RESORT H Agenda C2.G

Public Comment

Economic Impact ol Fossk |
Commercial and Charteﬁﬂér@nd Fishing

_ The Embarcadero Resort Hotel & Marina estimates 1,650 occupied rooms
would be lost to the Resort with severe cuts or complete stoppage of ground
fishing. This would further impact the restaurant with local fishing families
no longer being able to have a night out, come for Sunday brunch, or have
banquets. In addition, the transient tourist who does charter fishing would
not be dining either, nor would some of the groups come who focus on
fishing as their extracurricular activity.

Economic Impact: , .

Lost Rooms occupied 1,650
Lost Room Revenue $ 206,250
Lost Room Tax to City § 14,437
Lost Food Revenue -~ $ 75,000
Lost Beverage Revenue $ 32,000
Lost Trade in Store $ 6,000

Jobs lost - one cook, two room cleaner, one desk clerk, one
restaurant host, one dishwasher

Payroll lostis............... $ 88,200
Total Economic Loss '$ 421,887
Quite an impact to what you know will devastate the economy of Newport,
Lincoln County, the Oregon Coast, Oregon, the Northwest, and the West

Coast. It is obvious the disaster ahead and the many who will suffer.

Respectfully Submitted:

= /%/?Z’

Paul Haggerty
General Manager - Embarcadero Resort Hotel & Marina |

1000 Sz Bay Blvd., Newport, Oregon 07365 = (541) 205-8521 * (&00) 5 ‘/ 47 [C) Fax (541) 265-784:4.



Agenda C.2.G
Public Comment

/ GREATER NEWPORT CHAMBER OF COMMERCE

555 S.W. Coast Highway ¢ Newport, Oregon 97365-4934
‘ (541) 265-8801
FAX: (541) 265-5589

Toll-Free: 1-800-COAST44

Groundfish Issue

We, the undersigned citizens and business people of the City of Newport and members of the
Greater Newport Chamber of Commerce, notify the Pacific Fisheries Management Council that
the reduction in fish harvest levels have had a drastic impact to our community and that further
reduction in groundfish harvest levels will continue to adversely effect every business and family
in Newport. The reduction in harvest levels means direct jobs are lost, not only in the
commercial fishing industry but also in the recreation fishing industry, processing plants, boat
repair businesses and gear shops. However, the impact doesn’t end there. The repercussions
trickle down to the lodging, restaurant, attraction, entertainment, and retail industries. And when
these tourism based businesses lay off employees due to reduced revenues, this has an effect on
other local businesses such as car dealers, doctors, dentists, veterinarians, attorneys, accountants,
etc. It would be difficult to measure the numbers of jobs and revenues lost to the whole business
commiunity. We urge the PFMC to seriously reconsider the social and economic impacts their
decision will have to coastal communities dependent on the fishing industry.

Signature Print Name Business Phone
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GREATER NEWPORT CHAMBER OF COMMERCE

555 $.W. Coast Highway ¢ Newport, Oregon 97365-4934
(541) 265-8801

FAX: (541) 265-5589

Toll-Free: 1-800-COAST44

Groundfish Issue

We, the undersigned citizens and business people of the City of Newport and members of the
Greater Newport Chamber of Commerce, notify the Pacific Fisheries Management Council that
the reduction in fish harvest levels have had a drastic impact to our community and that further
reduction in groundfish harvest levels will continue to adversely effect every business and family
in Newport. The reduction in harvest levels means direct jobs are lost, not only in the
commercial fishing industry but also in the recreation fishing industry, processing plants, boat
repair businesses and gear shops. However, the impact doesn’t end there. The repercussions
trickle down to the lodging, restaurant, attraction, entertainment, and retail industries. And when
these tourism based businesses lay off employees due to reduced revenues, this has an effect on
other local businesses such as car dealers, doctors, dentists, veterinarians, attorneys, accountants,
ete. It would be difficult to measure the numbers of jobs and revenues lost to the whole business
community. We urge the PFMC to seriously reconsider the social and economic impacts their
decision will have to coastal communities dependent on the fishing industry.

Signature Print Name Business Phone

(sl Seles  Cnrstine Sders Moy Chawe (BINZISED),

*:.sz/ax/w(/w :’?IﬂM Wﬁmﬁ%wk %Sm (AR ﬁ{!"m z}/f jes-(ara f?#uvm /?/:ﬂ/ﬁm Pi}%%@%
Sk d Mulloy Sffm;}f,({ A ler Copy STl -Newlor F _59Y-58929
A aulie Moot 015 Chandie DTy o 1¢5 4380

il Tkl it Guloviefle Middee ) o Mo's 2657512

o PG Uigin AMEEwite? Wy 1S5
@77%4/%&% Don) LINOLY Liicein (éguﬁf 91,5400

of




GREATER NEWPORT CHAMBER OF COMMERCE

555 §.W. Coast Highway * Newport, Oregon 97365-4934
(541) 265-8801

FAX: (541) 265-5589

Toll-Free: 1-800-COAST44

Groundﬁsh Issue

We, the undersigned citizens and business people of the City of Newport and members of the
Greater Newport Chamber of Commerce, notify the Pacific Fisheries Management Council that
the reduction in fish harvest levels have had a drastic impact to our community and that further
reduction in groundfish harvest levels will continue to adversely effect every business and family
in Newport. The reduction in harvest levels means direct jobs are lost, not only inthe
commercial fishing industry but also in the recreation fishing industry, processing plants, boat
repair businesses and gear shops. However, the impact doesn’t end there. The repercussions
trickle down to the lodging, restaurant, attraction, entertainment, and retail industries. And when
these tourism based businesses lay off employees due to reduced revenues, this has an effect on
other local businesses such as car dealers, doctors, dentists, veterinarians, attorneys, accountants,
ete. It would be difficult to measure the numbers of jobs and revenues lost to the whole business
community. We urge the PFMC to seriously reconsider the social and economic impacts their
decision will have to coastal communities dependent on the fishing industry.

Signature Print Name Business Phone
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/ GREATER NEWPORT CHAMBER OF COMMERCE

555 S.W. Coast Highway ¢ Newport, Oregon 97365-4934 .
(541) 265-8801

FAX: (541) 265-5589

Toll-Free: 1-800-COAST44

Groundfish Issue

We, the undersigned citizens and business people of the City of Newport and members of the
Greater Newport Chamber of Commerce, notify the Pacific Fisheries Management Council that
the reduction in fish harvest levels have had a drastic impact to our community and that further
reduction in groundfish harvest levels will continue to adversely effect every business and family
in Newport. The reduction in harvest levels means direct jobs are lost, not only in the
commercial fishing industry but also in the recreation fishing industry, processing plants, boat
repair businesses and gear shops. However, the impact doesn’t end there. The repercussions
trickle down to the lodging, restaurant, attraction, entertainment, and retail industries. And when
these tourism based businesses lay off employees due to reduced revenues, this has an effect on
other local businesses such as car dealers, doctors, dentists, veterinarians, attorneys, accountants,
etc. It would be difficult to measure the numbers of jobs and revenues lost to the whole business
community. We urge the PEMC to seriously reconsider the social and economic impacts their
decision will have to coastal communities dependent on the fishing industry.

Signature Print Name Business Phone
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= GREATER NEWPORT CHAMBER OF COMMERCE

555 5.W. Coast Highway ¢ Newport, Oregon 97365-4934
(541) 265-8801

FAX: (541) 265-5589

Toll-Free: 1-800-COAST44

Groundfish Issue

We, the undersigned citizens and business people of the City of Newport and members of the
Greater Newport Chamber of Commerce, notify the Pacific Fisheries Management Council that
the reduction in fish harvest levels have had a drastic impact to our community and that further
reduction in groyndfish harvest levels will continue to adversely effect every business and family
in Newport. The reduction in harvest levels means direct jobs are lost, not only in the
commercial fishing industry but also in the recreation fishing industry, processing plants, boat
repair businesses and gear shops. However, the impact doesn’t end there. The repercussions
trickle down to the lodging, restaurant, attraction, entertainment, and retail industries. And when
these tourism based businesses lay off employees due to reduced revenues, this has an effect on
other local businesses such as car dealers, doctors, dentists, veterinarians, attorneys, accountants,
etc. It would be difficult to measure the numbers of jobs and revenues lost to the whole business
community. We urge the PFMC to seriously reconsider the social and economic impacts their
decision will have to coastal communities dependent on the fishing industry.

Signature Print Name ‘ Business Phone
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GREATER NEWPORT CHAMBER OF COMMERCE -

555 S.W. Coast Highway * Newport, Oregon 97365-4934
(541) 265-8801

FAX: (541) 265-5589

Toll-Free: . 1-800-COAST44

Groundfish Issue

We, the undersigned citizens and business people of the City of Newport and members of the
Greater Newport Chamber of Commerce, notify the Pacific Fisheries Management Council that
the reduction in fish harvest levels have had a drastic impact to our community and that further
reduction in groundfish harvest levels will continue to adversely effect every business and family
in Newport. The reduction in harvest levels means direct jobs are lost, not only in the
commercial fishing industry but also in the recreation fishing industry, processing plants, boat
repair businesses and gear shops. However, thé impact doesn’t end there. The repercussions
trickle down to the lodging, restaurant, attraction, entertainment, and retail industries. And when
these tourism based businesses lay off employees due to reduced revenues, this has an effect on
other local businesses such as car dealers, doctors, dentists, veterinarians, attorneys, accountants,
etc. It would be difficult to measure the numbers of jobs and revenues lost to the whole business
community. We urge the PFMC to seriously reconsider the social and economic impacts their
decision will have to coastal communities dependent on the fishing industry.

Signature Print Name Business Phone
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GREATER NEWPORT CHAMBER OF COMMERCE

555 S.W. Coast Highway * Newport, Oregon 97365-4934
(541) 265-8801

FAX: (541) 265-5589

Toll-Free: 1-800-COAST44

Groundfish Issue

We, the undersigned citizens and business people of the City of Newport and members of the
Greater Newport Chamber of Commerce, notify the Pacific Fisheries Management Council that
the reduction in fish harvest levels have had a drastic impact to our community and that further
reduction in groundfish harvest levels will continue to adversely effect every business and family
in Newport. The reduction in harvest levels means direct jobs are lost, not only in the
commercial fishing industry but also in the recreation fishing industry, processing plants, boat
repair businesses and gear shops. However, the impact doesn’t end there. The repercussions
trickle down to the lodging, restaurant, attraction, entertainment, and retail industries. And when
these tourism based businesses lay off employees due to reduced revenues, this has an effect on
other local businesses such as car dealers, doctors, dentists, veterinarians, attorneys, accountants,
ete. Tt would be difficult to measure the numbers of jobs and revenues lost to the whole business
community. We urge the PFMC to seriously reconsider the social and economic impacts their
decision will have to coastal communities dependent on the fishing industry.

Signature Print Name Business Phone
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GREATER NEWPORT €CHAMBER OF COMMERCE

555 S.W. Coast Highway = Newport, Oregon 97365-4934
‘ (541) 265-8801
FAX: (541) 265-5589

Toll-Free: 1-800-COAST44

Groundfish Issue

We, the undersigned citizens and business people of the City of Newport and members of the
Greater Newport Chamber of Commerce, notify the Pacific Fisheries Management Council that
the reduction in fish harvest levels have had a drastic impact to our community and that further
reduction in groundfish harvest levels will continue to adversely effect every business and family
in Newport. The reduction in harvest levels means direct jobs are lost, not only in the
commercial fishing industry but also in the recreation fishing industry, processing plants, boat
repair businesses and gear shops. However, the impact doesn’t end there. The repercussions
trickle down to the lodging, restaurant, attraction, entertainment, and retail industries. And when
these tourism based businesses lay off employees due to reduced revenues, this has an effect on
other local businesses such as car dealers, doctors, dentists, veterinarians, attorneys, accountants,
ete. It would be difficult to measure the numbers of jobs and revenues lost to the whole business
community. We urge the PFMC to seriously reconsider the social and economic impacts their
decision will have to coastal communities dependent on the fishing industry.

Signature Print Name | - Business Phone
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EXTENSION SERVICE

Lincoln County

/ » . Agenda C2.G
: Public Comment

OREGON STATE UNIVERSITY

: " 29 S.E. 2nd - Newport, Oregon 97365-4496
Telephone 541-574.6534 Fax 541-265-3887
http://www.orst.edu/dept/lincext

September 3, 2002

TO: Dr. Hahs Radtke, PFMC Council Chair
Dr. Donald O. Mclsaac, PFMC Executive Director -

f? ; ;‘"‘
o Lerock~
FROM: . Ginny Goblirsch. Oregon Sea Grant A /'Z i At
Heather Munro, Oregon Sea Grant (on contract)/,@@?%//{ W/M/%/)fa

SUBJECT:  Summary of Public Comments from Oregon Community Meetings

Thank you for this opportunity to present information gathered at four Community
Leader Meetings held in Newport, Astoria, Brookings and North Bend over a two-week
period in August. The goal of these meetings was to inform community leaders,
business owners and the public about groundfish issues and challenges and to answer
questions and solicit comments regarding expected socio-economic impacts resulting
from the proposed groundfish management decisions for 2003.

