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Executive Summary

Rockfish are assessed on a biennial stock assessment schedule to coincide with the availability of new
survey data. For Gulf of Alaska rockfish in on-cycle (odd) years, we present a full stock assessment
document with updated assessment and projection model results. However, due to the 2013 government
shutdown, we do not present alternative model configurations in this year’s assessment. Additionally,
some sections may not have been fully updated from the 2011 assessment document.

As in 2011, the general model structure for GOA northern rockfish is a separable age-structured model as
used for Gulf of Alaska Pacific ocean perch, dusky rockfish, and rougheye/blackspotted rockfish. This
consists of an assessment model, which uses survey and fishery data to generate a historical time series of
population estimates, and a projection model, which uses results from the assessment model to predict
future population estimates and recommended harvest levels. GOA rockfish are assessed on a biennial
stock assessment schedule to coincide with new survey data. For Gulf of Alaska rockfish in alternate
(even) years, we present only an executive summary to recommend harvest levels for the next (odd) year.
For this on-cycle year, we update the 2011 assessment model with new data acquired since 2011.

Summary of Changes in Assessment Inputs

Changes in input data: The input data were updated to include the 2013 trawl survey biomass estimate,
final catch for 2012, preliminary catch for 2013, survey age compositions for 2011, and final fishery
length compositions for 2011.

Changes in the assessment methodology: The assessment methodology is the same as the 2011
assessment with updated input data.

Summary of Results

The 2014 projected age 2+ biomass is 102,893 t. The recommended ABC for 2014 is 5,324 t, the
maximum allowable ABC under Tier 3a. This ABC is 4% higher than the 2013 ABC of 5,132 t. The OFL
is 6,349 t. The corresponding reference values for northern rockfish recommended for this year and the
following year are summarized in the table below along with corresponding values from last year’s SAFE.
Overfishing is not occurring, the stock is not overfished, and it is not approaching an overfished condition.
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As estimated or As estimated or
specified /ast year for: recommended this year for:
Quantity 2013 2014 2014 2015'
M (natural mortality) 0.06 0.06 0.06 0.06
Tier 3a 3a 3a 3a
Projected total (age 2+ ) biomass (t) 99,089 95,690 102,893 98,572
Female spawning biomass (t)
Projected’
Upper 95% confidence interval 91,994 84,810
Point Estimate 40,452 37,935 42,960 40,004
Lower 95% confidence interval 17,755 16,706
B 002 72,983 72,983 75,183 75,183
Baoos 29,193 29,193 30,073 30,073
Bjso4 25,544 25,544 26,314 26,314
Forr 0.074 0.074 0.073 0.073
maxF pc 0.062 0.062 0.061 0.061
Fpc 0.062 0.062 0.061 0.061
OFL (t) 6,124 5,791 6,349 5,978
maxABC (t) 5,132 4,852 5,324 5,012
ABC () 5,132 4,852 5,324 5,012
Status As determined /ast year for: As determined this year for:
2011 2012 2012 2013
Overfishing No n/a No n/a
Overfished n/a No n/a No
Approaching overfished n/a No n/a No

lProjected ABCs and OFLs for 2014 and 2015 are derived using estimated catch of 4,770 for 2013, and
projected catches of 4,248 t and 3,999 t for 2014 and 2015 based on realized catches from 2010-2012.
This calculation is in response to management requests to obtain more accurate projections

*Projected upper and lower 95% confidence intervals for female spawning biomass are derived from the
MCMC estimated posterior distribution as presented in Table 10.14.

The following table shows the recommended apportionment for 2014.

Western Central Eastern* Total
Area Apportionment  24.52%  75.45%  0.03%  100.00%

Area ABC (t) 1,305 4,017 2 5,324
*For management purposes the small ABC in the Eastern area is combined with other rockfish.

