI, although it is not known whether a 
particular type of sponge, or sponges in general, are essential to reproductive success. There are so many 
diverse species in this category that almost all benthic areas in the EBS and AI are likely to be inhabited 
by at least one sculpin species. Therefore, any adverse affects to habitat may influence the health of 
species in the sculpin complex.  
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Worksheet  BSAI skates  

Worksheet – species-specific determinations on whether EFH needs to be changed 
(please refer to Item B under instructions above)  
 

1. EFH Description Update 
Does new information warrant change to the EFH text description (Y or N) or the EFH 
distribution maps by life stage?  Y  
 
I said yes here because there is new information on the location of skate nurseries 
(where skate egg cases are deposited). While it is probable that only a few of the skate 
nurseries have been identified, they are all in similar habitat along the shelf/slope 
interface in the eastern Bering Sea. 
 
Does the new description, and any associated information, change the level of information 
known for the species life stage (e.g., not-identified to Level 1; Level 1 to 2*)? 
 
I suggest changing the level of skate egg EFH from “x” to “1”. 
 

2. New Information 

Is there any new information (published or other) that you have used in the review that is not 
listed in the revisions to the FMP text? If so, please reference it here. 

I added these references to the literature list: 

Hoff, G.R.  2006.  Investigations of a skate nursery area in the eastern Bering Sea.  Final 
report to the NPRB, project 415.  March 7, 2006.  

Hoff, G.R.  2007.  Reproduction of the Alaska skate (Bathyraja parmifera) with regard to 
nursery sites, embryo development and predation. PhD dissertation, University of 
Washington, Seattle. 

Hoff, G. R. 2008. A nursery site of the Alaska skate (Bathyraja parmifera) in the eastern 
Bering Sea. Fish. Bull., U.S. 106:233-244. 

Stevenson, D. E., J. W. Orr, G. R. Hoff, and J. D. McEachran. 2008. Emerging patterns of 
species richness, diversity, population density, and distribution in the skates (Rajidae) of 
Alaska. Fish. Bull., U.S. 106:24-39 

If appropriate, please briefly list any relevant studies that are currently underway that may be 
useful for EFH reviews in the future.  

NPRB project 808 Habitat mapping and production estimate of skate nursery sites in the 
eastern Bering Sea (Gerald Hoff, Hanumant Singh, Jared Guthridge) 

 

                                                      
* EFH Information Levels:  Level 1 - Distribution (general) data available; Level 2 - Habitat-related density data 
available; Level 3 - Growth, reproduction, or survival rates within habitats are available; Level 4 – Production rates by 
habitat are available.   See FMP for EFH Level specifics by life stage. 
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Worksheet  BSAI skates  

Also, I (Olav Ormseth, AFSC) am tagging Alaska skates in the EBS to better understand 
their movement (it’s possible there may be some ontogenetic migrations of skates). It 
might be a few years before there are enough data to say anything about habitat, but it’s 
on the horizon 

3. Research and Information Needs 
Is research needed or do data gaps exist?  Briefly explain and list in order of priority. 
 

1) Location and habitat features of skate nurseries. While some of these have been 
identified, further research is needed to fully characterize these areas. 

2) Age-related movement and distribution of skates, particularly the Alaska skate. 
 
 

4. Fishing Activities 
Does new information, and any changes in the distribution of fishing intensity, suggest that the 
fishing effects analysis summarized in the FMP should be updated?  Explain.  See item #4 in 
section B of instructions. 
 
I added a bit of text to this section discussing the possibility that bottom contact from 
fishing gear could disrupt nursery sites, but that nursery areas are small and widely 
distributed. Potential for impact is not well understood. 
 

5. Habitat Areas of Particular Concern (HAPC) 
Are there specific ecologically significant, rare, or sensitive sites, relevant to your species, that 
are particularly vulnerable to human perturbation, which the Council might want to consider 
identifying as HAPC?  Y 
 
The Council may want to consider closing known skate nurseries to fishing activity. I 
know the Council has discussed this in the past; I’m not sure where things stand at the 
moment. 
 

6. Conservation recommendations 
Do you have any EFH conservation recommendations that the Council may want to consider? 
Explain. 
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1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  
 

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Skates 1 x x x 1 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Skates  

Eggs: EFH for skate egg cases is defined as the seafloor below the shelf-slope interface in the 
eastern Bering Sea, in depths from 140-360 m.  

Larvae: No EFH Description Determined. Insufficient information is available. 