Information gathered at these meetings is directly related to National Standard 8 - the
requirement that management measures shall, consistent with the conservation
requirements of the Magnuson Act, “take into account the importance of fishery
resources to fishing communities in order to (A) provide for the sustained participation
of such communities, and (B) to the extent practicable, minimize adverse economic
impacts on such communities.” Several comments also relate to National Standard 10
(Safety).

These meetings were organized by Oregon Sea Grant in association with the Oregon
Department of Fish and Wildlife (ODFW) (Attachment B). We especially appreciated all
the help we received from Patty Burke and her staff from ODFW.

Following these community meetings, ODFW conducted meetings specifically for
members of the fishing industry. They are reporting separately on those meetings.

We met with a variety of community leaders, business owners, family members, agency
representatives and the public. These included: Chamber of Commerce Board Members
and Directors; County Commissioners; Port Managers and Commissioners; Community
Service Agency Personnel; Coastal Legislators, Congressional Aides; Mayors, Gear
Suppliers, Net Maker, Insurance Agent, Radio Station Owner, University and
Community College Administrators; Oregon Groundfish Disaster OQutreach Program

OREGONSTATELNIVERSTY A griculture, Home Economics, 4-H Youth, Forestry, Community Develop-
EXTENSION ment, Energy, and Extension Sea Grant Programs, Oregon State University,
SERVICE  United States Department of Agriculture, and Lincoln county cooperating. The1
Extension Service offers its programs and materials equally to all people:



(GDOP) Peers and Coordinator; Trucker;, Chamber, County and State Economic
Development Personnel; Local Media; Fishing Family Members; Fishery Agencies;
Oregon State Police; Sport Fishermen; Charter Boat Owners; RV Park Manager; ODFW
Personnel; PFMC Staff ; Oregon Sea Grant Marine Agents; Processor Representative;
Marine Insurer; Local Residents; City Manager; Crab, Albacore, Trawl Commodity
Commission Managers; U.S. Coast Guard. '

Some important issues and recommendations were clearly identified by meeting
participants: |

1) Many community leaders were unaware of the important role they
have in the management process.
They were surprised to learn that they did have a role in the
management process. We discussed the opportunity to comment on
management proposals and the need to document or foresee socio-
economic impacts. They were unaware of any effort to gather socio-
economic information as no one had visited with them requesting this
kind of information. They did not know what kind of information was
being sought, how it would be gathered, and how it would be used.

2) Significant socio-economic impacts are already occurring.
Community fisheries infrastructure is eroding and all fisheries are
being impacted by the reductions in groundfish. Trickle down effects
should be considered and are already occurring. The Council should
assess the impacts to secondary and tertiary businesses.

3) Groundfish management cannot be considered in isolation.
For the same reasons as #2 above.

4) Landings and value should not be the only data considered in any
socio-economic impact analysis. o
This will not give you an accurate picture of what is happening at the
ground level in coastal communities as a result of management
decisions. Landings and value data alone do not reflect the negative
impacts occurring to individuals and businesses.

The attached listing of comments (Attachment A) is anecdotal but serves to illustrate
community concerns and some of the impacts already being felt. Tt is clear that a wide
range of information should be included in any socio-economic impact analysis. We
would be happy to work with the Council and NMFS on these important
recommendations.



/

As stated earlier, maq/y attendees were unaware that socio-economic data was being
sought under National Standard 8. We know that some communities and businesses have
taken the opportunity to respond to you directly as a result of these meetings.

Some other observations surfaced at the meetings that you should know about.

Many fishermen fervently feel that fisheries management agencies have an agenda to
close down the industry. Many no longer go to meetings because they feel it makes no
difference, they won’t be listened to anyway and decisions have been made ahead of
time. The few active fishermen at Council and other industry meetings are the exception
rather than the rule. They are very frustrated with the management process. Most
fishermen and their families cannot afford the travel time and expense away from home.
That’s unfortunate since so much is at stake. Don’t take non-participation by fishermen
in meetings as a sign they don’t care. They feel betrayed by the system.

The Council is considering moving to a multi-year system. This is critical for business
planning. It is now impossible to make good business decisions based on the current
system. People need information so they can make adjustments to their business
strategies now rather than after all their resources are used up trying to hang on. Many of
the public comments touched on this important point. The statement from the gear store
owner makes this point very clear. He needs at least a year lead-time.

These meetings were more than just informative. They were a disturbing look at the
reality of what is already occurring in coastal communities as well as a glimpse of the
future if significant changes are not made in our fisheries management system.






ATTACHMENT A
Summary of Public Comments

The statements that follow are not verbatim. They are examples of the kinds of
comments we heard directly and indirectly.

Comments From Community Leaders, Businesses and Ports

I haven 't sold a vehicle to a fisherman in 2 years. salesman, auto dealer

We are losing family wage jobs on the coast and we can’t afford to do that. Consider the
trickle down effect that is now occurring. Advertising is down at my radio station due to
the shrinking base of family wage jobs — fishing is critical to our communities. radio
station owner

How will the full range of economic impacts be considered? We've had a fire disaster in
our region this summer and we 're already hurting badly from that. county commissioner

Coastal communities have don’t have many opportunities for family wage jobs like we
see in the valley. Fishing is critical to us here. mayor

The Council and NMFS should try harder to do a better job of releasing information to
the media. People think that because there are recreational closures in California, that
Brookings is closed also — not true. If the south coast is the most restricted by salmon
regulations, then make groundfish less restrictive. R/V park manager '

We need to fight to save coastal family wage jobs. mayor

More vessels are now operating without insurance. That could easily ruin the family
business. Ports and communities will have to respond and pay for things like clean up.
Plus, there are significant costs associated with Coast Guard search and rescue. When
maintenance is put off, more accidents happen and taxpayers will have to cover the costs.
port manager ‘

The local jewelry store laid off 4 workers. They don’t have the business they need
anymore from fishermen and their families. port commissioner

The industry isn’t collapsing but we need help right now with readjustment initiatives.
We are a community of survivors. Rural communities need to remain independent.
Don'’t take that away. port manager



/
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There are limited job/s Yyou can retrain for in our community which will support a family.
port manager

A buyback program will help some fishermen but won thelp other businesses. radio
station owner

Shipyard business is wdy down. Many fishermen are going on a 3-year haul out schedule
instead of a 1 -year schedule We are concerned about safety insurance agent

Comments From Flshmg Families and Busmesse

The local fuel dock is ready to shut down. fishing family member

Consider the time and goods and services involved in getting ready for fishing seasons
that don’t happen. This is significant lost revenue for my store. gear store manager

I couldn’'t get ice this summer so even though we had a good salmon fishery, we couldn’t
get the ice to hold the fish. My fish plant closed. salmon troller

My firm is cutting back and may go out of business. I can hardly afford 1o keep working
because of the reduced demand for trucking. There’s now only a few months of work.
trucker for firm that transports product from fish plants

Our fish plant closed and we couldn’t get a market with another plant. So we’ve moved
our fishing business out of state. fisherman’s wife

I quit buying groundfish because I couldn’t get the mix I needed for my market. I laid off
15 workers. fish buyer

The local grocery store used to carry lots of boat accounts — those are way down now
and there are more and more accounts in arrears. fishing family member

In fact, lots of associated businesses are being hit — marine electronics included.
Business is down and what business they have, its hard to get folks to keep their accounts
current. fishing family member

It isn't reasonable for NMFS to seek to enact regulations that will eradicate family
businesses without a specific economic plan in place to assist those businesses and
replace those jobs . And I’'m not talking about 10 dollar an hour jobs- I'm talking about
jobs for crewmen who earn between $35,000-40,000 per year. fisherman’s wife

Families are so frustrated — we feel we never know what’s next. No one can plan a
successful fishing business with so many unknowns. Who will be in, who will be out. If
you are out then what — nothing. ~ Nothing is clear-cut. We won’t even know next year's
restrictions until just before the season actually starts — and that’s if we are “lucky”.
Our financial reserves are gone — what can we do? fisherman’s wife



i

Two of my friends are now getting divorces. The financial stress was 100 much — that and
husbands always being angry, moody, and withdrawn. After 4 years of that, they (the
wives) couldn’t take it anymore. fisherman’s wife

I’m very concerned about the crumbling infrastructure — its worse in some ports than
others but all are experiencing it. Processors, fuel docks, gear suppliers — they are
shutting down. Once that happens, 1 fear we won'’t be able to go back and rebuild.

There may well be no infrastructure left to support the industry of the future. gear store
owner :

I have $90,000 worth of netting on order — I had to place the order 6 to 8 months ago in
order for it 1o be here for the 2003 season (needs 1 year lead time). The order has been
shipped - it’s on a ship in a container. I fear once it gets here it will be illegal and I
won't be able to sell it. I can’t send it back — it’s happened to me before. I need to be
able to plan my business better than the current management system allows. Seems like I
could at least get a tax credit for merchandise I can no longer sell. I have to assume Sfull
liability. gear store owner

Economic data mainly focuses on commercial sector not recreational. We need more
recreational data. charter boat owner <

Oregon’s economy is a mess and the coastal economy is even worse. If you'd just let us
work, we have a lot to contribute. fisherman ‘

Other fisheries are already being negatively impacted by the groundfish crisis — more
pressure in albacore tuna specialty markets for example — only so much room on the
shelf and existing businesses are being pushed aside. fisherman

Groundfish issues are of great concern to crabbers. There already have been impacts.
There’s now more pressure on the resource and there may be gear and habitat conflicts
when we start implementing area closures. We re losing processing capacity.
commodity commission manager

What are the community impacts of fish businesses using less water and power? This
translates to less income for city/county. processor representative

Fishermen are treated as criminals by NMFS for even small overages. And this on top of
everything else! Decriminalize the system and us! fisherman

The Magnuson Act should be the Sustainable Fishing Community Act. fisherman’s wife

Comments from Agencies and Education:




I’m very concerned about our crumbling infrastructure — once existing support facilities,
like fueling stations and fish processing plants, are gone, environmental rules will make
it hard for new ones to come in, even when fishing improves. Sea Grant marine agent

We are also concerned about the distances fishermen (sport and commercial) might have
10 travel to get to the grounds. Increased distance = increased potential for accidents.
Coast Guard

The local women’s shelter is full — families are breaking up — this thing has gone on so
long and there are so many uncertainties that it’s tearing some families apart. You can
imagine how it gets at home when money is tight. GDOP peer

Remember we are dealing with people here. Consider thefull range of consequences
when decisions are made. GDOP peer

How will NMFS gather community impact data such as business impacts? GDOP peer
You 'd think that all the news about sardines is helping the local fleet (Astoria) — no — no

local fishermen have the gear or permits to benefit from the fishery. Much of the benefit
from that fishery is going out of state. GDOP peer



ATTACHMENT B

Agenda
Community Fisheries Crisis Meeting
North Bend Library
August 15, 2002
North Bend, Oregon
10:00 Welcome Heather Munro, Oregon Sea Grant

Introductions: Council Members, Speakers, Audience
Purpose of Meeting
Inform/Gather Community Feedback/ Suggestions
Partnership Building/Getting Involved
Groundfish Basics

10:15 Overview Ginny Goblirsch, Oregon Sea Grant
Some Community/Industry Fishery-Related Impacts and Perspectives

10:30 What Got Us Here? : Steve Copps
National Marine Fisheries Service
The Magnuson Act ‘
Legal, Biological and Socio-Economic Mandates
General Rebuilding Parameters
Management Trends/Challenges

10:45 Where Are We Headed? Mark Saelens, Oregon
Department of Fish and Wildlife
Pacific Fishery Management Council
Proposed 2003 Management Options
Potential Impacts — all fisheries

11:00 Question and Answer Period Ginny Goblirsch
Heather Munro
11:15 What Do You See Happening in Your Community?
Audience Observations/Concerns
Brainstorm/Collecting Socio-Economic Information

11:45 Where Do We Go From Here?
Participation in Management Process
Ongoing Initiatives — Fleet Reduction, Magnuson Act Reauthorization,
Groundfish Disaster Outreach Program, Oregon Ports Initiative
New Initiatives: e-mail list

12:00 Adjourn






Quileute Natural Resources
QUILEUTE INDIAN TRIBE
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401 Main Street ® Post Office Box 187
LaPush, Washington 98350

Phone: (360) 374-5695 e Fax: (360) 374-9250

Agenda C.3.h
Revised Proposed Treaty Indian Management Measures
September 2002

Revised Quileute Tribal Proposal Regarding
2003 Groundfish Harvests

Black Rockfish- The 2003 tribal harvest guidelines will be set at 20,000 pounds for the
Management area between the US/Canada border and Cape Alava, and 10,000 pounds for
the management area located between Destruction Island and Leadbetter Point. No tribal
harvest restrictions are proposed for the management area between Cape Alava and
Destruction Island.

