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For over 30 years, the North Pacific Fishery Management Council has provided responsible stewardship of
the groundfish resources under its jurisdiction, resulting in sustainable and profitable fisheries off Alaska.
The foundation for this success is the scientifically based annual catch limits that are established for each
target groundfish stock, species, or species complex. The NMFS Alaska Fisheries Science Center provides
the necessary scientific information, ranging from basic research data on life history parameters to fishery
independent surveys and rigorous stock assessments. These stock assessments are peer reviewed by the
BSAI and GOA Groundfish Plan Teams and the Scientific and Statistical Committee. Using this information,
the Council establishes total allowable catch levels that do not exceed biologically sustainable catch limits
set by the scientists. All catch accrues towards the total allowable catch levels, and catches are closely
monitored by the NMFS Alaska Regional Office during the season based on data from mandatory electronic
reporting by vessels and processing plants, and a comprehensive observer program.

This publication was developed to provide the public with readily available and accessible information
about the groundfish species managed by the Council. For more information on the Council’s management
program, I invite you to visit the website at www.alaskafisheries.noaa.gov/npfmc

Dave Witherell
Deputy Director, NPFMC

This 2011 publication was prepared by David Witherell (NPFMC) and Megan Peterson (NPFMC intern, University of
Alaska Fairbanks) based on the annual Stock Assessment and Fishery Evaluation (SAFE) reports, which are assembled
by the groundfish plan teams and include contributions from numerous assessment authors. Front cover image of
shortraker rockfish coming up on a longline courtesy of Julianne Curry, Petersburg Vesssel Owners Association. Back
cover image of yellowfin sole and rock sole on deck courtesy of Carwyn Hammond, AFSC. Special thanks to those who
provided editorial revisions and suggestions to improve the report: Jane DiCosimo, Phil Rigby, Jon Heifetz, Dana
Hanselman, Kalei Shotwell, Chris Lunsford, Cindy Tribuzio, Sandra Lowe, Tom Wilderbuer, Buck Stockhausen, Teresa
D’mar, Dave Clausen, and Grant Thompson.
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Common Acronyms

ABC
ACL
AFA
Al

ADF&G
AFSC
BSAI
CDQ

cv
EBS
ESA
FIV
FMP
GOA
IFQ
LLP
MSA

MSST
MSY
mt
NMES
NPEMC
OFL
POP
PSC
QS
SAFE
SSC
TAC

Acceptable Biological Catch

Annual Catch Limit

American Fisheries Act

Aleutian Islands

Advisory Panel

Alaska Department of Fish and Game
Alaska Fisheries Science Center
Bering Sea and Aleutian Islands
Community Development Quota
Catcher Processor

Catcher Vessel

Eastern Bering Sea

Endangered Species Act

Fishing Vessel

Fishery Management Plan

Gulf of Alaska

Individual Fishing Quotas

License Limitation Program
Magnuson-Stevens Fishery Conservation
and Management Act

Minimum Stock Size Threshold
Maximum Sustainable Yield

Metric Ton

National Marine Fisheries Service
North Pacific Fishery Management Council
Overfishing Level

Pacific ocean perch

Prohibited species catch

Quota Share

Stock Assessment and Fishery Evaluation
Scientific and Statistical Committee
Total allowable catch
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Strict annual catch limits for every target fishery have proven an effective management tool
for achieving sustainable fisheries. In the North Pacific, a rigorous process in place for over
30 years ensures that annual quotas are set at conservative, sustainable levels for each of our
managed groundfish stocks. Below is a brief summary of
the process for setting annual catch limits for Gulf of
Alaska groundfish (comprised of 134 species) Bering Sea
and Aleutian Islands groundfish (comprised of 131
species).

Three reference points are used for management of

atch in Tons of a Stock

.~
g

| groundﬁsh fisheries in the North Pacific. The OVeI‘ﬁShil’lg
level (OFL) is the catch limit which should never be exceeded. It is based on the fishing
mortality rate associated with producing the maximum sustainable yield on a continuing
basis. The acceptable biological catch (ABC) is the annual sustainable catch limit, and is set
lower than the OFL. The buffer between these reference points allows for scientific
uncertainty in single species stock assessments, ecosystem considerations, and operational

management of the fishery. The total allowable catch (TAC) is the annual catch target that
incorporates economic considerations and management uncertainty. The fishery
management plans prescribe that TAC may equal but never exceed ABC, such that
TAC<ABC<OFL. The sum of TACs for all groundfish stocks must also remain within the

optimum yield range defined in the FMP. In the BSAI,

the upper limit is 2 million mt, which can be
Catch Limit Control Rules for North Pacific Groundfish. constraining. TAC may be set lower than ABC for a
Tier 1: Reliable point estimates of B and Bysy and pdf of Fysy . variety of reasons, such as to remain under the 2
la) Stock status: B/Bysy> 1 211 . . o e . -
Forn —mA . the arithmetic mean of the pdf million mt optimum yield llml‘F, to.mcrease a'rebulldmg
Fsc < mH , the harmonic mean of the pdf rate or address other conservation issues; to limit
1b) Stock status: & < B/Bysy< 1 incidental bycatch; or to account for state water
?FL _ ’"‘;IXX ((I;/ZMSY' ‘3//((11 i ‘2) removals. Fisheries are managed in-season to achieve
m = = . :
16) e, B/BMA:jYS o the TACs W.1tho.ut exceeding .the ABC or OFL All
For=0; Fapc=0 catch taken in directed fisheries or caught incidentally
e 28 LBl ool @ MRS @0, By i o oo BI06L L in other fisheries, whether retained or discarded
2a) Stock status: B/Bysy> 1 ? ’
Fops = Fasy accrues towards the TAC.
Fape < Fysy % (Faowd 350)
: < . . .
2b) itock_ s;'fltus.xoz ;/g/BMSYa—)/(ll o The catch limits are specified annually through an
OFL — " MSY MSY = - . .
Fase < Fysy % (FaaFs32)< (B/Busy - @)/(1 - @) estabhshe;d public process. The apnua} process of .
2¢) Stock status: B/Bysy < @ determining OFL and ABC specifications begins with
Forr=0; Fapc=0 : f o Cgr EH
Tier 3: Reliable point estimates of B, Buss, Fyse, and Fuss . the asmgmpen"c pf eagh stock t_O one of six “tiers” based
3a) Stock status: B/Buy,> 1 on the availability of information about that stock.
ForL= Fssy; Fapc < Fapo; Stocks in Tier 1 have the most information, and those
: 0y < . . . .
35) IS:tOCIiS;fmS'X ”(‘; /g/ B"Ma—) /(11 " in Tier 6, the least. Application of a control rule for
OFL — 1735% 40% ~ - . . . .
Fase < Fas < (B/Bas - @)/(1 - ) each tier prescribes the resulting OFL and maximum
3c) Stock status: B/Byy; < @ ABC for each stock. For many groundfish stocks, the
Forp=0; Fupc=0 . . ”
Tier 4: Reliable point estimates of B, Fssy; , and Fygy; . estlmatc? of F40% 1S, used as a sul"rogate for FA?C' F40% 18
Fors = Fssss, Fane < Foe the fishing mortality rate at which the spawning
Tier 5: Reliable point estimates of B and natural mortality rate M. biomass per recruit is reduced to 40% of its value in the
Forr=M; Fapc<0.75 x M : :
Tier 6: Reliable catch history from 1978 through 1995. equlvalent l_lnﬁShed stock. The antI:OI rules for ’IjIEbI'S 1-
OFL = the average catch, unless an alternative value is 3 also provide for automatic rebuilding, because if a
established by the SSC. stock falls below target biomass levels, ABC and OFL
ABC<0.75 x OFL .
are drastically reduced.




Scientists prepare an assessment of the status
of each stock (or stock complex), and include
alternate model simulations and tier
assignments to arrive at recommendations for
OFLs and ABCs. The Groundfish Plan
Teams compile these assessments into Stock
Assessment and Fishery Evaluation (SAFE)
reports, develop their own OFL and ABC
recommendations (which may or may not
agree with the stock assessment author), and
present this information to the Council and its
Scientific and Statistical Committee (SSC)
and Advisory Panel (AP). The SSC is
responsible for setting the Council’s OFL and
ABC limits, using the SAFE reports and Plan
Team recommendations. The SSC retains the
flexibility to adjust ABC and OFL values

Advisory ¢
Panel

Recommendations | (155 council (all TACs < ABC)

Scientific Review Process for North Pacific
Stock Assessments and Catch Specifications
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from the control rule, based on factors such as multispecies interactions, ecosystem
considerations, and additional scientific uncertainty. The Council then sets the TAC levels at
or below the ABC levels, incorporating recommendations from the Advisory Panel and

industry stakeholders.

Gulf of Alaska Species Complex History
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Groundfish stock groupings for
establishing catch limits have evolved
over time as new scientific information
has become available and new markets
have developed for certain species. The
original fishery management plans set
catch limits for the few major target
species (e.g., pollock, cod, sablefish),
with the remaining species managed in a
few complex groups (e.g., flounders,
rockfish, other species). Over time, with
new information and new fisheries
developing, species were separated out
from the complexes and assigned their
own catch limits. Currently, there are
nearly 50 separate single species
groundfish stocks or species complexes
that are assigned annual catch limits. For
many of these stocks, catch limits are
further subdivided into each regulatory
area as a precautionary measure to
prevent disproportionate exploitation
rates in small areas, in case the stock
consists of multiple populations.
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The Council’s conservative catch limit policies, combined with
favorable environmental conditions, have resulted in abundant fish
stocks and sustainable fisheries. No groundfish stock is overfished
or undergoing overfishing. Further, most stocks are well above
target biomass levels that produces maximum sustainable yield

(Brmsy)-

The total catch and species composition of the catch has remained
relatively stable since 1976 with the formation of the Council and
development of the fishery management program. Prior to 1976,
fisheries were only minimally regulated by bilateral agreements
between the U.S. and foreign nations with fishing fleets off Alaska
(Japan, USSR, South Korea, and Taiwan). Very high catches of
yellowfin sole, rockfish, and pollock were taken during this time.
Catches and targets began to stabilize with the development of the
U.S. fishing fleet through joint ventures in the 1980s. By the time
the U.S. fishery was fully developed in 1991, the catch
composition was more dependent on the TAC limits than on
certain species being targeted. The variability in total groundfish
catch in the Bering Sea and Gulf of Alaska is now due mainly to
changes in pollock biomass and resulting changes in annual catch
limits.

Bering Sea & Aleutian Islands
Groundfish Catch Limits 1981-2010
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CatCh SpeCIﬁcaUOnS Bering Sea & Aleutian Islands
Catch Specifications for 2011-2012 BSAI Groundfish
2011 2012
At each December meeting, the Council st o O EL TP o B o
; e . Pollock EBS | 2450000 1,270,000] 1,252,000 | 3,170,000 1,600,000 1253658
specifies catch limits for a two year period, K 44500 36700l  rgow] S0ad0l 416000 15000
which when 1mplemented (1n early March) Pacific cod BSA 272,000] 235,000 227950 | 329,000] _281,000] _ 229608
. . Sablefish ES 3,360 2,850 2,850 3,080 2610 2,610
supersede the limits that were set the prior year a 2250 1900 1oo|  o060|  1740]  7a0
. Vellowfin sole BSAI 262,000] 239,000 196,000 | 266,000] 242,000] 197,660
to start the ﬁshery (Whlch Opens January 1) For Greenland turbot Total 7,220 6,140 5,050 6,760 5,750 4,950
le. the adi t ification tabl BS na 45590 3,500 na 4300 3,500
example, the adjacent specification tables a el 1550 155 nal 1450 1450
s : Arrowtooth flounder BSAI 186,000] 153,000 25.900]  191,000] 157,000 25,900
adopted by the Council in December 2010 will e e — a0l 17700 oseal 2600l 1r 00l a0
: : Northern rock sole BSAI 248,000] 224,000 85000 | 243,000] 219,000 85,000
be implemented for 2011 and 2012 fisheries, sorhern foc — TR R T B KT N R Rt
1 1 mi Alaska plaice BSAI 79,100 65,100 16,000 83,800 69,100 16,000
effectively replacing the catch limits that were Alasks plai S0 85.100 OU0| 83000, 69100 10000
recommended in December 2009. The catch Pacific Ocean perch BSA 36300 24700 24700| 34300  24700[ 24700
s ; BS na 5,710 5710 na 5,710 5710
limits specified for the start of the 2012 season en wal 5660 5,660 mal 5660 5660
) L. cAl na 4960 4,960 na 4960 4,960
will be superseded by those limits set by the wa wal 8370 8370 wa| 8370 8370
.. Northern rockfish BSAI 10,600 8,670 4,000] 10,400 8,330 4,000
Council in December 2011. The 2-year cycle BlackspottedRougheye [BSAI sao| 454 454 563 465 465
. . Rockfish EBS/E na 234 234 na 240 240
allows for the use of the most recent biological camA na 220 220 wa 225 225
. . . . Shortraker rockfish BSAI 524 393 393 524 393 393
information in the stock assessment while Oiher rociian = 2007280 o000 7280 o0
LI : . : BS na 710 500 na 710 500
eliminating any potential delay or gap in setting R el 1o = el 1o o
I E ‘Atia mackerel Total 101,000] 85300 53080  92200] 77,900 48,593
the second year’s limits. EAIBS wa| 40300 40,300 wa| 36800 36,800
cal na| 24,000 11,280 wa| 21900 10293
wal na| 21,000 1500 nal 19200 1,500
Squid BSAl 2620 1,970 425 2620 1,970 425
Other species BSAI n/a na n/a| n/a n/a n/aJ
Skate BSAI 37,800] 31,500 16500 37,200] 31,000 16,500
Shark BSAI 1,360 1,020 50 1,360 1,020 50
Octopus BSAI 528 396 150 528 396 150
Sculpin BSAI 58,300] 43,700 5200]  58.300] 43,700 5,200
Total BSAl | 3954,111| 2,534,729 2,000,000 4,731,995 2,911,610[ 2,000,000
Stock/ 2011 2012
Gulf Of AI a Ska Assemblage Area| OFL ABC| TAC] OFL ABC| TAC]
Pacific W) 3221 2,79§) 279§ 3,068 2,665 2,669
Catch Specifications for 2011-2012 GOA Groundfish Ocean s s O It Il I
Perch WYAK] 1,937 1,937 1,845 1.845
Stock/ A Al SEO| 1,883) 1,883) 1,793 1793
Assemblage Areal OFL ABC TAC OFL ABC TAC| 4,397 3,820 3,820 4,188 3,638 3,638
W (61) 27,031 27,031 34,932] 34,932 Totall 19,566) 16,997} 16,997} 18,635 16,187 16,187]
C(62)) 37365 37,365 48,293 48,293 Northern W 2,573 2,573 2,446 2,446
C (63) 20,235 2(],235 26,155 2(),[55 Rockfish (] 2,281 2,281 2,168 2,168
Pollock WYAK] 2,339 2,339 3,024 3,024 E}
Subtotal 118,030 86,970 86,970) 151,030 112,404 112,404 Total 5784 4854 4854 5499 4014 4614
EYAK/SEO) 12,326 9245 9245 12,326 9245 9245 W 134 134 134 134
(¢ 325 325 325 325
Totall 130,356 96,215 96,215 163,356 121,649 121,649 Shortraker
] 455 455 455 455|
w 30,380 22,785 27,370 20,528 Totall 1,219 914] 914] 1,219 914 914
Pactiie Cod q 53,816 40362 48,484 36363 rovw ] e 0 o e
B 2,604 1,953) 2,346 1,759) Slope d 507) 507) 507 507
Total| 102,600 86,800 65,100] 92,300 78,200} 58,650 Rockfish WYAK] 276 276 275 275
W 1,620 1,620 1,484 1,484} EYAK/SEO| 2,757 200) 2,757 200
Q) 4,740] 4,740} 4,343 4,343 Totall 4,881 3,752 1,195 4,881 3,751 1,194]
Sablefish WYAK| 1990 1,990 1818 1818 Pelagic w ol ol 570 570
SEO| 2,040 2,940f 2,700) 2,700) Shelf (] 3,052 3,052 2,850] 2,850)
Total 13.340) 11,290) 11.290) 12.232) 10,345, 10,345 Rockfish EY!:L‘;’;‘; ‘g :‘; Ziz ziz
Shallow- W 23,681 4,500) 23,681 4,500 — = — e = e e
water q 29,999 13,000 20,999) 13,000 v = o - -
Flatfish WYAK 1228 1228 1228 1228 Rougheye and i 68 a6 a6 46
EYAK/SEO 1,334 1,334 1,334 1,334 B'}‘:‘;‘:;f‘_ﬁ:“" H 363 363 363 363
Totall 67,768 56,242 20,062 67,768 56,242 20,062 o Total 1,579) 1312] 1312) 1,579) 1312) 1312]
Deep- W 529 529 4 >4l Demersal Total 479) 300 300 479) 300 300)
water C] 2,919 2,919 3,004 3,004 rockfish
Flatfish WYAK| 2,083 2,083} 2,144 2,144 Thornyhead W 125 123 123 4
EYAK/SEO 774 774) 797 797 Rockfish q 637 637 637 637
Total 7,823 6,305 6,305 8,046 6,486 6,486 L2 708 708 708 708
Rexsole W 1517 517 1490 1490 Totall 2,360) 1,770 1,770} 2360 1.770) 1,770}
dq 6294 6204 614 6184 Atka mackerel Total] 6,200 4,700 2,000 6,200 4,700 2,000
WYAK] 868 868 853 853 Big w 98 8 598 59%
; Skate d 2,049) 2,049 2,049 2,049)
EYAK/SEQO| 886 886 869 869) H 681 681 681 681
Totall 12,499 9,565 9,565 12,279 9,396 9,396 Totall 4,438 3,328 3,328 4,438 3,328 3328
Arrowtooth W 34317 8,000} 33,975 8,000 Longnose W 81 81! 81 81
Flounder fe 144,559 30,000 143,119) 30,000 Skate I& 2,009 2,009 2,009 2,009
WYAK] 22,551 2,500] 22,327 2,500) E} 762)] 762 762| 762]
EYAK/SEO 1723 2,500 11,606 2,500 Total 3,803 285 25852 3803 2852 285
Towl| 251088 215.150) B0 a5 21027 4,000 Other skates Total 2791 2,093 2093 2791 2,093 2,093
Flathead W 17,442 2,000) 17.960) 2,000 Squid GOA-wide] 1,530} 1,148| 1,148 1,530} 1,148] 1,148}
Sole ] 28.104) 5.000) 28938 5,000 Sharks GOA-wide] 8,262 6,197] 6,197 8,262 6,197 6,197]
y ’ y Octopus GOA -wide| 1,272} 954 954} 1,272} 954 954]
WYAK] 2,064 2064 2125 2125 Sculpins GOA-wide] 7,328 5,496 5,496 7,328 5,496 5,496
EYAK/SEO| 1,523 1,523 1,568 1,568
Totall 61,412 49,133 10,587 63,202 50,591 10,693 Total 723,928 590,121 318,288 743,421 603,990 335,078




Megan Peterson, UAF

For More Information:

J. Ianelli, S. Barbeaux, T.
Honkalehto, S. Kotwicki,
K. Aydin, and N.
Williamson. 2010.
Assessment of Walleye
Pollock in the Eastern
Bering Sea.
http://www.afsc.noaa.gov/re
fm/stocks/assessments.htm

Walleye Pollock

Biology: Walleye pollock Theragra
chalcogramma is the most abundant fish species
in the Bering Sea. In the Eastern Bering Sea
(EBS), pollock are found throughout the water
column and adults are concentrated along the
outer continental shelf. Seasonal migrations
occur from overwintering areas along the outer
shelf to shallower waters to spawn. Pollock
feed on copepods, euphausiids (krill) and fish
(primarily juvenile pollock) and are prey for
other fish, marine mammals and seabirds.
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Pollock is a relatively fast growing and short lived species. They begin to recruit to the
fishery at age 4 and longevity extends to 12 years or more. Annual natural mortality is
estimated at 25% (M=0.30). Most fish reach maturity between ages 3 and 5. Females produce
60,000 to 400,000 pelagic eggs. Peak spawning occurs in the in the southeastern BS and
eastern Al along the outer continental shelf in late February. Smaller spawning aggregations
also occur in the northern Bering Sea in mid-late April.

Fishery Management: The U.S. manages pollock as 3 separate stocks; the Eastern Bering Sea
stock (Unimak Pass to the US-Russia Convention line), the Aleutian Islands stock (the
Aleutian Islands shelf region from 170°W to the US-Russia Convention line), and the Central
Bering Sea - Bogoslof Island stock.

The American Fisheries Act (1998) established eligibility to participate in the BSAI pollock
fishery and settled the contentious inshore/offshore allocation issue by establishing
permanent allocations of pollock quota among sectors. CDQ groups are allocated 10% of
EBS pollock TAC. The remaining TAC is divided up as follows; catcher vessels delivering
inshore (50%), catcher processors offshore (40%) and catcher vessels delivering to
motherships (10%). The 2004 Appropriations Act established that the non-CDQ pollock
fishery in the Al is fully allocated to the Aleut Corporation, for the purpose of economic
development in Adak, with a percentage allocated to vessels 60 feet or less in length overall..

The EBS pollock fishery has been redistributed
spatially and seasonally to reduce the potential
competition for prey with the endangered western
stock of Steller sea lions, with fishery exclusion
zones around sea lion rookeries and reductions in
TAC taken from critical habitat zones. TACs have
also been divided into separate seasons since 2000;
the “A-season” (Jan-Apr) and the “B-season” (Jun-

—+— 2008 estimats

== 2009 Estimate

Female spawning biomass (1,000s of t)

Oct).

Catch History: Fisheries for Bering Sea pollock
developed in 1964, and catches increased rapidly in
the early 1970s and peaked in 1972 at 1.9 million
mt. Early 1980s joint ventures were phased out by

I @\I’ I G,; I ig-.'» I {;;I I Qo; ' .Q', - the domestic fleet by 1991. The international zone
o ¥ o ¥
voovr or “Donut Hole” also supported significant
harvests of pollock through 1987, followed by a
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sharp decline and a fishing moratorium for the international zone beginning in 1993.

Stock Assessment: The EBS pollock assessment is based on a statistical age-structured
model that incorporates fishery data and fishery independent data from annual bottom
trawl surveys and biennial acoutic trawl surveys. EBS pollock fall under Tier 1b of the
ABC/OFL control rules. The 2011 age 3+ biomass in the EBS is estimated at 9,620,000 mt and
Bmsyis equal to 1,948,000 mt. Catch specifications for 2011 are as follows; OFL=2,447,000, mt,
ABC=1,267,000 mt, TAC=1,252,000 mt. The AI pollock ABC =36,700 mt and the Bogoslof
ABC =156 mt.

Biomass of EBS pollock declined steadily from 2004-2009 due to poor recruitment from the
2000-2005 year classes. The biomass is now increasing with recruitment of above average
2006 and 2008 year-classes.

~ 75,000 - 2010
>
Total catches, pre-season catch specifications, and exploitable biomass of ©
age 3+ Walleye Pollock in the EBS 1976-2011 (in mt). ™ 50,000 |
4
[¢]
Year Catch' TAC? ABC OFL Biomass® 'g
1976 1,177,822 - - - - S 25000 1
1977 978,370 950,000 - - - =
1978 979,431 950,000 950,000 - - . 5 A
1979 935,714 950,000 1,100,000 - - gggggggg EI '§' '§' '§' §§§§§§§ §
oS 973502 1000000 1300.000 : ' | Year class
1982 055964  1.000.000  1.300.000 ) _ | _Fishery: The BSAI pollock fishery is prosecuted
1983 981,450 1,000,000 1,300,000 - - | by relatively large vessels using pelagic trawls. A
1984 1,092,055 1,200,000 1,300,000 - - | total of 89 catcher vessels and 17 catcher

}ggz Hi?ggg 1388888 1388888 i | processors participated in the 2008 fishery. The A-

1987 859,416 1,200,000 1,300,000 - - | season fishery is focused in the southeast portion
1988 1,228,721 1,300,000 1,500,000 - 6,500,000 | of the EBS and targets pre-spawning pollock. Roe,

1989 1,229,600 1,340,000 1,340,000 - 5,300,000 . s .
1990 1455193 1280000  1.450.000 i 5.843.800 fillets and surimi are the main product forms of

1991 1,195,646 1,300,000 1,676,000 - 6,667,146 | the A-season fishery, and approximately 40% of
1992 1,390,331 1,300,000 1,490,000 1,770,000 6,190,000 | the TAC is caught during the A-season. The B-
1993 1,326,601 1,300,000 1,340,000 1340000 5900000 | seacon fishery takes the remaining 60% of the
1994 1,329,350 1,330,000 1,330,000 1,590,000 8,020,000 T
1995 1264245  1250,000  1250,000 1,500,000 8,080,000 | quotaand isdistributed over the outer shelf edge
1996 1,192,778 1,190,000 1,190,000 1,460,000 7,360,000 | of the Bering Sea extending to the Russian border.
1997 1,124,430 1,130,000 1,130,000 1,980,000 6,120,000 ) . .
1998 1,101,165 1,110,000 1,110,000 2,060,000 5,820,000 | _Economics: Pollock fishery products include
1999 989,816 992,000 992,000 1,720,000 7,040,000 | whole fish, head and gut (H&G), roe, deep-skin

2000 1,132,707 1,139,000 1,139,000 1,680,000 7,700,000 . . .. . . .
2001 1387.194 1400000  1.842.000  3.536.000 10,060,000 fillets, other fillets, surimi, minced fish, and fish

2002 1,480,195 1,485,000 2,110,000 3,530,000 9,800,000 | meal. In 2009, ex-vessel catch was $293 million for
2003 1,490,899 1,491,760 2,330,000 3,530,000 11,100,000 | BSAI pollock. Production was 357,390 mt for all
2004 1,480,543 1,492,000 2,560,000 2,740,000 11,000,000
2005 1,483,286 1,478,500 1,960,000 2,100,000 8,410,000 - o )
2006 1486435 1485000 1.930,000 2090000 8,050,000 | 91 billion. Surimi products comprised

2007 1,354,097 1,394,000 1,394,000 1,640,000 6,360,000 | approximately 25% of the gross value of pollock
2008 990,566 1,000,000 1,000,000  1440,000 4357000 | products, roe comprised around 17%, and fillets
2009 810,731 815,000 815,000 977,000 6,240,000 .
2010 809,238 813,000 813,000 918,000 4,620,000 | about44% of the gross value.
2011 - 1,252,000 1,267,000 2,447,000 9,620,000

pollock products in Alaska, with a gross value of

Ecosystem Components: Pollock are an
important prey for fish, seabirds, and marine

'Catch data current through November 2010. mammals (including Steller sea lions) in the BSAL
>TAC, ABC and OFL data from Federal Register Harvest Specifications.

*Biomass from annual SAFE report projections issued the previous year.