Early Juveniles: No EFH Description Determined. Insufficient information is available. 
Adults: EFH for adult skates is the general distribution area for this life stage, located in the 

lower portion of the water column on the shelf (0 to 200 m) and the upper slope (200 to 
500 m) throughout the BSAI wherever there are of substrates of mud, sand, gravel, and 
rock, as depicted in Figure E-31. 
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Table Error! No text of specified style in document..1 Summary of habitat associations for BSAI groundfish. 
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BSA 
Groundfish 

  Structure Community Associations Oceanographic 
Properties 
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Table Error! No text of specified style in document..3 Summary of predator and prey associations for BSAI groundfish 
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[Pulled from Appendix D BSAI Groundfish, D.21]  BSAI skates 

1.2 Skates (Rajidae)  

The species representatives for skates are: 
Alaska skate (Bathyraja parmifera) 

Aleutian skate (Bathyraja aleutica) 
Bering skate (Bathyraja interrupta) 

1.2.1 Life History and General Distribution:  

Skates (Rajidae) that occur in the BSAI and GOA are grouped into two genera: Bathyraja sp., or soft-
nosed species (rostral cartilage slender and snout soft and flexible), and Raja sp., or hard-nosed species 
(rostral cartilage is thick making the snout rigid). Skates are oviparous; fertilization is internal and eggs 
(one to five or more in each case) are deposited in horny cases for incubation. Adults and juveniles are 
demersal, and feed on bottom invertebrates and fish. Adult distributions from survey: Alaska skate: 
mostly 50-200 m on shelf in eastern Bering Sea (EBS) and Aleutian Islands (AI), less common in the 
Gulf of Alaska (GOA); Aleutian skate: throughout EBS and AI, but less common in GOA, mostly 100-
350 m; Bering Skate: throughout EBS and GOA, less common in AI, mostly 100-350 m. Little is known 
of their habitat requirements for growth or reproduction, nor of any seasonal movements. BSAI skate 
biomass estimate more than doubled between 1982-96 from bottom trawl survey; may have decreased in 
GOA and remained stable in the AI in the 1980s. 
The approximate upper size limit of juvenile fish is unknown. 

1.2.2 Fishery  

Not a target of groundfish fisheries of BSAI, but caught as bycatch (18,877-23,084  mt per year in the 
BSAI from 2000-2009) principally by the longline Pacific cod and bottom trawl pollock and flatfish 
fisheries; retention rates ranged from 30-40% during 2003-2009. It is likely that only larger skates are 
retained. Incidental catch of skates in the BSAI in 2008 was 5% of the 2008 survey biomass estimate for 
skates.  

1.2.3 Relevant Trophic Information  

Feed on bottom invertebrates (crustaceans, molluscs, and polychaetes) and fish. 

1.2.4 Habitat and Biological Associations 

Egg/Spawning: Deposit eggs in horny cases on shelf and slope. 
Juveniles and Adults:  After hatching, juveniles probably remain in shelf and slope waters, but 
distribution is unknown. Adults found across wide areas of shelf and slope; surveys found most 
skates at depths <500 m in the GOA and EBS, but >500 m in the AI. In the GOA, most skates 
found between 4-7°C, but data are limited. 
 

Deleted:  or GOA

Deleted: 13,000-17,000

Deleted: 1992-95

Deleted: ; 1,000-2,000 mt per year in 
the GOA

Deleted: almost all discarded

Deleted: Skate bycatches in the EBS 
groundfisheries ranged between 1-4% of 
the annual EBS trawl survey biomass 
estimates in 1992-95.
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[Pulled from Appendix D BSAI Groundfish, D.21]  BSAI skates 

Habitat and Biological Associations: Skates 

Stage - 
EFH 
Level 

Duration 
or Age Diet/Prey  

Season/ 
Time Location 

Water 
Column

Bottom 
Type 

Oceanographic 
Features Other 

Eggs U na U MCS, OCS, 
USP 

D U U  

Larvae NA na na na na na na  
Juveniles U Invertebrates 

small fish 
all year MCS, OCS, 

USP 
D U U  

Adults U Invertebrates 
small fish 

all year MCS, OCS, 
USP 

D U U  

 

1.2.5 Additional sources of information 

Olav A. Ormseth, NMFS, Alaska Fisheries Science Center 

1.2.6 Literature 

Allen, M.J., and G.B. Smith. 1988. Atlas and zoogeography of common fishes in the Bering Sea and 
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Eschmyer, W.N., and E.S. Herald. 1983. A field guide to Pacific coast fishes, North America. Houghton 
Mifflin Co., Boston. 336 p.  

Fritz, L.W. 1996. Other species In Stock Assessment and Fishery Evaluation Report for the Groundfish 
Resources of the Bering Sea/Aleutian Islands Regions as Projected for 1997. North Pacific 
Fishery  Management Council, 605 West 4th Avenue, Suite 306, Anchorage, AK 99501. 

Hart, J.L. 1973. Pacific fishes of Canada. Fisheries Res. Bd. Canada Bull. 180. Ottawa. 740 p.  

Hoff, G.R.  2006.  Investigations of a skate nursery area in the eastern Bering Sea.  Final report to the 
NPRB, project 415.  March 7, 2006.  