Sablefish- The 2003 tribal set aside for sablefish will be set at 10 percent of the Monterey
through Vancouver area OY minus 3 percent to account for expected discard mortality. This
would be equivalent to 630 mt based on the Ad Hoc Committee’s recommendation. Allocations
among the tribes and among gear types, if any, will be determined by the tribes.

Lingcod- Tribal fisheries will be restricted to 300 lbs. per day and 900 lbs. per week limits for all
fisheries.

Rockfish Taken During Competitive Halibut Fisheries- To provide for full retention and
utilization during directed, fully competitive treaty longline fisheries for halibut, there will be no
trip limit on the retention of incidental harvests of rockfish. However, appropriate management
actions will be taken in season, if necessary, to restrict incidental harvests of rockfish, so that
tribal fisheries do not exceed the estimated tribal impacts levels.

For all other tribal groundfish longline fisheries the following trip limits will apply:

Thornyhead rockfish- Tribal fisheries will be restricted to a 300 pound per trip limit.
This trip limit will be short and longspine thornyheads combined.

Canary rockfish- Tribal fisheries will be restricted to a 300 pound per trip limit.

Other Minor Nearshore, Shelf and Slope Rockfish- Tribal fisheries will be restricted to a 300
Ibs. per trip limit for each species group, or the limitede entry trip limits if they are less restrictive
than the 300 Ibs. per trip limit.

Yelloweye Rockfish- The tribes will continue to work on developing depth, area, and time
restrictions in their directed halibut fishery to minimize impacts on yelloweye rockfish. Tribal
fisheries will be restricted to 100 b per trip limit except that full retention of incidental catch will
allowed during the competitive portion of the treaty halibut fishery.



These proposed management measures would be expexted to result in catches as referenced in
Table 4.3.5-1 in exhibit C.3 Attachment 1 (the annual specifications EIS/RIR). It should be noted
that the catch levels in this table represent the upper end of the range of expexted catches for
these fisheries.

In light of the conservation issue regarding several rockfish species, the Quileute Tribe would like
to advise all other tribes to utilize more species selective gear.



‘Agenda C3.

Laura Deach
318 Shark Reef Rd.
Lopez, WA 98261

2 September 2002

Dr. Donald Mclsaac, Executive Director
Pacific Fishery Management Council
7700 N.E. Ambassador Place, Suite 200
Portland, Oregon 97220-1384

Dear Dr. Mclsaac,
Please enter the following letter into the council record for the September 9-13, 2002

council meeting for the issue of 2003 Groundfish Mngmnt Measure: Tentative Adoption
for Analysis.

This depth mngmnt may work to get the fleet out fishing in 2003. But, what are you
going to do in 2004 when china or quillback hit the list? What will you do in 2005 when
red-banded hit the list? What will you do in 2006 when rougheye or shortraker hit the
list? It might not be these particular species, but you can’t tell me that more species won’t
hit the list because all | have to do is look at the history of your mngmnt to know they
will. Within three years you will have no more depths to close. What will you do then?
What should be done today. This depth mngmnt does not function towards long-term
permanent sustainability. It does not actively reduce capacity and it does not reduce
discards. It is business as usual as far as I can tell. This depth mngmnt functions only to
eek out one more year of fishing. Why and when would you use depth closure mngmnt?
You would close a depth to: 1) protect a juvenile/nursery ground 2) during spawning
periods 3) for less desirable marketable fish like soft dover and jelly black cod coming
out of the deep (My processor doesn’t want these fish. He wants the firm white bellies we
catch up shallow in Aug.). These are conservation reasons to use depth mngmnt. These
are proper reasons.

The west coast fishery currently takes from both ends: juveniles and mature adults.
This is a quick and sure way to kill a resource. I believe this is the primary cause of the
CA boccacio decline (coupled with erroneous total mortality figures and a poor ocean
regime and you have what you have: zero). I fear this depth closure mngmnt will increase
the catch of juveniles and exacerbate this problem. This mngmnt and almost all your
mngmnt does not address the problem.

The problem was, “What fleet do you need and want to harvest the resource?” The
biological and economic information was never obtained, and you could never have made
this decision based on those two principles. But, you never made that decision based on
anything. By not answering that question, you created all the other problems we have
today. You focused exclusively on managing people, and more people, and more people,
and what you would allow them to catch.



The problem now is very different. You have shifted from what we can catch to what
we can’t catch. This requires completely different mngmnt, but all I am hearing from you
is business as usual: cumulative limits coupled with OYs, not enough observers to
quantify total mortality, the rest of the usual restrictions and now depth closures.

Lies Men in Suits Have Told

1. “We manage and fish within our OYs.” Please. OTC ran an observer program to
prove how clean they fish under cumulative mngmnt. These were not randomly drawn
boats. They were hand picked, the best of the best, I imagine. In the raw data I saw
discards of 30-70% sablefish. Yes, I remember that data can’t be used because it wasn’t
statistically analyzed, and/or the sample size wasn’t statistically valid. Does that mean
this discarding never happened? Does it mean it is still not happening? [ bet you have

never or rarely stayed within your OYs. I have pitched as many dead sablefish overboard
as [ have kept while fishing those DTLs. I have been telling you this for years. These
small DTLs are a waste of the resource. But, you won’t get rid of them.

2. “Individual quotas create property rights and the fish in the ocean are a public
resource.” When you create a limited entry program, you “recognize the fleet.” Once you
recognize the fleet, you create the illusion of ownership: For fishermen, a limited entry
permit instills a feeling of property rights. So do trip limits. Certainly the “fishers” in
open access feel this property right, even without a permit, and express it as such: “It has
always bothered me that the Open Access blackcod allocation is viewed to be a bycatch
fishery by those involved in the political process. Last year, while none of us were paying
attention, huge portion of the Open Access blackcod allocation was given to the shrimp
trawlers...”(Don Standley, PFMC Public Comment, June 1998). Although destructive,
you can’t get rid of them because you’ll get sued.

3. “Cumulative/Trip limits control the catch.” They do not. They control landings. The
continued use and expansion of cumulative limits and particularly the small poundage
DTLs have helped over-drive the over-capacity problem. A glaring example of this can
be seen in the spike in FG yelloweye landings for 1999 and 2000 seasons (Attached
Graph). This catch increase corresponds directly to the 500-pound Jan-May limit
followed by an increase to 1500 pounds for May-Sept. Yet, three years ago, when the
council instituted this trip limit they knew that yelloweye rockfish were in trouble. This
trip limit drove catch up. Don Standley, an open access “fisher” poignantly expresses this
driving the overcapacity problem when he states, “Only when the 300 lb. Blackcod trip
limit breathed life into the Open Access fishery, did the allocation get met and monthly
cumulative limit was imposed.” (PFMC, Public Comment F. 10. June 1998).

4. “Maintaining year-round harvesting and processing opportunity remains the councils
highest priority.” This year-round goal also drives the decline. Cumulative limits and
DTLs create target species discards. They also do not control capacity: “Although
licenses and trip limits together may appear to reach the root of the excess capacity
problem, they do not.” (Amend. 6, PFMC, Sept. 1991). In addition to carrying capacity
and natural population density cycles, there is a season for harvest, and it is almost never,
in nature, year round. This goal must be modified to match the current trends. “Clarence
Birdseye had perfected and patented a process for quick-freezing foods in 1923. Frozen
foods wrought great and good changes in the American diet.”(Schremp, Kitchen Culture,
1991). Well frozen quality fish, vacuumed-packed, is a lovely year-round product. It is




also clear that the year-round opportunity created a proliferation in the number of buyers
that mirrors the proliferation in the number of boats. The data show that there were a total
of 1780 buyers on the west coast in the year 2000. 1234 of them had expenditures of less
than $20,000. (Option Analysis, Backround Tables, Table 3.3.3-1. 8/28/02). I believe
these buyers are creating an economic loss by spreading the resource too thin.

I have come to learn that it was not the naked emperor, and that it doesn’t matter
that he is naked. He will always be naked. It was the men in suits who had the control.
But, you men in suits blew it. You wanted to include everybody, now you will get
nobody. It is over. No More. You should not be allowed to destroy the last that is left.
There can be no more lies.

Other Random Thoughts

1. The individual states must be granted increased authority off their respective
coasts beyond the 3/12-mile limit. If you have to, do it as emergency rule for 2003.
At the 29 Aug. Ad-Hoc committee meeting, if I understood correctly, I heard that
NMFS is working their butts off to get out from under a zero bocaccio catch. They
are going to try and scrounge 20 MT for CA. But, LB wasn’t satisfied: more,
more, more was what I heard him say. I have to wonder, where is his gratitude? [
am sick of you people (most of the voting members of the PFMC) managing my
life. Do you know what Chuck and I did this year? We put in 340,000 pounds of
an underutilized specie of fish. This was on a longline snap gear boat with a crew
of 2 (3 total). Your 300 pounds are an insult to our abilities as fishermen. [ am
tired of being drug down to the lowest common denominator. I choose Phil to
manage my life because he is the only one who makes sense to me now. He speaks
towards rational and sustainable mngmnt.

2. A comprehensive IQ program is no longer feasible. I could not support the
expansion of [Q’s on the west coast anymore. You don’t have enough of the we
“can’t catch fish” to do a comprehensive [Q program with the LE fleet you have
built. OA is an impossible dilemma.

3. What is ecosystem mngmnt? In Dr. Seuss’s words, “You are trying to ascertain
who swims with who, how many of who swims with how many of who, where and
why they swim where they do and doing all this by catching them too.” In science
words, I guess this would mean something like gaining the knowledge of the
natural spp. compositions within assemblages, depth and water column range,
feeding patterns, spawning periods, the effects of current, terrain preferences, and
77?7 You then build and structure the harvest and fleet around that knowledge (The
IPHC has done this and we have what we have: too many!). But, you had better
define this term quick before someone else does.

4. This might be a low estimate both in time and number, but 12 months from now
you will have a hundred Shindler’s Lists on the west coast. They are called EFPs.
So, you had better define what an EFP is, too. An EFP should be an experiment to
gain the data necessary to move the fleet to ecosystem mngmnt. EFPs are not
another method to keep the fleet fishing. They cannot be conducted like business
as usual. Remember, the E stands for experimental, not usual and accustom
practices. The best [ can see at this point, is that you need to shut almost
everything down, run your EFPs, gain the knowledge you lack and then build the




fleet back in. Exactly opposite of what you have been doing. This would be the
best use of the we “can’t catch fish.”

5. T have no rationale for this other than my gut feeling, but I think you put back in
salmon troll, crab pot, FG 3-tier (the only rational groundfish mngmnt on this
coast), the EFPs the states choose to run (with NMFS approval) and then
depending on how much fish you can spread: shrimp trawl, whiting, trawl DTS.

6. If we fish under depth mngmnt in 2003, I don’t think you will be able to salvage
this much by 2005. That REALLY scares me. Then, it’s not just over, it’s all over.
That can’t be allowed to happen, do you know this? .

7. Optimal fleet size is a dynamic number that changes in balance with/ according to
the stock level, ocean conditions, individual vessel fishing pressure, mngmnt
choices, and a multitude of other variables. IQs are the only tool I see that can
maintain the dynamic part: constant change within the fleet without constant
change in management.

That would be all, Thank You,

i Droidne

Laura Deach



o[£ NAGM

leaA

6661

lean) Aq wm:__u.:m._ ysiyooy akamojja A uojbuiysepp

0l

- Gl

- 0¢

Gc

SUoj] JLI39 N




|D.22
0 S
03N
er
S 3
v &
de
cgO0 2
20 »n
<GS
C
()
e
<@
Q.
Q.
>
wn
Codend

Trawl Wire

Bridle

-

0@ ARG V-door
e ST,
S ORCORR PO

YA XYL

Experimental Headrope

Illustration of a typical sole net, with a simplified view of the experimental modified headrope in red.



Exhibit C.1
Situation Summary
September 2002
NATIONAL MARINE FISHERIES SERVICE REPORT ON GROUNDFISH MANAGEMENT

Situation: The National Marine Fisheries Service (NMFS) will report on its regulatory activities,
developments relevant to groundfish fisheries, and other issues of interest to the Council.

Council Task:
1. Discussion.

Reference Materials:

1. None.

Agenda Order:

Agendum Overview Bill Robinson
Reports and Comments of Advisory Bodies

Public Comment

Council Discussion

ao oo

Groundfish Fishery Strateqgic Plan (GFSP) Consistency Analysis

This agenda item is not expected to require Council decision making that raises issues of consistency
with the GFSP.