Walleye Pollock




Diana Evans, NPFMC

For More Information:

G. Thompson, J. Ianelli,
and R. Lauth. 2010.
Assessment of Pacific Cod
Stock in the Eastern Bering
Sea and Aleutian Islands

Area.

http://www.afsc.noaa.gov/ref

m/stocks/assessments.htm

Pacific Cod

Biology: Pacific cod Gadus macrophalus is a demersal species found in the eastern BS, the Al
and GOA south to California. Pacific cod are distributed over the continental shelf at depths
from shoreline to 500 m. Mature fish tend to concentrate on the outer continental shelf and
prefer muddy or sandy soft sediment substrate. Juvenile Pacific feed primarily on small
invertebrates and euphausiids, whereas adults feed on fish such as juvenile pollock, and
invertebrates such as polychaetes, amphipods and crangonid shrimp. Predators of Pacific
cod include adult Pacific cod, Pacific halibut, salmon sharks and Steller sea lions.

Pacific cod are a relatively fast growing and short lived fish. Longevity can extend to 19
years. The size at 50% maturity is 58 cm (about 5 years). Females are highly fecund and can
produce more than 1 million eggs. Adults form spawning aggregations from January to May
in the BS. Natural mortality is estimated at M=0.34. Pacific cod begin to recruit to the
fisheries at age 3 and are 50% recruited by ages 4-5.

fishery in 1971. Japanese and Russian fisheries
harvested around 50,000 mt annually in the 1970s.
Joint ventures became more prevalent in the early
1980s until they were entirely phased out by the
domestic fleet a few years later. Catches have
remained fairly stable since 1988, averaging
193,000 mt annually.

Jackie Patt, UAF

Fishery Management: Like most other groundfish,
10.7% of the TAC is allocated to CDQ fisheries.
Since 2007 with implementation of Amendment 85, the remaining TAC is allocated among
sectors as follows: 1.4% to jig gear; 2% to hook and line/pot catcher vessels < 60’, 0.2% to
hook and line/pot catcher vessels > 60" LOA; 48.7% to hook and line catcher processors; 8.4%
to pot catcher vessels > 60; 1.5% to pot catcher processors; 2.3% to AFA trawl catcher
processors; 13.4% to non-AFA trawl catcher processors; and 22.1% to trawl catcher vessels.

Stock Assessment: The Pacific cod assessment is based on a Stock Synthesis model that uses
both length-structured and age-structured

) —s—Model A data. This model incorporates fishery data and
35 I —+—Model B —— fishery independent data from the NMFS EBS
§ . B /\LT ; —4—Model C trawl surveys. Pacific cod fall under Tier 3b of
E / / %\l the ABC/OFL control rules. The 2011 age 3+
E 25 ’ T biomass is estimated at 1,560,000 mt for the
8 BSAI. MSY reference points are not available
g 21 \ for Pacific cod. Catch specifications for 2011 are
g 15 Tl as follows: OFL=272,000 mt, For=0.29,
] ABC=235,000 mt, TAC=227,950 mt.
c 1
% 05 | Estimated biomass of Pacific cod has
a fluctuated over the last 35 years. The stock
0 , : ‘ ‘ ‘ : : increased rapidly and peaked in 1985, then
1975 1980 1985 1990 1995 2000 2005 2010 2015

declined slightly and stabilized. An increase in
biomass is projected in the short term due to
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relatively good year classes produced in 2006 and 2008.

Fishery: Pacific cod are taken with trawl, longline, pot and jig gear. In 2009, a total of 55
vessels using fixed gear (17 catcher vessels, 38 catcher processors), 47 pot gear vessels (43

catcher vessels, 4 catcher processors), and 70 vessels using trawl gear (54 catcher vessels, 16
catcher processors) caught Pacific cod in the BSAL

Economics: In 2009, ex-vessel value of Pacific cod catch in the BSAI was $88 million, and
production for all Pacific cod products in Alaska was 100,340 mt. worth $281 million.
Products included whole fish, headed and gutted fish, and fillets. Exvessel price averaged
$0.19/Ib for trawl gear and $0.26/1b for fixed gear.

Total catches, pre-season catch specifications, and exploitable
biomass of Pacific Cod in the BSAIL 1976-2011.

Year Catch! TAC? ABC OFL Biomass®
1976 54,671 - - - -
1977 36,597 58,000 - - -
1978 45,838 70,500 - - -
1979 39,354 70,500 - - -
1980 51,649 70,700 148,000 - -
1981 63,941 78,700 160,000 - -
1982 69,501 78,700 168,000 - -
1983 103,231 120,000 298,200 - -
1984 133,084 210,000 291,300 - -
1985 150,384 220,000 347,400 - -
1986 142,511 229,000 249,300 - -
1987 163,110 280,000 400,000 - -
1988 208,236 200,000 385,300 - 1,481,000
1989 182,865 230,681 370,600 - 1,190,000
1990 179,608 227,000 417,000 - 1,389,500
1991 172,158 229,000 229,000 - 1,030,000
1992 206,129 182,000 182,000 188,000 910,000
1993 167,390 164,500 164,500 192,000 655,000
1994 196,572 191,000 191,000 228,000 925,000
1995 245,030 250,000 328,000 390,000 1,620,000
1996 240,590 270,000 305,000 420,000 1,640,000
1997 234,641 270,000 306,000 418,000 1,590,000
1998 195,645 210,000 210,000 336,000 1,340,000
1999 162,361 177,000 177,000 264,000 1,210,000
2000 191,056 193,000 193,000 240,000 1,300,000
2001 176,659 188,000 188,000 248,000 1,320,000
2002 197,353 200,000 223,000 294,000 1,540,000
2003 211,059 207,500 223,000 324,000 1,680,000
2004 212,161 215,500 223,000 350,000 1,660,000
2005 205,635 206,000 206,000 265,000 1,290,000
2006 193,017 194,000 194,000 230,000 922,000
2007 174,124 170,720 176,000 207,000 960,000
2008 170,661 170,720 176,000 207,000 1,080,000
2009 175,746 176,540 182,000 212,000 1,260,000
2010 144,924 168,780 174,000 205,000 1,140,000
2011 - 227,950 235,000 272,000 1,560,000

!Catch data current through November 2010.
>TAC, ABC and OFL data from annual SAFE report.
*Biomass from annual SAFE report projections issued the previous year.

SeaAllliance/AGDB

Ecosystem Components: Bottom-up controls and/or
climactic shifts may be affecting Pacific cod
distribution and recruitment in the BSAIL Trends in
Pacific cod estimated biomass reflect potential
groundfish regime shifts associated with the Pacific
Decadal Oscillation (PDO). In 1978, the PDO switched
from a negative or cooler phase to a warmer, positive
phase. Model estimates show increased Pacific cod
biomass throughout the early 1980s following the
PDO switch to a positive phase (Hunt et al. 2002).
Increased Pacific cod abundance associated with
warmer temperatures may have caused a shift
towards top-down ecological forcing in the EBS,
where Pacific cod predation impacts EBS juvenile
pollock survivorship.

Pacific cod are an important prey item for SSLs,
especially in winter months. The draft Steller Sea Lion
Biological Opinion (Biop) released in August 2010
recommended Pacific cod fishery closure in area 543
and additional restrictions in 541 and 542.

Pacific Cod




Sablefish

Biology: Sablefish Anoplopoma fimbria distribution extends from the northern Mexico
through the Gulf of Alaska, along the Aleutian Islands and into the Bering Sea. Adult
sablefish are generally found at depths greater than 200 m along the continental slope, shelf
gullies and deep fjords. Juveniles (less than 40 cm) spend the first 2-3 years farther inshore
AFSC, NOAA Fisheries along the continental shelf and begin to move out to the continental slope around age 4-5.
Young-of-the-year feed primarily on euphausiids and copepods while adults are more
opportunistic feeders, relying more heavily on fish such as pollock, Pacific herring and
Pacific cod. Squid and jellyfish are important invertebrates in the adult sablefish diet. Coho
and Chinook salmon are the main predators of young-of-the-year.

Sablefish are relatively long lived. They begin to recruit to the fishery at age 4 or 5 and
longevity often reaches 40 years (oldest recorded sablefish in Alaska was 94 years old).
Female sablefish size at 50% maturity is approximately 65 cm (age 6). Females are slightly

larger than males, and fish in the BSAI generally tend to be smaller than in the GOA.
Natural mortality is estimated at M=0.10. Alaskan sablefish spawn near the edges of the

For More Information: continental slope between 300-500 m in late March.

D. Hanselman, C. Catch History: US fishermen have 60,000 B Eastern Bering Sea
Lunsford, and C. harvested sablefish since the end of the 50,000 A Hweslemaon o |
Rodgveller. 2010. 19t century as a byproduct of halibut p— I Eastomn GO
Assessment of the Sablefish i

fisheries. Harvests were relatively
small, averaging 1,666 mt from 1930-
1957. Japanese longlining began in the
EBS around 1958 and expanded into the
Al and GOA through the 1970s.
Japanese fleet catches increased
throughout the 1960s, and catch peaked
36,776 mt in 1972. High fishing pressure
in the early 1970s may have resulted in a population decline of sablefish in the mid-1970s. By
1988, US fishermen took the majority of the sablefish harvested in the GOA and BSAIL The
fishery was a derby-style fishery in the late 1980s and early 1990s until Individual Fishing
Quotas were implemented for the hook and line fishery in 1995.

in Alaska.
http://www.afsc.noaa.gov/ref
m/stocks/assessments.htm
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Year

Fishery Management: BSAI and GOA sablefish are managed as one population in federal
waters due to their highly migratory behavior during certain life history stages. The
sablefish fishery is regulated under the BSAI

S groundfish FMP through permits, limited entry,
“ catch quotas (TACs), seasons, in-season

E . adjustments, gear restrictions, closed waters,

3 | bycatch limits and rates, allocations, regulatory

o areas, record keeping, reporting requirements

3 1 and observer monitoring.

S 1 In 1990, Amendment 13 to the BSAI FMP

o similarly allocated sablefish quota by gear type;
- 50% to fixed gear and 50% to trawl gear in the

0

T T I BS; 75% to fixed gear and 25% to trawl gear in
1960 1970 1980 1990 2000 2010 2020 the AL. Amendment 20 to the GOA FMP and 15
to BSAI FMP established IFQ management for
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the sablefish fishery and allocated 20% of the fixed gear quota to a CDQ reserve for the
BSALI, effective 1990.

Stock Assessment: The sablefish assessment is based on a statistical sex-specific age-
structured model. This model incorporates fishery data and fishery independent data from
domestic and Japan-US cooperative longline surveys and the NMFS GOA trawl survey.
Sablefish fall under Tier 3b of the ABC/OFL control rules. The 2010 age 4+ biomass is
estimated at 205,000 mt for the GOA and BSAI combined. The catch specifications for
2011Bering Sea sablefish are as follows; OFL=3,360 mt, ABC=2,850 mt, TAC=2,850 mt. For
the Aleutian Islands, OFL=2,250 mt, ABC=1,900 mt, TAC=1,900 mt.

Biomass of sablefish has fluctuated over time. There were two

T"t;‘l_:alt;h‘;)sg pr e-seafsgn;ft;hhspedzl?ﬁ(:ﬁs’;lslil 1976 high points in biomass in the early 1970s and mid-1980s and two

a ma a a n , - . . .

%l;fl ¢ lomass o chisiage a7 in the decreases in the late 1970s and the mid-1990s. Relative

Year  Catch! TAC:> ABC OFL Biomass® | abundance is near an all-time low for the domestic longline
1976 4,582 - - - - | survey.
1977 4,615 - - - -
}g;g g?;; - - - - | Fishery: Sablefish are taken with trawl, longline and pot gear.
1980 2430 5.000 i i ~ | Most sablefish are taken with longline gear in the Aleutian
1981 3,137 5,000 - - - | Islands and pot gear in the Bering Sea. The sablefish season is
1982 4,139 5,000 - - - | open 7 months beginning in April, concurrent with the halibut
1983 3,368 5,000 - - “ | fishi Pri . ken incid 1Iv in th blefish
1984 3328 5340 6,185 ) _ | fishing season. Primary species taken incidentally in the sabletis
1985 3,796 4,500 6,080 . - | fishery include shortaker, rougheye and thornyhead rockfish.

1986 6,546 6,450 7,200 - -

1987 8,012 7,700 7,700 - Sperm whale and killer whale depredation is problematic for

1988 6,608 8400 9,200 ) 152,800 | gaplefish fisheries in the GOA and BSAL Depredation occurs

1989 4,500 5,270 6,200 - 93,300 . k

1990 4.445 7200 7.200 ) 114,500 when whales remove sablefish from longline gear, damage the

1991 3,199 6,300 6,300 - 53,100 | fish and/or fishing gear. Killer whale depredation predominates

1992 2,104 4,400 4,400 5,870 37.400 | in the BSAI and sperm whale depredation is more common the

1993 2,747 4,100 4,100 4,500 37,000 . N . .

1994 2470 3340 3340 4160 28,500 GOA. Depredation can lead to significant economic losses in the

1995 2,048 3800 3,800 4,900 30,400 | form of reduced catch, extended travel distances, and damaged

1996 1,349 2,300 2,500 3,300 26,100 | gear. Depredation may also reduce the accuracy of sablefish stock

1997 1,326 2,300 2,675 5610 36,500 assessment models. Additionally, depredating whales may be at

1998 1LISI 2,680 2,680 4,390 39,200 : y, daep & y

1999 1,211 3200 3200 4,980 43,000 | greater risk of mortality or injury through vessel strikes or

2000 1,790 3,900 3,900 4,840 51,000 entang]ement in gear.

2001 1,937 4,060 4,060 4,980 58,000

2002 2,261 4,480 4480 6,750 67,000 . .

2003 2048 6000 6000 8880 70,000 Economics: In 2009, the ex-vessel value of sablefish catch from

2004 1,993 6,000 6,450 8,640 71,000 | the BSAI was $11.6.5 million. Exvessel prices for BSAI sablefish in

2005 2,539 5060 5,060 6,120 66,000 | 2009 averaged $2.80/1b for

2006 2,166 5,820 6,160 7,420 66,000 . .

2007 2322 5790 5790 9,840 66,000 | fish caught on longline

2008 2,018 5,300 5,300 6,270 75,000 gear and $1.43/1b for fish "

2010 1,770 4,860 4,860 5,760 65,000 both t th =

2011 - 4750 4,750 5,610 62,000 | POt gear types, the &

primary product is frozen, p
head and gutted fish. 2

!Catch data current through November 2010. &)
>TAC, ABC and OFL from annual Federal Register. %

*Biomass from annual SAFE report projections.
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Yellowfin Sole

Biology: Yellowfin sole Limanda aspera are distributed from the Sea of Japan to British

Diana Evans, NPFMC Columbia, with the highest abundance in the Bering Sea. Yellowfin sole are the target of the
largest flatfish fishery in the US and are one of the most abundant flatfish species in the EBS.
Adult yellowfin sole occupy the benthos and have separate winter spawning and
summertime feeding grounds on the EBS shelf. Adults over-winter near the shelf margins
and then migrate to inner shelf areas in April/May each year for spawning and feeding.
Yellowfin sole predate on bivalves, polychaetes, amphipods, mollusks and fish. They are
prey for Pacific cod, Pacific halibut and skates.

Yellowfin sole are relatively slow-growing and long-lived. They begin to recruit to the

fishery at age 6, are fully selected by age 13 and longevity extends to 30+ years. Females
reach 50% maturity at 30 -
cm (10.5 years old) and are

highly fecund, producing
1.3-3.3 million eggs

For More Information:

depending on size. Annual

T. Wilderbuer, D. Nichol, natural mortality of adults

and J. Tanelli. 2010 is estimated at 0.12.
Assessment of Yellowfish Spawning occurs in LE)
Sole in the Bering Sea and ]une/]uly in shallow waters 2
Aleutian Islands Area. from Bristol Bay to £
http://www.afsc.noaa.gov/ref Nunivak Island. 5
m/stocks/assessments.htm E
= .
Fishery Management: ’ - B

BSAI Flatfish are regulated under the BSAI groundfish FMP through permits, limited entry,
catch quotas (TACs), seasons, in-season adjustments, gear restrictions, closed waters,
bycatch limits and rates (for halibut and crab), allocations, regulatory areas, record keeping,
reporting requirements and observer monitoring.

In 1985, the Flounder (Flatfish) category was broken into four management groups

(Greenland turbot, Arrowtooth flounder, Yellowfin sole, Other Flatfish) due to significant

differences in stock robustness and product values. Northern rock sole was separated from
the Other Flatfish complex in

Yellowfin Sole 1987. Flathead sole was separated
Female Spawning Biomass from the Other Flatfish complex
1200 . .
in 1995, and Alaska plaice was
1000 separated in 2002.
= 800 In 2008, BSAI FMP Amendment
]
=4 80 established catch shares for the
S 600
= -—= bottom trawl catcher-processor
® 400 fleet. Flatfish resources were
E allocated among BSAI trawl
@ 200 harvesters according to their
0 ] historic harvest patterns,
1954 1959 1964 1969 1974 1979 1984 1989 1994 1999 2004 2009 groundfish retention standards

Year were extended to
thecatcher/processor fleet,
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Total catches, pre-season catch specifications, and exploitable
biomass of Yellowfin Sole in the BSAI, 1976-2011.

Year Catch! TAC? ABC OFL Biomass®
1976 56,221 - - - -
1977 58,373 106,000 - - -
1978 138,433 126,000 - - -
1979 99,017 126,000 - - -
1980 87,391 117,000 169,000 - -
1981 97,301 117,000 214,500 - -
1982 95,712 117,000 214,500 - -
1983 108,385 117,000 214,500 - -
1984 159,526 230,000 310,000 - -
1985 227,107 226,900 310,000 - -
1986 208,597 209,500 230,000 - -
1987 181,429 187,000 187,000 - -
1988 223,156 254,000 254,000 - 1,408,000
1989 153,165 182,675 241,000 - 1,530,000
1990 80,584 207,650 278,900 - 1,640,000
1991 96,135 135,000 250,600 - 1,790,000
1992 146,946 235,000 372,000 452,000 2,660,000
1993 105,809 220,000 238,000 275,000 2,500,000
1994 144,544 150,325 230,000 269,000 1,925,000
1995 124,752 190,000 277,000 319,000 2,770,000
1996 130,163 200,000 278,000 342,000 2,850,000
1997 166,915 230,000 233,000 339,000 2,530,000
1998 101,315 220,000 220,000 314,000 3,010,000
1999 67,320 207,980 212,000 308,000 3,180,000
2000 84,070 123,262 191,000 222,600 2,820,000
2001 63,578 113,000 176,000 209,000 2,380,000
2002 74,985 86,000 115,000 136,000 1,597,000
2003 81,050 83,750 114,000 136,000 1,550,000
2004 75,510 86,075 114,000 135,000 1,560,000
2005 94,384 90,686 124,000 148,000 1,560,000
2006 99,138 95,701 121,000 144,000 1,680,000
2007 120,968 136,000 225,000 240,000 2,000,000
2008 148,894 225,000 248,000 265,000 2,200,000
2009 103,805 210,000 210,000 224,000 1,870,000
2010 114,600 219,000 219,000 234,000 1,960,000
2011 - 196,000 239,000 262,000 1,958,600

'Catch data current through November 2010.

21988-2010 TAC, ABC and OFL data from annual Federal Register
Harvest Specifications. Pre-1988 TAC and ABC data from annual SAFE
reports.

*Biomass from annual SAFE report projections.

monitoring requirements were increased, and fishermen
were given the ability to form cooperatives. Up to 93% of
the yellowfin sole TAC is allocated to the Amendment 80
fleet, depending on the TAC. Like other groundfish stocks
except pollock, 10.7% of TAC is first allocated to CDQ
groups.

Catch History: Yellowfin sole have been harvested annually
since the inception of the BS bottom trawl fishery in 1954.
Overharvesting by foreign vessels occurred from 1959-1962,
and catches averaged 404,000 mt annually during that
period. Catches declined during the late 1960s and early
1970s as a result of reduced abundance. Domestic and joint
venture fisheries for yellowfin sole emerged in the 1980s,
and only domestic harvesting has occurred since 1990.

Stock Assessment: The yellowfin sole assessment is a
separable catch-age, sex-specific analysis. This model
incorporates fishery data and fishery independent data from
annual trawl surveys. Yellowfin sole fall under Tier 1a of
the ABC/OFL control rules. The 2011 projected age 2+
biomass is 2,173,700 mt. Catch specifications for 2011 are as
follows; OFL=262,000 mt, ABC= 239,000 mt, TAC= 196,000
mt.

age 5 recruitment

recruitment (billions)

49 52 55 58 61 64 67 70 V3 V6 79 62 85 88 91 M4 9 0 3
year class
Yellowfin sole biomass peaked in the early-1990s. The
population has been in a slow decline as the strongest year
classes have passed through the fishery, however, the
population remains at fairly high/stable levels.

Fishery: Yellowfin sole are primarily caught with trawl gear. One catcher vessel and 29
catcher processors participated in 2009 flatfish fisheries in the BSAIL Fishing effort is focused
on the mid and inner BS shelf during ice-free conditions. A small area in Bristol Bay is open
to bottom trawling from April 1 - June 15 to allow the fishery to target this species when
they are aggregated and can be taken with low incidental catches of other species. Yellowfin
sole are usually headed and gutted or frozen whole for further processing. Retention by the
Amendment 80 sector was 88% in 2009.

Economics: In 2009, production was 126,540 mt for all flatfish products for a total gross
value of $157 million. Ex-vessel value of all flatfish caught in the BSAI in 2009 was $61.8

million.

Yellowfin sole




Arrowtooth Flounder & Kamchatka Flounder

Arrowtooth flounder Biology: From 1986 until 2011, two species were managed together under the “Arrowtooth
AFSC, NOAA Fisheries Flounder” complex (arrowtooth flounder Astheresthes stomias is and Kamchatka flounder A.
evermanni). In 2011, separate catch specifications were established for these species.

Arrowtooth flounder are distributed from the Kamchatka Peninsula to the BSAI south to

central California. Juveniles occupy continental shelf waters until age 4, at which point their

range expands into the continental slope. Adults migrate seasonally from shelf margins in

the winter to the outer shelf in

April/May with the onset of

warmer waters temperatures. In 300

the BSAI, arrowtooth flounder —— Asrowtooth Flounder

predate on juvenile pollock (47%), 0 — Kamehatia Flounder

adult pollock (19%) and

euphausiids (9%). Predators of

For More Information: include Pacific cod, pollock, skates
and Pacific sleeper sharks.

Comparison of species identified during the EBS survey
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150 +

T. Wilderbuer, D. Nichol,
and K. Aydin. 2010. Arrowtooth flounder recruitment
Assessment of Arrowtooth to the fishery begins at about 5

Flo‘_mder in the EaSte,m years, and females are fully
Bering Sea and Aleutian

100 4

50 4

Number hauls where species present

0 4

Islands Area. recruited by age 9. The estimated 1980 1985 1990 1995 2000 2005 2010
hitp://www.afsc.noaa.gov/ref length at 50% maturity is 28 cm for
m/stocks/assessments.htm males (4 years) and 37 cm for females (5 years). Female natural mortality is estimated at

M=0.2; for males, the best estimate is M=0.35. Adult males range in size from 30-50 cm, and
females range in size from 30-70 cm. The spawning period for arrowtooth flounder is
protracted and variable, ranging from September through March. Compared to Arrowtooth
flounder, relatively little is known about the life history of Kamchatka flounder.

Catch History: USSR and Japan targeted Greenland turbot and arrowtooth flounder during
the 1960s. Catches peaked from 1974-1976 at 19,000-25,000 mt. Arrowtooth flounder and
Greenland turbot were managed as a complex until 1985 due to their similar life history
characteristics and distribution. Catches decreased following implementation of the
Magnuson-Stevens Act in 1977.

Arrowtooth Flounder

Female Spawning Biomass Stock Assessment: The arrowtooth
900000 flounder assessment uses a length-
800000 based approach to calculating estimates
700000 of population numbers-at-age. This
& 600000 model incorporates fishery data and
§ 500000 fishery independent data from EBS and
E 400000 B40% B40% Al trawl surveys. Arrowtooth flounder
m 300000 - —p=pr - fall under Tier 3a of the ABC/OFL
200000 H_[—I—I—I—P'F'??" B35% control rules. The 2011 projected
100000 biomass is 1,124,200 mt. Catch
0

specifications for 2011 are as follows;
OFL=186,000 mt, ABC= 153,000 mt,
Year TAC= 25,900 mt. Biomass of Kamchatka
flounder is projected to be 128,800 mt in

1975 1980 1985 1990 1995 2000 2005 2010
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2011. Catch specifications for
Kamchatka flounder for 2011 are as
follows; OFL=23,600 mt, ABC= 17,700
mt, TAC=17,700 mt.

Fishery: Arrowtooth flounder remains
a non-target fishery but catches and
retention have increased in response to

age 1 recruitment
1200000000
1000000000
800000000

600000000

recruitment

400000000

developing markets. Arrowtooth

flounder are also an incidental catch in

the more valuable target flatfish

fisheries. One catcher vessels and 29

200000000

0
1975 1978 1981 1984 1987 1990 1993 1996 1999 2002 2005

year class

catcher processors participated in 2009 flatfish fisheries in the BSAL. From 2005-2007, at least
50% of arrowtooth flounder caught was discarded. Retention improved with Amendment 80
to the BSAI FMP in 2008. Retention rate for arrowtooth flounder by the Amendment 80

Total catches, pre-season catch specifications, and exploitable

biomass of Arrowtooth Flounder in the BSAI, 1986-2011.
Year Catch’ TAC? ABC OFL Biomass®
1986 6,903 20,000 20,000 - -
1987 4,539 9,795 30,900 - -
1988 5,883 5,531 109,500 - 377,700
1989 3,222 6,000 163,700 - 528,200
1990 4,232 10,000 242,500 - 519,000
1991 13,686 20,000 116,400 - 590,400
1992 11,980 10,000 82,300 114,000 457,000
1993 9,298 10,000 72,000 96,000 480,000
1994 14,377 10,000 93,400 130,000 519,000
1995 9,283 10,227 113,000 138,000 625,000
1996 14,610 9,000 129,000 162,000 578,000
1997 9,651 20,760 108,000 167,000 587,000
1998 15,679 16,000 147,000 23,000 869,000
1999 10,573 134,354 140,000 219,000 819,000
2000 13,228 131,000 131,000 160,000 785,000
2001 14,056 22,011 117,000 141,500 701,000
2002 11,853 16,000 113,000 137,000 671,000
2003 14,580 12,000 112,000 139,000 597,000
2004 18,139 12,000 115,000 142,000 696,000
2005 14,237 12,000 108,000 132,000 684,000
2006 13,361 13,000 136,000 160,000 964,000
2007 11,917 20,000 158,000 193,000 1,280,000
2008 21,884 75,000 244,000 297,000 1,780,000
2009 28,914 75,000 156,000 190,000 1,140,000
2010 38,098 75,000 156,000 191,000 1,120,000
2011 - 25,900 153,000 186,000 1,124,200

'Catch data current through November 2010.

21988-2010 TAC, ABC and OFL data from annual Federal Register

Harvest Specifications. Pre-1988 TAC and ABC data from annual

SAFE reports.

*Biomass from annual SAFE report projections.

sector was 93% in 2009.