 
Hoff, G.R.  2007.  Reproduction of the Alaska skate (Bathyraja parmifera) with regard to nursery sites, 

embryo development and predation. PhD dissertation, University of Washington, Seattle. 
 
Hoff, G. R. 2008. A nursery site of the Alaska skate (Bathyraja parmifera) in the eastern Bering Sea. 

Fish. Bull., U.S. 106:233-244. 
 
Stevenson, D. E., J. W. Orr, G. R. Hoff, and J. D. McEachran. 2008. Emerging patterns of species 

richness, diversity, population density, and distribution in the skates (Rajidae) of Alaska. Fish. 
Bull., U.S. 106:24-39 

Teshima, K., and T.K. Wilderbuer. 1990. Distribution and abundance of skates in the eastern Bering Sea, 
Aleutian Islands region, and the Gulf of Alaska. Pp. 257-267 in H.L. Pratt, Jr., S.H. Gruber, and 
T. Taniuchi (eds.), Elasmobranchs as living resources: advances in the biology, ecology, 
systematics and the status of the fisheries. U.S. Dep. Commerce, NOAA Technical Report 90. 
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[Pulled from Appendix E, BSAI Groundfish FMP, EFH maps]  BSAI skates 
 

Maps of essential fish habitat are included in this section for the following species (life stage is indicated 
in parentheses): 
Figure E-31 Skates species (adults) 

Figure Error! No text of specified style in document.-1 EFH Distribution - BSAI Skate (Adults) 
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[Pulled from Appendix F.1.5, BSAI Groundfish FMP, Effects on EFH]  BSAI skates 
 

 

1.2.7 Evaluation of Effects on EFH of Groundfish Species 

1.2.7.1 Squid and Other Species 

While there was considerable new information to evaluate habitat effects for the major target groundfish 
species in Alaska, there were some species where information was either too sparse to evaluate, or simply 
did not exist. For other species, especially nontarget species such as skates, sculpins, sharks, squids, and 
octopi, growth information has not been collected historically, and species-specific catch per unit effort 
information may be unreliable. Information on nontarget species is improving, but it is currently 
insufficient to evaluate habitat specific impacts. For these reasons, the original evaluations for the 
following species groups presented in the DEIS still represent the best available information, despite 
extensive inquiry to improve upon it. 

1.2.7.1.1 BSAI Skates (between 8 and 15 species in the genus Bathyraja) 

Issue Evaluation 

Spawning/breeding  U (Unknown effect) 

Feeding U (Unknown effect) 

Growth to maturity U (Unknown effect) 

 
Summary of Effects—Effects on essential habitat requirements for species in this category are unknown. 
No studies have been conducted in the EBS or AI to determine whether fishing activities have an effect 
on the habitat of skates. Skates are benthic dwellers. The Alaska skate dominates the skate complex 
biomass in the EBS and is distributed mainly on the upper continental shelf. The diversity of the group 
increases with depth along the outer continental shelf and slope, with several new species likely to be 
described in the near future. Therefore, any adverse affects to the shallow shelf habitat may influence the 
health of the Alaska skate populations, while any adverse affects to outer continental shelf and slope 
habitats may influence the health of multiple species of skates. Any fishing gear that touches the bottom 
has the potential to impact skate nursery sites (where egg cases are deposited), but these are small areas 
and as of 2009 only a handful have been identified. No studies have been performed on the effects of 
fishing on these areas. 

Deleted: E
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Worksheet  BSAI forage fish 

Worksheet – species-specific determinations on whether EFH needs to be changed 
(please refer to Item B under instructions above)  
 

1. EFH Description Update 
Does new information warrant change to the EFH text description (Y or N) or the EFH 
distribution maps by life stage?  N 
 
Just a note- there has been some progress on forage fish distribution and habitat, but it’s 
not enough yet to formally describe EFH for forage fishes. The one exception to that is 
that nearshore areas throughout the BSAI are almost certainly EFH for some forage 
species, but there isn’t enough data yet to support that. 
 
Does the new description, and any associated information, change the level of information 
known for the species life stage (e.g., not-identified to Level 1; Level 1 to 2*)? 
 

2. New Information 

Is there any new information (published or other) that you have used in the review that is not 
listed in the revisions to the FMP text? If so, please reference it here. 

Ormseth, O.A., Conners, L., Guttormsen M., and J. Vollenweider. 2008. Forage fishes in 
the Gulf of Alaska. In: Stock Assessment and Fishery Evaluation Report for the 
Groundfish Resources of the Gulf of Alaska Region. North Pacific Fishery Management 
Council, 605 W. 4th Ave., Suite 306, Anchorage, AK 99501. 

Sigler, M.  et al. 2006. Survey strategies for assessment of Bering Sea forage species. 
NPRB final report, project 401. 

If appropriate, please briefly list any relevant studies that are currently underway that may be 
useful for EFH reviews in the future. 