PFMC
08/20/02

DOCUMENT1



Exhibit C.1
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September 2002
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UNITED STATES DEPARTMENT OF
COMMERCE :: :
. OCEANIC AND
ATMOSPHERIC
ADMINISTRATION
— WASHINGTON, D.C. 20230 | |

NOAA
Contact: Jim Milbury FOR IMMEDIATE RELEASE
(310) 245-7114 (cell) September 10, 2002
(562) 980-4006

NOAA Relaxes Ragulations to Glve Fishermen Access 10 Healthy Stocks While
Protecting Dark Blotched Rockfish

In etfons 1o keep Paclfic fishermen working while providing a necessary safeguard for
darkblotched rockfish, emargency regulations — effective today through Dec. 31 —create a
temporary conservation area for the species and give flshermen alternative fishing opportunities,
today announced the Commerce Department's National Oceanic and Atmospheric

Administration (NOAA).

Today's action provides a win-win solution to overfishing by ensuring that darkblotched
rockflsh remain on target with Its rebullding schedule while minimizing economic hardship 10
flshermen.” sald Bill Hogarth, director of NOAA Flsheries. “These temporary, critical measures
will help us rebuild the fishery and will lead to more plentiful and sustainable fish harvests in the
future.”

NOAA Fisheries aclentists have determined that the change In regulations will stili allow
darkblotched rockflah to rebuild within the approved rebuilding schedule.

Darkblotched rockflsh are managed along with 80 ather groundfish apecies off the coasts
of Washington, Oregon and Callfornia by NOAA's Natlonal Marine Fisherles Service (NOAA
Fisheries) and the Pacific Fishery Management Councll, located in Portland, Oregon. Currently
overfished, the specles Is regulated under a 34-year rebuliding program that prohibita fishermen
from targeting It but aliows for a small trip limit in surrounding groundfish fisheries. The trip limit is
intended 1o allow flshermen 1o land darkblotched rockfish that Is caught Incidental 1o thelr primary
fishery. This year, however, darkblotched rockfish harvest rates have been higher than expected.
In June, coastwide commercial landings of darkblotched rackfish represented up to 75 percent of
the 2002 allowable harvest.

-maore-
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Projections showed that, if further action were not taken, the catch would exceed allowable
landings by up to 40 metric tons, thus throwing off the rebullding schedule.

In order to avoid exceeding the 2002 allowable catch of darkblotched rockfish, this
emergency rule establishes a darkblotched rockfish congervation area where darkblotched
rockfish are commonly found, south from the U.S./Canada border (48°30' N. latitude) to 40°10' N.
latitude, borderad by straight-iine coordinates on the east (at approximately the 100 fathom depth
contour) and on the west (at approximately the 250 fathom depth contour). The area between
100-250 fathoms |s closed to all bottom trawling.

~ To offset economic impacts 1o fishermen, the rule alao reopens fishing grounds, seaward
of 250 fathoms, that were closed earlier this month. This action will allow limited entry trawl
access 1o healthy deepwater groundfish In an area whers darkblotched rockfish are not
aggregated In great abundanca. The area inside 100 fathoms wilil reopen on October 1.

More detailed information about this announcement, including the trip limit adjustments,
can be found online at:
http://www.nwr.noaa.gov/1sustish/groundfish/public2002/SepEmerAdjusiments.pdf

NOAA Fisheries is dedicated to protecting and preserving our nation's living marine
resources through sclentific research, management, enforcement and the conservation of marine
mammala and other protected marine specles and their habitat. To lsam more about NOAA
Fisheries, please visit http://www.nmfs.noaa.gov.
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Fact Sheet

Pacific Groundfish Emergency Rule, 9/10/02
The emergency ruls, effactive 9/10/02, establishes the following temporary me&asures aimed at
providing necessary protactions for the Pacific groundfish fishery:

Darkblotched Rockfish Conservation Area

The consaervation area extends south from the U.S./Canada border (48°30° N.
latitude) to 40°10* N. latitude and Is bordered by straight-line coordinates on the
east (at approximately the 100 fathom depth contour) and on the west (at
approximately the 250 fathom depth contour).

The conservation area is closed to limited entry groundlish trawi fishing and
fishing with limited entry groundfish trawl gear is prohibited within the conservation
area. Itis unlawful to take and retain, possess, or land groundfish taken with
limited entry groundfish trawl gear in the conservation area. Limited entry
groundfish trawl vessels may transit through the consarvation area, with or without
groundfish on board, provided ali groundfish trawl gear ia stowed either: (1) below
deck; or (2) If the gear cannot readily be moved, in a secured and covered
manner, detached from all towing lines, 8o that it Is rendered unusable for fishing.

Trawling shoreward of the conaervation area during I8 permitied October -
Decembaer and trawling seaward of the conservalion area is permitted
September - December. Small footrope gear Is required shoreward of the
conservation area and large footrope gear Is permitted seaward of the
conservation area.

Trip Limit Reductions in the Pacific Groundfish Fishery

.

Limited Entry Traw! Fishery in the Area North of 40°10" N. Latitude

Trip limits are reduced for the following species and/or species groups: minor
shelf rockfish, Pacific ocean perch, sableflah, longspine thoryhead, shortapine
thornyhead, Dover sole, all other flatfish, petrale sole, rex sole, arrowtooth
flounder, minor shelf rockflah, canary rackiish, yellowtall rockfish, and lingcod.

Limited Entry Trawl Fishery in the Area South of 40°10' N. Latitude

Trip limits are reduced for minor slope rockfish in the area between 40°10' N.
latitude and 36° N. latitude and for canary rockfish In the area south of 40°10' N.
latitude.

~Limited Entry Fixed Goar Fishery and Open Acceas Fisherles

Pacific whiting will be closed for limited entry fixed gear and open access
fisheries.

More information can be found online at:
hitp://www.nwr.noaa.gov/ 18ustfah/groundfish/pubilc2002/SepEmerAdjustments.pdf
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Supplemental NMFS Report
September 2002

National Marine Fisheries Service, Northwest Region
7600 Sand Point Way NE, Seattle, WA 98115

PUBLIC NOTICE

For Information Contact: NMFS-SEA-02-11
Bill Robinson (206) 526-6140 FOR IMMEDIATE RELEASE
Svein Fougner (562) 980-4000 September 10, 2002

EMERGENCY RULE IMPLEMENTED IN PACIFIC COAST GROUNDFISH FISHERY
AND TRIP LIMIT ADJUSTMENTS OFF WASHINGTON, OREGON, AND CALIFORNIA

EFFECTIVE SEPTEMBER 10, 2002

Adjustments to trip limits for groundfish taken off Washington, Oregon, and California are announced
by the National Marine Fisheries Service (NMFS). These changes are effective September 10, 2002,
unless otherwise specified and are intended to protect overfished and depleted stocks. Trip limit
changes that are effective September 10, 2002, for the trawl "A" platoon and are effective September 15,
2002, for the "B" platoon. The “B” platoon can fish July - August limits until September 15, 2002, in
areas that are open following implementation of this rulemaking .

NMES is implementing an emergency rule to establish new depth-based management measures in the
Pacific Coast groundfish fishery for September - December 2002 in order to allow the harvest of healthy
groundfish stocks while protecting darkblotched rockfish. In response to higher than expected landings
of darkblotched rockfish, an overfished species, during the first few months of 2002, the limited entry
trawl fishery north of 40° 10" N. latitude closed on September 1, 2002. Atits June 17 - 21, 2002,
meeting in Foster City, California, the Pacific Fishery Management Council (Council) felt the economic
need to keep the limited entry trawl fishery open during September was great and requested that NMFS
establish new depth-based management measures via emergency rulemaking. This emergency rule
establishes a darkblotched rockfish conservation area (DBCA) extending from the U.S./Canada border
to 40° 10' N. latitude and between approximately 100 fathoms and 250 fathoms. This emergency rule
maintains the closure to trawling with groundfish gear where darkblotched rockfish are commonly
found, but allows limited entry trawl access to healthy deepwater groundfish (seaward of 250 fathoms)
and nearshore groundfish (shoreward of 100 fathoms) stocks outside of the DBCA.

Following the Council’s June meeting, NMFS drafted an Environmental Assessment/Regulatory Impact
Review to evaluate the effects of this emergency rule. With that analysis, NMFS estimated the total
catch of darkblotched rockfish associated with the Council’s September implementation request to be
approximately 96% - 99% of the OY. This is due, in part, to the estimated bycatch of darkblotched
rockfish that would be caught shoreward of 100 fathoms with nearshore flatfish during September and

- October. Given the uncertainties in estimating the catch of darkblotched rockfish, particularly
shoreward of 100 fathoms, NMFS believes a more conservative action than that proposed by the
Council is necessary to assure the darkblotched rockfish OY is not exceeded. Therefore, NMFS will
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continue to prohibit limited entry trawl fishing shoreward of the DBCA during September, but re-open
that area during October - December with reduced flatfish trip limits during October. Limited entry
trawl access seaward of the DBCA will be re-opened for September - December. This modification of
the Council’s request is expected to reduce the incidental catch of darkblotched rockfish with nearshore
flatfish during the months of September and October and provide greater assurance that neither the
darkblotched rockfish OY, nor the OY of any other groundfish species will be exceeded.

NMES also determined that some of the flatfish limits recommended by the Council for the September -
December periods were too liberal to adequately prevent the overharvest of overfished species. With
this emergency rule, NMFS sets trip limits for groundfish, including flatfish, at levels that are expected
to protect overfished species from overharvest. In addition, NMFS is correcting limited entry fixed gear
and open access limits for Pacific whiting during the September - December periods to reflect the
closure of Pacific whiting announced in the July inseason action (67 FR 44778, J uly 5, 2002).

DARKBLOTCHED ROCKFISH CONSERVATION AREA (DBCA)

The DBCA extends south from the U.S./Canada border (48°30' N. latitude) to 40°10' N. latitude and is
bordered by straight-line coordinates on the east (at approximately the 100 fathom depth contour) and
on the west (at approximately the 250 fathom depth contour).

The DBCA is closed to limited entry groundfish trawl fishing and fishing with limited entry groundfish
trawl gear is prohibited within the DBCA. It is unlawful to take and retain, possess, or land groundfish
taken with limited entry groundfish trawl gear in the DBCA. Limited entry groundfish trawl vessels
may transit through the DBCA, with or without groundfish on board, provided all groundfish trawl gear
is stowed either: (1) below deck; or (2) if the gear cannot readily be moved, in a secured and covered
manner, detached from all towing lines, so that it is rendered unusable for fishing.

Trawling shoreward of the DBCA during is permitted October - December and trawling seaward of the

DBCA is permitted September - December. Small footrope gear is required shoreward of the DBCA
and large footrope gear is permitted seaward of the DBCA.

TRIP LIMITS CHANGES IN THE GROUNDFISH FISHERY

Limited Entry Trawl Fishery in the Area North of 40°10' N. Latitude

Trip limits will change for the following species and/or species groups: minor shelf rockfish, Pacific
ocean perch, sablefish, longspine thornyhead, shortspine thornyhead, Dover sole, all other flatfish,
petrale sole, rex sole, arrowtooth flounder, minor shelf rockfish, canary rockfish, yellowtail rockfish,
and lingcod.

Limited Entry Trawl Fishery in the Area South of 40°10' N. Latitude

Trip limits will change for minor slope rockfish in the area between 40°10' N. latitude and 36° N.
latitude and for canary rockfish in the area south of 40°10' N. latitude.

Limited Entry Fixed Gear Fishery and Open Access Fisheries
Pacific whiting will be closed for limited entry fixed gear and open access fisheries.
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Coordinates for the DBCA and an updated set of trip limit tables,
effective September 10, 2002, are included in this notice.