Summaries for Plan Team

Species Year Biomasss OFL ABC  TAC Catch?
2012 104,155 6,574 5507 5,507 5,063
Northern 2013 99,089 6,124 5,130 5,130 4,569
rockfish 2014 102,893 6,349 5324
2015 98,572 5978 5,012
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Stock/ 2013 2014 2015
Assemblage Area OFL ABC TAC Catch® OFL ABC OFL ABC
W 2,008 2,008 2,400 1,305 1,229
Northern C 3,122 3,122 2,169 4,017 3,781
rockfish E* 2 2

Total 6,124 5,130 5,130 4,569 6,349 5324 5978 5,012

'Total biomass estimates from the age structured model.

*Current as of October 5, 2013 Source: NMFS Alaska Regional Office via the Alaska Fisheries
Information Network (AKFIN).

* For management purposes, the small ABC for northern rockfish in the Eastern Gulf of Alaska is
combined with other slope rockfish.

SSC and Plan Team Comments on Assessments in General

Because of the government shutdown, there was only sufficient time to compile SSC and Plan Team
comments. For the next full assessment, we will respond to all previous comments.

“The SSC is pleased to see that many assessment authors have examined retrospective bias in the
assessment and encourages the authors and Plan Teams to determine guidelines for how to best evaluate
and present retrospective patterns associated with estimates of biomass and recruitment. We recommend
that all assessment authors (Tier 3 and higher) bring retrospective analyses forward in next year’s
assessments.” (SSC, December 2011)

“The SSC concurs with the Plan Teams’ recommendation that the authors consider issues for sablefish
where there may be overlap between the catch-in-areas and halibut fishery incidental catch estimation
(HFICE) estimates. In general, for all species, it would be good to understand the unaccounted for
catches and the degree of overlap between the CAS and HFICE estimates, and to discuss these at the
Plan Team meetings next September.” (SSC, December 2011)

“The Teams recommend that authors continue to include other removals in an appendix for 2013.
Authors may apply those removals in estimating ABC and OFL,; however, if this is done, results based on
the approach used in the previous assessment must also be presented. The Teams recommend that the
“other” removals data set continue to be compiled, and expanded to include all sources of removal.”
(Plan Team, September 2012)

“For the November 2012 SAFE report, the Teams recommend that authors conduct a retrospective
analysis back 10 years (thus, back to 2002 for the 2012 assessments), and show the patterns for spawning
biomass (both the time series of estimates and the time series of proportional changes relative to the 2012
run). This is consistent with a December 2011 NPFMC SSC request for stock assessment authors to
conduct a retrospective analysis. The base model used for the retrospective analysis should be the
author’s recommended model, even if it differs from the accepted model from previous years.” (Plan
Team, September 2012)

SSC and Plan Team Comments Specific to this Assessment

“The Team asks the [rockfish] authors to investigate whether the conversion matrix has changed over
time. Additionally, the Team requests that the criteria for omitting data in stock assessment models be
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based upon the quality of the data (e.g. bias, sampling methods, information content, redundancy with
other data, etc.) rather than the effect of the data on modeled quantities.” (Plan Team, November 2011)

“The SSC also looks forward to an update of weight-at-age, length and age transition matrices, ageing
error matrix, and length bins for fishery length compositions during the next assessment cycle.” (SSC,

December 2011)

“The SSC supports the inclusion of the maturity data within the model to estimate an intermediate
maturity schedule as an interim solution to dealing with two conflicting studies. However, we encourage
the authors to further explore the reasons for differences seen between the two studies of maturity that
formed the basis of the estimated maturity schedule in the model.” (SSC, December 2011)
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Introduction
Biology and distribution

The northern rockfish, Sebastes polyspinis, is a locally abundant and commercially valuable member of
its genus in Alaskan waters. As implied by its common name, northern rockfish has one of the most
northerly distributions among the 60+ species of Sebastes in the North Pacific Ocean. It ranges from
extreme northern British Columbia around the northern Pacific Rim to eastern Kamchatka and the
northern Kuril Islands and also north into the eastern Bering Sea (Allen and Smith 1988). Within this
range, northern rockfish are most abundant in Alaska waters, from the western end of the Aleutian Islands
to Portlock Bank in the central Gulf of Alaska (Clausen and Heifetz 2002).