I (Ormseth) conducted a nearshore survey in northern Bristol Bay in 2009, funded 
through the EFH program. I do not have results yet from that research, but it will 
contribute to our knowledge of capelin and rainbow smelt in the BSAI. However, similar 
to what I described above, it is too limited in scope (as of 2009) to provide comprehensive 
EFH information. I hope to return to the area in the future. Researchers at the UAF 
campus in Dillingham are also working on nearshore projects. The BSIERP funded by 
NPRB also contains some forage components, and there will probably be useful data 
coming out of that effort in a few years. 

3. Research and Information Needs 
Is research needed or do data gaps exist?  Briefly explain and list in order of priority. 
Where do I start? We know so little. Basic information on distribution, seasonal 
movements, and habitat associations would be great. 
 

                                                       
* EFH Information Levels:  Level 1 - Distribution (general) data available; Level 2 - Habitat-related density data 
available; Level 3 - Growth, reproduction, or survival rates within habitats are available; Level 4 – Production rates by 
habitat are available.   See FMP for EFH Level specifics by life stage. 
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Worksheet  BSAI forage fish 

4. Fishing Activities 
Does new information, and any changes in the distribution of fishing intensity, suggest that the 
fishing effects analysis summarized in the FMP should be updated?  Explain.  See item #4 in 
section B of instructions. N 
 

5. Habitat Areas of Particular Concern (HAPC) 
Are there specific ecologically significant, rare, or sensitive sites, relevant to your species, that 
are particularly vulnerable to human perturbation, which the Council might want to consider 
identifying as HAPC?  Y or N. If yes, list. N 
 

6. Conservation recommendations 
Do you have any EFH conservation recommendations that the Council may want to consider? 
Explain. 
N 
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[Pulled from BSAI Groundfish FMP, sections 4.2.2, 4.2.2.1, 4.2.2.2] BSAI forage fish 
 

1.1.1 Essential Fish Habitat Definitions 

1.1.1.1 Essential Fish Habitat Information Levels  

A summary of the habitat information levels for each species is listed in Table 4-9.  

Table 4-9 Levels of essential fish habitat information currently available for BSAI 
groundfish, by life history stage.  

Species Eggs Larvae Early Juveniles 
Late 

Juveniles Adults 
Forage fish complex x x x x x 
Juveniles were subdivided into early and late juvenile stages based on survey selectivity curves 
Note: “1" indicates that there is sufficient information available to describe EFH; “x” indicates that there is insufficient information 
available to describe EFH. 

1.1.1.2 Essential Fish Habitat Text Descriptions for BSAI Groundfish 

1.1.1.2.1 Forage Fish Complex  

The forage fish complex consists of species including eulachon, capelin, sand lance, sand fish, 
euphausiids, myctophids, pholids, gonostomatids. 
Eggs: No EFH Description Determined. Insufficient information is available. 
Larvae: No EFH Description Determined. Insufficient information is available. 
Early Juveniles: No EFH Description Determined. Insufficient information is available. 

Late Juveniles: No EFH Description Determined. Insufficient information is available. 
Adults: No EFH Description Determined. Insufficient information is available. 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI forage fish 

Table Error! No text of specified style in document..1 Summary of habitat associations for BSAI groundfish. 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI forage fish 

BSA 
Groundfish 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI forage fish 

BSA 
Groundfish 

  Structure Community Associations Oceanographic 
Properties 

                                                      

Species 
Li

fe
 S

ta
ge

 

Ba
rs

 

Si
nk

s 

S
lu

m
ps

\R
oc

kf
al

ls
\

D
eb

ris
 

C
ha

nn
el

s 

Le
dg

es
 

P
in

na
cl

es
 

S
ea

m
ou

nt
s 

R
ee

fs
 

V
er

tic
al

 W
al

ls
 

M
an

-m
ad

e 

A
lg

al
 C

ov
er

 

A
ne

no
m

es
 

E
nc

hi
no

de
rm

s 

So
ft 

C
or

al
 

H
ar

d 
C

or
al

 

M
ol

lu
sc

a 

D
rif

t A
lg

ae
\K

el
p 

K
el

p 

P
ol

yc
ha

et
es

 

S
ea

 G
ra

ss
es

 

S
ea

 O
ni

on
s 

Tu
ni

ca
te

s 

Te
m

pe
ra

tu
re

 
(C

el
si

us
) 

S
al

in
ity

 (p
pt

) 

O
xy

ge
n 

C
on

c 
(p

pm
) 

Eulachon M                                                   

  LJ                                                   

  EJ                                                   

  L                                                   

  E                                             4-
8     

Capelin M                                             -2-
3     

  LJ                                                   

  EJ                                                   

  L                                                   

  E                                             5-
9     

Sand Lance M                                                   

  LJ                                                   

  EJ                                                   

  L                                                   

  E                                                   

 

Table Error! No text of specified style in document..2 Summary of biological associations for BSAI groundfish. 
    Reproductive Traits 
BSAI Groundfish   Age at Maturity 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI forage fish 

 

Table Error! No text of specified style in document..3 Summary of predator and prey associations for BSAI groundfish 
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[Pulled from Appendix D BSAI Groundfish, Tables D.1-D.3]  BSAI forage fish 
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1.2 Capelin (osmeridae) 

The species representative for capelin is Mallotus villosus. 