To improve the quality of transmissions and conserve resources, we are also now able to send
Pacific Coast Groundfish public notices via e-mail in addition to fax.
To be added to our e-mail list and removed from our fax list, please e-mail your request to
westcoastgroundfish @noaa.gov

For more information contact: NMFS Northwest Region at 206-526-6140 or visit our website at
http://www.nwr.noaa.gov, click on “Pacific Coast Groundfish;” NMFS Southwest Region at 562-980-4000;
Washington Department of Fish and Wildlife at 360-249-4628; Oregon Department of Fish and Wildlife
at 541-867-4741; or the California Department of Fish and Game at 707-441-5797 (Eureka), 510-581-7358
(Belmont), 562-342-7185 (Los Alamitos), 858-546-7167 (La Jolla).
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COORDINATES FOR THE DBCA

100 FATHOMS -
48°23' N. lat., 125°60' W.
48°13'N. lat., 125°63' W.
47°95' N. lat., 125°50' W.
48°33'N. lat., 125°30' W.
48°33'N. lat., 125°05' W.
48°38' N. lat., 124°83' W.
48°28' N. lat., 124°94' W.
48°10' N. lat., 125°00" W.
48°15'N. lat., 125°30' W.
48°10'N. lat., 125°30' W.
47°98' N. lat., 125°27" W.
47°82' N. lat., 125°05' W.
47°70' N. lat., 125°08' W.
47°52' N. lat., 124°90' W.
47°40' N. lat., 124°77' W.
47°31' N. lat., 124°75' W
47°14' N. lat., 124°93' W.
47°01' N. lat., 124°91' W.
47°02'N. lat., 124°98' W.
46°95' N. lat., 124°91' W.
47°00" N. lat., 124°82' W.
46°90' N. lat., 124°80' W.
46°91' N. lat., 124°88' W.
46°69' N. lat., 124°72' W.
46°58' N. lat., 124°48' W.
46°48' N. lat., 124°50' W.
46°33'N. lat., 124°61' W.
46°30' N. lat., 124°63' W.
46°28' N. lat., 124°59' W.
46°28' N. lat., 124°38' W.
46°27' N. lat., 124°33' W.
46°20' N. lat., 124°58"' W.
46°18' N. lat., 124°65' W.
46°15'N. lat., 124°65' W.
46°02' N. lat., 124°64' W.
45°95'N. lat., 124°61' W.
45°90' N. lat., 124°67' W.
45°79' N. lat., 124°59' W.
45°70' N. lat., 124°47' W.
45°57' N. lat., 124°40' W.
45°45' N. lat., 124°36' W.
45°29' N. lat., 124°30' W.
44°99' N. lat., 124°32" W.
44°82' N. lat., 124°50' W.
44°76' N. lat., 124°56' W.

long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long;
long;
long;
long;
long;
long;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;

250 FATHOMS -

48°25'N. lat, 125°71' W. long.;

48°22' N. lat., 125°65' W.
48°14'N. lat., 125°75' W.
48°10'N. lat., 125°78' W.
48°06' N. lat., 125°62' W.
48°03' N. lat., 125°67' W.
47°95' N. lat., 125°62' W.
47°93"N. lat., 125°48' W.
47°97' N. lat., 125°42' W.
48°01'N. lat., 125°41' W.
48°06'N. lat., 125°35'W.
48°03' N. lat., 125°33' W.
48°00" N. lat., 125°35' W
47°97' N. lat., 125°33' W.
47°97" N. lat., 125°30' W.
47°87' N. lat., 125°28' W.
47°82'N. lat., 125°18' W.
47°77"' N. lat., 125°10' W.
47°74'N. lat., 125°13' W.
47°70" N. lat., 125°10' W.
47°63' N. lat., 125°12" W.
47°50' N. lat., 125°00' W.
47°47" N. lat., 124°98' W.
47°38' N. lat., 124°85' W.
47°28' N. lat., 124°88' W.
47°25'N. lat., 125°00" W.
47°13'N. lat., 124°98' W.
47°02' N. lat., 125°00"' W.
46°92' N. lat., 125°03' W.
46°85' N. lat., 124°95' W.
46°68' N. lat., 124°85' W.
46°57' N. lat., 124°63' W.
46°51' N. lat., 124°68' W.
46°55' N. lat., 124°53' W.
46°48' N. lat., 124°53' W.
46°33'N. lat., 124°65' W.
46°27' N. lat., 124°62' W.
46°26' N. lat., 124°45' W.
46°22' N. lat., 124°63' W.
46°22'N. lat., 124°65' W.
46°18' N. lat., 124°70' W.
46°10' N. lat., 124°70' W.
46°05' N. lat., 124°84' W.
45°95'N. lat., 124°76' W.
45°72'N. lat., 124°77' W.

long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
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100 FATHOMS -
44°55' N. lat., 124°61' W.
44°47 N. lat., 124°75' W,
44°22'N. lat., 124°94' W.
43°94' N. lat., 124°93' W,
43°94" N. lat., 124°58' W.
43°71' N. lat., 124°54' W.
43°52' N. lat., 124°57' W.
43°29' N. lat., 124°69' W.
43°12'N. lat., 124°69' W.
43°06' N. lat., 124°74' W.
43°07' N. lat., 124°85' W.
42°93'N. lat., 124°88' W.
42°90'N. lat., 124°79' W.
42°73'N. lat., 124°71' W.
42°64' N. lat., 124°69' W.
42°55'N. lat., 124°71' W.
42°53'N. lat., 124°70' W.
42°50' N. lat., 124°71' W.
42°47 N. lat., 124°78' W.
42°42' N. lat., 124°73' W.
42°32'N. lat., 124°63' W.
42°27' N. lat., 124°60' W.
42°09' N. lat., 124°58' W.
42°00' N. lat., 124°59' W,
42°00' N. lat., 124°58' W.
41°78'N. lat., 124°46' W.
41°55'N. lat., 124°48' W.
41°17'N. lat., 124°34' W.
40°86' N. lat., 124°39' W.
40°68' N. lat., 124°51' W.
40°60' N. lat., 124°62' W.
40°54' N. lat., 124°64' W.
40°39' N. lat., 124°53' W.
40°40' N. lat., 124°47' W.
40°37' N. lat., 124°40' W.
40°35'N. lat., 124°46' W.
40°31'N. lat., 124°43" W,
40°32'N. lat., 124°38' W.
40°25'N. lat., 124°43' W,
40°28'N. lat., 124°57' W.
40°17'N. lat., 124°35' W.

long;
long.;
long.;
long;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long;
long.;
long.;
long.;
long.;
long.;
long;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.

250 FATHOMS -

45°60' N. lat., 124°76' W.
45°60' N. lat., 124°71' W.
45°41' N. lat., 124°64' W.
45°19' N. lat., 124°66' W.
44°97'N. lat., 124°62' W.
44°74' N. lat., 124°85' W.
44°54' N. lat., 124°90' W.
44°39' N. lat., 124°83' W.
44°22' N. lat., 124°98' W.
43°97' N. lat., 124°97' W,
43°84' N. lat., 124°89' W.
43°83'N. lat., 124°73' W.
43°71' N. lat., 124°69' W.
43°40' N. lat., 124°71' W.
43°33'N. lat., 124°75' W.
43°33'N. lat., 124°88' W.
43°29'N. lat., 124°88' W.
42°82'N. lat., 124°92' W,
42°78' N. lat., 124°89' W.
42°73"N. lat., 124°86' W.
42°76' N. lat., 124°82' W,
42°73'N. lat., 124°77' W.
42°65'N. lat., 124°72' W.
42°58' N. lat., 124°78' W.
42°52'N. lat., 124°78' W.
42°52'N. lat., 124°74' W.
42°49' N. lat., 124°78' W.
42°47 N. lat., 124°83' W.
42°44'N. lat., 124°79' W.
42°33'N. lat., 124°72' W.
42°23"'N. lat., 124°67' W.
42°09' N. lat., 124°65' W.
42°00' N. lat., 124°63' W.
41°99"N. lat., 124°63' W.
41°80' N. lat., 124°53' W,
41°36'N. lat., 124°51' W.
41°12"N. lat., 124°42' W,
40°96' N. lat., 124°50' W.
40°68' N. lat., 124°55' W.
40°56' N. lat., 124°71' W.
40°38' N. lat., 124°53' W.
40°28' N. lat., 124°53' W.
40°31' N. lat., 124°84' W.
40°17"' N. lat., 124°47' W.

long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.;
long.
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Table 3. Trip Limits” and Gear Requirements? for Limited Entry Trawl Gear

Other Limits and Requirements Apply - Read Sections IV. A. and B. NMFS Actions before using this table

line

Speciss/groups

JAN-FEB |

MAR-APR |

MAY-JUN ]

JUL-AUG

] SEP-OCT ]

NOV-DEC

**NOTE FOR NORTH OF 40°10' N. LAT: ALL TRAWLING WITH GROUNDFISH GEAR IS PROHIBITED WITHIN THE DBCA11/, ALL TRAWLING IS
PROHIBITED SHOREWARD OF THE DBCA DURING SEPTEMBER, SMALL FOOTROPE GEARS/ IS REQUIRED SHOREWARD OF THE DBCA
OCT - DEC, AND LARGE FOOTROPE GEAR IS PERMITTED SEAWARD OF THE DBCA SEPT - DEC. PROHIBITION AGAINST TRAWLING

SHOREWARD OF THE DBCA ALSO APPLIES TO THE "B" PLATOON FISHING AGAINST JULY - AUGUST LIMITS.

**NOTE FOR SOUTH OF 40°10' N. LAT: AS OF JULY 1, 2002, ALL TRAWLING FOR GROUNDFISH IS PROHIBITED EXCEPT FOR DTS COMPLEX,
SLOPE ROCKFISH SPECIES, AND SPECIFIED FLATFISH AND GRENADIER TAKEN INCIDENTALLY IN THOSE FISHERIES.

1
2
3
4
5
6

Minor siope rockfish
North 1,800 Ib/ 2 months
South 600 Ib /2 months 300 Ib / month
40°10' - 36° N. lat. 50,000 Ib/ 2 months | 5,000 Ib/ 2 months

South of 36° N. lat.

50,000 Ib/ 2 months

15,000 Ib/ 2 months

Splitnose - South

7 40°10'- 36° N. lat.

8

25,000 Ib/ 2 months |

5,000 Ib/ 2 months

1,800 Ib / 2 months

South of 36° N. lat.

25,000 Ib/ 2 months

15,000 Ib/ 2 months

9 Pacific ocean perch - North*

2,000 b/ month

4,000 Ib/ month

4,000 Ib/ 2 months

2,000 Ib / month

10 Chilipepper - South®

11

mid-water trawi

25,000 Ib/ 2 months

12 __small footrope tram

7,500 Ib/ 2 months |

4,000 Ib/ 2 months

13 large footrope trawl

14 DTS complex - North

500 Ib/ trip, not to exceed small footrope cumulative 2-month

limits at any time du

ring the year

CLOSED”

1/

ALL TRAWLING

Small footrope required Oct - Dec shoreward of DBCA;

IS PROHIBITED SHOREWARD OF THE DBCA DURING SEPTEMBER
large footrope permitted Sept - Dec seaward of DBCA

15 Sablefish

6,000 Ib/2 months

In times and areas
where open - 3,500 ib/ 2|
months

1,250 Ib / month

16  Longspine thomyhead

10,000 Ib/ 2 months

In times and areas
where open - 10,000 Ib/
2 months

1,000 Ib / month

17 Shortspine thomyhead

2,600 b/ 2 months

3,500 Ib/ 2 months 3,000 Ib/ 2
months

6,000 Ib/ 2 months 1,500 1b/ 2
months

1,500 b/ 2
2,000 Ib/ 2 months onths

In times and areas
where open - 2,600 Ib/ 2|
months

750 |b / month

18  Dover sole

30,000 Ib/
2 months

28,000 Ib/
2 months

14,000 Ib/ 2 months

In times and areas
where open - 20,000 Ib/
2 months

7,000 Ib/ month

19 DTS complex - South

20 _Sablefish®

2

4,500 Ib/ 2 months

1 _ Longspine thomyhead

10,000 ib/ 2 months

22 _ Shortspine thomyhead
23 __Dover sole

2,600 Ib/ 2 months

22,000 Ib/ 2 months

24 Flatfish - North'"

LARGE FOOTROPE: 1,000
LARGE FOOTROPE: 1,000 IbArip, not to exceed small
Ib/trip, not to exceed small footrope cumulative monthly SMALL
footrope cumulative monthly | limits. Retention of petrale FOOTROPE_
25 A e limits, includes arrowtooth and rex sole prohibited if nggggﬁ)? In times and areas | 50,000 ib/ month, no
Il other flatfish flounder. large footrope gear is month. no | ¥here open - 25,000 Ib/fmore than 20,000 Ib /
onboard. , i
nboar more than month, no more than | month of which may
SMALL FOOTROPE: SMALL FOOTROPE: 15,000 of 10,000 of which may be be petrale
L etrale sole.
15,000 to/ 85,000 15/ | 30,000 15/ month, no more. | which may be P
onth mon than 10,000 of which may be| Petrale scle
26 __Petrale sole Not limited, large footrope
petrale sole
27 Rexsole allowed
LARGE FOOTROPE: included In times and areas
in “all other flatfish* limit. SMALL FOOTROPE REQUIRED: 7,500 Ib/ where open - 3.500 b/
trip, no more than 30,000 ib/ month; large P y 30,000 b/ trip

ALL TRAWLING (S PROHIBITED SHOREWARD OF THE DBCA DURING SEPTEMBER
Small footrope required Oct - Dec shoreward of DBCA, large footrope permitted Sept - Dec seaward of DBCA

28  Arrowtooth flounder

3

SMALL FOOTROPE: footrope prohibited 'q% ggor??;z::: n
30,000 Ib/ trip , .
29 Flatfish - South
LARGE FOOTROPE: 1,000
LARGE FOOTROPE: 1,000 Ib/trip, not to exceed small
Ib/trip, not to exceed small | footrope cumulative monthly
footrope cumulative monthly | limits. Retention of petrale
limits, includes arrowtooth and rex sole prohibited if
flounder. large footrope gear is
0 All other flatfish ¥ onboard.
CLOSED”

SMALL FOOTROPE: 70,000 It/
month, no more than 40,000 Ib
of which may be species other

than Pacific Pacific sandabs.