Ecosystem Components: Arrowtooth flounder biomass
has been steadily increasing in the BS since the early
1980s. There is the potential that arrowtooth flounder
could exert predation pressure on their main prey
resource, juvenile pollock. However, simulation models
suggest that the role of pollock as a predator of
arrowtooth flounder (limiting population growth) is
more important than the role of pollock as prey in the
BSAL

BS Arrowtooth diet

Euphausiids 9%1\

ron‘al 5%
| rEelpouts 4%

/
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NP shrimp 2%
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Rock Sole

=~ RS R o 8 S .. Biology: Two species of rock sole, Northern rock sole Lepidopsetta polyxstra and Southern
Diana Evans. NPEMC rock sole L. bilineatus, occur in the North Pacific Ocean and are managed together as one
’ complex. Northern rock sole are the most commonly found species of rock sole in the BSAI
Adults are bottom dwellers and occupy separate winter and summer feeding ground along
the continental shelf. As early juveniles, rock sole consume plankton and zooplankton,
switching to bivalves, polychaetes, amphipods, mullosks and crustaceans as they age and
become late juveniles and adults. Small rock sole are prey for Pacific cod, pollock, yellowfin
sole, skates and Pacific halibut.

Recruitment to the fishery begins at age 4 and they are fully selected by age 11. Estimated
length at 50% maturity is 35 cm (9 years). Natural mortality is estimated at M=0.15. Rock sole
spawn from December to March in two separate concentrations in the BS along the
continental shelf/slope break.

Catch History: Rock sole were harvested by Japanese and Soviet vessels beginning in 1963.

Catches averaged 7,000 mt annually from 1963-1969 and increased during the early 1970s.
For More Information: Peak catch occurred in 1972 (61,000 mt). Catches declined until joint venture operations
began in 1980. Catches again increased during the 1980s and peaked in 1988 (86,000 mt). The
fishery was fully domesticated by 1990, and catches have remained fairly stable since 1990
(average 46,000 mt annually).

T. Wilderbuer and D.
Nichol. 2010. Assessment
of Northern Rock Sole in

the Eastern Bering Sea and Fishery Management: Rock sole is regulated under the BSAI groundfish FMP through
Aleutian Islands Area.

hito: permits, limited entry, catch quotas (TACs), seasons, in-season adjustments, gear

ttp://www.afsc.noaa.gov/ref

m/stocks/assessments.htm restrictions, closed waters, bycatch limits and rates, allocations, regulatory areas, record
keeping, reporting requirements and observer monitoring. In 2008, BSAI FMP Amendment
80 modified rock sole fishery management, such that 100% of the directed fishery rock sole
TAC is allocated among non-AFA trawl catcher processors according to their historic
harvest patterns, groundfish retention standards were extended to catcher/processor fleet
and fishermen were given the ability to form cooperatives. Like other groundfish, 10.7% of
rock sole TAC is allocated to CDQ groups.

Stock Assessment: The rock sole
Northern Rock Sole assessment uses AD Model builder

Female Spawning Biomass software to conduct a separable
catch-age analysis that estimates

900 abundance, mortality and

800 recruitment. This model

700 incorporates fishery data and
f 600 fishery independent data from EBS
§ 500 and Al trawl surveys. Rock sole fall
= 400 under Tier 1a of the ABC/OFL
§ 300 c9ntrol rl'ﬂes. The 2011 projected
E 200 biomass is 1,868,400 mt and
% 100 Bmsy=259,000. Catch specifications

for 2011 are as follows;
0 OFL=248,000 mt, ABC= 224,000 mt,
1975 1980 1985 1990 1995 2000 2005 2010

TAC= 85,000 mt.
Year
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Strong recruitment and low fishing effort enabled rock sole biomass to increase significantly
from 1985-1995. Estimated biomass peaked in the late 1990s and then declined by about 20%

through 2005. The decline during the early 2000s was attributed to below average

recruitment to the adult population

during the 1990s. Estimated
biomass began increasing again in
2005 as a result of a series of above
average year-classes.

Fishery: Rock sole are caught by
trawl catcher-processors targeting
roe-bearing females. The primary
product for the rock sole fishery is
the high value roe. The fishery

6 age 1 recruitment
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occurs from January-March and is focused in outer Bristol Bay and north of Unimak Island.
A total of 3 catcher vessels and 34 catcher processors participated in the 2008 flatfish
fisheries in the BSAI From 1987-2000, over 50% of rock sole catch was discarded. Retention

Total catches, pre-season catch specifications, and exploitable biomass

of Rock Sole* in the BSAI, 1989-2011.
Year Catch' TAC? ABC OFL Biomass’
1989 68,912 90,762 171,000 - 1,277,900
1990 35,253 60,000 216,300 - 1,193,900
1991 46,681 90,000 246,500 - 1,363,700
1992 51,956 40,000 260,800 260,800 1,481,000
1993 64,260 75,000 185,000 270,000 1,550,000
1994 60,584 75,000 313,000 363,000 1,790,000
1995 55,028 60,000 347,000 388,000 2,330,000
1996 47,146 70,000 361,000 420,000 2,360,000
1997 67,520 97,185 296,000 427,000 2,390,000
1998 33,667 100,000 312,000 449,000 2,360,000
1999 40,511 120,000 309,000 444,000 2,320,000
2000 49,666 137,760 230,000 273,000 2,070,000
2001 29,475 75,000 228,000 271,000 1,940,000
2002 41,865 54,000 225,000 268,000 1,850,000
2003 37,339 44,000 110,000 132,000 877,000
2004 48,680 41,000 139,000 166,000 1,160,000
2005 37,361 41,500 132,000 157,000 1,380,000
2006 36,456 41,500 126,000 150,000 1,490,000
2007 37,127 55,000 198,000 200,000 1,670,000
2008 51,277 75,000 301,000 304,000 1,880,000
2009 48,593 90,000 296,000 301,000 1,630,000
2010 53,111 90,000 240,000 243,000 1,770,000
2011 - 85,000 224,000 248,000 1,868,400

*Rock Sole included in Other Flatfish category before 1989.

'Catch data current through November 2010.

%1989-2010 TAC, ABC and OFL data from annual Federal Register Harvest

Specifications.

*Biomass from annual SAFE report projections.

rate for rock sole by the Amendment 80 sector increased
to 87% in 2009.

Ecosystem Components: Northern rock sole
recruitment has been linked to decadal scale climate
variability, especially ocean forcing by onshelf/offshelf
winds in the BS. After spawning in March, northern
rock sole larvae are subject to advection from wind,

current and tidal forcing during the spring. Using an
ocean surface current model, northern rock sole larvae
advection towards favorable nursery areas and resultant
above-average recruitment occurred during years with
onshelf (easterly) winds during the 1980s and again in
2001-2003. Conversely, periods of offshelf (westerly)
winds during the 1990s corresponded with average or
poor recruitment.

Diana Evans, NPFMC

Rock Sole




Greenland Turbot

NOAA Fisheries

Biology: Greenland turbot Reinhardtius hippoglossoides has a circumpolar distribution,
occurring in both the North Pacific and North Atlantic Oceans. Juveniles inhabit shallow
continental shelf waters (<200 m) for the first 3-4 years and move out to the deeper waters of
the continental slope (200-1,000 m). Greenland turbot predate on euphausiids, polychaetes
and small fish (e.g. pollock) as they mature. In the North Pacific, juvenilesare prey for Pacific
cod and Pacific halibut.

Greenland turbot size at 50% maturity is around 60 cm (age 5-10). Greenland turbot begin to
recruit to longline fisheries at about 60 cm and are fully recruited at 90 cm. Natural mortality
is estimated at M=0.112. Peak spawning period is from November — February in the EBS.
Female fecundity is fairly low; females less than 83 cm release 25,000-150,000 eggs.

Catch History: Catches averaged 30,000 mt
annually during that during the 1960s when the
USSR and Japan first targeted the Greenland
For More Information: turbot fishery. Catches peaked in the mid-1970s,
and declined after 1986 due to poor recruitment.

B TRAWL
1 B LONGLINE
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J. Ianelli, T. Wilderbuer,
and D. Nichol. 2010. Stock Assessment: The Greenland turbot
Assessment of Greenland assessment is based on a stock synthesis model
Turbot in the Eastern hat i fisherv d d fish
Bering Sea and Aleutian that incorporates tishery data and tishery
independent data from EBS slope and shelf
Islands Area. )
hitp://www.afsc.noaa.gov/ref bottom-trawl surveys and the NMFS longline
m/stocks/assessments.htm survey. Greenland turbot fall under Tier 3a of the 1960 1970 1980 1960 2000 2010
ABC/OFL control rules. The 2011 projected s
biomass is 74,000 mt. Catch specifications for 2011 are as follows; OFL=7,220 mt, ABC= 6,140
mt, TAC= 5,050 mt. Catch limits are further apportioned into BS (3,500 mt) and Al (1,550 mt)
components.

Landings (mt)
40000

20000

Biomass has declined since the early 1970s, however it may have been abnormally high
during the 1970s. Good year-classes have
been produced in recent years, so biomass is

Total catches, pre-season catch specifications, and exploitable expected to §
biomass of Greenland Turbot in the BSAI, 2000-2011. increase in the 2
= 20,000
. R , | near future. 5
Year Catch TAC ABC OFL Biomass 5
2000 6,974 9,300 9,300 42,000 233,000 Fisherv: The E
2001 5312 8400 8400 31,000 210,000 | —1STELY: S i
2002 3,635 8,000 8,100 36,500 208,000 | Greenland ‘
2003 3,530 4,000 5800 17,800 112,000 | turbot season
2004 2,239 3,500 4,740 19,300 132,000 .
2005 2579 3500 3,930 19,200 98300 | OPensinMay o |
2006 1977 2,740 2,740 14,200 74,200 | and fishing SECEEILILEEIEPILLILIILEFEETIIEIFES
2007 2,003 2,440 2,440 15,600 119,000 | effortis
5883 ‘2";2 ; %’ggg g’ggg } Z ’ggg 182’888 concentrated on the continental slope throughout the EBS and
2010 - 6120 6120  7.460 61,100 | onboth sides of the AL
2011 - 5050 6,140 7,220 73,981
Current Issues: Killer whale depredation is problematic for
;CatCh data current through November 2010. o Greenland turbot longline fisheries in the EBS.
TAC, ABC and OFL from Federal Register Harvest Specifications.
*Biomass from annual SAFE report projections.
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Alaska Plaice

Biology: Alaska plaice Pleuronectes quadrituberculatus distribution extends through the Sea of
Diana Evans, NPFMC Japan, Chukchi Sea, BSAI and GOA. Alaska plaice are generally found along the EBS
continental shelf, with relatively few found in the Al region. Summer distribution of adults
is generally confined to depths less than 110 m, with larger fish in deeper waters and smaller
juveniles in shallower coastal waters. Alaska plaice predate on polychaetes and amphipods
and are prey for Pacific cod, Pacific halibut and yellowfin sole.

Alaska plaice recruit to trawl fisheries at age 4, are full recruited by age 13. Females mature
between ages 7 and 12. Natural mortality is estimated at M=0.13. Spawning usually occurs
in March and April on hard sandy substrate in the EBS.

Catch History: Alaska plaice were harvested by Japanese and Soviet vessels beginning in
1963. Catches increased from 1,000 mt in 1971 to a peak of 62,000 mt to in 1988. Joint
ventures began in 1988, and the fishery was fully harvested by domestic vessels in 1991.
Although a small directed target fishery exists, it is mainly a secondary catch in the

For More Information: yellowfin sole
fishery. Alaska Plaice

T. Wilderbuer, D. Nichol, Female spawning biomass

and P. Spencer. 2010. Stock Assessment: oo

Assessment of Alaska The assessment 350000

glalce ldnflle ‘Efastelrr; Bzrmg uses a sex-specific, 300000

ea and Aleutian Islands
Area age-structured £ 250000
. ) -

http://www.afsc.noaa.gov/ref model. This model § 200000 B40%

m/stocks/assessments.htm incorporates fishery 'cgn 150000 7(———@—5% ———————————————————————————————————
data and fishery 100000
independent data 50000
from trawl surveys. 0
Alaska plaice fall 1975 1980 1985 1990 1995 2000 2005 2010
under Tier 3a of the Year
ABC/OFL control

rules. The 2011 projected biomass is 780,300

mt. Catch specifications for 2011 are as ot

age 3 recruitment
900000

- - _ follows; OFL= 5 800000
Total catches, pre-season catch specifications, and exploitable g 700000
biomass of Alaska Plaice* in the BSAL 2002-2011. 79,100 mt, 3 o
ABC= 65,100 B oo |
Year  Catch'  TAC? ABC OFL Biomass’ | mt, TAC= B oo
2002 ; ; ; - 1,100,000 | 16000 mt. 20000 it ii i iiii
2003 10,118 10,000 137,000 165,000 1,080,000 0
2004 77888 8,000 203’000 258’000 1’050’000 1972 1975 1978 1981 1984 1987 1990 1993 1996 1999 2002
2005 11,194 8,000 189,000 237,000 913,000 | Recent strong year class

2006 17,318 8,000 188,000 237,000 1,008,000 | year-classes

2007 19,522 25,000 190,000 241,000 1,340,000 | should contribute to increasing total biomass and female
2008 17,376 50,000 194,000 248,000 1,850,000 ine bi in th futu
2009 13,699 50,000 232,000 298,000 1,500,000 | SPaWNINg DIOMAsS 1N the near future.

2010 15,771 50,000 224,000 278,000 2,260,000 ) _ o
2011 - 16,000 65,100 79,100 780,300 | Fishery: Alaska plaice are caught primarily by trawl catcher
processors targeting higher-value flatfish species such as

Tg;?:ﬁi;??jé:ﬁ?ﬁfgugﬁﬁg:;rbgftz%slhocomplex 2002. yellowfin sole. With the implementation of Amendment 80 in
>TAC, ABC and OFL data from Federal Register. 2008, retention rates of Alaska plaice increased from about 5%

*Biomass from annual SAFE report projections. (2003-2005 average) to 64% in 2008.

Alaska Plaice




AFSC, NOAA Fisheries

For More Information:

W. Stockhausen, D. Nichol,
R. Lauth, and M. Wilkins.
2010. Assessment of
Flathead Sole in the
Eastern Bering Sea and
Aleutian Islands Area.
http://www.afsc.noaa.gov/ref
m/stocks/assessments.htm

Flathead Sole

Biology: Flathead Sole is managed as a two-species complex including flathead sole
Hippoglossoides elassodon and Bering flounder Hipogloissoides robustus. Individuals of both
species are morphologically similar; flathead sole are faster growing and achieve larger size.
Flathead sole are distributed in the Kuril Islands, BS, GOA and down to northern California.
In the northern part of its range, its distribution overlaps with Bering flounder. Bering
flounder distribution extends from the Chukchi Sea into the western BS. Bering flounder
generally represents less than 3% of the estimated survey biomass of the two species. Adult
flathead sole overwinter near the shelf margins before migrating to the mid and outer
continental shelf in April or May each year for feeding. Flathead sole predate on pollock,
polychaetes, brittle stars and crustaceans. They are prey for adult pollock and Pacific cod.

Flathead sole recruitment to the fishery begins at age 4, and longevity extends to 32 years.
Estimated length at 50% maturity is 32 cm. Natural mortality is estimated at M=0.20.
Flathead sole spawn in March and April, primarily in deeper waters near the margins of the
continental shelf. Females release from 70,000-600,000 eggs depending on size.

Catch History: Flathead sole were harvested by Japanese and Soviet vessels beginning in
1963. Flathead sole catches peaked in 1971 (51,000 mt). Catches declined to 15,000 mt in 1975
and remained under 10,000 mt until 1990. Catch levels have increased since the 1980s due to
higher incidental catch rates and emerging markets for flathead sole, averaging 18,377 mt
from 1995-2009.

Stock Assessment: The assessment uses a split-sex, age-based model with length-based
formulations for fishery and survey selectivities. This model incorporates fishery data and

Total catches, pre-season catch specifications, and exploitable
biomass of Flathead Sole* in the BSAI, 1995-2011.

Year Catch! TAC?
1995 14,713 30,000
1996 17,344 30,000
1997 20,681 43,500
1998 24,597 100,000
1999 18,555 77,300
2000 20,439 52,652
2001 17,809 40,000
2002 15,547 25,000
2003 13,792 20,000
2004 16,850 19,000
2005 16,151 19,500
2006 17,947 19,500
2007 18,744 30,000
2008 24,539 50,000
2009 19,549 60,000
2010 19,863 60,000
2011 - 41,548

*Flathead Sole removed from Other Flatfish category 1995. Flathead
Sole category includes Bering Flounder and Flathead Sole.

!Catch data from BSAI SAFE.

>TAC, ABC and OFL from annual Specifications. =
*Biomass corresponds to the annual SAFE report projections.

fishery independent data from trawl surveys. Flathead sole

fall under Tier 3a of the ABC/OFL control rules. The 2011
projected biomass is 791,000 mt. Catch specifications for
ABC OFL Biomass® | 2011 are as follows; OFL=83,300 mt, ABC= 69,300 mt, TAC=
138,000 167,000 677,000 | 41,548 mt.
116,000 140,000 593,000
101,000 145,000 632,000 . . o
132,000 190,000 824,000 Fls_hergLj In 200?, BSAI FMP Amendment‘SO allocated 100%
77,300 118,000 710,000 of the directed fishery flathead sole TAC is allocated among
73,500 90,000 660,000 | non-AFA trawl catcher processors according to their historic
2‘2"238 }g%ggg gég’ggg harvest patterns. The fishery mainly occurs from January-
66,000 81.000 550000 | June. Primary products are H&G with roe-in and kirimi.
61,900 75,200 505,000
58,500 70,200 560,000
59,800 71,800 636,000 Total biomase
79,200 95,300 875,000 2 | T sawmngtiomass| <77~ ~
71,700 86,000 820,000 -
71,400 83,500 834,000 - = |
69,200 83,100 785,000 z %
69,300 83,300 791,000 S _
g
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-
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Other Flatfish

Biology: The Other Flatfish complex Common Name _ Scientific Name

Dover sole consists of 15 species. Starry flounder, rex :
AFSC, NOAA Fisheries P : y ’ Arctic flounder Liopsetta glacialis
sole, longhead dab, Dover sole, and Butter sole Isopsetta isolepis
butter sole comprise the majority of Curlfin sole Pleuronectes decurrens
harvested “Other Flatfish.” Deepsea sole Embassichths bathybius
Dover sole Microstomus pacificus
Data are limited for many of the species English sole Parophrys vetulus
in this complex. Rex sole and Dover sole | Longhead dab Limanda proboscidea
L . . . Pacific sanddab Citharichthys sordidus
are distributed from Baja California, . .
i Petrale sole Eopsetta jordani
through the BSAI and widely throughout | pex sole Glyptocephalus zachirus
the GOA. Adult rex sole and Dover sole Roughscale sole Clidodoerma asperrimum
are bottom dwellers and are generally Sand sole Psettichthys melanostictus
found in water deeper than 300 m. Slender sole Lyopsetta exilis
Maturity studies from Oregon show that Starry ﬂounder Platichthys stellatus ) )
. . o . Sakhalin sole Pleuronectes sakhalinensis
For More Information: rex sole estimated length at 50% maturity
is 16 cm (males) and 24 cm (females). Maturity studies from Oregon indicate that Dover sole
T. Wilderbuer, D. Nichol, estimated length at 50% maturity is 33 cm (females). Available natural mortalities are as
and P. Spencer. 2010. follows; rex sole M=0.17, Dover sole M=0.085, remaining Other Flatfish M=0.20.

Assessment of Other

Flat,ﬁSh in the EasterrT Catch History: Other Flatfish are non-target species but have been captured in target flatfish
Bering Sea and Aleutian

Islands Area. fisheries since Japanese and Soviet fleets began fishing in the Bering Sea in 1963. Prior to its

http://www.afsc.noaa.gov/ref removal from the “Other Flatfish” complex in 2002, Alaska plaice comprised the majority of

m/stocks/assessments.htm harvested “Other Flatfish.” Catch of Alaska plaice and “Other Flatfish” peaked in 1988 at
137,418 mt. Since the removal of Alaska plaice from the complex, annual catches have
averaged about 3,500 mt from 2003-2010.

Stock Assessment: The Other Flatfish assessment uses survey biomass estimates as
principal data sources to estimate biomass. “Other Flatfish” are managed under Tier 5 of the
— ABC/OFL control rules. The 2011 projected biomass is 127,300 mt.
Total catches, pre-season catch specifications, and .
exploitable of Other Flatfish* in the BSAI, 2002-2011. Catch specifications for 2011 are as follows; OFL=19,500 mt, ABC=
14,500 mt, TAC= 3,000 mt.

Year Catch' TAC* ABC OFL Biomass®

2002 2631 3.000 18100 21.800 78.300 Estimated biomass of “Other Flatfish” was relatively stable from
2003 2,749 3,000 16,000 21,400 107,000 | 1983-1995 (averaging about 55,000 mt), then increased and has
2004 4,669 3,000 13,500 18,100 90,300 | remained at a high level from 2004-2010, averaging about 130,000
2005 4599 3,500 21,400 28,500 143,000 |

2006 3233 3,500 18,100 24,200 121,000 :

2007 5,840 10,000 21,400 28,500 149,000 . . . .

2008 3623 21,600 21,600 28.800 150,000 | Fishery: Other Flatfish are caught primarily by trawl catcher

2009 2,163 17,400 17,440 23,100 121,000 | processors targeting higher value flatfish species. Nevertheless,
2010 2,179 17,300 17,300 = 23,000 121,000 | 809, of the Other flatfish were retained by the Amendment 80
2011 - 3,000 14,500 19,500 127,329

Sector in 2009. Other Flatfish are also caught in Pacific cod, bottom

pollock, Pacific ocean perch and other flatfish fisheries.
*Alaska plaice removed from Other flatfish complex 2002.
Flathead sole removed from Other Flatfish complex 1995.
!Catch data current through November 2010.

21988-2010 TAC, ABC and OFL data from FR Specifications.
*Biomass from annual SAFE report projections.

Other Flatfish




Pacific Ocean Perch

AFSC, NOAA Fisheries
Biology: Pacific Ocean Perch (POP) Sebastes alutus distribution extends from Japan around
the Pacific Rim south to California. POP are most abundant in AI, GOA and British
Columbia and are found primarily offshore along the continental slope in depths from 180-
420 m. POP are a demersal species found over cobble substrate. Seasonal changes in depth
distribution occur, and adults migrate farter offshore to dee per waters during winter.

During late spring and summer,
POP migrate to shallower waters
inshore for summer feeding.
Ppopulations often occur in patchy
aggregations. Juveniles feed on
calanoid copepods, whereas adults
prey on on euphausiids, shrimp and
squids. POP are prey for Pacific
halibut, sablefish, Pacific cod and
For More Information: arrowtooth flounder.

P. Spencer and J. Ianelli. POP is a slow-growing, long lived

2010. Assessment of Pacific  gpecies. Recruitment to trawl fisheries begins at age 5, and they are fully recruited to the
Ocean Perch ir_l the Bering fishery around age 8. Females reach 50% maturity at 29 cm (10.5 years in the GOA) and
SAiae:nd Aleutian Islands longevity extends to 90 years (oldest recorded 98 years). Natural mortality is estimated to be
http://www.afsc.noaa.gov/ref M=0.06. Females are viviparous, retaining their fertilized eggs within the ovary until larval
m/stocks/assessments.htm extrusion. Mating takes place in late fall, and larval extrusion occurs in early spring. Females

release from 10,000-300,000 eggs each year, depending on size.

Catch History: Soviet and Japanese trawl fisheries targeted POP throughout the 1960s.
Catches in the EBS peaked at 47,000 mt in 1961 and in the Al in 1965 at 109,100 mt. Intense
harvesting pressure reduced the stock biomass during that time, and catches declined
through the mid 1980s. Foreign fisheries were replaced by joint ventures in the late1980s,
and the fishery was fully domesticated by 1990, with catches reaching 20,289 mt. Catches
averaged 14,311 mt annually from 2004-2009.

g Stock Assessment: The assessment uses an age-
E ] ) structured population dynamics model using AD
L o Model Builder software. This model incorporates
o= fishery data and fishery independent data from
E g . biennial trawl surveys. POP are managed under
g o Tier 3a of the ABC/OFL control rules. The 2011
E 7 projected biomass is 600,600 mt. Catch
% E ] specifications for 2011 are as follows; OFL=36,300
E il mt, ABC=24,700 mt, TAC= 24,700 mt. Catch limits
:":_i — are further apportioned by Al subarea.
E - Estimated biomass declined significantly from
- 890,000 mt in 1960 to 107,000 mt in 1980. Biomass
=7 recovered during the late 1980s due to above-

1960 1970 1950} 1900} ) 10 average year classes in the Al and reduced

Year
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exploitation rates. Estimated
biomass averaged 408,000 mt
annually from 2004-2009.

Fishery: POP are caught primarily
in bottom trawl fisheries. The Al
fishery opens in July and is
concentrated during the summer
months. Since 1996, the majority of
the catch (by weight) occurred in
the western Aleutians. In 2009, the
discard rate for POP was 5%.

Fishery Management: In 1991, the
POP and Other Red Rockfish <
complexes were separated from the POP/Other Rockfish complex. In 2001 the POP Complex
was separated into three management units; POP, Shortaker/Rougheye, and
Sharpchin/Northern rockfish. In 2002, sharpchin rockfish were dropped from the complex
due to sparse catches, leaving Northern rockfish as a single species management unit. In
2004, Shortraker and Rougheye rockfish were split into single species management units. In

Mark Fina, NPFMC

2008, the Rougheye rockfish category was reclassified as a two species complex,
Blackspotted and Rougheye rockfishes.

Rockfish are regulated under the BSAI groundfish FMP through permits, limited entry,
catch quotas (TACs), seasons, in-season adjustments, gear restrictions, closed waters,
bycatch limits and rates, allocations, regulatory areas, record keeping, reporting
requirements and observer monitoring. In 2008, BSAI FMP Amendment 80 allocated 90-98%
(depending on sub-area) of the AI Pacific ocean perch TAC, along with flatfish and Atka
mackerel as catch shares among non-AFA trawl catcher processors according to their
historic harvest patterns. Like other groundfish, 10.7% of rockfish is first allocated to CDQ
groups.

Total catches, pre-season catch specifications, and Economics: In 2009, ex-vessel value of catch was $7.2 million
exploitable biomass of Pacific Ocean Perch in the BSAI, for all BSAI Rockfish. Production was 18,910 mt for all rockfish
2004-2011. products in Alaska, with a gross value $37.2 million. Four
1 2 . 3

Year  Catch’  TAC ABC  OFL Biomass™ | catcher vessels and 12 catcher processor vessels participated in

2004 11,896 12,580 13,300 15,800 375,000 Kfish fisheries in the BSAI in 2009. Pri duct

2005 10426 12,600 14,600 17,300 382,000 | Focxlishhisheries i the 1n 2007 Frimary products are

2006 12,859 12,600 14,800 17,600 385,000 | H&G and whole fish. Rockfish product price averaged $0.87/1b

2007 18,468 19,900 21,900 26,100 457,000 | for at-sea processors and $0.97/Ib for shoreside processors.

2008 17,436 21,700 21,700 25,700 453,000

2009 14,779 18,800 18,880 22,300 402,000 . : : .

2010 16567 18.860 18.860 22.400 403,000 Ecosv.tem Components: POP .ha.b1tat use shifts with ontogeny.

2011 - 24700 24,700 36,300 600,600 | Juveniles are thought to remain in more rugged, rocky benthic

*POP removed from POP Complex 2004.
!Catch data current through November 2010.
>TAC, ABC and OFL data from annual Federal Register Harvest

Specifications.