Little is known about the life history of northern rockfish. Northern rockfish are presumed to be
viviparous with internal fertilization. There have been no studies on fecundity of northern rockfish.
Observations during research surveys in the Gulf of Alaska indicate that parturition (larval release) occurs
in the spring and is completed by summer. Larval northern rockfish cannot be unequivocally identified to
species at this time, even using genetic techniques, so information on larval distribution and length of the
larval stage is unknown. The larvae metamorphose to a pelagic juvenile stage, but there is no information
on when these juveniles become demersal.

Little information is available on the habitat of juvenile northern rockfish. Studies in the eastern Gulf of
Alaska and Southeast Alaska using trawls and submersibles have indicated that several species of juvenile
(< 20 cm) red rockfish (Sebastes spp.) associate with benthic nearshore living and non-living structure
and appear to use the structure as a refuge (Carlson and Straty 1981; Kreiger 1993). Freese and Wing
(2003) also identified juvenile (5 to 10 cm) red rockfish (Sebastes spp.) associated with sponges
(primarily Aphrocallistes spp.) attached to boulders 50 km offshore in the GOA at 148 m depth over a
substrate that was primarily a sand and silt mixture. Only boulders with sponges harbored juvenile
rockfish, and the juvenile red rockfish appeared to be using the sponges as shelter (Freese and Wing
2003). Although these studies did not specifically observe northern rockfish, it is likely that juvenile
northern rockfish also utilize similar habitats. Length frequencies of northern rockfish captured in NMFS
bottom trawl surveys and observed in commercial fishery bottom trawl catches indicate that older
juveniles (>20 cm) are found on the continental shelf, generally at locations inshore of the adult habitat
(Pers. comm. Dave Clausen).

Northern rockfish are generally planktivorous. They eat mainly euphausiids and calanoid copepods in
both the GOA and the Aleutian Islands (Yang 1993; Yang 1996; Yang and Nelson 2000). There is no
indication of a shift in diet over time or a difference in diet between the GOA and Al (Yang 1996, Yang
and Nelson 2000). In the Aleutian Islands, calanoid copepods were the most important food of smaller-
sized northern rockfish (<25 cm), while euphausiids were the main food of larger sized fish (> 25 cm)
(Yang 1996). The largest size group also consumed myctophids and squids (Yang 2003). Arrow worms,
hermit crabs, and shrimp have also been noted as prey items in much smaller quantities (Yang 1993,
1996). Large offshore euphausiids are not directly associated with the bottom, but rather, are thought to
be advected onshore near bottom at the upstream ends of underwater canyons where they become easy
prey for planktivorous fishes (Brodeur 2001). Predators of northern rockfish are not well documented, but
likely include larger fish, such as Pacific halibut, that are known to prey on other rockfish species.

Trawl surveys and commercial fishing data indicate that the preferred habitat of adult northern rockfish in
the Gulf of Alaska is relatively shallow rises or banks on the outer continental shelf at depths of about 75-
150 m (Clausen and Heifetz 2002). The highest concentrations of northern rockfish from NMFS trawl
survey catches appear to be associated with relatively rough (variously defined as hard, steep, rocky or
uneven) bottom on these banks (Clausen and Heifetz 2002). Heifetz (2002) identified rockfish as among
the most common commercial fish captured with gorgonian corals (primarily Callogorgia, Primnoa,
Paragorgia, Fanellia, Thouarella, and Arthrogorgia) in NMFS trawl surveys of Gulf of Alaska and
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Aleutian waters. Krieger and Wing (2002) identified six rockfish species associated with gorgonian coral
(Primnoa spp.) from a manned submersible in the eastern Gulf of Alaska. However, neither Heifetz
(2002) nor Krieger and Wing (2002) specifically identified northern rockfish in their studies, and more
research is required to determine if northern rockfish are associated with living structure, including corals,
in the Gulf of Alaska, and the nature of those associations if they exist.