SMALL FOOTROPE: 70,000
Ib/ month, no more than
40,000 Ib of which may be
species other than Pacific
sandabs. Of the species
other than Pacific sandabs,

31 __Petrale sole
32 Rex sole

Not limited, large footrope
allowed

no more than 15,000 Ib may
be petrale sole.

33 Arrowtooth flounder

LARGE FOOTROPE: included
in "all other flatfish” limit.

SMALL FOOTROPE
REQUIRED: 7,500 it/ trip, no
more than 30,000 Ib/ month;

With the exception of 1,000 b/ trip of rex sole, petrale sole,
English sole, and arrowtooth flounder combined when landed
with DTS complex. The amount of per trip flatfish landings
must not exceed the amount of DTS landed. Landings can be;
made with small or large footrope gear.

SMALL FOOTROPE: large footrope prohibited
30,000 Ib/ trip
35 Woting? 20,000 16 trip Primary Season CLOSED”
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Table 3. (CONTINUED) Trip Limits" and Gear Requirements? for Limited Entry Trawl Gear
Other Limits and Requirements Apply - Read Sections IV. A. and B. NMFS Actions before using this table

line Species/groups

JAN-FEB | MAR-APR_|

MAY-JUN I gut-aug |

SEP-QCT | NOV-DEC

*NOTE FOR NORTH OF 40°10' N. LAT: ALL TRAWLING WITH GROUNDFISH GEAR IS PROHIBITED WITHIN THE DBCA11/, ALL TRAWLING IS
PROHIBITED SHOREWARD OF THE DBCA DURING SEPTEMBER, SMALL FOOTROPE GEARS5/ IS REQUIRED SHOREWARD OF THE DBCA
OCT - DEC, AND LARGE FOOTROPE GEAR IS PERMITTED SEAWARD OF THE DBCA SEPT - DEC. PROHIBITION AGAINST TRAWLING
SHOREWARD OF THE DBCA ALSO APPLIES TO THE "B* PLATOON FISHING AGAINST JULY - AUGUST LIMITS.

**NOTE FOR SOUTH OF 40°10°' N. LAT: AS OF JULY 1, 2002, ALL TRAWLING FOR GROUNDFISH IS PROHIBITED EXCEPT FOR DTS COMPLEX,
SLOPE ROCKFISH SPECIES, AND SPECIFIED FLATFISH AND GRENADIER TAKEN INCIDENTALLY IN THOSE FISHERIES.

37 Minor shelf rockfish
1,000 ib/ month, no more than 300 Ib of 7
38 North 300 16/ month which may be yelloweye rockfish CLOSED 30015/ month
1,000 ib/ month, no more
39 South 500 Ib/ month than 300 Ib of which may be CLOSED”
yelloweye rockfish
40 Canary rockfish
North 600 Ib/ 2
200 Ib/ 2 months 600 Ib/ 2months months CLOSED” 200 Ib/ month
South CLOSED”
Widow rockfish
41 North
During primary whiting season, in trips of at
" 7 least 10,000 Ib of whiting: combined widow 7
42 mid-water trawl CLOSED and yellowtail limit of 500 b/ trip, cumulative CLOSED
widow limit of 1,500 Ib/ month
43 _small footrope trawl 1,000 b7 month CLOSED”
South
During primary whiting
season, in trips of at least
10,000 Ib of whiting:
mid-water trawl CLOSED” combined widow and CLOSED”
yellowtail limit of 500 Ib/ trip,
cumulative widow limit of
1,500 Ib/ month
small footrope trawmt 1,000 b/ month CLOSED”
44 Yellowtail - North*
During primary whiting season, in trips of at
. 7 least 10,000 Ib of whiting: combined widow 2
45 mid-water trawl CLOSED and yellowtail limit of 500 b/ trip, cumulative CLOSED
yellowtail limit of 2,000 Ib/ month
As flatfish bycatch, per trip limit
In landings without flatfish, 1,000 Ib/ month. As flatfish bycatch, per trip limit is the sum of 33% (by weight) of
is the sum of 33% (by weight) of all flatfish except arrowtooth flounder, plus 2 all flatfish except arrowtooth
46 small footrope trawd 10% (by weight) of arrowtooth flounder. Combined with and without flatfish, CLOSED flounder, plus 10% (by weight) of]
not to exceed 30,000 Ib/ 2 months. arrowtooth flounder not to
exceed 4,500 Ib/ month.
47 Bocaccio - South™ 600 Ib/ 2 months [ 1,00016/2 months | CLOSED”
48 Cowcod CLOSED”
49 Minor nearshore rockfish
50 _North 300 Ib/ month | CLOSED”
51 South 300 Ib/ month | CLOSED”
Lingcod”
North I 1,000 Ib/ 2 months I 500 Ib / month
South 800 1b/2 months [~ 7.660 16/ 2 months CLOSED
L Grenadier
10/ 7/
52 Other Fish Not limited rotention CLOSED

1/ Trip limits apply coastwide unless otherwise specified. *North” means 40°10' N. lat. to the U.S.-Canada border. "South® means 40°10' N. lat. to the

U.S.-Mexico border. 40°10' N. iat. is about 20 nm south of Cape Mendocino, CA.
2/ Gear requirements and prohibitions are explained above. See {V.A.(14).

¥ "Other" flatfish means all flatfish at 50 CFR 660.302 except those in this Table 3 with species specific management measures, including trip fimits.
4/ The whiting “per trip” limit in the Eureka area inside 100 fm is 10,000 It/ trip from January 1 - August 31, 2002. From September 1 - December 31, 2002,

the whiting fishery is closed.

5/ Small footrope trawi means a bottom trawl net with a footrope no larger than 8 inches (20 ¢m) in diameter. In areas where trawl gear is restricted, only one type

of traw gear is allowed on board at ony one time. See above.
&/ Yellowtail rockfish in the south and bocaccio and chilipepper rockfishes in the north are included in the trip limits for minor shelf rockfish

in the appropriate area. POP in the south and splitnose rockfish in the north are included in the trip limits for minor slope rockfish in the appropriate area.

7/ Closed means that it is prohibited to take and retain, possess, or land the designated species in the time or area indicated. See IV.A.(7).
& The minimum size limit for lingcod is 24 inches (61 cm) total length.

9/ The minimum size requiremant for sablefish is 22 inches (56 cm) total length. No more than 500 Ib of undersized sablefish may be landed per trip.
10/ Other fish are defined at 50 CFR 660.302, as those groundfish species or species groups for which there is no trip limit, size limit, quota, or harvest guideline.

11/ All trawing is prohibited within the DBCA ; gear must be covered and stowed when transiting through the area. See IV.A.(22).
To convert pounds to kilograms, divide by 2.20462, the number of pounds in one kilogram.
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Table 4. Trip Limits" for Limited Entry Fixed Gear

Other Limits and Requirements Apply — Read Sections IV. A. and B. NMFS Actions before using this table

line

Species/groups [ JanrFeB | MARAPR | MAY-JUN ] JUL-AUG ] SEP-OCT

] NOv-DEC

“*NOTE FOR FISHING SOUTH OF 40°10" ALL GROUNDFISH FISHING IS CLOSED SEAWARD OF THE 20 FATHOM DEPTH CONTOUR,

EXCEPT FOR SABLEFISH, THORNYHEADS, AND SLOPE ROCKFISH.

1

2
3
4
5
6
7
8
9
10

-

1

25
26
27
28
29
30
a1

88

37
38

39

41

42

43

44

Minor slope rockfish

North 1,000 Ib/ month | 5,000 Ib/ 2 months

]2,000 b/ 2 monthy

South

40°10' - 36° N. lat.

25,000 Ib/ 2 months

5,000 Ib/ 2 months |

1,800 Ib/ 2 months

South of 36° N. lat,

25,000 Ib/ 2 months

15,000 Ib/ 2 months

Splitnose - South

40°10' - 36° N. lat.

25,000 Ib/ 2 months

5,000 Ib/ 2 months

1,800 Ib/ 2 months

South of 36° N. lat.

25,000 Ib/ 2 months

15,000 ib / 2 months

2,000 Ib/ month I 4,000 Ib/ month I 4,000 Ib/ 2 months

Pacific ocean perch - North¥

| 2,000 I/ month

Sablefish

North of 36° N. lat.¥ 300 Ib/ day, or 1 landing per week of up to 800 Ib, not to exceed 2,400 Ib/ 2 months

350 Ib/ day, or 1 landing per week of up

South of 36°N. lat. 101,050 Ib

300 Ib/ day, or 1 landing per week of up to 800 Ib

Longspine thornyhead 9,000 Ib/ 2 months
Shortspine thornyhead 2,000 b/ 2 months
Dover sole
Arrowtooth flounder 04 . N 04 1.
Petrale sole 5,000 b/ month (all flatfish) North of 40°10": 5,000 Ib/ month (all flatfish). Sot{th of 40 10.4/
Rex sole Shoreward of 20 ftm depth, 5,000 Ib/month, otherwise CLOSED'
All other flatfish”
Whiting® 20,000 Ib/ trip | CLOSEDY
Shelf rockfish, including minor shelf rockfish, widow and yeilowtail rockfish™
North 200 Ib/ month
South
Shoreward of 20 ftm
40°10' - 34°27' N, lat. 200 Ib/ month CLOSEDY depth, 200 Ib/ month, CLOSED"
otherwise CLOSED"
South of 34°27'N. lat. CLOSEDY 1,000 Ib/ month
Canary rockfish CLOSEDY
Yelloweye rockfish CLOSEDY
Cowcod CLOSEDY
Bocaccio - South”
40°10' - 34°27' N. lat. 200 I/ month | CLOSEDY | CLOSEDY
o T D
South of 34°27'N. lat. CLOSED | 200 Ib/ month |
Chilipepper - South®
40°10' - 34°27'N. lat. 500 Ib/ month CLOSED "
o0 7 CLOSED
South of 34°27'N. lat. CLOSED 2,500 Ib/ month
Minor nearshore rockfish
5,000 Ib/ month, no more than 2,000 Ib of . .
North which may be species other than black or 6,000 1b/ 2 months, no more than 3,000 ib of k:h::: may be species other than black or blue
blue rockfish® rocdis
South
Shoreward of 20 ftm depth, 1,600 Ib/ 2 months,
°10' - 34°27" 1,600 ib/ 2 th Y
40°10'- 34°27'N. lat. montns CLOSED otherwise CLOSEDY
Shoreward of 20 ftm CLOSEDY
South of 34°27' N. lat. CLOSEDY 2,000 b/ 2 months depth, 2,000 Ib/ 2 months,
otherwise CLOSEDY
Lingcod”
North CLOSED" I 400 Ib/ month [ cLosen”
South
Shoreward of 20 ftm
40°10' - 34°27' N. fat. v depth, 400 lb/ month,| Shoreward of 20 ftm depth, 400 Ib/ month, otherwise v
CLOSED otherwise CLOSEDY CLOSEDY CLOSED
South of 34°27' N. lat. 400 Ib/ month

1/ Trip limits apply coastwide unless otherwise specified. "North* means 40°10' N. lat. to the U.S.-Canada border. *South* means 40°10' N. lat. to the U.S.-Mexico border.
40°10' N. lat. is about 20 nm south of Cape Mendocino, CA.
2/ *Cther flatfish® means all flatfish at 50 CFR 660.302 except those in this Table 4 with species specific management measures, including trip limits.
3/ The whiting “per trip* limit in the Eureka area inside 100 fm is 10,000 i¥ trip throughout the year. Outside Eureka area, the 20,000 Itv trip limit applies.
4/ Closed means that it is prohibited to take and retain, possess, or land the designated species in the time or area indicated. See IV.A.(7).
& Yellowtail rockfish and widow rockfish coastwide and bocaccio and chilipepper rockfishes in the north are included in the trip limits for shelf rockfish
in the appropriate area. POP in the south and spiitnose rockfish in the north are included in the trip limits for minor siope rockfish in the appropriate area.
6/ For black rockfish north of Cape Alava (48°09'30" N.lat.), and between Destruction Island (47°40'00" N.lat.) and Leadbetter Point (46°38'10" N.lat.),
there is an additional limit of 100 Ibs or 30 percent by weight of all fish on board, whichever is greater, per vesse, per fishing trip.
7/ The minimum size limit for lingcod is 24 inches (61 cm) total length.
8/ The minimum size requirement for sablefish is 22 inches (56 cm) total length between 40°10° N. lat. and 36° N. lat.
To convert pounds to kilograms, divide by 2.20462, the number of pounds in one kilogram.
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Table 5. Trip Limits" for Open Access

Gears

Other Limits and Requirements Apply — Read Sections IV. A. and C. NMFS Actions before using this table

Exceptions for exempted gears at

Section IV.C.

line Species/groups

] JAN-FEB | MAR-APR

MaY-JUN | gutaug | sepoct | NOV-DEC

**NOTE FOR FISHING SOUTH OF 40°10" ALL GROUNDFISH FISHING IS CLOSED SEAWARD OF THE 20 FATHOM DEPTH
CONTOUR, EXCEPT SABLEFISH AND SLOPE ROCKFISH.
** NOTE: EFFECTIVE JULY 1, 2002, THERE IS NO RETENTION OF GROUNDFISH WITH EXEMPTED TRAWL GEAR.