1.2.1 Life History and General Distribution  

Capelin is a short-lived marine (neritic), pelagic, filter-feeding schooling fish distributed along the entire 
coastline of Alaska and the Bering Sea, and south along British Columbia to the Strait of Juan de Fuca; 
circumpolar. In the N. Pacific, capelin grow to a maximum of 25 cm and 5 years of age. Spawn at ages 2-
4 in spring and summer (May-Aug; earlier in south, later in north) when about 11-17 cm on coarse sand, 
fine gravel beaches, especially in Norton Sound, northern Bristol Bay, along the Alaska Peninsula and 
near Kodiak. Age at 50% maturity=2 years. Fecundity: 10,000-15,000 eggs per female. Eggs hatch in 2-3 
weeks. Most capelin die after spawning. Larvae and juveniles are distributed on inner-mid shelf in 
summer (rarely found in waters deeper than about 200 m), and juveniles and adults congregate in fall in 
mid-shelf waters east of the Pribilof Islands, west of St. Matthew and St. Lawrence Islands, and north into 
the Gulf of Anadyr. Distributed along outer shelf and under ice edge in winter. Larvae, juveniles and 
adults have diurnal vertical migrations following scattering layers - night near surface, at depth during the 
day. Smelts are captured during trawl surveys, but their patchy distribution both in space and time reduces 
the validity of biomass estimates. 

The approximate upper size limit of juvenile fish is 13cm. 

1.2.2 Fishery  

Not a target species in groundfish fisheries of BSAI or GOA, but caught as bycatch (up to several 
hundred tons per year in the 1990s) principally by yellowfin sole trawl fishery in Kuskokwim and Togiak 
Bays in spring in BSAI; almost all discarded. Small local coastal fisheries occur in spring and summer. 

1.2.3 Relevant Trophic Information  

Capelin are important prey for marine birds and mammals as well as other fish. Surface feeding (e.g., 
gulls and kittiwakes), as well as shallow and deep diving piscivorous birds (e.g., murres and puffins) 
largely consume small schooling fishes such as capelin, eulachon, herring, sand lance and juvenile 
pollock (Hunt et al. 1981a; Sanger 1983). Both pinnipeds (Steller sea lions, northern fur seals, harbor 
seals, and ice seals) and cetaceans (such as harbor porpoise, and fin, sei, humpback, beluga whales) feed 
on smelts, which may provide an important seasonal food source near the ice-edge in winter, and as they 
assemble nearshore in spring to spawn (Frost and Lowry 1987; Wespestad 1987). Smelts are also found in 
the diets of some commercially exploited fish species, such as Pacific cod, walleye pollock, arrowtooth 
flounder, Pacific halibut, sablefish, Greenland turbot and salmon, throughout the North Pacific Ocean and 
the Bering Sea (Allen 1987; Yang 1993; Livingston, in prep.).  

1.2.4 Habitat and Biological Associations 

Egg/Spawning: Spawn adhesive eggs (about 1 mm in diameter) on fine gravel or coarse sand 
(0.5-1 mm grain size) beaches intertidally to depths of up to 10 m in May-July in Alaska (later to 
the north in Norton Sound). Hatching occurs in 2-3 weeks. Most intense spawning when coastal 
water temperatures are 5-9°C. 
Larvae: After hatching, 4-5 mm larvae remain on the middle-inner shelf in summer; distributed 
pelagically; centers of distribution are unknown, but have been found in high concentrations north 
of Unimak Island, in the western GOA, and around Kodiak Island.  

Juveniles:  In fall, juveniles are distributed pelagically in mid-shelf waters (50-100 m depth; -2-
3°C), and have been found in highest concentrations east of the Pribilof Islands, west of St. 
Matthew and St. Lawrence Islands and north into the Gulf of Anadyr.  
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Adults: Found in pelagic schools in inner-mid shelf in spring-fall, feed along semi-permanent 
fronts separating inner, mid, and outer shelf regions (~50 and 100 m). In winter, found in 
concentrations under ice-edge and along mid-outer shelf. 
 

Habitat and Biological Associations: Capelin 

Stage - 
EFH 
Level 

Duration 
or Age Diet/Prey  

Season/ 
Time Location 

Water 
Column

Bottom 
Type 

Oceano-
graphic 
Features Other 

Eggs 2-3 weeks 
to hatch 

na May-August BCH 
(to 10 m) 

D S, CB  5-9°C peak 
spawning 

Larvae 4-8 
months? 