Recent work on black rockfish (Sebastes melanops) has shown that larval survival may be higher from
older female spawners (Berkeley et al. 2004). The black rockfish population has shown a distinct
reduction in the proportion of older fish in recent fishery samples off the West Coast of North America,
raising concerns if larval survival diminishes with spawner age. De Bruin et al. (2004) examined Pacific
ocean perch (S. alutus) and rougheye rockfish (S. aleutianus) for senescence in reproductive activity of
older fish and found that oogenesis continues at advanced ages. Leaman (1991) showed that older
individuals have slightly higher egg dry weight than their middle-aged counterparts. However,
relationships on fecundity or larval survival at age have not yet been evaluated for northern rockfish or
other rockfish in Alaska. Stock assessments for Alaska groundfish have assumed that the reproductive
success of mature fish is independent of age.

Evidence of stock structure

Gulf of Alaska northern rockfish grow significantly faster and reach a larger maximum length than
Aleutian Islands northern rockfish (Clausen and Heifetz 2002). Also, Aleutian Islands northern rockfish
are slightly older (maximum age 72) than Gulf of Alaska northern rockfish (maximum age 67), the
difference in age could be due to sampling variability. Genetic studies of stock structure have provided
conflicting results. One study of northern rockfish provided no evidence for genetically distinct stock
structure when comparing samples from near the western Aleutian Islands, the western Gulf of Alaska,
and Kodiak Island (Gharrett et al. 2003). The results from that study were considered preliminary, and
sample sizes were small. Consequently, the lack of evidence for stock structure did not necessarily
confirm stock homogeneity. A more recent study did find spatial structure on a relatively small scale for
northern rockfish sampled from several locations in the Aleutian Islands and Bering Sea (Gharrett et al.
2012).

Results of an analysis of localized depletion based on Leslie depletion estimators on targeted rockfish
catches detected relatively few localized depletions for northern rockfish (Hanselman et al. 2007). Several
significant depletions occurred in the early 1990s for northern rockfish, but were not detected again by the
depletion analysis. However, when fishery and survey CPUEs were plotted over time for a geographic
block of high rockfish fishing intensity that contained the “Snakehead” area, the results indicated there
were year-after-year drops in both fishery and survey CPUE for northern rockfish. The significance of
these observations depends on the migratory and stock structure patterns of northern rockfish. If fine-
scale stock structure is determined in northern rockfish, or if the area is essential to northern rockfish
reproductive success, then these results would suggest that current apportionment of ABC may not be
sufficient to protect northern rockfish from localized depletion. Provisions to guard against serial
depletion in northern rockfish should be examined in the Gulf of Alaska rockfish rationalization plan. The
extension of the fishing season that has been implemented may spread out the fishery in time and space
and reduce the risk of localized serial depletion on the “Snakehead” and other relatively shallow (75 —
150 m) offshore banks on the outer continental shelf where northern rockfish are concentrated.

If there is relatively small scale stock structure (120 km) in Gulf of Alaska northern rockfish, then
recovery from localized depletion, as indicated above for a region known as the “Snakehead,” could be
slow. Analysis of otolith microchemistry may provide a useful tool, in addition to genetic analysis, for
identifying small scale (120 km) stock structure of northern rockfish relative to their overall range.
Berkeley et al. (2004) suggests that, in addition to the maintenance of age structure, the maintenance of
spatial distribution of recruitment is essential for long-term sustainability of exploited rockfish
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populations. In particular, Berkeley et al. (2004) outline Hedgecock's “sweepstakes hypothesis” to explain
small-scale genetic heterogeneity observed in some widely distributed marine populations. According to
Berkeley et al. (2004), “most spawners fail to produce surviving offspring because their reproductive
activity is not matched in space and time to favorable oceanographic conditions for larval survival during
a given season. As a result of this mismatch the surviving year class of new recruits is produced by only a
small minority of adults that spawned within those restricted temporal and spatial oceanographic windows
that offered good conditions for larval survival and subsequent recruitment”. However, Miller and Shanks
(2004) found limited larval dispersal (120 km) in black rockfish off the Pacific coast with an analysis of
otolith microchemistry. In particular, these results suggest that black rockfish exhibit some degree of
stock structure at very small scales (120 km) relative to their overall range. Localized genetic stocks of
Pacific ocean perch have also been found in northern B.C. (Withler et al. 2001), and Kamin et al. (2013)
concluded that fine-scale genetic heterogeneity for Pacific ocean perch in Alaska was not the influence of
a sweepstakes effect. Limited larval dispersal contradicts Hedgecock's hypothesis and suggests that
genetic heterogeneity in rockfish may be the result of stock structure rather than the result of the
sweepstakes hypothesis.