*Biomass from annual SAFE report projections.

environments, whereas adults move into deeper, less rough
habitats. POP were also found to be associated with epibenthic
sea pens and sea whips along the BS slope.

Pacific Ocean Perch




Northern Rockfish

AFSC, NOAA Fisheries

For More Information:

P. Spencer and J. Ianelli.
2010. Assessment of
Northern Rockfish in the
Bering Sea and Aleutian
Islands Area.
http://www.afsc.noaa.gov/ref

m/stocks/assessments.htm

Biology: Northern rockfish Sebastes polyspinus distribution extends from the Kamchatka
Peninsula, through the BSAI, GOA and British Columbia. This species is most abundant in
the central GOA to the western end of the AL. Northern rockfish are demersal and are
generally found in discrete aggregations with patchy distributions along the outer
continental shelf from 75-150 m They prey on calanoid copepods, euphausiids and
chaetognaths. Based on stomach content data for POP, Pacific halibut and sablefish likely
prey on Northern rockfish.

Northern rockfish is a relatively slow-growing, long lived species. Age at 50% maturity is
12.8 years in the GOA, and longevity extends to 50 years (oldest recorded 57 years). Natural
mortality is estimated to be M=0.043. Females are viviparous, retaining their fertilized eggs
within the ovary until larval extrusion.

Catch History: Foreign trawl fisheries were replaced by joint ventures in the 1980s, and the
fishery was fully domesticated by 1990. Catches of Northern rockfish peaked in 1995 at 6,724
mt and ranged from 859-6,724 mt from

Total catches, pre-season catch specifications, and exploitable
biomass of Northern Rockfish in the BSAI, 2001-2011.

Year Catch! TAC?
2001 - -
2002 - 6,760
2003 - 6,000
2004 4,684 5,000
2005 3,964 5,000
2006 3,824 4,500
2007 4,021 8,190
2008 3,287 8,180
2009 3,088 7,160
2010 4,039 7,240
2011 - 4,000

*Northern Rockfish removed from Other Rockfish catetory 2001.
'Catch data current through November 2010.

>TAC, ABC and OFL from annual Federal Register.

*Biomass data corresponds to the annual SAFE report projections.

1990-2009. Catches from 2004-2009 g |
averaged 3,800 mt annually. z . f
Stock Assessment: The Northern E - T 'd'__'_;ff'_’_’”f e
rockfish assessment uses an age- § g | ff’“f st
structured population dynamics model % F | ——.
using AD Model Builder software. This 2 = -t
model incorporates fishery data and A
fishery independent data from biennial ]
trawl surveys. Northern Rockfish are I I I I I
managed under Tier 3a of the 1980 1985 1990 1995 2000 2005 2010
ABC/OFL control rules. The 2011 Year
projected biomass is 201,000 mt. Catch
specifications F 8 5
for 2011 are z
as follows; g € 1
ABC OFL Biomass® | OFL=10,600 E o |
- - 150,000 | mt, ABC= g "
6,760 9,020 150,000 | 8 670 mt, iu “ ““
7,101 9,468 156,000 | 1\~ 4 000 o -
6,880 8,140 142,000 S 1974 1978 1982 1986 1990 1994 1998 2002
8,260 9,810 200,000 | mt. Year Class
8,530 10,100 204,000
8,190 9,750 212,000 | Fishery: Northern rockfish are generally caught in bottom
8,180 9,740 21200011 1.2 1 fisheries targeting other species. Catches in the BSAI
7,160 8,540 200,000 8eHNg pecies.
7240 8,640 203,000 | Pprimarily occur within the Atka mackerel fishery, and
8,670 10,600 201,000 | historically, most (>80%) were discarded. Discard rates of
Northern Rockfish have been decreasing over time, with
discard rates of 16% in the Aleautian Islands and 37% in the
Bering Sea. Important fishing grounds include Petral Bank,
Surdevant Rock, south to Amchikta Island and Seguam Pass.

Bering Sea & Aleutian Islands Groundfish




Rougheye and Blackspotted Rockfish

Blackspotted rockfish . . . .
AFSC, NOAA Fisheries Biology: The rougheye and blackspotted rockfish complex consists of 2 species: rougheye

rockfish Sebastes aleutianus and blackspotted rockfish S. melanostictus. Blackspotted and
rougheye rockfish are distributed from Japan, through the BSAI and GOA to southern
California. Adults inhabit a narrow band along the upper continental slope at depths from
300-500 m. Data from recent bottom trawl surveys suggests that although the two species
distributions overlap, blackspotted rockfish are predominant in the Al, while rougheye
rockfish are more common in the GOA and southeastern BS.

Because both species are data limited, the stock assessments refer to the “Blackspotted and
Rougheye” complex as one unit - rougheye rockfish. Rougheye rockfish length at 50%
maturity is 44 cm., and longevity may extend to 200 years. Natural mortality is estimated at
M=0.034. Rougheye rockfish prey primarily on shrimps, squids and myctophids.

Catch History: Rougheye rockfish catches were relatively high during the late 1970s and
For More Information: peaked in 1979 at 3,553 mt. Catches then declined in the 1980s as the foreign fishery was
reduced. Catches increased again during the 1990s with the domestication of the fishery,
averaging 800 mt from 1990-1999. Catches have decreased since 2001, averaging 179 mt from
2004-2009.

P. Spencer and C. Rooper.
2010. Assessment of
Blackspotted and
Rougheye Rockfish Stock

k A : Th h =
Complex in the Bering Sea Stoli i hssessment ¢ rougheye =l -
and Aleutian Islands. rockfis assessmen't uses an age— -
http://www.afsc.noaa.gov/ref structured population dynamics model =
m/stocks/assessments.htm using AD Model Builder software. This ; =
model incorporates fishery data and E -
fishery independent data from biennial ¥ B
trawl surveys. Rougheye rockfish are H |
managed under Tier 3, and blackspotted = =
rockfish are managed under Tier 5 of the =
ABC/OFL control rules. The 2011 L — , , , , | ,
projected 19RO 1985 19O0 1995 200 2005 2010
Exploitable biomass (mt), pre-season catch specifications (mt), bi
and total catches (mt, including discards) of Blackspotted and ) 1omass Year
Rougheye rockfish in the BSAI, 2004-2011. is 21,200
mt. Catch specifications for 2011 are as follows; OFL=549 mt,
1 2 . 3
‘nggi Catzcg;g TAISS A}*9C5 02F51§ Bwlr(r)ljsoso For= 0.047, ABC= 454 mt, TAC= 454 mt. The catch limits are
2005 90 223 223 208 11:900 further split into two units: Bering Sea/Eastern Al combined
2006 203 224 224 299 11,900 | (2011 ABC = TAC=234 mt) and Central Al/Western Al
2007 167 202 202 269 10,800 | combined (2011 ABC =TAC=220 mt).
2008 214 202 202 269 10,800
2009 195 539 539 660 19,000

2010 % 547 547 669 21,200 Flshfe;yf There is no directed fishery for t}}ese 1jockflsh
2011 - 454 454 549 19319 | species in the BSAL In the Al, they are primarily taken as
incidental catch in the POP trawl fishery, and to a lesser

extent the Atka mackerel trawl fishery and the Pacific cod
*Rougheye Rockfish removed from Other Rockfish catetory 2003.

ICatch data current through November 2010. longline fishery. In the EBS, rougheye rockfish are generally
>TAC, ABC and OFL from annual Federal Register. caught in the Pacific cod longline fishery and various bottom
*Biomass data corresponds to the annual SAFE report projections trawl] fisheries.

issued the preceding year.

Rougheye and Blackspotted Rockfish




Shortraker Rockfish

AFSC, NOAA Fisheries

For More Information:

P. Spencer and C. Rooper.
2010. Assessment of the
Shortraker Rockfish Stock
in the Bering Sea and
Aleutian Islands.
http://www.afsc.noaa.gov/ref
m/stocks/assessments.htm

Biology: Shortraker rockfish Sebastes borealis are distributed from southeastern Kamchatka,
north through the BSAI the GOA and south to California. Adults are concentrated along
the 300-500 m depth interval along the continental slope. Shortraker rockfish predate on
shrimps, squids and myctophids. Shortraker rockfish is one of the most long-lived species in
the northeast Pacific. Age at 50% maturity is 45 cm, and longevity can exceed 140 years.
Natural mortality is estimated to be
M=0.03. Information on early life
history stages of shortaker rockfish is
limited.

Catch History: Catches of shortraker
and Northern rockfish from 1992-2002
averaged 4,390 mt annually. Catches
of shortraker rockfish averaged 3,800
mt annually from 2004-2009.

Stock Assessment: The shortaker
rockfish assessment uses a simple
surplus production mode (Gompertz-
fox). This model incorporates fishery
data and fishery independent data from biennial trawl surveys. Shortaker rockfish are
managed under Tier 5 of the ABC/OFL control rules. The 2011 projected biomass is 17,452
mt. Catch specifications for 2011 are as follows; OFL=524 mt, ABC=393 mt, TAC= 393 mt.

AFSC, NOAA. Fisheries

Fishery: Shortraker rockfish in the Aleutian Islands are primarily taken in rockfish trawl
fisheries and longline fisheries targeting Greenland turbot, sablefish, and Pacific halibut. The
central Aleutians comprised 58% of the 2004-2007 Al shortraker catch, followed by the
western Aleutians (24%) and eastern Aleutians (18%). In the Eastern Bering Sea, catches of
shortraker rockfish largely occur in midwater pollock trawl fisheries and longline fisheries

Total catches, pre-season catch specifications, and exploitable
biomass of Shortraker Rockfish* in the BSAI, 2004-2011.

Year Catch! TAC?
2004 240 526
2005 169 596
2006 210 580
2007 323 424
2008 166 424
2009 196 387
2010 252 387
2011 - 393

*Shortraker Rockfish removed from Other Rockfish catetory 2003.
!Catch data current through November 2010.

*Biomass from annual SAFE report projections.

for Pacific cod, Greenland turbot, and halibut. In 2010,
23.5% of the Shortraker rockfish were discarded.
ABC  OFL Biomass®
526 701 23,400 80000 1
596 794 26,500 70000 _
580 774 25,800
424 564 18,900 60000 1 -
424 564 18,900 50000
387 516 17,200 F
387 516 17,200 E 40000 1 .
393 524 17,452 2 oom | q
10000 { I
>TAC, ABC and OFL data from annual Federal Register. 0 ™ T ' T T ' T !
1975 1980 1985 1990 1995 2000 2005 2010 2015
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Shortspine thornyhead rockfish
AFSC, NOAA Fisheries

For More Information:

P. Spencer and C. Rooper.
2010. Assessment of Other
Rockfish stock complex in
the Bering Sea and
Aleutian Islands.
http://www.afsc.noaa.gov/ref
m/stocks/assessments.htm

Other Rockfish

Biology: The Other Rockfish complex consists of 7 rockfish species. Shortspine thornyheads
and dusky are the two most abundant species for this complex, accounting for about 80% of
the survey biomass and fishery catch. Data are limited for many of the “Other Rockfish”
complex species.

Dusky rockfish distribution extends Common name Scientific name
from Japan into the BSAI and down to Redbanded rockfish Sebastes babcocki

. Dusky rockfish Sebastes variabilis
central Oregon. Dusky rockfish are R . .

) edstriped rockfish Sebastes proriger

found along the outer continental shelf Yelloweye rockfish Sebastes ruberrimus
in patchy distributions. Natural Harlequin rockfish Sebastes variegatus
morality is estimated at M=0.09. Dusky Sharpchin rockfish Sebastes zacentrus
rockfish are viviparous. Dusky rockfish Shortspine thornyhead Sebastolobus alascanus

longevity is approximately 60 years. Shortpsine thornyheads are distributed from Japan to
the BSAI down to central California. Shortpsine thornyheads are commonly found at depths
from 150-450 m. Natural morality is estimated at M=0.03, and shortpsine thornyhead
longevity extends to 100 years or more. In contrast to many other Sebastes spp., shortspine
thornyheads are oviparous.

Catch History: Other Rockfish have been caught in trawl fisheries since Japanese and Soviet
fleets began fishing in the BS in the 1960s. Catches of “Other Rockfish” have been tracked
since 1977. Catches were relatively high in the BSAI from 1977-1983, ranging annually from
700-2,300 mt. Catches have remained relatively stable from 1993-2009, averaging 677 mt
annually.

Total catches, pre-season catch specifications and exploitable
biomass of Other Rockfish in the BSAI, 1995-2011.

Year Catch! TAC?
1995 849 1,022
1996 642 1,304
1997 468 1,087
1998 588 1,054
1999 765 1,054
2000 840 1,054
2001 906 1,037
2002 952 1,037
2003 737 1,594
2004 655 1,594
2005 464 1,050
2006 579 1,050
2007 652 999
2008 597 999
2009 565 1,040
2010 676 1,040
2011 - 1,000

!Catch data current through November 2010.
>TAC, ABC and OFL from annual Federal Register.
3Biomass from annual SAFE report projections. Biomass includes

sharpchin prior to 2003.

Stock Assessment: Other Rockfish are managed under Tier 5

of the ABC/OFL control rules. The 2011 projected biomass is
44,939 mt. Catch specifications for 2011 are as follows;
ABC Orb Zgig(;r(;asss OFL=1,700 mt, ABC=1,280 mt, TAC=1,000 mt. ABC and TAC
1: 449 1: 449 20:700 are further subdivided into BS and Al limits.
1,087 1,449 20,700
1,054 1,492 20,300 Estimated biomass of Other Rockfish remained relatively
1,054 1,405 20,030 stable from the mid-1980s through 2005, and has since
1,054 1,405 20,030 .
037 1383 19,780 increased to about 40,000 mt
1037 1383 19,780 in recent years.
1,594 2,126 19,780
1,594 2,126 20,400 Fishery: There is no directed
}’igg }g;g 329288 fishery for Other Rockfish in
'999 1330 26.700 the BSAI Dusky rockfish are
999 1:330 36:700 primarily taken in the Atka
1,040 1,380 39,700 mackerel fishery in the Al and
1’2;8 ﬁgg ii’ggg the EBS Pacific cod fishery. g
’ ’ , Shortspine thornyhead are E
primarily taken in the Al p:
sablefish and Greenland S
turbot longline fisheries and g
EBS pollock trawl fishery. <

Other rockfish




Atka Mackerel

Biology: Atka mackerel Pleurogrammus monopterygius is a schooling, semi-demersal species
most commonly found in the Al. Adults occur in large localized aggregations at depths less
than 200 m over rough, uneven bottom areas with high tidal currents. Atka mackerel move
off the bottom during daylight hours presumably to feed on their main prey items,
euphausiids and copepods. They begin to recruit to the fishery at age 3 and longevity can
extend to 14 years. Females reach 50% maturity at 31 cm (3.5 years). Natural mortality is
estimated at M=0.30. Atka mackerel are a substrate spawning fish with male parental care. .
Behavioral studies have shown that the Atka mackerel mating system is very complex. A
significant characteristic is the bright and distinct coloration developed by territorial males
during the spawning season. Spawning occurs from July to October, peaking in early
September. Atka mackerel have relative low fecundity, with females releasing around 30,000
eggs each year. Eggs are adhesive and deposited in rock crevices in nests guarded by males
until hatching, which occurs about 40-45 days later.

AFSC, NOAA Fisheries

For More Information: Catch History: Beginning in 1970, USSR, Russia and Korea harvested Atka mackerel; foreign
catches peaked in 1978 at 24,000 mt. Catches have generally increased since the fishery was

S. Lowe, J. lanelli, M. fully harvested by U.S. vessels. Peak catch occurred in 1996 (104,000 mt).

Wilkins, K. Aydin, R.

Lauth, and I. Spies. 2010. Fishery Management: The Atka mackerel fishery is tightly managed to minimize the

Assessment of the Atka potential for prey competition with Steller sea lions, including seasonal allowances of TAC

mackerel stock in the and spatial distribution of the fishery away from critical habitat. Additionally, trawling for

?irinj Sea and Aleutian Atka mackerel was prohibited within 10 nm of all rookeries in areas 542 and 543. Another

slands.

Steller Sea Lion Biological Opinion (Biop) was released in August 2010, which included

http:// .afsc. .gov/ref X . ... .
PLLCWWA.2SCTI088.80VIES fishery closures for mackerel in area 543 and restrictions in 541 and 542.

m/stocks/assessments.htm

Since 2008 with the implementation of Amendment 80, the fishery has operated as a catch
share fishery, with participants operating as cooperatives. In addition, 2% of the TAC is set
aside to vessels using jig gear, and 10.7% is allocated to CDQ groups.

Stock Assessment: Since 2002, the Atka mackerel assessment

Total catches, pre-season catch specifications, and exploitable .
biomass of Atka Mackerel in the BSAL 1998-2011. bas used the A.;ssessment Mode.l for A}aska. This model
incorporates fishery data and fishery independent data from
Year  Catch' TAC’  ABC OFL Biomass’ | trawl surveys. Atka mackerel fall under Tier 3a of the
1998 57,096 64,300 64,300 134,000 536,000 : : :
1996 53644 66400 73300 148,000 595,000 ABC/OFL contr.o.l ru.les. The 2011 estimated biomass is 438,000
2000 47229 70,800 70,800 119,000 565,000 | mt. Catch specifications for 2011 are as follows; OFL=101,000,
2001 61,560 69,300 69,300 138,000 553,000 | ABC=85,300 mt, TAC=53,080 mt.
2002 45,294 49,000 49,000 82,300 439,700
2003 59,350 60,000 63,000 99,700 358,000 | Atka mackerel biomass increased during the early 1980s and
2004 60,564 63,000 66,700 99,700 286,000 inin the late 1980s t v 1990s. Th t t Ki
2005 62,014 63,000 124,000 178,500 486,000 | agam1n thelate 17oUS 1o early 175U, Lhe most recent peak in
2006 61,883 63,000 110,200 147,000 446,000 | female spawning biomass occurred in 2005. Increases in
2007~ 58,831 63,000 74,000 86,900 364,000 | abundance are attributed to series of strong year classes that
2008 58,088 60,700 60,700 71,400 323,000 rt th lation
2009 72,273 76,400 83,800 99,400 411,000 | SUPPOTEEIE popriation.
2010 68,643 74,000 74,000 88,200 388,000 |
2011 - 53,080 85,300 101,000 438,000 | Fishery: Atka mackerel are targeted by trawl catcher
1 processors. Products include whole fish and H&G. One
Catch data current through November 2010. .. .
tch | and 12 catch t ted in th
21988-2010 TAC, ABC and OFL from Federal Register catcher vessel and 12 calcher processors participated mh the
3Biomass data from SAFE report projections. 2009 BSAI Atka mackerel trawl fishery. Ex-vessel value of

catch was $29.7 million in 2008.
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For More Information:

O. Ormseth and C. Spital.
2010. Bering Sea and
Aleutian Islands Squids.
http://www.afsc.noaa.gov/ref

m/stocks/assessments.htm

Biology: There are 14 species in the “Squid” complex in the BSAIL The most abundant
species in the BS is the magistrate armhook squid Berryteuthis magister. The boreal clubhook
squid Onychoteuthis borealijaponicus is the most common in the Al Squid in the BSAI are
generally pelagic, however, the North Pacific bobtail squid, magistrate armhoom squid and
pacific bobtail squid are often found in close proximity to the bottom. Most species are
associated with the slope and basin, with the highest species diversity along the slope region
of BS between 200-1500 m. They are active predators, swimming by jet propulsion. Squids
prey on euphausiids, zooplankton and small fish and are prey for fish such as Atka mackerel
and grenadiers, and marine mammals such as SSLs and fur seals.

Squids are productive,
short-lived animals.
Squid display rapid
growth, patchy
distribution and
variable recruitment
patterns. Populations
of the magistrate
armhook squid are
complex and are made
up of multiple cohorts

Chiroteuthid sp.

Glass squid sp.

Glass squid sp.

Minimal armhook squid
Magistrate armhook squid
Armhook squid
Boreopacific armhook squid
Berry armhook squid
Armhook squid sp.
Armhook squid sp.
Clawed armhook squid
Robust clubhook squid
Boreal clubhook squid
North Pacific bobtail squid

Chiroteuthis calyx
Belonella borealis
Galiteuthis phyllura
Berryteuthis anonychus
Berryteuthis magister
Eogonatus tinro
Gonatopsis borealis
Gonatus berryi
Gonatus madokai
Gonatus middendorffi
Gonatus onyx
Moroteuthis robusta
Onychoteuthis borealijaponicus
Rossia pacifica

spawned throughout

the year. Magistrate squid are dispersed throughout the summer months in the western BS
but form large, dense schools over the continental slope between September and October.
Three seasonal cohorts are identified in the region; summer-hatched, fall-hatched and
winter-hatched. Growth, maturation and mortality rates vary between cohorts. Juvenile and
adult magistrate squid also appear to be separated vertically in the water column. Most
squid are generally thought to live less than 2-3 years.

Total catches and pre-season catch specifications of

Squid in the BSAIL, 2007-2011.

Year Catch TAC
2007 1,188 1,970
2008 1,542 1,970
2009 353 1,970
2010 402 1,970
2011 - 425

*Squid biomass data unavailable.

Catch history: Japanese and Korean trawl fisheries targeted squid during
the 1960s and 1970s; catches peaked in 1978 at 9,000 mt. Catches remained

ABC OFL | Jow throughout the late 1980s and early 1990s.

1,970 2,620

1,970 2,620

1,970 2,620 | Fishery Management: In 2001, Amendment 66 lifted potential restrictions
}’g;g %g;g of allocated squid to CDQ groups, reducing potential for CDQ squid

catches to constrain their target fisheries.

24

Stock Assessment: Squid fall under Tier 6 of the OFL/ABC control rules,
and catch specifications are therefore based on the average catch of squid between 1978-

1995. Squid estimated biomass is undefined. Catch specifications for squid in 2011 are as
follows: OFL=2,620 mt, ABC=1,970 mt, TAC=425 mt.

Fishery: Squid are not a target fishery, and are primarily taken as incidental catch in the
pelagic trawl pollock fishery. Discard rates ranged from 16%-88% discarded from 1998-2009.

Ecosystem Components: Squid important components in the diets of many seabirds, fish
and marine mammals. Overall fishing removals of squid are low (especially relative to
natural predation).

Squid



Sculpins

Biology: There are a total of 48 species of sculpins in the BSAI, with 41 species identified in
the Eastern Bering Sea and 22 species in the Aleutian Islands region. Sculpins occupy all
benthic habitats and depths. The six species with the highest biomasses include great sculpin
(Myoxocephalus polyacanthocephalus), threaded sculpin (Gymnocanthus pistillger) plain sculpin

Bigmouth sculpin ] . . ] . o
AFSC, NOAA Fisheries (M. jaok), warty sculpin (M. verrucosus), bigmouth sculpin (Hemitripterus bolini), and yellow

Irish lord (H. jordani).

There is limited BSAI-specific data on age and growth, maturity, or reproductive biology for
sculpins identified in this management region. Most if not all sculpins lay adhesive eggs in
nests, and many exhibit parental care for eggs.

Catch history: Based on total catch estimates from 1998-2008, sculpins comprised 19-28% of
the total Other Species catch during this time period. Sculpins are caught by a wide variety
of fisheries, but trawl fisheries for yellowfin sole, Pacific cod, walleye pollock, Atka mackerel
and flathead sole, and Pacific cod hook-and-line fishery catch the most. Catches from 2000-
2008 ranged from 5,735 mt to 7,670 mt per year.

For More Information:

O. Ormseth and T.

TenBrink. 2010. Bering Sea Fishery Management: Prior to 2011,
and Aleutian Islands sculpins were managed as part of the
Sculpins. BSAI Other Species complex that
http://www.afsc.noaa.gov/ref included sculpins, skates, sharks, and

m/stocks/assessments.htm

octopuses. Catch limits for this complex
were set by summing the individual
ABCs and OFLs for each species group to
create an aggregate OFL, ABC, and TAC.
Beginning in 2011 the complex was
eliminated and each group is managed
separately. Sculpins are currently taken
only incidentally. For the near future,
catch of sculpins will continue to be
dependent on the distribution and
limitations placed on target fisheries,
rather than on any harvest level
established for this category.

AFSC, NOAA Fisheries

Blob sculpins

Stock Assessment: Sculpins fall under Tier 5 of the OFL/ABC control rules. Sculpin biomass
Total catches, pre-season catch specifications, and exploitable 15 estl.rna’Fed to be 208,000 mt in 2011. Catch SpeCIflcatlons for
biomass of Sculpins in the BSAI, 2008-2011. sculpms in 2011 are as fOHOWS,‘ OFL=58,300 mt, ABC=43,700
mt, TAC=5,200 mt.

Year Catch! TAC? ABC OFL Biomass®

2008 6,473 } - - " | Eishery: There is currently no target fishery for sculpins in
2009 5,774 - - - - . . .

2010 3.928 ) ) ) _ | the BSAI and vitually all are discarded or made into meal.
2011 - 5200 43,700 58,300 208,000 | Incidental catches of sculpins are taken in the Pacific cod and

Atka mackerel fisheries in the Al, and in the Pacific cod rock

1
Catch data current through November 2010. sole, and yellowfin sole fisheries in the EBS.

°TAC, ABC and OFL from SAFE
*Biomass data from SAFE report projections.
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Skates

5 Biology: Skates are cartilaginous fishes with large pectoral “wings” attached to the sides of
Alaska skate the head. There are 15 species of skates in the BSAI in three genera, Raja, Bathyraja, and

Beth Matta Amblyraja. The EBS shelf skate complex is dominated by a single species, the Alaska skate
AFSC, NOAA Fisheries (Bathyraja parmifera), occurring at depths of 50 to 200 m. The Bering or sandpaper skate (B.
interrupta) is the next most common species on the EBS shelf, and is distributed on the outer
continental shelf. The dominant species on the EBS slope is the Aleutian skate (B. aleutica). A
number of other species are found on the EBS slope in significant numbers, including the
Alaska skate, Commander skate (B. lindbergi), whiteblotched skate (B. maculata), whitebrow
skate (B. minispinosa), roughtail skate (B. trachura), and mud skate (B. taranetzi). Two rare
species, the deepsea skate (B. abyssicola) and roughshoulder skate (Amblyraja badia), have
only recently been reported from EBS slope bottom trawl surveys (Stevenson and Orr 2005).
The skate complex in the Al is quite distinct from the EBS shelf and slope complexes, with
different species dominating the biomass, as well as at least one endemic species, the
recently described butterfly skate, Bathyraja mariposa. In the Al the most abundant species is
the whiteblotched skate, B. maculate.

For More Information:

O. Ormseth, B. Matta, and

J. Hoff. 2010. Bering Sea Skate life cycles are similar to sharks, with relatively low
and Aleutian Islands fecundity, slow growth to large body sizes, and
Skates.

dependence of population stability on high survival rates
of a few well developed offspring. Little is known about
life history parameters of Alaskan skates. Studies done
elsewhere have determined age at maturity and maximum
age for big skates and longnose skates to be about 12 to 26
years with maturity occurring at approximately 8 years.

http://www.afsc.noaa.gov/ref
m/stocks/assessments.htm

AFSC, NOAA Fisheries

Fishery Management: Until 2011, skate species were managed as part of the “Other
species” management category within the BSAI FMP. Beginning in 2011, skates will be
managed as a single complex with skate specific ABC and OFL. Currently skates are taken
only as bycatch in fisheries directed at target species in the BSAI, so future catches of skates
are more dependent on the distribution and limitations placed on target fisheries than on
any harvest level established for this category.