Copepods 
phytoplankton 

summer/fall/ 
winter 

ICS, MCS N, P U 
NA? 

U  

Juveniles 1.5+ yrs  
up to age 2 

Copepods 
Euphausiids 

all year ICS, MCS P U 
NA? 

U 
F? 
Ice edge in 
winter 

 

 Spawning 
(May-August) 

BCH 
(to 10 m) 

D, SD S, CB, 
G 

  Adults 2 yrs 
ages 2-4+  

Copepods 
Euphausiids 
polychaetes 
small fish 

non-spawning 
(Sep-Apr) 

ICS, MCS, 
OCS 

P NA? F 
Ice edge in 
winter 

-2 - 3°C Peak 
distributions 
in EBS? 

 

1.2.5 Additional Sources of information 

Olav A. Ormseth, NMFS/AFSC, Seattle 206-526-4242 
Paul Anderson, NMFS/RACE, Kodiak AK 907-487-4961 
Jim Blackburn, ADFG, Kodiak AK 907-486-1861 
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1986, Anchorage, AK. U.S. Dept Interior, Minerals Management Service, OCS Study MMS 87-
0017. 
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Marine Pollution Assessment, Univ. WA Press, Seattle, WA. 
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Alaska. In: Stock Assessment and Fishery Evaluation Report for the Groundfish Resources of the 
Gulf of Alaska Region. North Pacific Fishery Management Council, 605 W. 4th Ave., Suite 306, 
Anchorage, AK 99501. 

Pahlke, K.A. 1985. Preliminary studies of capelin Mallotus villosus in Alaska waters. Alaska Dept. Fish 
Game, Info. Leaf. 250, 64 p. 

Perez, M.A. and M.A. Bigg. 1986. Diet of northern fur seals, Callorhinus ursinus, off western North 
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Pitcher, K.W. 1980. Food of the harbor seal, Phoca vitulina richardsi, in the Gulf of Alaska. Fish. Bull., 
U.S. 78: 544-549. 
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emphasis on the period of peak abundance of walleye pollock (Theragra chalcogramma) larvae. 
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162 p. 
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Wespestad, V.G. 1987. Population dynamics of Pacific herring (Clupea palasii), capelin (Mallotus 
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1.3 Eulachon (osmeridae) 

The species representative for eulachon is the candlefish (Thaleichthys pacificus). 

1.3.1 Life History and General Distribution 

Eulachon is a short-lived anadromous, pelagic schooling fish distributed from the Pribilof Islands in the 
eastern Bering Sea, throughout the Gulf of Alaska, and south to California. Consistently found pelagically 
in Shelikof Strait (hydroacoustic surveys in late winter-spring) and between Unimak Island and the 
Pribilof Islands (bycatch in groundfish trawl fisheries) from the middle shelf to over the slope. In the 
North Pacific, eulachon grow to a maximum of 23 cm and 5 years of age. Spawn at ages 3-5 in spring and 
early summer (April-June) when about 14-20 cm in rivers on coarse sandy bottom. Age at 50% 
maturity=3 years. Fecundity: ~25,000 eggs per female. Eggs adhere to sand grains and other substrates on 
river bottom. Eggs hatch in 30-40 days in BC at 4-7°C. Most eulachon die after first spawning. Larvae 
drift out of rivers and develop at sea. Smelts are captured during trawl surveys, but their patchy 
distribution both in space and time reduces the validity of biomass estimates. 
The approximate upper size limit of juvenile fish is 14cm. 

1.3.2 Fishery  

Not a target species in groundfish fisheries of BSAI or GOA, but caught as bycatch (up to several 
hundred tons per year in the 1990s) principally by midwater pollock fisheries in Shelikof Strait (GOA), 
on the east side of Kodiak (GOA), and between the Pribilof Islands and Unimak Island on the outer 
continental shelf and slope (EBS); almost all discarded. Small local coastal fisheries occur in spring and 
summer. 

1.3.3 Relevant Trophic Information  

Eulachon may be important prey for marine birds and mammals as well as other fish. Surface feeding 
(e.g., gulls and kittiwakes), as well as shallow and deep diving piscivorous birds (e.g., murres and puffins) 
largely consume small schooling fishes such as capelin, eulachon, herring, sand lance and juvenile 
pollock (Hunt et al. 1981a; Sanger 1983). Both pinnipeds (Steller sea lions, northern fur seals, harbor 
seals, and ice seals) and cetaceans (such as harbor porpoise, and fin, sei, humpback, beluga whales) feed 
on smelts, which may provide an important seasonal food source near the ice-edge in winter, and as they 

Formatted: Font: Italic

EFH 5-year report - Appendix 1

257



[Pulled from Appendix D BSAI Groundfish, D.23,24]  BSAI forage fish 

assemble nearshore in spring to spawn (Frost and Lowry 1987; Wespestad 1987). Smelts also comprise 
significant portions of the diets of some commercially exploited fish species, such as Pacific cod, walleye 
pollock, arrowtooth flounder, Pacific halibut, sablefish, Greenland turbot and salmon, throughout the 
North Pacific Ocean and the Bering Sea (Allen 1987; Yang 1993; Livingston, in prep.).  