1 Minor slope rockfish

2 North Per trip, no more than 25% of weight of the sablefish landed

3 _ South

4 40°10'- 36°N. lat. 10,000 Ib/ 2 months | 5,000 Ib/ 2 months | 1,800 Ib/ 2 months
5 South of 36° N. lat. 10,000 b/ 2 months

6 Splitnose - South

200 Ib/ month

7 Pacific ocean perch - North

100 b/ month

8 Sablefish

9 North of 36° N. lat.”

300 Ib/ day, or 1 landing per week of up to 800 Ib, not to exceed 2,400 Ib/ 2 months

10 South of 36°N. lat.

350 Ib/ day, or 1 landing per week of up
to 1,050 Ib

300 Ib/ day, or 1 landing per week of up to 900 Ib

11 Thornyheads

12 North of 34° 27'N. lat.

CLOSEDY

13 _South of 34°27' N. lat.

50 Ib/ day, no more than 2,000 ib/ 2 months

14 Dover sole

15 Arrowtooth flounder

16 Petrale sole

3,000 Ib/ month, no more than 300 Ib of which may be species
other than Pacific sandabs

North of 40°10% 3,000 Ib/ month, no more than 300 Ib of which
may be species other than Pacific sandabs.
South of 40°10": Shoreward of 20 ftm, 3,000 Ib/ month, no more

17 Rex sole than 300 Ib of which may be specises other than Pacific sandabs,
18 All other flattish” otherwise CLOSEDY
19 Whiting 300 Ib/ month | CLOSEDY
20 Shelf rockfish, Including minor shelf rockfish, widow and yellowtail rockfish®
21 North 200 Ib/ month
22  South
Shoreward of 20 ftm
23 40°10°- 34°27'N. lat. 200 Ib/ month CLOSEDY | oebn 200 cLOSEDY
CLOSEDY
24 __South of 34°27'N. lat. CLOSEDY 500 Ib/ month
25 Canary rockfish CLOSEDY
26 Yelloweye rockfish CLOSEDY
27 Cowcod CLOSED¥
28 Bocaccio - South"
29 40°10'- 34°27'N. lat. 200 b/ month CLOSEDY v
) CLOSED
30 South of 34°27' N. lat. CLOSED 200 Ib/ month
31 Chilipepper - South?
32 40°10' - 34°27'N. lat. 500 Ib/ month CLOSEDY v
7 CLOSED
33 South of 34°27' N. lat. CLOSED 2,500 ib/ month

34 Minor nearshore rockfish

3,000 ib/ 2 months, no more than 1,200

6,000 Ib/ 2 months, no more than 3,000 Ib of which may be species other than black or]

35 North ib of which may be species other than ol fish®
black or blue rockfish® ue rockiis
36  South
Shoreward of 20 ftm
dgpth a1dggo [g/ 2 Shoreward of 20 ftm
i . ¥ 1
37 40°10'- 34°27'N. lat. 1,200 16/ 2 months CLOSED months, otherwise | 98Pt 1,200 1b/2 CLOSEDY
CLOSED® months, otherwise
CLOSEDY
38 South of 34°27' N. lat. CLOSEDY 1,200 Ib/ 2 months
39 Lingcod®
40 _North CLOSEDY I 300 1o/ month | CLOSEDY
41 _South
Shoreward of 20 ftm
depth, 300 Ib/
42 03yt . RA%07 ) Shoreward of 20 ftm depth, 300 Ib/
40710' - 34°27' N. lat. CLOSED?Y month, otherwise w{(h o CLpOSEDy CLOSEDY
CLOSEDW montin, otherwise
43 South of 34°27' N. lat. 300 Ib/ month

1/ Trip limits apply coastwide uniess otherwise specified. *North* means 40°10' N. lat. To the U.S.-Canada border. "South® means 40°10' N. lat. To the U.S.-Mexico border.

40°10' N, lat. is about 20 nm south of Cape

Mendocino, CA.

2/ *Other flatfish* means all flatfish at 50 CFR 660.302 except those in this Table 5 with species specific management measures, including trip fimits.
& Closed means that it is prohibited to take and retain, possess, or land the designated species in the time or area indicated. See IV.A.(7).
4/ Yellowtail rockfish in the south and bocaccio and chilipepper rockfishes in the north are included in the trip limits for minor shelf rockfish
in the appropriate area. Pop in the south and spiitnose rockfish in the north are included in the trip limits for minor slope rockfish in the appropriate area.
5/ For black rockfish north of Cape Alava (48°09'30" N.lat.), and between Destruction Island (47°40°'00" N.Iat.) and Leadbetter Paint (46°38'10" N.lat.),
there is an additional limit of 100 Ibs or 30 percent by weight of all fish on board, whichever is greater, per vessel, per fishing trip.
6/ The size limit for lingcod is 24 inches (61 cm) total length.
7/ The minimum size requirement for sablefish is 22 inches (56 cm) total length between 40°10' N. lat. and 36° N. fat.
To convert pounds to kilograms, divide by 2.20462, the number of pounds in one kilogram.
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Introduction

In 1998, the PFMC adopted Amendment 11 of the Pacific Coast Groundfish Fishery
Management Plan, which established a minimum stock size threshold of 25% of unfished
biomass. Based on the stock assessment by Ralston et al. (1996), bocaccio was declared
formally to be overfished, thereby requiring development of a rebuilding plan for consideration
by the Council in the fall of 1999. A new stock assessment (MacCall et al. 1999) found that
under continuing recruitment failure, the index of bocaccio spawning output was about half the
estimate made in 1996, but at that time preliminary indications of a strong 1999 year class
allowed some optimism.

The most recent stock assessment (MacCall 2002) is based on a wide variety of
information from both Central and Southern California. The new estimate of the strength of the
1999 year class is at or below the low end of the range considered in the 1999 analyses. An
initial 2002 bocaccio rebuilding analysis (dated June, 2002) was conducted using the SSC
Rebuilding Analysis (V1.5) developed by Andre Punt of the PFMC-SSC. That analysis
incorporated information developed in the 2002 bocaccio stock assessment, but used the entire
time series of recruitments and recruits per spawners to do the rebuilding projections, giving an
estimated rebuilding OY of 5.8 tons and a maximum rebuilding time of 106 years. That scenario
was associated with a 50% probability of successful rebuilding on or before calendar year 2109;
a 60% rebuilding probability was not feasible even with elimination of all fishing. (Note: The
June 2002 rebuilding analysis is no longer valid, and is superseded by this document.)

At the June 2002 meeting of the PFMC, the Scientific and Statistical Committee
recommended that the bocaccio rebuilding analysis separate the time periods used for estimation
of unfished biomass (the early portion of the series) from the time period of recruitment
successes used for projecting future recruitments (the recent portion of the series), according to
the default procedure recommended in the SSC’s rebuilding guidelines. The Council
subsequently directed the authors to bring the rebuilding analysis into compliance with the SSC’s
recommendation.

The following rebuilding analysis utilizes a newer version of the SSC Rebuilding
Analysis (V2.1) and attempts to comply with the SSC guidelines and Council instructions.



Management Reference Points

Bunfished- Unfished biomass is estimated by multiplying average recruitment (R) by the
spawning output per recruit achieved when the fishing mortality rate is zero (SPRg=o = 1.3806,
spawning output in billion eggs, recruitment in thousand fish at age 1). The estimated unfished
spawning output (S) is 19849 billion eggs, based on the average recruitment between 1953 and
1985. This time period was chosen as representing a presumably “natural” range of stock
abundance. Beginning in 1986, abundance was lower than at any earlier time in the history of
biomass estimates (Figure 1). Because recruitment is highly variable, this calculation of
unfished abundance is imprecise (CV = 31%) as can be seen in Figure 2.

Bmsy- The rebuilding target is the spawning abundance level that produces MSY. This
value cannot be determined directly for bocaccio, so we use the proxy value of 40% of estimated
unfished spawning abundance. Estimated By is 7939 billion eggs.

Current status: Current spawning output is 720 billion eggs, which is 3.6% of the
estimated unfished abundance, and 9.1% of estimated Bnsy.

Mean generation time. Mean generation time of bocaccio is estimated from the net
maternity function, and is 12 years.

Simulation Model

The rebuilding model tracks male and female abundances at age, with an accumulator at
age 21+. Values of weights at age, composite selectivity and fecundity are taken from MacCall
(2002), and are given in Appendix 1. Population simulations begin with the 2002 age
composition. Subsequent recruitments are generated by a random draw of one of the historical
values of R/B (from 1953 to 1999%), which is multiplied by current spawning output (S) to obtain
the following year’s recruitment. Resampling R/S is supported by the nearly constant pattern of
historical R/S values (Figure 3), whereas the strong historical decline in recruitment strengths
argues against resampling recruitments directly (Figure 4). Simulations extend to a maximum of
500 years, and the maximum number of simulations allowed by the program (N=10000) was
used to minimize the imprecision in the analysis.

! The SSC guidelines indicate a preference for resampling R/S from the more recent
portion of the time series, thus better representing current expectations. This rebuilding analysis
does not conform to that guideline, and resamples values from the full time series. The rationale
is that there is no trend with either time or biomass in the historical R/S values, indicating that
they are all equally likely under current conditions. Moreover, if the high 1963 value is not
included in the resampling pool, abundance does not tend to increase even in the absence of
fishing.



Rebuilding is assumed to have begun in 2000. The new SSC Rebuilding Analysis (V2.1)
projects a zero catch scenario forward from the 1999 starting conditions as re-estimated in the
most recent stock assessment in order to determine Tmin (this is another source of difference
from the previous rebuilding analysis). The model assumes a 2002 catch of 100MT.

The distribution of simulated times (number of years) to reach the rebuilding target at
F=0 (Tmin) is wide, ranging from about 20 years to over 500 years, which is the maximum length
of time considered in the simulations (Figure 5). The mode (most frequent) rebuilding time is
about 60 years. The median (50% probability) rebuilding time is 98 yr (SE = 1 yr). The
maximum length of time to rebuild (Tmax) is this value plus one mean generation time (12 yr).
The maximum allowable fishing mortality rate is that which would allow the stock to achieve the
target abundance by calendar year 2109 with a probability of 50%. This fishing rate, and the
associated rebuilding catch is zero, as there is no level of fishing that accomplishes rebuilding
at any time between Tmin and Tmax.> In most rebuilding analyses, options with a higher
probability of success (e.g., 60%) and/or earlier rebuilding times are considered, but these
probability levels and rebuilding schedules are not feasible or resolvable in this case.

Simulated individual rebuilding trajectories are erratic (Figure 6). The time series of
percentiles of simulated trajectories (Figure 7) is more informative. A peculiar feature of the
bocaccio simulations is that the median abundance (dark line in Figure 7) does not reach the
target level after 106 years (Tmax). Although 50% of the simulations achieved the target level at
some time on or before 106 years (thus qualifying as having been rebuilt), many of those
trajectories subsequently declined so that only about 40% are currently at or above the target
after 106 years. This property is consistent with the erratic behavior of individual abundance
trajectories (Figure 6). Note that the rebuilding fishing rate is maintained throughout the
simulation, and the fishing rate is not reset to Fisy upon rebuilding. If the fishing rate is reset to
Fmsy, @ larger portion of the simulations decline after rebuilding is achieved.

Consideration of Alternative Natural Mortality Rate

There is uncertainty regarding the best value of natural mortality rate to use in the
bocaccio stock assessment. The assessment approved by the 2002 STAR Panel was based on
M=0.2 (the same value that was used in the 1999 assessment). The justification for an
alternative value of M=0.15 is given by Ralston et al. (1996), and that value was used in the 1996
assessment. Rebuilding projections based on M=0.15 are presented here in association with the
sensitivity analysis in the 2002 assessment, and use the newest version (V2.1) of the Rebuilding
Analysis. For the case of M=0.15, the minimum rebuilding time, Tmin, is 58 years, and Tmax IS
68 years. The maximum probability of rebuilding by Tmax IS 53.6%, and the 2003 catch
corresponding to a fishing rate with a 50% probability of rebuilding by Tmax is 4.4 tons.

2 It is possible that some very small level of fishing may satisfy a 50% probability of
rebuilding by Trmax but the imprecision of the simulations (even at N=10,000) does not allow
resolution of the effect of very small catches.