Stock Assessment: Catch specifications for the Alaska skate is based on Tier 3a, and for
other skates Tier 5 of the ABC/OFL control rules. Skate biomass is projected at 612,000 mt in
2011. Catch specifications for skate in 2011 are as follows; OFL=37,800 mt, ABC=31,500 mt,
TAC=16,500 mt.

Total catches, pre-season catch specifications, and exploitable
biomass of Skates in the BSAI, 2008-2011. . ) ) )
Fishery: There is currently no target fishery for skates in the

Year  Catch'  TAC ABC OFL  Biomass’ | BSAIL Most of the skate is caught incidentally in the hook and

2008 20,220 - - - - . . . . .
2009 19.392 i i i 634000 line flshery for Pacific cod, and trawl fisheries for pollock and
2010 15,190 - 608,000 flatfish. Between 24% and 39% of the total observed skate catch

2011 - 16,500 31,500 37,800 612,000 was retained during the years 2003-2006, primarily consisting

f Aleutian skate and Alaska skate.
'Catch data current through November 2010. © cuhian skate an aska skate
°TAC, ABC and OFL from SAFE

*Biomass from SAFE report projections.
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Salmon shark Biology: The shark complex consists of 8 species. The species most likely to be encountered

AFSC, NOAA Fisheries in BSAI fisheries and surveys are the Pacific sleeper shark (Somniosus pacificus), the spiny
dogtish (Squalus acanthias), and the salmon shark (Lamna ditropis). Sharks are long-lived
species with slow growth to maturity, a large maximum size, and low fecundity.

Spiny dogfish tend to segregate by sex and by size. Age-at-50%-maturity for spiny dogfish is
estimated to be 35 years for females, and 19 years for males. Spiny dogfish may live up to
100 years, and exhibit very slow growth rates. Spiny dogfish are aplacental viviparous, and
embryos are nourished solely by their yolk sac, with a gestation period of 18-24 months.

Pacific sleeper sharks can attain large size. The maximum lengths of captured and
measured Pacific sleeper sharks are 440 cm for females and 400 cm for males, although there
are reports of individuals of 700 cm in length. Like spiny dogfish, Pacific sleeper sharks are

For More Information: aplacental viviparous.

C. Tribuzio, K. Echave, C. Salmon sharks also grow relatively large, attaining a maximum length of 215 cm precaudal
Rodgveller, J. Heifetz, and length for females and about 190 cm for males. Maximum ages for salmon sharks are 17

K. Goldman. 2010 ) years for males and 30 years for females. They are thought to live up to 30 years.
Assessment of Sharks in

the Bering Sea and . . .. . .
Aleutian Islands Area. Catch history: Incidental catches of shark species in the BSAI fisheries have been very small

http://www.afscnoaa.gov/ref compared to catches of target species. Sharks have only been reported to species in the catch

m/stocks/assessments.htm since 1997 and have made up from 1% to 5% of Other Species catch from 1997 — 2008. Pacific
sleeper shark make up 60% of the total shark catch in the BSAI, followed by unidentified
sharks at 20%, salmon shark at 9% and spiny dogfish at 2%.

Fishery Management: Shark species were managed as part of the “Other species”
management category until 2011, when sharks will be managed as a single complex with
shark specific OLF, ABC, and TAC.

Stock Assessment: Sharks fall under Tier 6 of the OFL/ABC control rules, and catch
specifications are based on the maximum catch from 1997-2007 (1,362 mt in 2002). Sharks
estimated biomass is undefined. Catch specifications for sharks in 2011 are as follows;
OFL~=1,360 mt, ABC=1,020 mt, TAC= 50 mt. Directed fishing for this species will be
prohibited in 2011.

Fishery: There is currently no target fishery for sharks in
Total catches, pre-season catch specifications, and exploitable federally or state managed waters of the BSAI and most
biomass of Sharks in the BSAIL, 2008-2011. .. . ’ .
incidentally captured sharks are not retained. Dogfish are at
Year  Catch'  TAC? ABC OFL Biomass® | the northern edge of their range in the BSAI but a few are

2008 186 - - - - | taken in Pacific cod longline fishery (7 mt in 2010). About 90%
%8(1)3 1147‘ i i | of the salmon sharks are taken in the Pollock fishery (11 mt in
2011 . 50 1,020 1,360 Undefined | 2010). Sleeper sharks are taken in higher amounts, particularly

1 in the Pacific cod and pollock fisheries, but with some taken in
zgiféh i‘g%c:rﬁegljl}irgzil ;\T[(\);%mber 2010. all groundfish fisheries (17 mt total in 2010, but much higher in

*Biomass from SAFE report projections. previous years; 839 mt in 2002).

Bering Sea & Aleutian Islands Groundfish




Octopus

Biology: There are at least 7 species of octopus present in the BSAI, and the species
composition both of natural communities and commercial harvest is unknown. Some
species, particularly G. boreapacifica, are primarily distributed at greater depths than are
commonly fished. At depths less than 200 meters E. dofleini appears to be the most abundant

species.
Octopus life spans are either 1-2 Giant Pacific octopus Enteroctopus dofleini
. Smoothskin octopus Benthoctopus leioderma
i i ears or 3-5 years depending on ) .
}(;’;“It\fuar;‘f; octopus Zh oY p & Flapjack devilfish Opisthoteuthis californiana
€ speges. ] Small pelagic octopus Japatella diaphana

E. dofleini are estimated to Stubby octopus Sasakiopus salebrosus
mature at 1.5 — 3 years. E. A deepwater octopus Graneledone boreopacifica
dofleini is a terminal spawner, A deepwater octopus Benthoctopus oregonesis

females die after the eggs hatch while males die shortly after mating. The fecundity of this
species in Japanese waters has been estimated at 30,000 to 100,000 eggs per female. Based on
larval data, E. dofleini is the only octopus in the Bering Sea with a planktonic larval stage.

For More Information: Fishery Management: Until 2011,
octopus were managed as part of
the “Other species” management

M.E. Conners and C. Observed Hauls with Octopus, 1990-1996

Conrath. 2010. Assessment

Legend

) category within the BSAI FMP. 2 countorauis
of the Octopus Complex in Beginning in 2011, oct 1 T count.
the Bering Sea and eginning in s octopuses wi 8 o
Aleutian Islands Area. be managed as a single complex [ ERS

. .o I 101 - 500 1
http://www.afscnoaa.gov/ref with specific OFL, ABC, and TAC. e ~N

m/stocks/assessments.htm

Stock Assessment: Octopus fall

%
under Tier 6 of the OFL/ABC %
control rules, and catch &,
specifications are based on the -

average incidental catch 1997-

2007. The maximum catch over

that time period was 528 tons.

There are no historical catch

records for octopus, and their biomass has not been estimated. Catch specifications for

octopus in 2011 are as follows; OFL=528 mt, ABC=396 mt, TAC=150 mt. Directed fishing for
this species will be prohibited in 2011.

Total catches, pre-season catch specifications, and exploitable

biomass of Octopus in the BSAI, 2008-2011. Fishery: There is currently no target fishery for octopus in
1 ) . 1 | the BSAIL Octopus are taken as incidental catch in trawl,
Year  Catch TAC ABC OFL Biomass . . . .
2008 191 . _ _ _ | longline, and pot fisheries throughout the BSAL the highest
2009 51 - - - - | catch rates are from Pacific cod pot fisheries in the three
2010 117 N - - - | statistical areas around Unimak Pass. The species
2011 - 150 396 528 Undefined . -
composition of the octopus community is not well
'Catch data current through November 2010. documented, but recent research indicates that the giant
*TAC, ABC and OFL from SAFE Pacific octopus Enteroctopus dolfleini is most abundant in

*Biomass from SAFE report projections.

shelf waters and predominates in commercial catch.

28 Octopus




Walleye Pollock

, 2 ; Biology: Walleye Pollock Theragra chalcogramma is an abundant fish species in the GOA,
AFSC, NOAA Fisheries found throughout the shelf regions at depths less than 300 m. Seasonal migrations occur
from overwintering areas along the outer shelf to shallower waters (30-140 m) to spawn.
Pollock feed on copepods, euphausiids and fish and are prey for other fish, marine
mammals and seabirds. Pollock begin to recruit to the fishery at age 3 and longevity extends
to 12 years or more (oldest GOA Pollock observed is 22 years). Females reach 50% maturity
at approximately 43 cm (ages 4-6), and adults produce 60,000 to 400,000 pelagic eggs.
Annual natural mortality is estimated to be M=0.30. Peak spawning in the GOA occurs from
February to March in the Shumagin Islands and late March in the Shelikof Strait.

Catch History: Foreign fisheries for pollock
developed in the GOA in the early 1970s and peak
foreign catches occurred in 1981 at 130,324 mt. A late
spawning aggregation was discovered in Shelikof
Strait in 1981, and a valuable pollock roe fishery was

For More Information: established in the region. US vessels entered the
pollock fishery in 1977 and by 1988, the fishery was
M. Dorn, K. Aydin, S. fully harvested by the domestic fleet.

Barbeaux, M. Guttormsen,
K. Springer, and M.

Wilkins. 2010. Assessment
of Walleye Pollock stock in

Fishery Management: The GOA pollock fishery is
regulated under the GOA groundfish FMP through
permits and limited entry, catch quotas (TACs),

AFSC, NOAA Fisheries

the Gulf of Alaska.
http://www.afscnoaa.gov/ref seasons, in-season adjustments, gear restrictions,
m/stocks/assessments.htm closed waters, bycatch limits and rates, allocations,
regulatory areas, record keeping, reporting :
requirements and observer monitoring. In 1993, 100% of GOA pollock was apportloned to
the inshore sector (vessels that catch fish to deliver to shore based processing plants). In
1998, trawl gear was prohibited east of 140°W, and 100% retention was required for pollock.
Since 1992, GOA pollock catch has been apportioned spatially and temporally to reduce
fishery impacts on Steller sea lions (SSLs). Additional SSL protection measures implemented
in 2001 established 4 seasons in the Central and Western GOA beginning in January, March,
August and October (25% TAC to each season). Additionally, a harvest control rule was
Female spawning biomass implemented that requires suspension of directed
1.0 1 pollock fishing if and when spawning biomass
declines below 20%.
0.8t
Stock Assessment: The GOA pollock assessment
is based on an age-structured model. This model
F o1 incorporates fishery data and fishery
S independent data from annual bottom trawl
047 T surveys and acoustic trawl surveys. GOA Pollock
_ [ il B40% ¥ { fall under Tier 3b of the ABC/OFL control rules.
0ot T B=% W The 2011 age 3+ biomass is estimated at 893,700
H;J[Mf . mt. Gulf wide catch specifications for 2011 are as
00 } } : ‘ : ‘ : : ‘ : follows; OFL=118,030 mt, ABC=86,970 mt,
1060 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 TAC=86,970 mt. The catch limits are further
Year spatially apportioned into Western, Central area
Gulf of Alaska Groundfish 29




62, Central area 63, West Yakutat, and Eastern GOA.

Age 3+ GOA pollock model-estimated biomass o0
was high during the early 1980s. Biomass

declined through the late 1980s and has

remained below target as a result of below

average recruitment.

Fishery: The directed fishery is prosecuted by
vessels using trawl gear, primarily with pelagic
trawls. Small amounts of pollock are also taken

Total catches, pre-season catch specifications, and exploitable
biomass of age 3+ Walleye Pollock in the GOA, 1976-2011 (in mt).

Year  Catch! TAC? ABC OFL
1976 86,527 - - -
1977 118356 - - -
1978 96,935 - - -
1979 105,748 - - -
1980 114,622 - - -
1981 147,744 - - -
1982 168,740 - - -
1983 215,608 - - -
1984 307,401 - - -
1985 284,826 293,250 - -
1986 87,809 116,600 116,600 -
1987 69,751 108,000 112,000 -
1988 65,739 93,000 93,000 -
1989 78,392 60,200 63,400 -
1990 90,744 93,000 93,000 -
1991 100,488 133,400 133,400 -
1992 90,857 87,400 99,400 227,900
1993 108,908 114,400 160,400 295,020
1994 107,335 109,300 109,300 246,600
1995 72,618 65,360 65,360 280,400
1996 51,263 54,810 54810 86,400
1997 90,130 79,980 79,980 112,270
1998 125,098 124,730 130,000 186,100
1999 95,590 100,920 100,920 146,000
2000 73,080 100,000 100,000 139,370
2001 72,076 95,875 105,810 126,360
2002 51,937 58,250 58250 84,090
2003 50,666 54,350 54350 78,020
2004 63,934 71,260 71,260 99,750
2005 80,846 91,710 91,710 153,030
2006 71,976 86,807 86,807 118,309
2007 53,062 68,307 68,307 95,429
2008 52,500 51,940 51,940 83,150
2009 44,003 49,900 49900 69,630
2010 75,500 84,745 84,745 115,536
2011 - 86,970 86,970 118,030

'Catch data from SAFE report through November 2010.

Biomass®

496,300
687,100
687,000
593,000
891,000
1,303,000
838,000
1,062,000
726,000
573,000
574,000
1,105,420
1,156,000
737,670
616,710
727,710
755,310
699,120
769,420
765,180
635,732
861,072
741,819
675,749
797,638
893,700

21988-2010 TAC, ABC and OFL data from annual Federal Register

Harvest Specifications. Does not include EYAK and SEO.
*Biomass from annual SAFE report projections.

Recruitment (Billions,

Year Class

as bycatch in other fisheries. A total of 63 catcher
vessels participated in the 2009 GOA directed
pollock trawl fishery. About 65% of the catch is
landed in Kodiak. Appproximately 95% of the
catch is pollock in the directed fishery, with
incidental catches mainly consisting of
arrowtooth flounder, Pacific cod, flathead sole
and squid.

Economics: In 2009, ex-vessel value of the catch
was $15.3 million for GOA pollock. Average ex-
vessel price paid for GOA Pollock in 2009 was
$0.17/Ib. round weight. Primary products were
surimi, roe, fillets, H&G, and other products.

Ecosystem Components: In the GOA, the main
predators of pollock are arrowtooth flounder,
Pacific halibut, Pacific cod, Steller sea lions and
the directed pollock fishery. For pollock less than
20 cm, arrowtooth flounder represents close to
50% of total mortality, and the abundance of
arrowtooth flounder has increased dramatically
in the GOA
since the
1980s.

Walleye Pollock

SeaAlliance/AGDB




Pacific Cod

Biology: Pacific cod Gadus macrophalus is a demersal species found in the eastern BS, the Al
and GOA down to central California. Juveniles are typically distributed over the inner
continental shelf at depths from 60-150 m. Adults are found at depths from shoreline to 500
m. Mature fish tend to concentrate on the outer continental shelf and prefer muddy or sandy
soft sediment substrate. Juveniles feed primarily on small invertebrates and euphausiids.
Adult Pacific cod feed on fish such as juvenile pollock, and invertebrates such as
polychaetes, amphipods and crangonid shrimp. Predators of Pacific cod include adult
Pacific cod, Pacific halibut, salmon sharks and Steller sea lions.

Diana Evans, NPFMC

Pacific cod are a relatively fast growing and short-lived fish. Longevity can extend to 19
years. Pacific cod begin to recruit to the fishery around 3 and are 50% recruited by age 7.
Natural mortality is estimated at M=0.38. Females reach 50% maturity at 50 cm (4-5 years)
and larger fish can produce more than 1 million eggs. Adults form spawning aggregations
from January to May in the GOA.

Catch History: Pacific cod were

For More Information: harvested by foreign fleets targeting
higher-value species during the 1970s.
G. Thompson, J. Ianelli, By 1976, catches increased to 6,800 mt,
and M. Wilkins. 2010. and the foreign fishery peaked in 1981
Assessment of Pacific Cod at 35,000 mt. A small joint venture

stock in the Gulf of Alaska.

http://www-.afsc.noaa.gov/afsc

fishery existed through 1988, averaging
about 1,400 mt annually. The domestic
fishery increased through 1986 and
tripled its catch in 1987 to a catch of
nearly 31,000 mt. The GOA Pacific cod
fishery was fully harvested by domestic
vessels in 1987.

[refm/stocks/assessments.htm

SeaAlliance/AGDB

Fishery Management: Pacific cod is regulated under the GOA groundfish FMP through

permits, limited entry, catch quotas (TACs), seasons, in-season adjustments, gear

restrictions, closed waters, bycatch limits and rates, allocations, regulatory areas, record

keeping, reporting requirements and observer monitoring. In 1992, Amendment 23 allocated

90% of GOA Pacific cod to the inshore sector and 10% to the offshore sector. In 1998, trawl

gear was prohibited in the East Yakutat/Southeast subareas, and 100% retention of Pacific
cod was required. In 2009, the Council passed

1.2E+06 Amendment 83, which will allocate Western and
s hge O bomass () Central GOA Pacific cod TAC among gear and
1 DE+06 ——Survey blomas_s (t) ) K i X
—#—Female spawning biomass (1) operation type, based on historic dependency and use
by sector, and creates additional entry-level
8.0E+05
t opportunities for jig vessels. If approved, this allocation
6.0E+05 could be in effect in 2012.
4 DE+05 } { Separate TACs are currently identified for Pacific cod in
} l % I the Western, Central and Eastern GOA regulatory
N I~ * | S areas. Within the Central and Western Regulatory
T Areas, 60% of each component’s portion of the TAC is
o5 1080 1985 190 1995 2000 2005 2010 2015 allocated to the A season (January 1 through June 10)

and the remainder is allocated to the B season (June 11

Gulf of Alaska Groundfish




through December 31). Longline and trawl
fisheries are also associated with a Pacific halibut
mortality limit, which can constrain the
magnitude and timing of harvests taken by these
two gear types.

— -maxFABC

—a— Trajectory

= —=B20% (no targeting)
——-F35%

——-B35%

Stock Assessment: The Pacific cod assessment is
based on a Stock Synthesis model that uses both
length-structured and age-structured data. This
model incorporates fishery data and fishery
independent data from the NMFS trawl surveys.
Pacific cod catch limits are set by a Tier 3a ABC/OFL control rule. The 2011 age 3+ biomass is
estimated at 428,000 mt for GOA Pacific Cod. Catch specifications for 2011 are as follows;
OFL=102,600 mt, ABC=86,800 mt, TAC=65,100 mt. Separate ABCs and TACs are established
for Western, Central, and Eastern GOA. Since 1997, the
Council has reduced the

Fishing mortality rate (relative to F35%)

Female spawning biomass (relative to B35%)

Total catches, pre-season catch specifications, and exploitable
biomass of age 3+ Pacific Cod in the GOA, 1976-2011 (in mt).

TAC in each area by up to 25% to account for removals

Year Catch' TAC? ABC OFL Biomass® . v .

1976 6,764 - _ _ - in the State waters Pacific cod fishery.

1977 2,267 - - - -

1978 12,190 - - - - Estimated biomass of Pacific cod peaked in the early
1979 14,904 - i ) ) 1980s, and then slowly declined as the exceptional 1977
1980 35,345 60,000 - - - . . .

1981 36.131 70.000 ) ) } year class gradually exited the population. Estimated
1982 29,465 60,000 - - - biomass appears to be increasing in the short term due
1983 36,540 60,000 ) . B to above average recruitment in recent years.

1984 23,896 60,000

1985 14,428 60,000 136,000 i ) Fishery: The Pacific cod fishery is the second major

1986 25,012 75,000 125,000 - - - ) )

1987 32,939 50,000 125,000 - - species (after pollock) targeted in the commercial

1988 33,802 80,000 99,000 - 481,700 groundfish catch in the GOA. Pacific cod are taken with
1989 43,293 71,200 71,200 - 558,700 . . . . .

1990 72.517 90,000 90,000 i 298,044 trawl, lf)nglme, ‘pot and jig gear. Participants in the 2009
1991 76,997 77,900 77,900 424,100 GOA directed fishery

1992 80,100 63,500 63,500 87,600 363,000 included 240 vessels

1993 56488 56700 56700 78100 324000 | inolonglines or jig

1994 47,485 50,400 50,400 71,100 296,000 \
1995 68,985 69,200 69,200 126,000 573,000 gear, 125 vessels using
1996 68,280 65,000 65,000 88,000 557,000 pot gear, and 64 vessels
1997 77,018 69,115 81,500 180,000 650,000 using trawl gear.

1998 72,525 66,060 77,900 141,000 785,000 : .
1999 81,785 67,835 84,400 134,000 648,000 Primary bycatch species

2000 66,560 59,800 76,400 102,000 567,000 in the Pacific cod fishery
2001 51,542 52,110 67,800 91,200 526,000 include arrowtooth

=3

<
2002 54,483 44,230 57,600 77,100 428,000 flounder. and skates and ; '2,
2003 52,579 40,540 52,800 70,100 428,000 4 2
2004 56,625 48033 62810 102000 484,000 | pollock. 5
2005 47,585 44,433 58,100 86,200 472,000 "‘;
2006 47,854 52,264 68,859 95,500 453,000 Economics: In 2009, ex- go
2007 51,462 52,264 68,859 97,600 375,000 vessel value of Pacific =
2008 58,963 50,269 64,493 88,660 233,310 . e .
2009 52,922 41.807 55300 66,000 520.000 cod catch in the GOA was $23 million, and exvessel price
2010 76,171 59,563 79,100 94,100 701,200 averaged $0.28/Ib round weight. Primary products
2011 - 65,100 86,800 102,600 428,000 include whole fish, H&G and fillets.

'Catch includes state waters fishery catch.
>TAC, ABC and OFL data from Federal Register. - a
*Biomass from annual SAFE report projections issued the preceding year. Steller sea lions in the GOA and BSAI.

Ecosystem components: Pacific cod are a prey item for
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Sablefish

Biology: Sablefish Anoplopoma fimbria distribution extends from the northern Mexico
through the Gulf of Alaska, the Al and into the BS. Adult sablefish are generally found at
depths greater than 200 m along the continental slope, shelf gullies and deep fjords. Juvenile
sablefish (less than 40 cm) spend the first 2-3 years farther inshore along the continental shelf
and begin to move out to the continental slope around age 4. Young-of-the-year sablefish
feed primarily on euphausiids and copepods while adults are more opportunistic feeders,
relying more heavily on pollock, Pacific herring, Pacific cod, squid and jellyfish. Coho and
Chinook salmon are the main predators of young-of-the-year sablefish.

AFSC, NOAA Fisheries

Sablefish are relatively long lived. They begin to recruit to the fishery at age 4 or 5 and
longevity often reaches 40 years (the oldest recorded sablefish in Alaska was 94 years old).
Female size at 50% maturity is around 65 cm (approximately age 6.5). Females are slightly
larger than males, and natural mortality is estimated at M=0.10. Alaskan sablefish spawn at
pelagic depths near the edges of the continental slope (300-500m) between January and
April.

For More Information:

Catch History: US fishermen have harvested sablefish (blackcod) since the end of the 19th

D. Hanselman, C. century as a byproduct of halibut fisheries. Harvests were relatively small, averaging 1,666
Lunsford, and C. mt from 1930-1957. Japanese longlining began in the EBS around 1958 and expanded into the
Rodveller. 2010. Al and GOA through the 1970s. Japanese fleet catches increased throughout the 1960s, and
Assessment of Sablefish peak sablefish catch reached 36,776 mt in 1972. High fishing pressure in the early 1970s by
stock in Alaska. Japanese and USSR vessels may have resulted in a population decline of sablefish in the
http://www.afsc.noaa.gov/ref mid-1970s. By 1988, US fishermen took the majority of the sablefish harvested in the GOA

m/stocks/assessments.htm

and BSALI Sablefish was increasingly harvested as a derby-style fishery in the late 1980s and
early 1990s until Individual Fishing Quotas were implemented for the hook and line fishery
in 1995.

Fishery Management: BSAI and GOA sablefish are
managed as one population in federal waters due to their
highly migratory behavior during certain life history
stages. There are four management areas in the GOA;
Western, Central West Yakutat and East
Yakutat/Southeast Outside.
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. In 1985, Amendment 14 to the GOA FMP allocated

. sablefish TAC by gear type; 80% to fixed gear (including

1960 1870 1980 1990 2000 2010 2020 pots) and 20% to trawl in the Western and Central GOA,
95% to fixed gear and 5% to trawl gear in the Eastern
GOA. Amendment 20 to the GOA FMP established IFQ
management for the GOA sablefish fishery, which began
in 1995.

- Stock Assessment: The sablefish assessment is based on a
_ statistical sex-specific age-structured model. This model
: | H llill l j lﬁii‘ ziii " i iii-iii incorporates fishery data and fishery independent data

1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 2000 2004 from domestic and ]apan—US cooperative longline surveys
Yearse and the NMFS GOA trawl survey. Sablefish fall under

50
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Tier 3b of the ABC/OFL control rule. The 2011 age 4+ biomass estimated at 149,000 mt for the
GOA. Catch specifications for 2011 in the GOA are as follows; OFL=13,340, ABC=11,290 mt,

TAC=11,290 mt. Separate ABCs and TACs are established for each GOA subregion Western,

Central, West Yakutat, and Southeast Outside.

Fishery: The sablefish IFQ fishery season opening
date is concurrent with the halibut fishery for the
purposes of reducing bycatch and regulatory
discards between the two fisheries. In the GOA, the
directed fishery for sablefish is prosecuted with
longline gear (pot gear is prohibited for directed
sablefish fishing in the GOA). Sablefish are also
taken by trawl gear in directed fisheries for rockfish

AFSC, NOAA Fisheries

and deepwater flatfish. Primary incidental catch

Year
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

Catch!
27,733
17,140
8,866
10,350
8,543
9,917
8,556
9,002
10,230
12,479
21,614
26,325
29,903
29,842
25,701
19,580
20,451
22,671
21,338
18,631
15,826
14,129
12,758
13,918
13,779
12,127
12,246
14,345
15,630
13,997
13,367
12,265
12,326
10,910
9,998

TAC?

13,000
13,000
14,350
12,300
9,480
8,980
8,980
15,000
20,000
28,000
26,000
26,000
22,500
20,800
20,900
25,500
21,500
17,080
14,520
14,120
12,700
13,330
12,840
12,820
14,890
16,550
15,940
14,840
14,310
12,730
11,160
10,370
11,290

ABC

13,000
13,000
14,350
12,300
9,480
8,980
8,980
18,800
25,000
35,000
30,900
26,200
22,500
20,800
20,900
25,500
21,500
17,080
14,520
14,120
12,700
13,330
12,840
12,820
14,890
16,550
15,940
14,840
14,310
12,730
11,160
10,370
11,290

!Catch data through November 2010.
>TAC, ABC and OFL from annual Federal Register.
3Biomass from SAFE report projections for following year.

OFL

28,200
27,750
31,700
25,730
22,800
39,950
23,450
19,720
16,660
15,720
19,350
20,020
22,160
19,280
17,880
16,906
15,040
13,190
12,270
13,340

Total catches, pre-season catch specifications and exploitable
biomass of Sablefish in the GOA, 1976-2011 (in mt).

Biomass

383,000
520,000
426,000
312,000
194,000
179,000
190,400
218,000
194,900
169,500
199,920
166,000
150,000
169,000
188,000
188,000
182,000
179,000
185,000
152,000
158,000
167,000
149,000
140,000
149,000

3
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species in the directed sablefish fishery include
shortaker, rougheye and thornyhead rockfish.