Description of management units/measures

From 1988-1993, the North Pacific Fishery Management Council (NPFMC) managed northern rockfish
in the Gulf of Alaska as part of the slope rockfish assemblage. In 1991, the NPFMC divided the slope
rockfish assemblage in the Gulf of Alaska into three management subgroups: Pacific ocean perch,
shortraker/rougheye rockfish, and a complex of all other species of slope rockfish, including northern
rockfish. In 1993, a fourth management subgroup, northern rockfish, was also created. In 2004, rougheye
rockfish and shortraker rockfish were also split and managed separately. These subgroups were
established to protect Pacific ocean perch, shortraker/rougheye, and northern rockfish (the four most
sought-after commercial species in the assemblage) from possible overfishing. Each subgroup is now
assigned an individual ABC (acceptable biological catch) and TAC (total allowable catch). Prior to 1991,
an ABC and TAC were assigned to the entire assemblage. ABC and TAC for each subgroup, including
northern rockfish, is apportioned to the three management areas of the Gulf of Alaska (Western, Central,
and Eastern) based on a weighted average of the proportion of biomass by area from the three most recent
Gulf of Alaska trawl surveys. Northern rockfish are scarce in the eastern Gulf of Alaska, and the ABC
apportioned to the Eastern Gulf management area is small. This translates to a TAC that is too difficult to
be managed effectively as a directed fishery. Since 1999, the ABC for northern rockfish apportioned to
the Eastern Gulf management area is included in the West Yakutat ABC for “other slope rockfish.”

Amendment 41, which took effect in 2000, prohibited trawling east of 140 degrees W. longitude in the
Eastern GOA. However, trawling did not occur in this area starting in 1998. Since most slope rockfish,
especially Pacific ocean perch, are caught exclusively with trawl gear, this amendment could have
concentrated fishing effort for slope rockfish in the Eastern area in the relatively small area between 140
degrees and 147 degrees W. longitude that remained open to trawling. This probably does not have a
major effect on northern rockfish populations because their abundance in the Eastern area is low.

In November, 2006, NMFS issued a final rule to implement Amendment 68 of the GOA groundfish
Fishery Management Plan for 2007 through 2011. This action implemented the Central GOA Rockfish
Pilot Program (RPP). The intention of this Program was to enhance resource conservation and improve
economic efficiency for harvesters and processors in the rockfish fishery. An additional objective was to
spread out the fishery in time and space, allowing for enhanced market conditions for product and
reducing the pressure of what was an approximately two-week fishery in July. The primary rockfish
management groups in this program are northern rockfish, Pacific ocean perch, and pelagic shelf rockfish.
Potential effects of this program on northern rockfish include: 1) Extended fishing season lasting from
May 1 — November 15, 2) changes in spatial distribution of fishing effort within the Central GOA, 3)
improved at-sea and plant observer coverage for vessels participating in the rockfish fishery, and 4) a
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higher potential to harvest 100% of the TAC in the Central GOA region. In a comparison of catches in the
four years before the RPP to the four years after, it appears that average catches have increased overall
(although, this may be due to increased observer coverage) and have spread out spatially in the western
and central Gulf (Figure 10.1). The authors will pay close attention to the benefits and consequences of
this action.

A summary of key management measures and a time series of catch, ABC and TAC are provided in Table
10.1.

Fishery
Description of the directed fishery

In the Gulf of Alaska, northern rockfish are generally caught with bottom trawls identical to those used in
the Pacific ocean perch fishery. Many of these nets are equipped with so-called “tire gear,” in which
automobile tires are attached to the footrope to facilitate towing over rough substrates. Most of the catch
has been taken during July, as the directed rockfish trawl fishery in the Gulf of Alaska has traditionally
opened around July 1. Rockfish trawlers usually direct their efforts first toward Pacific ocean perch
because of its higher value relative to other rockfish species. After the TAC for Pacific ocean perch has
been reached and NMFS closes directed fishing for this species, trawlers switch and target northern
rockfish. With implementation of the Central Gulf Rockfish Pilot Project in 2007, catches have been
spread out more throughout the year.