1.3.4 Habitat and Biological Associations 

Egg/Spawning: Anadromous; return to spawn in spring (May-June) in rivers; demersal eggs 
adhere to bottom substrate (sand, cobble, etc.). Hatching occurs in 30-40 days.  
Larvae: After hatching, 5-7 mm larvae drift out of river and develop pelagically in coastal marine 
waters; centers of distribution are unknown. 
Juveniles and Adults: Distributed pelagically in mid-shelf to upper slope waters (50-1000 m water 
depth), and have been found in highest concentrations between the Pribilof Islands and Unimak 
Island on the outer shelf, and in Shelikof east of the Pribilof Islands, west of St. Matthew and St. 
Lawrence Islands and north into the Gulf of Anadyr.  
 

Habitat and Biological Associations: Eulachon (Candlefish) 

Stage - 
EFH Level 

Duration 
or Age Diet/Prey  Season/ Time Location 

Water 
Column

Bottom 
Type 

Oceano-
graphic 
Features Other 

Eggs 30-40 
days 

na April-June Rivers, FW D S 
(CB?) 

 4 - 8°C for 
egg 
development 

Larvae 
 

1-2 
months? 

Copepods 
phytoplankton 
mysids, larvae 

summer/fall ICS ? P? U, NA? U  

Juveniles 
 

2.5+ yrs  
up to age 
3 

Copepods 
Euphausiids 

all year MCS, 
OCS, USP

P U, NA? U 
F? 

 

 Spawning 
(May-June) 

Rivers-FW D S 
(CB?) 

 Adults 3 yrs 
ages 3-5+  

Copepods 
Euphausiids 

non-spawning 
(July-Apr) 

MCS, 
OCS, USP

P NA? F? 
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1.3.6 Evaluation of Effects on EFH of Groundfish Species 

1.3.6.1 Effects of Fishing on Essential Fish Habitat of Forage Species 

The forage species category was created by Amendments 36 and 39 to the BSAI and GOA FMP. This 
category includes eight families of fish (Osmeridae, Myctophidae, Bathylagidae, Ammodytidae, 
Trichodontidae, Pholidae, Stichaeidae, and Gonostomatidae) and one order of crustaceans 
(Euphausiacea). The aforementioned amendments prohibit the directed fishery of any forage species. The 
species included in this category have diverse life histories and it is impractical to analyze the group as a 
whole. Therefore, for the purpose of this document, each family and order will be analyzed separately.  

1.3.6.1.1 Family Osmeridae  

Issue Evaluation 

Spawning/Breeding MT (Minimal, temporary, or no effect) 

Feeding MT (Minimal, temporary, or no effect) 

Growth to maturity MT (Minimal, temporary, or no effect) 

 
Summary of Effects—Most of the Alaska species of smelt spawn on beaches, rivers, or in estuaries. 
Certain species of smelt, such as capelin, have been shown to have an affinity towards spawning grounds 
with specific substrate grain size (coarse sand or fine gravel). Therefore, non-living substrate is assumed 
to be very important for spawning/breeding. However, smelt spawning areas do not overlap with areas of 
intensive fishing. There is little to no fishing pressure in the nearshore environment needed by these 
species. Hence, the effects of fishing are anticipated to have little impact on the stock. The rating for the 
effects of fishing on spawning and breeding of smelt is MT.  

Juvenile and adult smelt feed primarily on neritic plankton. There is little evidence that survival or prey 
availability of smelt is dependent on habitat that is disturbed by fishing. Therefore, the effects of fishing 
on the feeding and growth to maturity of smelt are rated MT.  

1.3.6.1.2 Family Myctophidae 

Issue Evaluation 

Spawning/Breeding MT (Minimal, temporary, or no effect) 

Feeding MT (Minimal, temporary, or no effect) 

Growth to maturity MT (Minimal, temporary, or no effect) 

 
Summary of Effects—Myctophids are pelagic throughout all life history stages. There is little evidence 
that Myctophid survival is dependent on habitat affected by fishing. Myctophids are broadcast spawners 
with pelagic eggs. Juvenile and adult Myctophids prey on neritic zooplankton and do not require physical 
structure for protection. Therefore, the effects of fishing on the spawning and breeding, feeding, and 
growth to maturity of Myctophids is rated MT.  