Economics: In 2009, the ex-vessel value of sablefish catch
from the GOA was $76.5 million. Exvessel prices for
GOA sablefish in 2009 averaged $3.42/1b for fish caught
on longline gear and $2.78/1b for fish taken with trawl
gear. For both gear types, the primary product is frozen,
head and gutted fish.

Current Issues: Sperm whale and killer whale
depredation is problematic for sablefish fisheries in the
GOA and BSALI Depredation occurs when whales
remove sablefish from longline gear, damage the fish
and/or fishing gear. Killer whale depredation
predominates in the BSAI and sperm whale depredation
is more common the GOA. Depredation can lead to
economic losses in the form of reduced catch, extended
travel distances, extended wait times and damaged gear.
Depredation may also reduce the accuracy of sablefish
stock
assessment
models.
Additionally,
depredating
whales may be
at greater risk
of mortality or
injury through
vessel strikes
or risk of
entanglement
in gear.

PVOA

Sablefish




Shallow-water Flatfish

AFSC, NOAA Fisheries

For More Information:

B. Turnock W.
Stockhausen. T.
Wilderbuer, and M.
Wilkins. 2010. Assessment
of Shallow Water Flatfish
in the Gulf of Alaska.
http://www.afsc.noaa.gov/ref
m/stocks/assessments.htm

Gulf of Alaska Groundfish

Biology: The Shallow-water flatfish complex is comprised of 8 flatfish species. Northern
rock sole, southern rock sole, butter sole and yellowfin sole account for the majority of the
current biomass of shallow-water flatfish. All flatfish are demersal but have varying depth

ranges. Shallow-water flatfish Northern rock sole Lepidopsetta polyxystra

predate on euphausiids, bivalves, Southern rock sole Lepidopsetta bilineata

polychaetes, amphipods, mollusks Butter sole Pleuronectes isolepis
Yellowfin sole Pleuronectes asper

and fish. They are prey for Pacific

. . Starry flounder Platichthys stellatus
cod, Pacific halibut and skates. English sole Pleuronectes vetulus
Alaska plaice Pleuronectes quadrituberculatus
Yellowfin sole distribution Sand sole Psettichthys melanostictus

extends from Sea of Japan,

through the Chuckchi Sea and south to British Columbia. Adult yellowfin sole and rock sole
occupy separate winter spawning and summertime feeding distributions on the continental
shelf margins. Yellowfin sole are the second most abundant species (after pollock) in Cook
Inlet and are also found in Prince William Sound. Yellowfin sole spawning period is
protracted and likely extends from May to August, occurring primarily in shallow water.
Females are relatively fecund, ranging from 1.3-3.3 million eggs depending on size.
Yellowfin sole begin to recruit to the fishery at age 6 and are fully selected by age 13. The
estimated age of 50% maturity is 10.5 years for females. Natural mortality is estimated at
M=0.12-0.16, and longevity extends to 31 years.

The rock sole stock in the GOA consists of both northern and southern rock sole. The two
species are similar in appearance but have different life history characteristics. Northern
rock sole stock spawns beginning in midwinter and peaking during the spring, and the
southern rock sole stock spawns during the summer. The estimated age of 50% maturity is 9
years for southern rock sole and 7 years for northern rock sole. Natural mortality is
estimated to be M=0.18-0.20, and longevity extends to 21 years. Rock sole are most abundant
in the Kodiak and Shumagin areas. Adults occupy separate winter spawning and
summertime feeding distributions on the continental shelf margins.

Catch History: The flatfish fishery was predominantly a foreign fishery targeting non-
flatfish species until 1981. With the cessation of foreign fishing in 1986, joint venture fishing
began to account for the majority of flatfish catch, and the fishery was fully domestic by
1988. Shallow-water flatfish catch was 5,455 mt in 1978. Catch declined to a low of 957 mt in
1986 then increased to 9,715 mt in 1993. Shallow-water flatfish
catch is often constrained by Pacific halibut bycatch limits.

Fishery Management: The Council divided the “Flatfish”
complex into 3 categories (Deep-water flatfish, Shallow-water
flatfish, and arrowtooth flounder) in 1990 due to significant
differences in halibut bycatch rates, biomass and commercial
value in directed fisheries for shallow and Deep-water flatfish.
Flathead sole was separated out from the Deep-water flatfish
complex in 1991 due to its distributional overlap between both
shallow and deep-water groups. In 1993, rex sole was separated
from the Deep-water flatfish complex due to concerns regarding
POP bycatch.




All flatfish species under the GOA groundfish FMP are regulated through permits, limited
entry, catch quotas (TACs), seasons, in-season adjustments, gear restrictions, closed waters,
bycatch limits and rates, allocations, regulatory areas, record keeping, reporting
requirements and observer monitoring. GOA flatfish species or complexes are managed

N rock sole female spawning biomass S rock sole female spawning biomass
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with area-specific ABC and TAC apportionments to avoid the potential for localized
depletions.

Stock Assessment: The Shallow-water flatfish complex assessment is based on survey
biomass estimates. The assessment incorporates fishery data and fishery independent data
from annual trawl surveys. Northern rock sole and southern rock sole fall under a Tier 4 of
ABC/OFL control rule, and catch limits for the remaining flatfish in the complex are set by a

Tier 5 control rule due to limited maturity data. The 2011 projected biomass is 398,961 mt.

Total catches, pre-season catch specifications and exploitable
biomass of Shallow Water Flatfish* in the GOA, 1991-2011 (in

mt).

Year
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

Catch!
5,298
8,783
9,715
9,343
5,430
9,350
7,775
3,565
2,577
6,928
6,162
6,195
4,465
3,094
4,769
7,641
8,793
9,708
8,483
5,410

TAC
12,000
11,740
16,240
18,630
18,630
18,630
18,630
18,630
18,770
19,400
19,400
20,420
21,620
20,740
20,740
19,972
19,972
22,256
22,256
20,062
20,062

*Separated from Flounders category 1990.
'Catch data through November 2010.
’Biomass from annual SAFE report projections.

Catch specifications for 2011 are as follows; OFL=67,768 mt,
ABC= 56,242 mt, TAC= 20,062 mt.

ABC OFL Biomass Yellowfin sole biomass showed a declining trend from
74,000 - 333,900 54,738 t in 2003 to 33,414 t in 2009, and butter sole abundance
g 8’128 ;g’ggg égz’;gi declined by about 50% from 2007-2009. Northern rock sole,
34420 44.670 261.720 starry flounder and Alaska plaice have been increasing,
52,270 60,262 355,590 along with southern rock sole and English sole. Sand sole
52,270 60,262 355,590 survey biomass has been variable over time.

43,150 59,540 314,960

43,150 59,540 315,590

43,150 59,540 314,960 Fishery: Since 1988 the majority of Shallow-water flatfish
37,860 45,330 299,100 harvest has occurred on the continental shelf and slope east

37,860 45,330 299,100 of Kodiak Island in the Central regulatory area. Shallow-
49,550 61,810 349,992 : gulatory area.

49340 61,810 349,990 water flatfish are generally harvested with trawl gear. Rock

52,070 63,840 375,950 sole is the predominant target species in the complex.

52,070 63,840 375,950
51,450 62,418 365,766 ) ] ] o
51,450 62,418 103,300 Economics: The bottom trawl fishery in the GOA primarily
60,989 74,364 436,590 targets rock sole, rex sole and Dover sole. Primary products
gg’gig Z;";gg ggg’gz? include whole fish, H&G and fillets. Ex-vessel value of all
56:2 0 67:768 398:961 Flatfish caught in the GOA in 2008 was $9.2 million.

Production in 2008 was 139,150 mt for all flatfish products
for a total gross value of $202.9 million. A total of 33 catcher
vessels and 6 catcher processors prosecuted the GOA flatfish
fishery.

Shallow-water Flatfish




Deepwater Flatfish

AFSC. NOAA Fisheries Biology: The GOA Deep-water flatfish complex is comprised of 3 flatfish species; Greenland
turbot Reinhardtius hippoglossoides, Dover sole Microstomus pacificus, and deep-sea sole
Embassichthys bathybius. GOA Dover sole constitutes the majority of the survey biomass and
deep-water flatfish catch (generally over 98%). Dover sole are generally found in water
deeper than 300 m in the winter but occur at the highest biomass in the 100-200 m depth
range during the summer. Dover sole are especially adapted to feeding on small-detrital
consuming invertebrates such as polychaetes, amphipods, mollusks, and brittlestars. Dover
sole are batch spawners, releasing around 83,000 advanced oocytes in about 9 batches. The
peak spawning period occurs from January through May off the Oregon coast. Female
Dover sole reach 50% maturity at about 34 cm (6-9 years old). Dover sole recruit to the
fishery at 7-10 years, and longevity extends to 55 years. Greenland turbot has a circumpolar
distribution in the Atlantic and Pacific. Greenland turbot are typically found from 200-1600
m. Greenland turbot predate on euphausiids, polychaetes and small fish (e.g. pollock) as
they mature. Greenland turbot size at 50% maturity is around 60 cm (age 5-10). Greenland
turbot begin to recruit to longline fisheries at around 60 cm and are fully recruited at 90 cm.
W. Stockhausen 2010. Natural mortality is estimated at M=0.18. Biological data is limited for deep-sea sole.
Assessment of Deepwater

Flatfish stock in the Gulf of Catch History: Deep-water flatfish catches peaked in 1992 at 11,379 mt, and then declined in
Alaska. 1993, remaining fairly stable from 1993-1999 (average 2,800 mt). After 1999, catches declined,

http://www.afscnoaa.gov/ref  averaging 602 mt annually from 2000-2009.
m/stocks/assessments.htm

For More Information:

Stock Assessment: The Deep-water flatfish complex assessment uses a split-sex, age-
structured model for Dover sole and mean historical catch data from 1978-1995 for

Total catches, pre-season catch specifications, and exploitable Greenland turbot and deep-sea sole. Dover sole catch limits
biomass of Deep Water Flatfish* in the GOA, 1990-2011 (in mt). are set by a Tier 3a control rule, and Greenland turbot and
deep-sea sole fall under Tier 6 due to highly variable survey
Year Catch! TAC ABC OFL Biomass> biomass estimates. The 2011 projected biomass (for Dover
1990 2,380 22,000 108,400 - - sole only) is 89,691 mt. Catch specifications for 2011 are as
1991 10,189 15,000 50,500 - 201,500 . _ _ _
1992 11,379 19740 39280 51,500 169,132 follows; OFL=7,823 mt, ABC= 6,305 mt, TAC= 6,305 mt.
1993 3,823 19,740 45,530 59,650 227,656
1994 3,129 11,080 16,510 19,280 132,030
1995 2,213 11,080 14,590 17,040 116,710 1000 = .
1996 2,193 11,080 14,590 17,040 116,570 — - Il I 0 8
1997 3,664 7,170 7,170 9,440 101,430 C— L 260 § _
1998 2,286 7,170 7,170 9,440 101,430 s ™ A {?F an Bo
1999 2,285 6,050 6,050 8,070 78,300 ;g 60,000 T SE
2000 985 5300 5300 6,980 74,370 -{ - L\ \/ - Y
a:s | S &
2001 804 5,300 5,300 6,980 74,460 u "‘D""e's"'el - ¥ A /\ H1oo 82
2002 559 4880 4,880 6430 68,623 20000 7 preennd o ‘\ ]
2003 946 4880 4880 6,430 68,260 i S / \_/ . 8
2004 680 6,070 6,070 8,010 99,620 1980 1985 1990 1995 2000 2005 2010
2005 412 6,820 6,820 8,490 102,395 Year
2006 405 8,665 8,665 11,008 132,297 i
2007 287 8,707 8,707 10.431 103,300 Abundance estimates for Greenland turbot and deep-sea sole
2008 563 8,903 8,903 11,343 132,625 are highly uncertain. For Dover sole, survey biomass
2009 466 9,168 9,168 11,578 133,025 increased throughout the late 1980s, followed by declining
2010 502 6,190 6,190 7,680 89,682 . . . .
2011 ) 6.305 6.305 7823 89 691 estimates through the 1990s. Survey biomass increased again
t0 99,000 t in 2003.
*Separated from Flounders category 1990.
'Catch data through November 2010. Fishery: Deep-water flatfish are harvested with trawl gear.
’Biomass from annual SAFE report projections.

Dover sole is the predominant target species in the complex.

Gulf of Alaska Groundfish




Rex Sole

Biology: Rex sole Glyptocephalus zachirus are distributed from Baja California to the BS, with
concentrations in the GOA. Rex sole are closely associated with soft bottom benthic
communities and are generally found at depths greater than 300 m. Adult rex sole
overwinter near the shelf margins and migrate onto the mid and outer continental shelf each
year in April/May. Rex sole exhibit latitudinal changes in growth rates and size at sexual
maturity. Size at sexual maturity was
greater for rex sole in the GOA than
Oregon. Rex sole feed on polychaetes,
euphausiids, amphipods and shrimp and
are prey for skates, Pacific cod and
arrowtooth flounder.

AFSC, NOAA Fisheries
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For More Information: Recruitment to the fishery begins around
age 8. Age at 50% maturity for females was
estimated at 5.6 years (35.2 cm) in Alaska.
stock in the Gulf of Alaska. Maturity studies from Oregon show males
http://www.afsc.noaa.eov/ref are 50% mature at 16 cm and females at 24
m/stocks/assessments.htm cm. Natural mortality is estimated M=0.17,
and longevity extends to 27 years. Rex sole
are batch spawners with a protracted
spawning period in the GOA (peak
spawning period occurs April/May).

Biomass (1,000's mt)

W. Stockhausen. 2010.
Assessment of Rex Sole

T T T T T
1085 1990 1995 2000 2005 2010

Year

Total catches, pre-season catch specifications, and exploitable . .
biomass of Rex Sole* in the GOA, 1994-2011 (in mt). Catch History: Prior to 1981, rex sole was caught

incidentally in foreign fisheries targeting higher value

Year Catch' TAC ABC OFL Biomass® species. Catches of rex sole have remained fairly stable
1994 3,673 10,140 11,950 13,960 95,630 since 1994, ranging from 1,464 mt in 2004 to a peak of
1995 4,021 9,690 11,210 13,091 89,660 5874 mt in 1996
1996 5,874 9,690 11,210 13,091 89,660 ! )

1997 3,294 9,150 9,150 11,920 72,330
1998 2,669 9,150 9,150 11,920 72,330 Stock Assessment: Rex sole limits are set by a Tier 5
;ggg g,(s)g(l) 3’4114518 3’4114518 };’238 ;i’zgg control rule. The 2011 projected biomass is 86,729 mt. and
2001 2940 0440 9440 12300 81.020 the natural mortality rate (M) = 0.17. Catch specifications
2002 2,941 9,470 9,470 12,320 71,326 for 2011 are as follows; OFL=12,499 mt, ABC= 9,565 mt,
2003 3,485 9,470 9470 12,320 71,330 TAC=9,565 mt. The ABC and TAC specifications are
2004 1,464 12,650 12,650 16,480 99,950 ..
2005 2176 12,650 12650  16.480 99,950 further subdivided among GOA subareas.
2006 3,294 9,200 9,200 12,000 83,600
2007 2,852 9,100 9,100 12,000 82,403 Fishery: GOA rex sole are caught using trawl gear in a
2008 2,703 9,132 9,132 11,933 82,801 . . . . .
2009 4753 2,996 2996 11756 31572 directed fishery and fisheries targeting other bottom-
2010 3:387 9:729 9:729 1 2:714 88:221 dwelling species such as POP, Pacific cod and bottom
2011 - 9,565 9,565 12,499 86,729 pollock. Fishing seasons are dictated by seasonal halibut
*Separated from Deep Water Flatfish category 1994 PSC apportlor}ments, with apprOXImately 7 months of
! Catch through November. fishing occurring between January and November.
’Biomass data corresponds to the annual SAFE report projections Catches of rex sole occur primarily in the Western and
issued the preceding year. Central management areas in the GOA.

38 Rex Sole




Arrowtooth Flounder

Biology: Arrowtooth flounder (Astheresthes stomias) are distributed from the Kamchatka
AFSC, NOAA Fisheries Peninsula, through the BSAI down to central California. Arrowtooth flounder are most
abundant at depths from 100-500 m. Adults migrate seasonally from shelf margins in the
winter to the inner and middle shelf in April/May with the onset of warmer waters
temperatures. Smaller GOA arrowtooth flounder predate on euphausiids, capelin and
herring while fish over 40 cm rely primarily on pollock. Predators of arrowtooth flounder
include Pacific cod, pollock and skates

Arrowtooth flounder recruitment to the fishery begins at about 3 years, and females are fully
recruited by age 10. The estimated length at 50% maturity is 28 cm for males (4 years) and 37
cm for females (5 years) based on samples collected from Washington, and longevity
extends to 21 years. Female natural mortality is estimated at M=0.2. Male natural mortality
has a range estimate (M=0.27-0.36). Adult males range in size from 30-50 cm, and females
range in size from 30-70 cm. The spawning period for arrowtooth flounder occurs from

For More Information:

B. Turnock. 2010. December to February at depths of 100-360 m. Spawning in the GOA occurs from Kodiak to
Assessment of Arrowtooth Yakutat Bay.

Flounder stock in the Gulf

of Alaska. Catch History: Prior to 1981, arrowtooth flounder was caught incidentally in foreign
http://www.afsc.noaa.gov/ref fisheries targeting higher value species. From 1991-2000, arrowtooth flounder catches

m/stocks/assessments.htm

ranged from 10,034 mt-22,583 mt. Catches of arrowtooth flounder were on average greater
from 2000-November 2009, peaking in 2008 at 29,293 mt.

Stock Assessment: The arrowtooth flounder

Total catches, pre-season catch specifications, and exploitable

biomass of Arrowtooth Flounder* in the GOA, 1990-2011 (in mt). assessment uses an automatic differentiation software
developed as a set of libraries under C++ (AD Model
Year  Catch! TAC ABC OFL Biomass® | Builder). This model incorporates fishery data and
1990 7,705 32,000 194,600 - fishery independent data from NMFS and IPHC trawl

1991 10,035 20,000 340,100 - 2000800 | gyryeys. Arrowtooth flounder catch limits are set by a
1992 15,970 25,000 303,800 427,000 1,787,583

1993 15560 30,000 321290  451.690 1.889.922 | Tier 3a control rule. The 2011 projected biomass= is
1994 23,560 30,000 236240 275,930 1,889,920 | 2,121,440 mt. Catch specifications for 2011 are as
1995 18,430 35,000 198,130 231,416 1,585,040 | follows; OFL=251,068 mt, ABC= 213,150 mt, TAC=
1996 22,183 35,000 198,130 231,416 1,640,000

1997 16,319 35,000 197,840 280,800 1,971,170 43,000 mt.
1998 12,974 35,000 208,340 295,570 2,062,740
1999 16209 35,000 217,110 308,880 2,126,714 | Arrowtooth flounder biomass has increased steadily
2000 24252 35,000 145360 173,910 1,571,670 | since the early 1990s. Estimated biomass averaged 1.7
2001 19,964 38,000 148,150 173,550 1,586,830 s s

2002 21230 38000 146260 171060 1,760,000 million mt annually from 2000-2004 and 2 million mt
2003 23320 38,000 155140 181,390 1,302,000 | from 2004-2009.
2004 15,304 38,000 194,930 228,130 2,453,390
2005 19,770 38,000 216,900 253,900 2,453,390 | Fishery: There is currently no directed fishery for

2006 27,653 38,000 177,844 207,678 2,140,170 | arrowtooth flounder in the GOA. However,

2007 25,364 43,000 184,008 214,828 2,146,360 .
2008 20203 43.000 226470 266914  2.244.870 arrowtooth flounder are an important byproduct of

2009 24,937 43,000 221,512 261,022 1,295,050 | more valuable target trawl and longline fisheries, such

2010 23,015 43,000 215882 254271 2,139,000 | a5 Pacific cod and pollock.
2011 - 43,000 213,150 251,068 2,139,000

*Separated from Flounders category 1990.
!Catch data through November 2010.
’Biomass from SAFE report projections.

Gulf of Alaska Groundfish




Flathead Sole

AFSC, NOAA Fisheries

For More Information:

W. Stockhausen. 2010.
Assessment of Flathead
Sole stock in the Gulf of
Alaska.

http://www.afsc.noaa.gov/ref
m/stocks/assessments.htm

Biology: Flathead sole Hippoglossoides elassodon are distributed in the Kuril Islands, BS, GOA
and south to California. Adult flathead sole exhibit a benthic lifestyle and overwinter near
the shelf margins before migrating to the mid and outer continental shelf in April or May
each year for feeding. They occur primarily on mixed mud and sand bottoms in depths less
than 300 m. Pandalid shrimp and brittle stars are the most important prey for adult flathead
sole in the GOA, while euphausids and mysids constitute the most important prey items for
juvenile flathead sole. Pacific cod and Pacific halibut are the major predators on adults,
while arrowtooth flounder, sculpins, walleye pollock and Pacific cod are the major predators
on juveniles.

Flathead sole recruitment to the fishery begins at age 4, and longevity extends to 32 years.
Estimated length at 50% maturity is 33 cm (8.7 years). Natural mortality is estimated at
M=0.20. Flathead sole spawn in March and April, primarily in deeper waters near the
margins of the continental shelf. Females release from 70,000-600,000 eggs depending on
size.

Catch History: From a high of approximately 2000 t in 1980, annual flathead sole catches
declined steadily to a low of around 150 mt in 1986. After 1986, catches increased and
reached a peak catch of 3,658 mt in 2009.

Stock Assessment: The flathead sole assessment uses a split-sex, age-based model with age
length formulations for fishery and survey selectivity. This model incorporates fishery data
and fishery independent data from triennial (1984-1999) and biennial (2001-2009) surveys.

Flathead sole catch limits are set by a Tier 3a control rule. The

Total catches, pre-season catch specifications, and exploitable .
biomass of Flathead Sole* in the GOA, 1991-2011 (in mt). 2011 projected
biomass is 325,367
. , | mt. Catch
Year Catch TAC ABC OFL Biomass ificati f < |
1991 1,717 10,000 50,300 - 251,800 | Speciications for E
1992 2,034 10,000 48280 63,100 240,615 | 2011 are as follows; o
1993 2366 10,000 49450 64,780 247,250 | OFL=61412 mt, “ T
1994 2,580 10,000 35,850 39,310 199,000 _ g g
1995 2,181 10,000 28,790 31,557 198,470 ABC=49,133 mt, g
1996 3,107 9,740 28,790 31,557 198,470 | TAC=10,587 mt. R 1
1997 2,446 9,040 26,110 34,010 206,340 | Estimated flathead s
1998 1,742 9,040 26,110 34,010 206,340 . 8-
1999 900 9040 26110 34010 206340 | SOl Diomass
2000 1,547 9,060 26270 34210 207,520 | Steadily increased % 1
2001 1,911 9,060 26,270 34,210 207,520 | from 207,520 mt in
2002 2,145 9,280 22,690 29,530 170915 | 2000 to 328,862 mt in °1 : ‘ : :
2003 2,425 11,150 41,390 51,560 132,260 2010 1985 1990 1995 2000 2005 2010
2004 2,390 10,880 51,270 64,750 292,670 : Year
2005 2,530 10,390 45,100 56,500 292,670
2006 3,134 9,077 37,820 47,003 291,441 | Fjshery: GOA flathead sole are caught using trawl gear in a
2007 3,163 9,148 39,110 48,658 297,353 directed fishery and fisheries targeting other bottom-dwellin
2008 3419 11,054 44735 55787 103,300 : y =T getng wetling
2009 3,658 11,181 46464 57911 323,937 | species such as POP, Pacific cod and bottom pollock. Fishing
2010 3458 10411 47422 59,295 328,862 | seasons are dictated by seasonal halibut PSC apportionments.
2011 - 10587 49,133 61412 325367 | The majority of flathead sole in the GOA is taken in the Shelikof
ICatch data from SAFE. Strait and on the Albatross Bank near Kodiak Island and Unimak
’Biomass from annual SAFE report projections. Island. About 90% of the catch is retained.

Flathead sole




Pacific Ocean Perch

AFSC, NOAA Fisheries

For More Information:

D. Hanselman, K. Shotwell,
J. Heifetz, and J. Ianelli.
2010. Assessment of Pacific
Ocean Perch stock in the
Gulf of Alaska.

http://www.afsc.noaa.gov/ref
m/stocks/assessments.htm

Biology: Pacific Ocean Perch (POP) Sebastes alutus distribution extends from Japan around
the Pacific Rim, the BS and south to California. POP are most abundant in AI, GOA and
British Columbia and are found primarily offshore along the continental slope at depths
from 150-420 m. POP are generally considered a demersal species and are found over cobble
substrate. Seasonal changes in depth distribution occur, and adults migrate farther offshore
to deeper waters during winter. During late spring and summer, POP migrate to shallower
waters inshore for summer feeding. Adults perform
diel migrations off the sea floor to feed. POP
populations occur in patchy aggregations, and POP
are generally planktivorous. Smaller POP feed on
calanoid copepods, whereas larger POP rely on
euphausiids, shrimp and squids. POP are prey for
Pacific halibut, sablefish, Pacific cod and arrowtooth
flounder.

SeaAlliance/AGDB

POP is a slow-growing, longlived species.
Recruitment to trawl fisheries begins at age 5, and
full recruitment to the fishery occurs around age 8. Females reach 50% maturity at 10.5 years
in the GOA, and longevity extends to 80 plus years (oldest recorded 84 years in the GOA).
Natural mortality is estimated to be M=0.06. Females are viviparous, retaining fertilized eggs
within the ovary until larval extrusion. Mating takes place in late fall, and larval extrusion

occurs in early spring. Females release from 10,000-300,000 eggs each year, depending on

Total catches, pre-season catch specifications, and exploitable size.

biomass of Pacific Ocean Perch* in the GOA, 1990-2011 (in

m). Catch History: POP was harvested in the GOA by the USSR
Year Catch! TAC ABC OFL Biomass> | and Japan beginning in the early 1960s. The fishery
1991 6,632 5,800 5,800 - - | developed rapidly, and catches peaked in 1965 at 350,000 mt.
1992 6,158 5,200 5,730 5,730 229,100 . s . .
1993 2119 2560 3378 3378 156,300 ng}} fls.hmg effort by the foreign fleet caused a major
1994 1,853 2,550 3,030 3,940 101,800 decline in POP abundance/catches through the late 1960s.
1995 5,742 5,630 6,530 8,232 142,465 | Catches continued to decline, and in 1985 foreign trawling in
1996 8,459 6,960 8,060 10,165 163,220 the GOA was prohibited.
1997 9,531 9,190 12,990 19,760 301,084
1998 9,266 10,780 12,820 18,090 242,300
1999 10,802 12,590 13,120 18,490 228,190 | The domestic fishery for POP in the GOA began in the early
2000 10,157 13,020 13,020 15,350 200,310 1 1980s and expanded each year until 1991. POP catches
2001 10,860 13,510 13,510 15,390 211,160 ined relativelv 1 th h the 1990 ine 7.072
2002 11,729 13,190 13,190 15,670 293,240 | Temained refatively low through the S, averaging 7,
2003 10,911 13,660 13,660 16,240 298,820 | mt annually from 1991-2000. Catches have increased
2004 11,528 13,340 13,340 15,840 266,960 | moderately since 2000, averaging 12,027 mt annually from
2005 11,440 13,575 13,575 16,266 286,367 ~
2006 13,590 14261 14261 16,927 312,968 | 2001-November 2009.
2007 13,046 14,635 14,636 17,158 315,507
2008 12,400 14,999 14,999 17,807 317,511 | Fishery Management: In 1991, POP and the
2009 12,985 15,111 15,111 17,940 318,336
5010 15520 17584 17584 20243 334.797 ?hortaker/Ro‘ugileye complex were separa?ed .from the
2011 - 16997 16,997 19,566 330,480 Slope Rockfish” complex to prevent overfishing. A

. reduction in TACs after 1991 to promote POP stock

' Separated from Slope Rockfish in 1991. rebuilding was also implemented. In 2004, Shortaker and
Catch data from SAFE. R h Kfish di hei

’Biomass from annual SAFE report projections. ougheye rockfish were separated into their own

Gulf of Alaska Groundfish

management units due to disproportionally high harvests of
shortraker rockfish. GOA rockfish stocks and complexes are managed with area-specific
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ABC and TAC apportionments to avoid the potential for localized depletions. Amendment
41, effective in 2000, prohibited trawling in the Eastern area east of 140°W longitude, an area
previously fished for POP.