Historically, bottom trawls have accounted for nearly all the commercial harvest of northern rockfish in
the Gulf of Alaska. In the years 1990-98, bottom trawls took over 99% of the catch (Clausen and Heifetz
2002). Before 1996, most of the slope rockfish trawl catch (>90%) was taken by large factory-trawlers
that processed the fish at sea. A significant change occurred in 1996, however, when smaller shore-based
trawlers began taking a sizeable portion of the catch in the Central Gulf for delivery to processing plants
in Kodiak. Factory trawlers continued to take nearly all the northern rockfish catch in the Western area
during this period.

A study of the northern rockfish fishery for the period 1990-98 showed that 89% of northern rockfish
catch was taken from just five relatively small fishing grounds: Portlock Bank, Albatross Bank, an
unnamed bank south of Kodiak Island that fishermen commonly refer to as the “Snakehead,” Shumagin
Bank, and Davidson Bank (Clausen and Heifetz 2002). The Snakehead accounted for 46% of the northern
rockfish catch during these years. All of these grounds can be characterized as relatively shallow (75-150
m) offshore banks on the outer continental shelf.

Data from the observer program for 1990-98 indicated that 82% of the northern rockfish catch during that
period came from directed fishing for northern rockfish and 18% was taken as incidental catch in fisheries
for other species (Clausen and Heifetz 2002).

Description of the catch time series

Total commercial catch (t) of northern rockfish in the GOA for the years 1961-2013 is summarized by
foreign, joint venture, and domestic fisheries (Table 10.2 and Figure 10.2).

Catches of GOA northern rockfish during the years 1961-1976 were estimated as 5% of the foreign GOA
Pacific ocean perch catch in the same years. A Pacific ocean perch trawl fishery by the U.S.S.R. and
Japan began in the Gulf of Alaska in the early 1960's. This fishery developed rapidly with massive efforts
by the Soviet and Japanese fleets. Catches peaked in 1965 when a total of nearly 350,000 metric tons (t)
were caught, but declined to 45,500 t by 1976 (Ito 1982). Some northern rockfish were likely taken in this
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fishery, but there are no available summaries of northern rockfish catches for this period. Foreign catches
of all rockfish were often reported simply as “Pacific ocean perch” with no attempt to differentiate species.
The only detailed analysis of bycatch in slope rockfish fisheries of the Gulf of Alaska is that of Ackley
and Heifetz (2001) who examined data from the observer program for the years 1993-95. Consequently,
our best estimate of northern rockfish catch from 1961-1976 comes from analysis of the ratio of northern
rockfish catch to Pacific ocean perch catch in the years 1993-1995. For hauls targeting on Pacific ocean
perch, northern rockfish composed 5% of the catch (Ackley and Heifetz 2001).

Catches of GOA northern rockfish during the years 1977-1983 were available from NMFS foreign and
joint venture fisheries observer data. With the advent of a NMFS observer program aboard foreign fishing
vessels in 1977, enough information on species composition of rockfish catches was collected so that
estimates of the northern rockfish catch were made for 1977-83 from extrapolation of catch compositions
from the foreign observer program (Clausen and Heifetz 2002). The relatively large catch estimates for
the foreign fishery in 1982-83 are an indication that at least some directed fishing for northern rockfish
probably occurred in those years. Joint venture catches of northern rockfish, however, appear to have
been relatively modest.