1.3.6.1.3 Family Ammodytidae  

Issue Evaluation 

Spawning/Breeding MT (Minimal, temporary, or no effect) 

Feeding MT (Minimal, temporary, or no effect) 
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Growth to maturity MT (Minimal, temporary, or no effect) 

 

Summary of Effects—The sole member of family Ammodytidae found in Alaska is the Pacific sand lance 
(Ammodytes hexapterus). Sand lance have been shown to have an affinity towards spawning grounds with 
specific substrate grain size (coarse sand). Therefore, non-living substrate is assumed to be very important 
for spawning/breeding. However, smelt spawning areas do not overlap with known areas of intensive 
fishing. There is little to no fishing pressure in the nearshore habitat needed by these species. Hence, the 
effects of fishing on the EFH of sand lance is rated MT. 
Juvenile and adult sand lance feed primarily on copepods. There is little evidence that survival or prey 
availability of sand lance is dependent on habitat disturbed by fishing. Therefore, the effects of fishing on 
the feeding and growth to maturity of smelt are rated MT.  

1.3.6.1.4 Family Trichodontidae 

Issue Evaluation 

Spawning/Breeding MT (Minimal, temporary, or no effect) 

Feeding U    (Unknown) 

Growth to maturity U    (Unknown) 

 
Summary of Effects—Two members of the family Trichodontidae are found in the BSAI and GOA:  the 
sailfin sandfish (Arctoscopus japonicus) and the Pacific sandfish (Trichodon trichodon). However, the 
sailfin sandfish is rarely encountered in Alaska waters. For the purposes of this document, attention will 
be focused on the Pacific sandfish.  

Pacific sandfish lay demersal adhesive egg masses in rocky intertidal areas. The presence of the proper 
non-living substrate is important for the spawning/breeding of sandfish. However, there is little overlap of 
the spawning areas with known areas of intensive fishing. Hence, the effects of fishing on 
spawning/breeding of sandfish are rated MT.  
Pacific sandfish are ambush predators that lay in wait for prey buried under the sand. They have been 
shown to consume some epifauna prey, but more than 95 percent of their diet consisted of small fish. It is 
unknown how the habitat for these prey species is affected by fishing.  

Pacific sandfish larvae are pelagic, but juveniles and adults are demersal. Little is known about sandfish 
distribution in the BSAI and GOA. The effect of fishing on the survival of Pacific sandfish is unknown 
due to lack of data.  

1.3.6.1.5 Family Pholidae 

Issue Evaluation 

Spawning/Breeding MT (Minimal, temporary, or no effect) 

Feeding MT (Minimal, temporary, or no effect) 

Growth to maturity MT (Minimal, temporary, or no effect) 

 
Summary of Effects—There are several species of Pholids (or gunnels) found in Alaska waters. Most 
species of gunnels reside, feed, and breed in the shallow, nearshore habitat, where there is little to no 
fishing effort. Due to the lack of fishing pressure in the environs used by Pholids, the effects of fishing on 
the habitat necessary for spawning/breeding, feeding, and growth to maturity are all rated MT. 
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1.3.6.1.6 Family Stichaeidae 

Issue Evaluation 

Spawning/Breeding MT (Minimal, temporary, or no effect) 

Feeding MT (Minimal, temporary, or no effect) 

Growth to maturity MT (Minimal, temporary, or no effect) 

 
Summary of Effects—Due to the lack of fishing pressure in the environs used by pricklebacks, the effects 
of fishing on the spawning/breeding, feeding, and growth to maturity are all rated MT. 

1.3.6.1.7 Family Gonostomatidae 

Issue Evaluation 

Spawning/Breeding MT (Minimal, temporary, or no effect) 

Feeding MT (Minimal, temporary, or no effect) 

Growth to maturity MT (Minimal, temporary, or no effect) 

 
Summary of Effects—Bristlemouths are pelagic throughout all life history stages. There is little evidence 
that bristlemouths survival is dependent on habitat that is affected by fishing. Bristlemouths are broadcast 
spawners with pelagic eggs. Juvenile and adult bristlemouths prey on neritic zooplankton and do not 
require physical structure for protection. Therefore, the effects of fishing on the habitat necessary for 
spawning/breeding, feeding, and growth to maturity of bristlemouths are rated MT. 

1.3.6.1.8 Order Euphausiacea 

Issue Evaluation 

Spawning/Breeding MT (Minimal, temporary, or no effect) 

Feeding MT (Minimal, temporary, or no effect) 

Growth to maturity MT (Minimal, temporary, or no effect) 

 

Summary of Effects—Euphausiids (or krill) are small, shrimp-like crustaceans which, along with 
copepods, make up the base of the food web in the BSAI and GOA. Euphausiids are pelagic throughout 
their entire life cycle and do not have a strong link to habitat that is affected by fishing. Euphausiids do 
not require habitat that is disrupted by fishing for spawning/breeding, feeding, or growth to maturity. 
Therefore, the effects of fishing on habitat for euphausiids is MT. 
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