The Central GOA Rockfish Pilot Program, effective for 2007 through 2011, rationalized the
rockfish and related trawl fisheries. The program provides cooperatives with exclusive catch
shares (95% of the CGOA TAC) for
target species of POP, Northern
rockfish, and Pelagic Shelf
rockfish, as well as a allocated a
portion of the TAC for suite of
secondary species (sablefish, cod,
and thornyhead, shortraker and
rougheye rockfish), and a halibut
prohibited species catch limit
allocation. Cooperatives receive
allocations based on catch history
of cooperative member vessels.
Sideboard limits for the target
rockfish species are established in
the Western GOA. A slightly
revised program was adopted by the Council in 2010 for implementation in 2012 to 2021.

Mark Fina, NPFMC

Stock Assessment: The POP assessment uses an age-structured model using AD Model
Builder software. POP catch limits are set under Tier 3a OFL and ABC control rules. This
model incorporates fishery data and fishery independent data from biennial trawl surveys.
The 2011 projected biomass is 330,480 mt. Catch specifications for 2011 are as follows;
OFL~=19,566 mt, ABC= 16,997 mt, TAC= 16,997 mt.

Estimated biomass of POP was relatively low during the early 1990s, averaging 158,577 mt
from 1991-1995. Since 2000, POP estimated biomass has steadily increased from 211,160 mt
in 2000 to 334,797 mt in 2009, averaging 295,567 mt annually from 2000-November 2009.

Fishery: POP are caught primarily in directed

bottom trawl fisheries. The percentage of POP
in the GOA taken in pelagic trawls increased
from 2% in 1990 to 31% in 2008. The majority
of POP are caught in the Central regulatory
area, and TACs allocated for each area are
generally met (except Southeastern area due
to prohibited trawling).

Economics: In 2008, production was 20,570 mt
for all Alaska rockfish products for a total
gross value of $41.9 million. Ex-vessel value of

1960

1970

I ' ' rockfish catch in the GOA was $9.5 million.

I I
1980 1990 2000 2010 2020

Year

Pacific Ocean Perch



Northern Rockfish

AFSC, NOAA Fisheries Biology: Northern rockfish Sebastes polyspinus distribution extends from the Kamchatka

Peninsula, through the BSAI, GOA and British Columbia. The species is most abundant in
the central GOA to the western end of the Al. Adults concentrate at discrete sites along the
outer continental shelf from 75-150 m. Northern rockfish are demersal and are generally
found in aggregations with patchy distributions. Northern rockfish are prey on calanoid
copepods, euphausiids and chaetognaths. Based on stomach content data for POP, Pacific
halibut and sablefish likely prey on northern rockfish.

Northern rockfish is a slow-growing, longlived species. Age at 50% maturity is 12.8 years in
the GOA, and longevity extends to 50 years (oldest recorded 67 in the GOA). GOA northern
rockfish grow faster and reach a larger maximum length than the Al northern rockfish.

For More Information: Natural mortality is estimated to be M=0.06. Females are viviparous, retaining their fertilized
eggs within the ovary until larval extrusion.

J. Heifetz, D. Hanselman,

K. Shotwell, and J. Ianelli. Catch History: Northern rockfish were initially harvested by Soviet and Japanese trawlers in
2010. Assessment of the early 1960s. Foreign fishing effort increased quickly in the 1960s, and catches of rockfish

Northern Rockfish stock in in the GOA peaked in 1965 at 350,000 mt. It is likely that GOA northern rockfish comprised
E‘e Gulf of ‘?laSka' . some portion of the early foreign catch (exact northern rockfish catch unknown for this
{tp://www.afscnoaa.govire period). Northern rockfish was separated from the slope rockfish assemblage in 1993, and
m/stocks/assessments.htm
catches have remained fairly stable since 1994, ranging from a low of 2,947 mt in 1997 to a
high of 5,968 in 1994 (average annual catch equals 4,262 mt from 1994-2009).

Stock Assessment: The northern rockfish assessment uses a separable, age-structured model
using AD Model Builder software. This model incorporates fishery data and fishery
independent data from biennial trawl surveys. Northern rockfish catch limits are set under
Tier 3a of the ABC/OFL control rules. The 2011 projected biomass is 100,463 mt. Catch
specifications for 2011 are as follows; OFL=5,784 mt, ABC=

Total catches, pre-season catch specifications, and exploitable 4,854 mt, TAC= 4,854 mt.
biomass of Northern Rockfish* in the GOA, 1993-2011 (in mt).
Year Catch' TAC ABC OFL  Biomass’ 100 4
1993 4,846 5,760 5,760 10,360 76,800 =
1994 5,968 5,760 5,760 10,360 76,800 %‘)’ 80
1995 5,634 5,270 5,270 9,926 87,845 @
1996 3,356 5,270 5,270 9,926 87,850 g 60 -
1997 2,947 5,000 5,000 9,420 83,890 el
1998 3,058 5,000 5,000 9,420 83,870 = 40
1999 5,412 4,990 4,990 9,420 83,870 g
2000 3,325 5,120 5,120 7,510 85,360 T 20
2001 3,150 4,880 4,880 5,780 93,850 2]
2002 3,337 4,980 4,980 5,910 94,350 0 : : : : : :
2003 5,349 5,530 5,530 6,560 108,830
5004 4806 4870 4870 5790 95.150 1960 1970 1980 1990 2000 2010 2020
2003 4,806 5,091 5,091 6,050 108,274 Year
2006 4,956 5091 5091 7,673 136,311 | ¢ ) .
2007 4187 1,938 4.938 5.890 94271 Fls_h‘eryj Northern rockfish are ﬁ‘llly allocated as' a target
2008 4,052 4,549 4,549 5,430 93,391 | species in the CGOA trawl rockfish program, with 95-98% of
2009 3,925 4,362 4,362 5,204 90,557 | the CGOA TAC and sideboarded at 74.3% of the WGOA
2010 3,871 5,098 5,098 6,070 103,300 - 1es .
5011 | 1854 1854 5784 100,463 TAC. Important fishing grounds include I"ortlock Bank,
Albatross Bank, Shumagin Bank and Davidson Bank.
Separated from Other Slope Rockfish category 1993.
!Catch data from the SAFE.
’Biomass from annual SAFE report projections.

Gulf of Alaska Groundfish




Shortraker Rockfish

AFSC, NOAA Fisheries Biology: Shortraker rockfish Sebastes borealis are distributed from Japan around the Pacific

Rim to Southern California, including the BSAI and the GOA. In Alaska, adults are
especially concentrated along the continental slope in the 300-500 m depth interval.
Shortraker rockfish predate on shrimps, squids, and myctophids. Shortrakers attain the
largest size of all Sebastes, with a maximum reported length of 120 cm. Shortraker rockfish is
one of the most long-lived species in the northeast Pacific, and longevity may exceed 120
years. Natural mortality is estimated to be M=0.03. Information on early life history stages
of shortaker rockfish is limited.

Catch History: From 1991 to 2004, the NPFMC managed shortraker rockfish in the GOA
together with rougheye rockfish as an assemblage. Combined catches for the two species
ranged from 702 to 2,250 mt, averaging 1,617 mt annually. Shortraker was separated into a
single species management unit in 2005, and catches of shortraker rockfish averaged 584 mt

For More Information:

D. Clausen. 2010. annually from 2005-2009.
Assessment of Shortraker
Rockfish and “Other Slope Stock Assessment: Due to limited 80 Shortraker rockfien
Rockfish” stocks in the biological data, the shortaker S .
Gulf of Alaska. rockfish assessment uses a =
http://www.afsc.noaa.gov/ref biomass-based approach to ..g 0
mistocksfassessments htm calculating ABCs, incorporating g%
fishery independent data from 2 40
trawl surveys. Shortraker rockfish E w0l T/
catch limits are set under Tier 5 g .
ABC/OFL control rules. The 2011 [
projected biomass is 40,626 mt. 107
Catch specifications for 2011 are —H—_—————-—r—
as fOllOWS; OFL=1,219 mt, ABC= 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009
914 mt, TAC= 914 mt. Year

Fishery: Shortraker rockfish in the GOA are taken in both longline and trawl fisheries; each
gear comprises about 50% of the annual catch. Shortrakers in the CGOA are allocated as a
secondary species in the CGOA rockfish program. A total of 40% of the CGOA Shortraker
TAC is allocated to the catcher processor sector.

Total catches, pre-season catch specifications, and exploitable
biomass of Shortraker Rockfish* in the GOA, 2005-2011 (in
mt).

Year Catch! TAC ABC OFL Biomass®

2005 498 753 753 982 32,723
2006 664 843 843 1,124 37,461
2007 608 843 843 1,124 37,461
2008 598 898 898 1,197 39,905
2009 550 898 898 1,197 39,905
2010 457 914 914 1,219 40,626
2011 - 914 914 1,219 40,626

Separated from Slope Rockfish in 1991 and Shortraker/Rougheye
in 2004.

'Catch data from 2009 SAFE

’Biomass from annual SAFE report projections.

Julianne Curry, PVOA

Shortraker Rockfish




Other Slope Rockfish

il;asrﬂflﬁfgﬂii‘g‘ffhmes Biology: The Other Slope Rockfish (OSR) complex consists of 15 rockfish species, although

sharpchin, harlequin, silvergray, redstripe, and redbanded rockfish comprise the majority of
the biomass in the GOA. The center of abundance for most of these species is farther south

off British Columbia or the US west coast. However, harlequin rockfish are most common in
Alaskan waters, and silvergray rockfish

. Blackgill rockfish Sebastes melanostomus
appear to be most abundant in southeast Bocaccio rockfish Sebastes paucispinis
Alaska and British Columbia. Within the Chlhpepper rockfish Sebastes goodei
GOA, OSR are most abundant in the Darkblotched rockfish Sebastes crameri
eastern GOA and become increasingly Greenstriped rockfish Sebastes elongatus
scarce in areas farther west. Harlequin rockfish Sebastes va.riegc.ztus
Pygmy rockfish Sebastes wilsoni
) Life history data is limited for most OSR gzgg;?d:for:lfggﬁh giizgii b(:(l))rciocel;l
For More Information: species. For sharpchin rockfish, size at Sharp CIIl)i 1 rockfish Sebastes f ee n% s
D. Clausen. 2010. i):{;’u f;?t::zzailsi ;6135 :;‘iéql:tg’gizste gilrergray rockfish Sebastes bl.fevispinis
Assessment of Shortracker p '1tnos'e rockfish Sebastes dzpl.oproa
Rockfish and “Other Slope M=0.05 for sharpchin and silvergray Strlpe.ta?ll rockfish Sebastes Sd?flfTOICl
Rockfish” stocks in the rockfish, M=0.10 for redstripe rockfish, Vermilion rockfish Sebastes minLatus
Gulf of Alaska. and M=0.06 for harlequin and redbanded ellowmonthrockish SR RSehastes rees:
http://www.afsc.noaa.gov/ref rockfish and all the minor species in the group.

m/stocks/assessments.htm

Catch History: Catch data for OSR are only available for the years since 1991, when these 15
species became their own management group in the GOA. Since the mid-1990s, catches for
OSR in the GOA have generally been less than 1,000 mt. In particular, the EGOA trawl
closure that has been in effect since 1998 has limited the catch

Total catches, pre-season catch specifications, and exploitable .
biomass of Other Slope Rockfish* in the GOA, 1993-2010 (in | ©Of OSR in the GOA.
mt).

’ . , | Stock Assessment: Other Slope Rockfish are managed under
Year Catch TAC ABC OFL  Biomass

1993 2810 5383 8300  9.850 134.400 | Tiers of the ABC/OFL control rules (sharpchin rockfish
1994 1,613 2,235 8300 9,850 76,500 | managed under Tier 4). The 2011 projected biomass is 76,867
1995 1,397 2235 7,110 8395 112,812 | mt Catch
1996 881 2,020 7,110 8,395 112,810 ificati f "
1997 1217 2,170 5260 7,560 103,710 | SPectications ror £
1998 861 2,170 5260 7,560 103,710 | 2011 are as follows; 5
1999 788 5270 5270 7,560 103,710 | OFL=4,881 mt, g
2000 577 4,900 4,900 6,390 102,510 _ 2
2001 559 1010 4900 6390 102510 | ABE=3752mt, EE
2002 774 990 5,040 6,610 107,960 | TAC=1,195mt. £
2003 1,078 990 5,050 6,610 107,960 2 E
2004 885 670 3,900 5,150 89,460 Fishegy: There is
2005 715 670 3,900 5,150 103,300 | 11 directed fishery for OSR in the GOA. Other Slope Rockfish
2006 931 1,480 4,152 5,394 93,552 . g . . K . k
2007 690 1.482 4154 5394 93550 | inthe GOA are primarily taken in trawl fisheries targeting
2008 809 1,730 4297 5,624 90,283 | higher value species. Harlequin and sharpchin rockfish are
;g?g gg; Hgg ;‘%Z; Zg%‘l‘ 22%2 the predominant OSR species caught. Prior to 1996, more

s B ) B o, .
2011 ~ 1195 3752 4881 76,867 than 90% of the slope rockfish trawl catch was taken by large

at-sea factory trawlers. Since then, smaller shore-based
*Separated from Slope Rockfish in 1991. Northern Rockfish split trawlers have taken sizeable catches for delivery to

from Other rockfish category in 1993. . . .
ICatch data from SAFE. processing plants in Kodiak.

’Biomass from annual SAFE report projections.

Gulf of Alaska Groundfish




Pelagic Shelf Rockfish

Dusky rockfish
AFSC, NOAA Fisheries
Biology: The Pelagic Shelf Rockfish (PSR) complex consists of 3 rockfish species; dusky

rockfish Sebastes variabilis, yellowtail rockfish Sebastes flavidus, and widow rockfish Sebastes
entomelas. Yellowtail and widow rockfish are less common than dusky rockfish, and life
history data is limited for these 2 species. Yellowtail and widow rockfish tend to be
concentrated in nearshore areas and offshore banks on the continental shelf. Natural
mortality is estimated M=0.07 for both yellowtail and widow rockfish.

For More Information:

Dusky rockfish are the most abundant species in the PSR assemblage in the GOA. Adult

C. Lunsford, S. K. Shotwell, dusky rockfish are concentrated around offshore banks and near gullies on the outer
and D. Hanselman. 2.010' continental shelf at depths of 100 to 200 m. It is likely that dusky rockfish benthic
Assessment of Pelagic Shelf distribution is associated with hard, rocky bottoms and epibenthic habitats. Dusky rockfish
Rockfish in the Gulf of . ..
Alaska prey on Pacific sandlance and euphausiids. Dusky
http://www.afsc.noaa.gov/ref rockfish age at 50% maturity is approximately 11.3 g
m/stocks/assessments.htm years. Mortality is estimated to be M=0.07, and o
longevity extends to 60 years. Dusky rockfish are —‘;’ E
ovoviviparous with fertilization, embryonic 79
development, and larval hatching occurring inside S
=
the mother. Parturition is believed to occur in the L%
spring in the GOA.
Total catches, pre-season catch specifications, and exploitable biomass . . .
of Pelagic Shelf Rockfish in the GOA, 1988-2011 (in mt). Catch History: PSR catch in the GOA generally
increased after the management groups were separated
1 . ) in 1988. From 1998-1995, over 95% of the catch of dusky
Year Catch TAC ABC OFL Biomass . .
1988 1.086 3.300 3300 _ 169.700 rockfish was taken by large factory trawler processing
1989 1,739 3,300 6,600 - 164,300 fish at sea. In 1996, smaller shore-based trawlers also
1990 1,647 8,200 8,200 - 164,000 began taking a portion of the catch in the Central Gulf
1991 2,342 4,800 4,800 - 96,300 area for delivery to processing plants in Kodiak. These
1992 3,440 6,890 6,850 11,360 75,110 shore-based trawlers have accounted for 18-74% of the
1993 3,193 6,740 6,740 11,300 74,900 . °
1994 2,990 6,890 6,890 11,550 76,500 trawl catch in the Central area from 1996-2006. Catches
1995 2,891 5,190 5,190 8,704 57,644 have remained fairly stable since 1994 and peaked in
1996 2,302 5190 5,190 8,704 56,502 1999 at 4,826 mt.
1997 2,629 5140 5,140 8,400 54,220
1998 3,111 5,260 5,260 8,040 55,580 . .
1999 4826 4.880 4,880 8,190 54220 Stock Assessment: Black and blue rockfish were
2000 3,730 5,980 5,980 9,040 66,440 removed from the GOA FMP in 1998, and dark rockfish
2001 3,008 5,980 5,980 9,040 66,440 in 2009. PSR are managed under Tier 3 (dusky) and
2002 3,318 5490 5490 8220 62,489 Tier 5 (widow and yellowtail) ABC/OFL control rules.
2003 2,975 5,490 5,490 8,220 62,500 . . .
5004 2674 4,470 4470 5,570 57.400 The ?(?11 Pro]ected biomass is 66,498 mt. Catch
2005 2235 4553 4553 5630 103.300 specifications for 2011 are as follows; OFL=5,770 mt,
2006 2,446 5,436 5,436 6,662 97,368 ABC=4,754 mt, TAC= 4,754 mt.
2007 3,318 5542 5542 6458 99,829
2008 3,634 5,227 5,227 6,400 70,823 Fishery: In the CGOA, 95% of the PSR TAC is allocated
2009 3,057 4781 4781 5803 66,603 to the CGOA Rockfish program. The trawl fishery for
2010 3,097 3,059 3,059 6,142 66,603 dusky rockfish begins in May and closes in November.
2011 - 4,754 4,754 5,770 66,498 .
Catches of dusky rockfish are concentrated at a number
*Separated from Other Rockfish category 1988. of offshore banks of the outer continental shelf, west of
!Catch data through November 2010. Yakutat and around Kodiak in areas such as Portlock
*Biomass from annual SAFE report projections. Bank and Albatross Bank.

Pelagic Shelf Rockfish




Rougheye and Blackspotted Rockfish

Blackspotted rockfish
AFSC, NOAA Fisheries . . .
Biology: The rougheye and blackspotted (RE/BS) complex consists of 2 species; rougheye

rockfish Sebastes aleutianus and a species recently identified by genetic research as
blackspotted rockfish Sebastes melanostictus. These two species are often difficult to
differentiate from each other at sea. RE/BS distribution extends from Japan, through the
BSAIL GOA to southern California. Adults primarily inhabit a narrow band along the upper
continental slope at depths from 300-500 m. Although the two species distributions overlap,
blackspotted rockfish are predominant in the Al, while rougheye rockfish are more common
in the GOA and southeastern BS.

Rougheye rockfish length at 50% maturity is 44 cm, and longevity may extend to 200 years.
Natural mortality for RE/BS is estimated to be M=0.04. As with other rockfish, RE/BS are

For More Information:

S. K. Shotwell, D. presumed to be viviparous. RE/BS rockfish prey on pandalid shrimps, euphausiids,
Hanselman, and D. laternfish, and crabs. Predators of RE/BS include Pacific halibut, Pacific cod and sablefish.
Clausen. 2010. Assessment

of Rougheye and Catch History: Gulf- wide catches of the rougheye rockfish and blackspotted rockfish
Blockspotted Rockfish ranged from 130-2,418 mt. from 1977-1990. RE/BS rockfish are generally caught with either
stock in the Gulf of Alaska. bottom trawls or longline gear. RE/BS rockfish have been managed as a “bycatch” only

http://www.afsc.noaa.gov/ref

m/stocks/assessments.htm

species since the creation of the shortraker/rougheye rockfish management subgroup in the
Gulf of Alaska in 1991. Catches of rougheye and shortraker rockfish from 1992-2004 ranged
from 702 - 2,250 mt, averaged

1,617 mt annually. RE/BS 40
rockfish were separated into z

their own management unit in é’ 30 A
2004, and catches of RE/BS 2

rockfish averaged 345 mt 3 o0
annually from 2005- 2009. 2

Stock Assessment: The RE/BS ;%-;_ 107
rockfish assessment uses a

0 T T T T T

separable age-structured
model, which incorporates
fishery data and fishery

1980 1990 2000 2010 2020
Year

independent data from biennial trawl and annual longline surveys. RE/BS rockfish limits are
set by a Tier 3a control rule. The 2011 projected biomass is 45,907 mt. Catch specifications
for 2011 are as follows; OFL=1,579 mt, ABC=1,312 mt,
Total catches, pre-season catch specifications, and exploitable TAC=1,312 mt.

biomass of Rougheye and Blackspotted Rockfish* in the GOA,
2005-2011 (in mt).

Fishery: RE/BS rockfish in the GOA are primarily taken in

Year Catch! TAC ABC OFL  Biomass’ rockfish bottom trawl fisheries and longline fisheries
2005 294 1,007 1,007 1,531 40,281 targeting
2006 358 983 983 1,180 37,449 sablefish
2007 417 988 988 1,148 39,506 d Pacifi 8
2008 389 1,286 1286 1,548 46,121 and racitic 5
2009 280 1,284 1,284 1,545 46,385 halibut. ig Z
2010 447 1,302 1,302 1,568 45,751 § <
2011 - 1312 1312 1,579 45907 & ‘%‘
>
Q.
*Separated from Slope Rockfish in 1991 Fg"é
and Shortraker/Rougheye in 2004. & <

!Catch data from SAFE.
’Biomass from annual SAFE report projections.
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Demersal Shelf Rockfish

g%iélé r?\%iil Fisherics Biology: The Demersal Shelf Rockfish (DSR) complex consists of 7 species. DSR are
' generally nearshore, bottom-dwelling species, located on the continental shelf and
associated with rugged, rocky habitat. DSR species exhibit K-selected life history traits
including slow growth and extreme

i o Canary rockfish Sebastes pinniger
longevity. DSR are viviparous, and China rockfish Sebastes nebulosus
parturition occurs from February Copper rockfish Sebastes caurimus
through September with the majority Quillback rockfish Sebastes maliger
of the species extruding larvae in Rosethorn rockfish Sebastes helvomaculatus
spring. Tiger rockfish Sebastes nigrocinctus

Yelloweye rockfish Sebastes ruberrimus
For More Information; The primary species of the fishery is yelloweye rockfish The oldest recorded yelloweye

rockfish is 118 years, and natural mortality is estimated at M=0.02. Yelloweye reach a
maximum length of about 91 cm with the length at 50% maturity at 45 cm (22 years).
Yelloweye feed on shrimp, small crabs and a variety of fishes including small rockfish,

K. Green, D. Carlile, M.
Jaenicke, S. Meyer, and J.
Stahl. 2010. Assessment of

the Demersal Shelf herring and sandlance. Yelloweye are in turn prey for larger rockfish, lingcod, salmon and
Rockfish stock in the SEO Pacific halibut.

District of the Gulf of

Alaska. Catch History: The directed fishery for DSR began in 1979 as a small, shore-based, hook and
http://www.afsc.noaa.gov/ref line in Southeast Alaska, which targeted the entire DSR complex. The directed DSR catch
m/stocks/assessments.htm increased from 120 mt in 1982 to a peak of 778 mt in 1987.

Fishery Management: DSR are managed jointly by ADF&G and NMFS. The directed DSR
season is closed during the halibut IFQ season to prevent over-harvest of DSR, and 33% of
DSR quota is allocated pre-halibut season and 67% of DSR quota is allocated post-halibut

Exploitable biomass, pre-season catch specifications, and season. Directed fishery quotas are set by management area and
total catches (including discards) of Demersal Shelf Rockfish* | are based on the remaining ABC after subtracting the estimated
in the GOA, 1992-2010 (in mt). DSR incidental catch (landed and at sea discard) in other
fisheries.
Year Catch' TAC ABC OFL Biomass’ Stock
1992 511 550 550 732 - D
1993 558 800 800 1,600 48,366 Assessment:
1994 540 960 960 1,680 49,280 Yelloweye
1995 219 580 580 1,044 26,093 rockfish
1996 401 950 950 1,702 42,552 . .
1997 406 950 950 1,450 42,552 biomass is
1998 552 560 560 950 25,031 estimated from E
1999 297 560 560 950 25,031 submersible 3
2000 406 340 340 420 15,100 ¢ td it s B
2001 301 330 330 410 14,695 ransect density g £
2002 292 350 350 480 15,615 and area 2=
208 260 450 40 g0 20 | Comatesof o
0 50 5 ,1 .
2003 187 410 410 640 18,508 DSR habitat. .
2006 166 410 410 650 19,558 DSR catch limits are set by a Tier 4 control rule. The 2011
2007 250 410 410 650 19,558 projected biomass is 14,395 mt. Catch specifications for 2011 are
%ggg }‘3‘3 ggg ggg 221;(1) }ﬁggg as follows; OFL=479 mt, ABC=300 mt, TAC= 300 mt.
2010 127 295 295 472 14,321 . . . . .
2011 _ 300 300 479 14.395 Fishery: The directed fishery for DSR is almost entirely
prosecuted by longline gear. Yelloweye accounted for 97% (by
:"Separated from Rockfish in 1991. weight) and quillback accounted for 1.9% (by weight) of the
Catch data through November 2010. tch £ 2003-2008
’Biomass from annual SAFE report projections. catch from - :

Demersal Shelf Rockfish




Thornyhead Rockfish

Shortspine thornyhead
AFSC, NOAA Fisheries

For More Information:

S. Lowe and J. Ianelli.

2010. Assessment of
Thornyheads in the Gulf of
Alaska.
http://www.afsc.noaa.gov/ref

m/stocks/assessments.htm

Biology: The Thornyhead Rockfish complex consists of 3 species; shortspine Sebastolobus
alascanus, longspine Sebastolobus altivelis, and broadfin Sebastolobus macrochir thornyheads.
Thornyheads are distinguished from “true” rockfish (Sebastes) due to their reproductive
biology. Whereas Sebastes spp. rockfish are viviparous, thornyheads are oviparous, releasing
fertilized eggs in floating gelatinous masses. Thornyheads 7
are also differentiated from Sebastes spp. in lacking a swim
bladder.