Catches of GOA northern rockfish during the years 1984-1989 were estimated as 8% of the domestic
slope rockfish catch during the same years. A completely domestic trawl fishery for rockfish in the Gulf
of Alaska began in 1984 but a domestic observer program was not implemented until 1990. Domestic
catches of GOA northern rockfish during the years 1984-1989 were estimated from the ratio of domestic
northern rockfish catch to domestic slope rockfish catch (8%) reported by the 1990 NMFS observer
program:

northern rockfish catch,y,

northern rockfish catch, = * slope rockfish assemblage catch;

slope rockfish assemblage catch,,,

Catches of GOA northern rockfish during the years 1990-1992 were estimated from extrapolation of catch
compositions from the domestic observer program (Clausen and Heifetz 2002). Catch estimates of
northern rockfish increased greatly from about 1,700 t in 1990 to nearly 7,800 t in 1992. The increases for
1991 and 1992 can be explained by the removal of Pacific ocean perch and shortraker/rougheye rockfish
from the slope rockfish management group. As a result of this removal, relatively low TAC’s were
adopted for these three species, and the rockfish fleet redirected more of its effort to northern rockfish in
1991 and 1992.

Catches of GOA northern rockfish during the years 1993-present were available directly from NMFS
domestic fisheries observer data. Northern rockfish were removed from the slope rockfish assemblage and
managed with an individual TAC beginning in 1993. As a consequence, directly reported catch for
northern rockfish has been available since 1993. Catch of northern rockfish was reduced after the
implementation of a northern specific TAC in 1993. Most of the catch since 1993 has been taken in the
Central area, where the majority of the northern rockfish exploitable biomass is located. Gulfwide catches
for the years 1993-2013 have ranged from 2,935 t to 5,966 t. Annual ABCs and TACs have been
relatively consistent during this period and have varied between 4,362 t and 5,760 t. In 2001, catch of
northern rockfish was below TAC because the maximum allowable bycatch of Pacific halibut was
reached in the central Gulf of Alaska for “deep water trawl species,” which includes northern rockfish.
Catches of northern rockfish have been near their TAC’s in more recent years, 2003 - 2013. Catch
increased to 5,063 t in 2012 as a result of an increase to TAC.

Research catches of northern rockfish have been relatively small and are listed in Table 10A.1 in
Appendix 10A.

Bycatch and discards
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The only detailed analysis of incidental catch in slope rockfish fisheries of the Gulf of Alaska is that of
Ackley and Heifetz (2001) who examined data from the observer program for the years 1993-95. For
hauls targeting on northern rockfish, the predominant incidental species were dusky rockfish, distantly
followed by “other slope rockfish,” Pacific ocean perch, and arrowtooth flounder.

Total FMP groundfish catch estimates targeted in the GOA rockfish fishery from 2008-2013 are shown in
Table 10.3. For the GOA rockfish fishery during 2008-2013, the largest non-rockfish bycatch groups are
Atka mackerel (1,591 t/year), pollock (818 t/year), arrowtooth flounder (581 t/year), and Pacific cod (558
t/year).

We compared bycatch in the central GOA from pre-2006 and post-2007 (the year of the Central GOA
Rockfish Pilot Program implementation) for the rockfish fishery by dividing the average post-2007
bycatch (2007-2010) by the average pre-2006 bycatch (2003-2006) for non-rockfish species that had
available information in both time periods. For the majority of FMP groundfish species, bycatch in the
central GOA has reduced since 2007, with the exception of Atka mackerel (214 t/year pre-2006 compared
to 251 t/year post-2007) and walleye pollock (136 t/year pre-2006 compared to 352 t/year post-2007):

B FMP groundfish species average 2007-10 bycatch/average 2003-06 bycatch
3 -

2.5 -
7 -

Non-FMP species catch in the rockfish target fisheries is dominated by giant grenadier (161 — 836 t),
miscellaneous fish (135 — 196 t), and ocassionally dark rockfish (recently removed from FMP to state
management, 13 — 112 t) (Table 10.4). Only 2 of 23 nontarget species in the central GOA showed an
increase in bycatch post-2007 compared to pre-2006, giant grenadier (127 t/year pre-2006 compared to
156 t/year post-2007) and snails (0.3 t/year pre-2006 compared to 2.6 t/year post-2007):
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W Nontarget species average 2007-10 bycatch/average 2003-06 bycatch

8.6

2.5 -

Prohibited species catch in the GOA rockfish fishery has been lower than average in 2011 and 2012 for
all major species. The catch of golden king crab drecreased dramatically from over 3,000 animals in
2009 and 2010, to just over 100 in 2011 and 2012. (Table 10.5). Bycatch since 2007 in the central GOA
rockfish fishery has decreased for all of the prohibited species, with the exception of chinook salmon (600
fish/year pre-2006 compared to 1,578 fish/year post-2007):
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B Prohibited species average 2007-10 catch/average 2003-06 catch

2.5 A

1.5 -

, N .

Bairdi Tanner  Chinook Salmon Golden (Brown) Halibut Non-Chinook
Crab King Crab Salmon

Gulfwide discard rates (% discarded) for northern rockfish in the commercial fishery for 1993-2010 are as
follows:

Year 1993 1994 1995 1996 1997 1998 1999 2000 2001
% Discarded 26.5 17.7 12.7 16.6 28 18.4 11.3 10 17.7

Year 2002 2003 2004 2005 2006 2007 2008 2009 2010
% Discarded 10 9.4 7.9 4.3 9.2 2.6 4.9 3.1 1.5

These discard rates are generally similar to those in the Gulf of Alaska for Pacific ocean perch and dusky
rockfish.
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Data

The following table summarizes the data used in the stock assessment model for northern rockfish (bold
denotes new data for this assessment):

Source Data Years
Fisheries Catch 1961-2013
NMEFS bottom trawl surveys Biomass index 1984, 1987, 1990, 1993, 1996, 1999, 2001, 2003, 2005,
2007, 2009, 2011, 2013

NMEFS bottom trawl surveys Age 1984, 1987, 1990, 1993, 1996, 1999, 2001, 2003, 2005,
2007, 2009, 2011

U.S. trawl fisheries Age 1998, 1999, 2000, 2001, 2002, 2004, 2005, 2006, 2008, 2010

U.S. trawl fisheries Length 1990,1991,1992, 1993, 1994, 1995, 1996, 1997, 2003, 2007,
2009, 2011

Fishery data
Catch

Catch of northern rockfish range from 185 t to 17,430 t during 1961 to 2013. Detailed description of catch
is provided above (within the “Description of the catch time series” section) and in Table 10.2 and Figure
10.2.

Age and Size composition

Observers aboard fishing vessels and at onshore processing facilities have provided data on length and
age compositions of the commercial catch of northern rockfish. Length compositions are presented in
Table 10.6 and Figure 10.3 and age compositions are presented in Table 10.7 and Figure 10.4; these
tables also include associated annual sample sizes and number of hauls sampled for the age and length
compositions. The fishery age compositions indicate that stronger than average year-classes occurred
around the year 1976 and 1984. The fishery age compositions from 2004 and 2006 also indicate that the
1996-1998 year-classes were strong. The clustering of several large year-classes in each period is most
likely due to aging error. Recent fishery length compositions (2003-present) indicate that a large
proportion of the northern rockfish catch are found to be larger than 38 cm, which is the current plus
length bin. Similarly, since 2006 the proportion of fish older than 33 (the current plus age group) has been
increasing in comparison to the proportion of fish older than 33 prior to 2006.

Survey Data
Biomass Estimates from Trawl Surveys

Bottom trawl surveys were conducted in the Gulf of Alaska triennially from 1984 — 1999 and biennially
from 1999 — 2013. The surveys provide an index of biomass, size and age composition data, and growth
characteristics. The trawl surveys have used a stratified random design to sample fishing stations that
cover all areas of the Gulf of Alaska out to a depth of 1,000 m (in some surveys only to 500 m). Generally,
attempts have been made through the years to standardize the survey design and the fishing nets used, but
there have been some exceptions to this standardization. In particular, much of the survey effort in 1984
and 1987 was by Japanese vessels that used a very different net design than what has been the standard
used by U.S. vessels throughout the surveys. To deal with this problem, fishing power comparisons of
rockfish catches have been done for the various vessels used in the surveys (for a discussion see Heifetz et
al. 1994). Results of these comparisons have been incorporated into the biomass estimates listed in this
report, and the estimates are believed to be the best available. Even so, the use of Japanese vessels in 1984
and 1987 introduced an element of uncertainty as to the standardization of these two surveys. Also, a
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