Shortspine thornyheads are distributed in deep-water
habitats throughout the North Pacific, and are concentrated
between 150-450 m in the cooler, northern part of their range
and are generally found in deeper habitats up to 1000 m in
the warmer waters of their southern range. Females reach
50% maturity at about 22 cm, and longevity extends to 100 N
years or more. Natural mortality is estimated to be M=0.03. \ 40
Shortspine thornyheads feed on shrimps, crabs, zooplankton and amphipods and are in turn
prey for arrowtooth flounder, sablefish, sperm whales and sharks. Longspine thornyheads
are found only in the eastern north Pacific, around the Shumagin Islands, GOA and south to
California. Longspines are generally found in deeper habitats from 200-1,750 m.

NOAA Fisheries Service

Catch History: Foreign rockfish harvests peaked in 1965. The greatest reported harvest of
thornheads in the GOA occurred from 1979-1983. Catches declined in 1984 and 1985 due to
US management restrictions and a transition to domestic fisheries. US catches continued to
increase through 1989, peaking at 3,055 mt. Since then, catches have

Total catches, pre-season catch specifications, and remained well below the TAC.

exploitable biomass of age 5+ Thornyhead Rockfish* in

GOA, 1992-2011 (mt).

Year Catch! TAC?

1992 2,020 1,800
1993 1,369 1,062
1994 1,320 1,180
1995 1,113 1,900
1996 1,100 1,248
1997 1,240 1,700
1998 1,136 2,000
1999 1,282 1,990
2000 1,307 2,360
2001 1,339 2,310
2002 1,125 1,990
2003 1,159 2,000
2004 818 1,940
2005 719 1,940
2006 779 2,209
2007 701 2,209
2008 741 1,910
2009 666 1,910
2010 553 1,770
2011 - 1,770

* includes longspine and shortspine thornyheads.
!Catch data through November 2010.

GOA Trawls urvey biomass estimates, 1384-2009

mShortspine thomyheads

ABC OFL Biomass 120,000 7 {2001 blank bar, no

1,800 2,440 25,700 E 00 sonvey: strped

1,180 1441 26207 10000 bars 0 -S00m suney

1,180 1,440 103,300 20,000 mLongspine {nomyieads

1,900 2,660 30,341

1,560 2,200 26,244 2 50000

1,700 2,400 46,108

2,000 2,840 52271 40,000

1,990 2,800 53216

2,360 2,820 52,950 200001 %‘ ﬂ
2310 2,770 52,100 . 1777 "

1,990 2,330 77,840 1984 1987 1990 1993 1996 1989 2001 2003 2005 2007 2009
2,000 3,050 85,760 Survey year
1,940 2,590 86,200

;ggg %gz(s) gg?gg Stock Assessment: Thornyhead rockfish catch limits are set using a

2209 2945 98,158 Tier 5 control rule. The 2011 projected biomass is 78,795 mt. Catch
1,910 2,540 84,774 specifications for 2011 are as follows; OFL=2,360 mt, ABC=1,770 mt,

1,910 2,540 84,775 _
1,770 2,360 78,795 TAC=1,770 mt.

1,770 2,360 78,795

metric tons

Fishery: Thornyheads are caught by bottom trawl as a secondary
target species in the CGOA Rockfish program and are also taken

’TAC, ABC and OFL from annual Federal Register. incidentally in the sablefish longline fishery. Thornyheads are a

valuable rockfish species, and most of the domestic harvest is

exported to Japan.

Gulf of Alaska Groundfish




Mmoo

Atka Mackerel

AFSC, NOAA Fisheries

Biology: Atka mackerel Pleurogrammus monopterygius are distributed along the continental
shelf. Atka mackerel is a schooling, semi-demersal species most commonly found in the Al,
but also in the Western and Central GOA. Adult Atka mackerel occur in large localized
aggregations at depths less than 200 m over rough, uneven bottom areas with high tidal
currents. Atka mackerel feed on euphausiids and copepods and are prey for Pacific cod,
arrowtooth flounder and Steller sea lions.

Atka mackerel begin to recruit to the
fishery at age 3 and longevity can extend
to 14 years. Females reach 50% maturity
at 31 cm (3.5 years). Natural mortality is
estimated at M=0.30. Atka mackerel are a
For More Information: substrate-spawning fish with male
parental care. Behavioral studies have
S.Lowe. 2010. Assessment  shown that the Atka mackerel mating
of Atka Mackerel stock in system is very complex. A significant
the Gulf of Alaska. characteristic is the bright and distinct
http://www.afsc.noaa.gov/ref . .
m/stocks/assessments. htm coloration developed by territorial males
during the spawning season. Spawning
occurs from July to October, peaking in early September Atka mackerel have relative low
fecundity, with females releasing around 30,000 eggs each year. Eggs are adhesive and
deposited in rock crevices in nests guarded by males until hatching, which occurs about 40-
45 days later.

Jackie Patt, UAF

Catch History: Atka mackerel supported a targeted foreign fishery (primarily Soviet vessels)
in the Central GOA during the 1970s and 1980s. Catches peaked in 1975 at about 27,000 mt
Total catches, and pre-season catch specifications of then declined dramatically to less than 5 mt in 1986. Joint venture
Atka Mackerel* in the GOA, 1994-2010 (in mt). operations participated in the Atka mackerel fishery from 1983-1985,
and the fishery was fully domestic by 1986.

Year Catch! TAC  ABC OFL

1994 3,538 3,500 4,800 19,040 Fishery Management:. In 1988, Atka mackerel were combined with the
1995 701 3240 3,240 11,700 Other Species category due to low abundance. In 1994, Atka mackerel
1996 1,580 3,240 3,240 9,800 . B
1997 331 1000 1000 6200 were removed from the Other Species category and treated once again
1998 317 600 600 6.200 as a single species target stock. There has not been a directed Atka
1999 262 600 600 6,200 mackerel fishery in the GOA since 1996.

2000 170 600 600 6,200

2001 76 600 600 6,200 Stock Assessment: The existing GOA bottom trawl survey data has
2002 85 600 600 6,200 limited utilitv f ith bsolute abund timat indi ¢

2003 578 600 600 6.200 imited utility for either absolute abundance estimates or indices for
2004 819 600 600 6,200 Atka mackerel. Atka mackerel fall under Tier 6 control rule. The 2011
2005 799 600 600 6,200 catch specifications for Atka mackerel are as follows; OFL=6,200 mt,
2006 876 1,500 4,700 6,200 _ _

2007 1,453 1,500 4,700 6,200 ABC=4,700 mt, TAC=2,000 mt.

2008 2,109 1,500 4,700 6,200 . . .

2009 2222 3328 3328 6,200 Fishery: Atka mackerel has been a “bycatch” only fishery since 1996.
2010 2,409 2,000 4,700 6,200

2011 - 2,000 4,700 6,200 Ecosystem Components: Because Atka mackerel is thought to be a

# Added to Other Sbeci . 1988 and d common prey item for Steller sea lions, all directed fishing for Atka
edato €1 dSPECICs category 1n and separate: . ol e .

from Other Species in 1994, mackerel is prohibited in the GOA.

!Catch data through November 2010.

Atka Mackerel




Jackie Patt, UAF

Longnose Skates, Big Skates, Other Skates

Biology: The GOA Skate complex is comprised of at least 15 skate species. Big skates and
longnose skates dominate the skate biomass in the GOA. Bathyraja sp. compose about a
third of total GOA skate biomass, with the majority of these being the Aleutian skate and
Bering skate. Skate biomass is concentrated in the Central GOA. Skates feed on bottom
invertebrates, such as crustaceans, mollusks and polychaetes and fish. Skates are prey for
sharks, Steller sea lions and sperm whales.

The highest biomass of skates in the
GOA is found in continental shelf
waters less than 100 m deep, and is
dominated by the big skate. In
continental shelf waters from 100-200

Big skate

Longnose skate

Other skates
Aleutian skate
Bering skate

Raja binoculata
Raja rhina

Bathyraja aleutica
Bathyraja interrrupta

. m depth, longnose skates dominate Alaska skate Bathyraja parmifera
for More Intormation: skate biomass, and Bathyraja skate Deepsea skate Bathyraja abyssicola
. . . Commander skate Bathyraja lindbergi
O. Ormseth and B. Matta. species are doTnmant in the deeper Whiteblotched skate Bathyraha maculata
2010. Assessment of Gulf of waters extending from 200 to 1000 m Butterfly skate Bathyraja mariposa
Alaska Skates. or more in depth. Big and longnose Whitebrow skate Bathyraja minispinosa
http://www.afsc.noaa.gov/ref skate are generally found in Leopard skate Bathyraja pamifera sp.
m/stocks/assessments.htm shallower waters in the GOA, and Mud skate Bathyraja taranetzi
their distribution extends from the Roughtail skate Bathy. ra]: a tr'ach ura
. . Okhotsk skate Bathyraja violacea
Bering Sea to southern Baja Roughsholder skate Bathyraja badia

California. The Aleutian skate ranges
throughout the north Pacific from northern Japan to northern California and has been found
at depths between 16-1602 m. The Alaska skate is restricted to higher latitudes from the Sea
of Okhotsk to the eastern GOA at depths from 17-392 m. The range of the Bering skate is

/ undetermined.

Skates are generally K-selected, with slow-growth, low fecundity and
relatively large body size. Skates are oviparous; fertilization is
internal, and eggs are deposited in horny cases for incubation. There
are 1-7 embryos per egg case in locally occurring Raja sp., but little is
known about the frequency of breeding or egg deposition for any of
the local species. It is estimated that annual fecundity per females
may be less than 50 eggs per year. The big skate is the largest skate in
the GOA, with maximum sizes observed over 200 cm in the directed
fishery in 2003. Observed sizes for the longnose skate range from 165-
170 cm. The maximum observed lengths for Bathyraja species from
bottom trawl surveys of the GOA range from 86-154 cm. Life history
parameter data are limited for GOA skates. The AFSC Age and
Growth Program has recently reported a maximum observed age of
25 years for the longnose skate in the GOA and a maximum observed
age for GOA big skates of 15 years.

Catch History: Skates were caught as a bycatch only species in the
GOA at about 1,000-2,000 mt per year from 1992-1995, principally by
the longline Pacific cod and bottom trawl] pollock and flatfish
fisheries. Most skates during this time period were not retained. A
directed skate fishery developed in the GOA in 2003 due to an
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increase in the ex-vessel value of skates. The skate fishery was prosecuted generally by
longline vessels less than 60 feet around Kodiak Island. Lower ex-vessel prices and a
possible reduction in skate catch-per-unit effort resulted in a sharp decline in skate catches
in 2004-2005.

Directed fishing for skates in the GOA has been prohibited since 2005. Annual average
catches of big skates, longnose skates and other skates from 2005-November 2009 have
averaged 996 mt, 638 mt, and 557 mt respectively. Catches are highest in the central GOA
regulatory area.

Fishery Management: Since the beginning of domestic fishing in the late 1980s through
2003, all species of skates in the GOA were managed under the Other Species FMP category
(skates, sharks, squids, sculpins, and octopuses). Catch limits were determined for all Other
Species as 5% of the sum of the TACs for GOA target species. Under Amendment 63 in 2003,
GOA skates were removed from the Other Species category in 2004 for separate
management in response to a developing fishery. Big and longnose skates were managed
together under a single TAC in the Central GOA. The remaining skates were managed as an
Other Skates species complex in the Central GOA, and all skates were managed as an Other
Skates species complex in the Western and Eastern GOA.

In 2005, big skates and longnose skates were separated into single species management
groups due to concerns about disproportionate harvests. The remaining skates (genus
Bathyraja) continue to be managed as a gulfwide species complex because they were not the
targets of the fishery and are more difficult to identify. There has been no directed fishing
for skates in the GOA since 2005.

Stock Assessment: The Skates stock assessment used estimated biomass data from NMFS
summer bottom trawl surveys from 2003-2009. Skates are managed under Tier 5 of the
ABC/OFL control rule, based on an overall natural mortality rate of 0.10 applied to survey
biomass estimates for each species group. Gulf wide catch specifications (mt) for 2011 are as
follows.

Biomass OFL ABC TAC 2010 Catch
Big Skates 44,381 4,438 3,328 3,328 2,437
Longnose skates 38,031 3,803 2,852 2,852 1,043
Other skates 28,908 2,791 2,093 2,093 1,464

Note that the ABC and TAC are further broken out into Western, Central, and Eastern Gulf
of Alaska for big skate and longnose skates.

Fishery: GOA Skates have been a bycatch only fishery since 2005. Skates are generally
caught as bycatch in Pacific halibut and Pacific cod longline fisheries and flatfish trawl
fisheries, especially in the GOA Central regulatory area. The incidental catch of Big skates in
the Central area has the potential to constrain fisheries.

Ecosystem Components: Skates have few natural predators. In the GOA, skate predators

include marine mammals such as Steller sea lions and sperm whales (which may consume
adult or juvenile skates), and spiny dogfish (which likely consume juvenile skates).

Skates




Sharks

Spiny dogfish Biology: The GOA Shark complex is composed of 8 shark species. The most abundant

AFSC, NOAA Fisheries species in the GOA are the spiny dogfish, the salmon shark and the Pacific sleeper shark.
GOA sharks exhibit K-selected life history traits including slow growth to maturity, low
fecundity and large size. Spiny dogfish, Pacific sleeper shark and salmon sharks reproduce

through aplacental viviparity. Spiny dogfish Squalus acanthias
Shark diets vary with species Salmon shark Lamna ditropis
and in general sharks are Pacific sleeper shark Somniosus pacificus
opportunistic feeders, but quwn cat shark Apristurus brunneus
P . . White shark Carcharodon carcharias

orage fish, crustaceans, squid : ) .

d sal h Basking shark Cetorhinus maximus

and salmon are amo'ng the Sixgill shark Hexanchus griseus
most common prey items. Blue shark Prionace glauca

Spiny dogfish are distributed from California to Alaska, through the Aleutian chain to the
Asian coast and south to Japan. Spiny dogfish are found at depths ranging from the
intertidal to 900 m. Spiny dogfish growth

For More Information:

C. Tribuzio, K. Echave, C. rates are among the slowest of all shark
Rodgeveller, J. Heifetz, and species. Estimates of spiny dogfish age-at-
K. Goldman. 2010. 50%-maturity are 20 years for males to 34
Assessment of Sharks in years for females. Longevity is estimated
the Gulf of Alaska. to reach between 80 and 100 years.
hitp:/jwwi.afsc.noaa.gov/ref Natural mortality is estimated at M=0.097.

m/stocks/assessments.htm

Spiny dogfish have one of the longest
known gestation periods, approximately
18-24 months.

Spiny Dogfish, Mark Fina, NPFMC

Pacific sleeper sharks are found along the
North Pacific continental shelf and slope,
ranging from Japan to the Bering Sea. Distribution extends as far north as the Chukchi Sea
and as far south as Baja California. At higher latitudes, Pacific sleeper sharks are found
shallower from littoral zones to surface waters. At lower latitudes, they reside much deeper
and down to 2000 m. Pacific sleeper sharks
make extensive, nearly continuous vertical
movements. The maximum lengths of
captured Pacific sleeper sharks are 440 cm
for females and 400 cm for males. Pacific
sleeper sharks 150-250 cm in length are
most common in Alaska. Pacific sleeper
shark age and reproduction data are
limited.

an, ADF&G

Salmon shark distribution in the northern
Pacific extends from Japan into the Sea of
Okhotsk to the Bering Sea and possibly
south as far as Baja California Mexico.
Salmon sharks live in areas with sea-
surface temperatures between 5°C and
18°C and in depths up to 150 m. However,
salmon sharks spend about 72% in waters
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less than 50 m deep. While some salmon sharks migrate south during the winter months,
others remain in the GOA throughout the year. Longevity estimates for salmon sharks are
between 20-30 years with maturity occurring at 3-5 years for males and 6-9 years for females.
Natural mortality is estimated at M=0.18.

Catch History: There are
currently no directed commercial
fisheries for shark species in
federal or state managed waters
of the GOA, and most
incidentally caught sharks are not
retained. A small number of spiny
dogfish landings in Kodiak were
reported in 2004, 2005 and 2007
(approximately 1 mt each year).
Spiny dogfish and salmon sharks
are also caught in recreational
fisheries in the GOA. Estimates of
historic catches of sharks range 4N N
from 308 mt in 1995 to a peak of 2,390 mt in 1998. Catches annually averaged 895 mt from
1992-1999 and 962 mt from 2000-2009.

Spiny dogfish, Cindy Tribuzio, AFSC, NOAA Fisheries

Fishery Management: Until 2011, sharks were managed under the Other Species FMP
category (sharks, squids, sculpins, and octopuses). Beginning in 2011, sharks will be
managed as a single complex.

Total catches, and pre-season catch specifications of
Sharks* in the GOA, 1994-2010 (in mt).

Year
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

*Split from Other Species in 2011.
!Catch data through November 2010.

Catch!
360
308
484

1,041
2,390
1,036
1,117
853
427
751
573
1,101
1,603
1,406
619
1,167
603

TAC

6,197

Stock Assessment: Catch specifications for sharks are based on a
split Tier system. Tier 5 is used for dogfish sharks, with natural

ABC OFL mortality (M=0.097) applied to biomass estimate (79,257 mt). Tier 6 is
used for other sharks based on average historical catch from 1997-

- - 2007. Catch specifications for sharks in 2011 are as follows;

- - OFL=8,262 mt, ABC=6,197 mt.

- - Fishery: GOA sharks are managed as a bycatch only fishery. In 2010,
- - the catch was 329 mt of spiny dogfish, 159 mt of sleeper sharks, and
107 mt of salmon sharks. On average, over 90% of the sharks are
discarded. Spiny dogfish were caught primarily in the longline

- - Pacific cod and bottom trawl flatfish fisheries. Over 90% of Pacific
sleeper sharks and salmon sharks were caught in the pollock fishery.

6,197 8,262

54

Sharks



AFSC, NOAA Fisheries

For More Information:

O. Ormseth and C. Spital.
2010. Assessment of Gulf of
Alaska Squids.
http://www.afsc.noaa.gov/ref
m/stocks/assessments.htm

Biology: There are at least 14 species of squid in the Gulf of Alaska and managed as a squid
complex. The most common squid near the continental shelf are the minimal armhook squid
and the magistrate armhook squid. On the slope, the most common squid species are the
boreopacific armook squid and other Gonotus armhook squid. Very little is known about the
species of squid in the Gulf of Alaska.

Squids are short-lived Chiroteuthid sp. Chiroteuthis calyx
(<4 years)’ maturing Glass Squid Sp. Belonella borealis
just prior to spawning 1(\}/Ilg§s sc%uiilnfﬁ. ¢ couid galitetutht;j phyllurah
and dying afterwards. inimal armhook squid erryteuthis anonychus

. ) Magistrate armhook squid Berryteuthis magister
Squid populations Armhook squid Eogonatus tinro
consist of multiple Boreopacific armhook squid Gonatopsis borealis
cohorts that school Berry armhook squid Gonatus berryi
with similar sized Armhook squid sp. Gonatus madokai
individuals, and may Armhook squid sp. . Gonatus middendorffi

. Clawed armhook squid Gonatus onyx
occupy different areas Robust clubhook squid Moroteuthis robusta
of the shelf and slope. Boreal clubhook squid Onychoteuthis borealijaponicus
North Pacific bobtail squid Rossia pacifica

Fishery Management:
Squid were defined as an “other species” in the GOA until 2011 when the “other species”
complex was separated out into distinct species groupings.

Stock Assessment: Catch specifications for Squid are set using a modified Tier 6 control
rule, with catch specifications are based on the highest catch during 1997-2008. Squid
estimated biomass in undefined. Catch specifications for squid in 2011 are as follows;
OFL~=1,530 mt, ABC=1,148 mt, TAC=1,148 mt.

Fishery: There is currently no target fishery for

Total catches, and pre-season catch specifications of squid in the GOA. GOA
Squid* in the GOA, 1997-2010 (in mt). squid are primarily (>
90%) taken as incidental

Year  Catch' TAC ABC  OFL catch in the pelagic trawl

1997 98 - - - pollock fishery. They are

iggg i ? ) ) ) also taken in smaller

2000 19 ) ) ) numbers in bottom trawl

2001 91 - - - fisheries. About 90% of

2002 42 - - - the squid catch has been z
2003 s i i i retained in recent years E
2004 162 - - - years. £
2005 635 - - - =
2006 1,530 - - - Ecosystem Components:

2007 412 i i i Squid are not currently a

2008 84 - - - qu notcd ya. oo -

2009 337 - , . commercially valuable species in the North Pacific, however they play
2010 130 - - - a critical prey role in ecosystems. They are important components in
2011 L14g 1148 1530 the diets of many seabirds, fish and marine mammals. Overall fishing
*Split from Other Species in 2011. removals of squid are low (especially relative to natural predation).
!Catch data through November 2010.

Gulf of Alaska Groundfish




Octopus

Biology: There are at least 7 species of octopus present in federal waters of the GOA, and the
species composition both of natural communities and commercial harvest is unknown. At
depths less than 200 meters, the giant Pacific octopus E. dofleini appears to be the most

Giant Pacific Octopus

Linda Kozak abundant species. Octopus life
spans are either 1-2 years or 3-5 Giant Paci.ﬁc octopus Enteroctopus dofleini
years depending on the species. Smopthskln gctopus Ben.thoctopus. lezoc.z’ermc.z

. . Flapjack devilfish Opisthoteuthis californiana

E. dofleini are estimated to m'at.ure Pelagic octopus Japatella diaphana
at 1.5 -3 years. male E. dofleini were | Red octopus Octopus californicus
found to mature at around 12.5 kg Black octopus Vampyroteuthis infernalis
with females thought to mature at a small octopus Octopus sp. A

larger sizes. E. dofleini is a terminal spawner, females die after the eggs hatch while males die
shortly after mating. The fecundity of this species in Japanese waters has been estimated at
30,000 to 100,000 eggs per female. There are two other common species of octopus in the
GOA: the smoothskin octopus and the flapjack devilfish. The smoothskin octopus occurs
from 250-1400 m. and produces few eggs that remain benthic after hatching. The flapjack
M.E. Conners and C. devilfish is found from 300-1000m deep and spawn up to 2,400 eggs in multiple batches.

For More Information :

Conrath. 2010. Assessment
of the Octopus Complex in Fishery Management: Until 2011, octopus were

the GOA. managed as part of the “Other species” management

htp://www.afscnoaa.gov/refm  category within the GOA FMP. Beginning in 2011,

[stocks/assessments.htm . . s
octopuses will be managed as a single complex with its
own ABC and OFL.

Stock Assessment: Octopus catch limits are specified
using a modified Tier 6 control rule, with an estimate of
natural mortality (M=0.53) applied to the biomass of the
3 most recent NMFS bottom trawl surveys. While the
biomass is deemed unreliable for purposes of Tier 5, it
does provide a minimum estimate of biomass. Catch

Total catches, and pre-season catch specifications of specifications for octopus in 2011
Octopus* in the GOA, 1997-2010 (in mt). are as follows; OFL=1,272 mt,

ABC=954 mt, TAC=954 mt.

Megan Peterson, UAF

Year Catch! TAC  ABC OFL

1997 232 - - - Fishery: There is currently no target fishery for octopus in federal
iggg iéé ) ) ) waters of the GOA. About 90% of the octopus catch is taken as

2000 156 _ _ _ incidental catch in the Pacific cod pot fisheries in the western and
2001 88 - - - central GOA. In 2010, 271 mt of octopus were retained for human
2002 298 - - - consumption or for bait for the halibut fishery. The species

2003 210 - - - pe .

2004 286 } ) ) composition of the octopus catch is unknown, but based on research
2005 151 - - - trawl data, the giant Pacific octopus is most abundant in shelf waters
3886 ;23 - - - and predominates in commercial catch. Preliminary research suggests
200; 339 i i i high survival for octopus released from pot gear.

2009 310 - - -

2010 324 - - -

2011 - 954 954 1,272

*Split from Other Species in 2011.
!Catch data through November 2010.
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Sculpins

Biology: There are 39 species of sculpins identified in the Gulf of Alaska and managed as a
Greatsculpin sculpin complex. The most common sculpin species taken incidentally in GOA fisheries are
AFSC, NOAA Fisheries the yellow Irish lord Hemilepidotus jordani making up over 60% of the catch, followed by
great sculpin Myoxocephalus polyacanthocephalus , bigmouth sculpin Hemitripterus bolini and
plain sculpin M. joak. Sculpins lay adhesive eggs in nests, and many exhibit parental care for
eggs. Irish lords and great sculpins have an age at 50% maturity of about 7 years.

Catch history: There is no directed fishing for any sculpin species in the GOA at this time.
Catch of sculpins in the last 15 years has been averaged about 900 mt per year, reaching a
peak in 2008 of 1,943 mt.

Fishery Management: Prior to 2011, sculpins were managed as part of the GOA Other

For More Information: Species complex that included sculpins, skates, sharks, squid and octopus, with an aggregate
OFL, ABC, and TAC. Beginning in 2011 sculpins were removed from Other Species and
O. Ormseth and T. managed as a separate group, as were the remaining species groups. Sculpins are currently
Tenbrink. 2010. taken only as incidental catch in
Assessment Of Gulf Of ﬁSherieS direCtEd at Other target 46,000 [=#=great =O=bigmouth === yeliow Irish lord =C=plain =#=all sculpins |
Alaska Sculpins. species, and it is likely that catch ano00 | ,
http://www.afsc.noaa.gov/ref .. \ /
of sculpins in the near future
m/stocks/assessments.htm ) ) 35.000
will C.ont'mu(? to be de.pe'nde'tnt on \ I, /\/
the distribution and limitations H \ / ./
placed on target fisheries, rather | /'
than on any harvest level % 20,000 S
established for this category. IR BN /./ \v/-\;/
Stock A Scul N~
tock Assessment: Sculpins are \3\(-\
. P 5,000 \\ M*
managed under Tier 5 of the — m
Catches, pre-season catch specifications and estimated Gom o  1me  tom  ieM  wor 0 200 26 200
biomass (t) of Sculpins in the GOA, 1997-2011. year
. 2
‘1{;;; Ca;gg ABC_ OFI_‘ Bmmass_ OFL/ABC guidelines, and catch specifications are based on
1998 526 - - - | mnatural mortality for the complex (M=0.22) applied to average
1999 544 - - 30,783 | survey biomass. Catch specifications for sculpins in 2011 are
2000 940 - - - . - — _
2001 587 ) ) 30418 as follows; OFL=7,328 mt, ABC=5,496 mt, TAC=5,496 mt.
2002 919 - - -
2003 629 . . 26,514 | Fishery: There is currently no target fishery for sculpins in
2004 816 - - - | the GOA, and virtually all are either discarded or made into
2005 626 - - 33.519 | meal. Incidental -
2006 583 - - - . 4
2007 960 i i 32468 | catches of sculpins
2008 1,943 - - - | are taken in the
gg?g 1%‘3‘2 - - 40,726 | Pacific cod, shallow 8
- - - ) )
2011 . 5496 7328 33307 | waterflatfish, and £
rockfish fisheries, as =
T%ctl.lpir{[s :lem?\}lleg t:[ro;n Otl;lelr SS;X:;ES in 2011 well as the halibut 2 §
stimated catc ata Irom tne . . . 2.
% Biomass estimate (t) from trawl surveys. longline fishery. %)E
o <
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