Analysis of Sustainability

Bocaccio occur as by-catch in many fisheries, not all of which are managed by the
PFMC. Thus it may not be possible to achieve a fishing rate that is truly zero. The following
analysis (Table 1) describes the projected long-term effects of various low levels of fishing on
the bocaccio stock. The simulations are based on constant fishing rates (associated with
corresponding catch levels for 2003) that result in various probabilities of “no further stock
decline” in 100 years, i.e., the projected spawning output is at least 720 billion eggs (the 2002
value) as of calendar year 2102. Probability levels range from 50% to 90%; the latter is the
highest probability that can be achieved, given a zero fishing rate. Also associated with these
results are probability levels of rebuilding on or before Tmax, Or calendar year 2109. Even
though the stock may be projected to increase, the high degree of variability results in some
“worst case” risk of decline. The risk of decline is measures by the five percentile level of
abundance at the end of 25 years and 100 years. These values are also expressed as percentages
of the current abundance.

References

MacCall, A.D., S. Ralston, D. Pearson, and E. Williams. 1999. Status of bocaccio off
California in 1999 and outlook for the next millennium. In: Appendix to Status of the Pacific
Coast groundfish fishery through 1999 and recommended acceptable biological catches for 2000.
Stock Assessment and Fishery Evaluation. Pacific Fishery Management Council, Portland, OR.

MacCall, A.D. 2002. Status of bocaccio off California in 2002. In VVolume 1: Status of
the Pacific Coast groundfish fishery through 2002. Stock Assessment and Fishery Evaluation.
(In press or available online at http://www.pcouncil.org/groundfish/gfstocks.html). Pacific
Fishery Management Council, Portland, OR.

Ralston, S., J.N. lanelli, D.E. Pearson, M.E. Wilkins, R.A. Miller, and D. Thomas. 1996.
Status of bocaccio in the Conception/Monterey/Eureka INPFC areas in 1996 and
recommendations for management in 1997. In Appendix Vol. 1. Status of the Pacific Coast
groundfish fishery through 1996 and recommended acceptable biological catches for 1997: stock
Assessment and Fishery Evaluation. Pacific Fishery Management Council, Portland, OR.



Table 1. Results of bocaccio sustainability analysis.

Risk (five percentile of abundance)

Probability (%) of Catch Fishing Mortality | Percent of Cases after 25 years after 100 years

No Decline by 2102] in 2003 Rate Rebuilt by 2109 | Spawning Output | 2027 Abundance|Spawning Output|2102 Abundance
(billion eggs) Relative to 2002 | (billion eggs) | Relative to 2002

50% 79 0.094 7% 73.1 10% 2.5 0%

60% 61 0.071 12% 85.8 12% 5.5 1%

70% 42 0.049 21% 102.6 14% 13.3 2%

80% 22 0.026 33% 126.1 18% 30.7 4%

85% 11 0.012 41% 145.2 20% 52.7 7%

90% 0 0.000 49% 157.5 22% 86.3 12%













Appendix: Input file for SSC rebuilding analysis.

#Title

Bocaccio - default newl - B0 <=1986

# Number of sexes

2

# Age range to consider (minimum age; maximum age)

1 21

# First year of projection

2002

# Year declared overfished

1999

# Is the maximum age a plus-group (l=Yes;2=No)

1

# Generate future recruitments using historical recruitments (1), historical
recruits/spawner (2), or a stock-recruitment (3)

2

# Constant fishing mortality (1) or constant Catch (2) projections
1

# Pre-specify the year of recovery (or -1) to ignore
-1

# Fecundity-at-age

# 3 4 5 6 7 8 910

0.0000 0.0018 0.0242 0.1224 0.3104 0.5362
0.7541 0.9552 1.1442 1.3211 1.4838 1.6315
1.7634 1.8796 1.9808 2.0683 2.1428 2.2060
2.2594 2.3042 2.4610

# Age specific information (Females then males), M, weight, selectivity and
numbers

# Females

0.2 0.2 0.2 0.2 0.2 0.20.20.20.20.260.20.20.260.20.20.260.20.20.2

0.2 0.2

0.2142 0.4922 0.8601 1.2841 1.7392 2.1965
2.6236 3.0185 3.3812 3.7072 3.9958 4.2487
4.4677 4.6563 4.8176 4.9551 5.0713 5.1692
5.2516 5.3206 5.5526

0.297077 0.843938 0.999140 0.899828 0.730868 0.559329
0.420034 0.312984 0.235168 0.181857 0.145744 0.121238
0.103611 0.091574 0.082545 0.075666 0.070937 0.067068
0.064058 0.061479 0.055460

158.2 35.4 251.7 8.8 6.7 38.8 4.0 34.8 36.7 1.7 63.3 16.2 23.2
63.5 13.1 6.2 2.9 25.6 4.6 0.1 87.8

# Males

0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.20.20.20.20.20.20.20.20.2
0.2 0.2

0

.2154 0.4451 0.7275 1.0347 1.3451 1.6467

1.9313 2.1867 2.4054 2.5913 2.7515 2.8888
3.0058 3.1046 3.1874 3.2567 3.3144 3.3625
3.4021 3.4348 3.5419

0.300086 0.782029 1.000000 0.974205 0.881771 0.767412
0.654342 0.558899 0.483663 0.424334 0.376182 0.337059
0.306105 0.281599 0.262683 0.248065 0.236457 0.226999
0.219690 0.213672 0.198624

158.2 35.4 255.2 8.9 6.6 37.2 3.8 32.3 33.2 1.5 55.1 13.4 18.2
46.4 8.7 3.7 1.5 11.1 1.8 0 20.4

# Initial age-structure (for Tmin)
25.0 21.0 118.0 11.0 90.0 88.0 4.0 135.0 33.0 47.0 126.0 26.0 12.0



6.0 49.0 9.0 0.0 2.0 5.0 16.0 144.0

25.0 21.0 118.0 11.0 93.0 91.0 4.0 137.0 32.0 42.0 105.0 19.0 8.
3.0 24.0 4.0 0.0 1.0 1.0 4.0 36.0

# Year for Tmin Age-structure

1999

# Number of simulations

10000

# Recruitment and Spawner biomasses

# Number of historical assessment years

49

# Historical data: Year, Recruitment, Spawner biomass, Used to compute BO,

Used to project based

# on R, Used to project based on R/S

1954 50 10537 1 0 O
1955 50 11402
1956 50 11324
1957 96 10133
1958 53201 8365
1959 9922 6296
1960 580 5135
1961 769 5166
1962 8713 5538
1963 169111 5526
1964 388 5066
1965 232 6006
1966 219 9753
1967 256 14630
1968 478 17909

1969 7360 18927
1970 92424 18429

1971 154 17121
1972 50 16216
1973 31983 16526
1974 1752 16808

1975 15045 16150
1976 2955 14840

OO 0000000000 HERPRERPHERPEPRPERPRERPPERPEPRPEPRPEERERERERRERRER
cNeNeoNeoNoNeoNoNeoNoNoNoNeoNeoNoNoNRoNoNoloNoloNo oo oo oo oo oo NoNoNoNoNRoloNeoNoRoNeNolol
PR RPERPRPRPRRPRERPRRERERERERERRPRPRRPRPRRPRRPRRRRRRERERERERERERERERERERERERERO

1977 455 13233
1978 44923 11621
1979 1779 10731
1980 10397 10065
1981 2660 9678
1982 1127 9459
1983 50 8735
1984 3053 7666
1985 12986 6629
1986 1170 5699
1987 1801 4867
1988 2587 4249
1989 8436 3846
1990 2078 3222
1991 998 2703
1992 2732 2466
1993 50 2239
1994 795 1976
1995 569 1749
1996 50 1556
1997 379 1383
1998 52 1217

10

0



1999 50 1089 0 0 1

2000 971 961 0 0 1

2001 93 832 0 0 O

2002 316 720 0 0 O

# Number of years with pre-specified catches

1

# catches for years with pre-specified catches
2002 100.0

Number of future recruitments to override

Process for overriding (-1 for average otherwise index in data list)
Which probability to product detailed results for (1=1.5,2=0.6,etc.)

Steepness and sigma-R

.5 0.5

Target SPR rate (FMSY Proxy)

.5

Target SPR information: Use (l=Yes) and power

20

Discount rate (for cumulative catch)

.1

Truncate the series when 0.4B0 is reached (1l=Yes)

Set F to FMSY once 0.4B0 is reached (1=Yes)

Percentage of FMSY which defines Ftarget
.9
Maximum possible F for projection (-1 to set to FMSY)

Conduct MacCall transition policy (1=Yes)

Definition of recovery (l=now only;2=now or before)

Results for rec probs by Tmax (1) or 0.5 prob for various Ttargets
Produce the risk-reward plots (1l=Yes)

Calculate coefficients of variation (1=Yes)

Number of replicates to use

0

# First Random number seed

-89102

# User-specific projection (1=Yes); Output replaced (1->6)
15

# Catches and Fs (Year; * (F or C); value); Final row is -1
2003 2 0.0

2004 1 0.0

2104 1 0.0

-1 -1 -1

R HEOHOIFERPHENHROIRRNFEOROHOHOHOHHOHOH U H O
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EXECUTIVE SUMMARY

This assessment of yelloweye rockfish is designed to determine the historical and current abundance,
productivity and fishing mortality of this stock off the U.S. west coast. The results will be used by the
Pacific Fishery Management Council to recommend future harvest levels that will meet national and Council
standards to obtain optimum yield, prevent overfishing, and rebuild overfished stocks to levels that can
support an optimum sustainable fishery.

Stock

Yelloweye rockfish (Sebastes ruberrimus) range from northern Baja to the Aleutian [slands inhabiting high-
relief rocky areas in depths of 15 to 550 meters. The assessment covers U.S. waters off Washington, Oregon
and California (WOC). Catch rates in the fishery and in the trawl survey fall off south of about Monterey,
CA but catch rates are high off northern Washington suggesting some degree of connection with yelloweye
stocks off Canada. In this assessment, the primary result is from a combined WOC model and supporting
analyses show little difference in the coastwide total when each state is analyzed independently.

Catches

Yelloweye rockfish are highly prized by sport fishers due to their size, beauty and quality and by commercial
fishers due to high market demand and ex-vessel value. Coastwide landed catch averaged 320 mt per year
from 1981 to 1997. In the early years most catch was off California and Oregon, but beginning in 2000 the
greatest fraction of the declining coastwide catch has been off Washington.
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S. California (1A) N. California Qregon Washinaton

Line+ Line+ Line+ Line+ us.
Year Trawl _Other  Sport] Trawl Other Sportl Trawl Other  Sport] Trawl Other Sport| Total
1990 0.1 3.2 0.8 111 53.8 429 48.0 1.7 225 320 1.7 6.5] 224.3
1991 0.0 7.4 0.5 128 105.8 30.2 82.6 318 228 37.7 1.8 11.8] 3452
1992 0.0 5.3 0.3 16.9 897 174 88.6 77.2 316 442 3.3 10.6] 385.1
1993 0.7 7.7 0.0 8.1 426 14.1 90.9 92.4 25.0 47 9.0 9.2 3445
1994 0.1 255 0.0 56 406 16.4 63.0 39.3 194 21.3 2.8 4.7 2386
1995 0.1 19.5 0.0 56 348 15.6] 1949 34.0 18.0 16.7 0.1 5.7] 3451
1996 1.1 3.6 0.0 235 469 11.8] 1123 38.3 8.2 244 0.0 4.9] 2749
1997 0.0 3.1 0.0 10.9 528 14.3] 1324 59.1 16.1 9.0 12.2 5.6] 3155
1998 0.1 2.1 0.0 5.2 144 5.4 15.3 30.2 17.3 4.7 0.7 6.9 1023
1999 0.0 0.0 2.0 71 52 11.0 4.1 719 16.5 9.8 23.0 5.4 1558
2000 0.0 0.0 0.0 0.0 2.0 8.0 0.1 4.2 8.2 0.1 7.7 6.1 364
2001 0.0 Q.0 0.0 Q.5 1.8 5.1 0.1 6.2 4.0 0.8 21.2 7.9 477

Data and assessment

A full assessment for yelloweye rockfish was first conducted in 2001. The 2001 assessment and this update
use the length-based version of the Synthesis model to analyze the information. The primary data are size
and age composition of the commercial and sport catch from each state, and an index of population
abundance from each state’s data on catch per sport angler. New information for this update in 2002 are the
age data from all three states, and all data from Washington. The level of natural mortality is re-investigated
in this 2002 assessment, and a spawner-recruitment relationship is used to stabilize estimates of year-specific
recruitment and to provide an overall measure of stock productivity. Major shortcomings in these data are
the sparseness of the size and age composition data and the lack of a relevant fishery-independent survey for
rockfish species, like yelloweye, that predominately inhabit sites that are not amenable to quantitative bottom
trawl surveys.

Unresolved problems and major uncertainties

A major uncertainty is due to the inability to independently verify that the sport CPUE index is proportional
to stock abundance. It is not uncommon for CPUE to decline more slowly than stock abundance because of
targeting by fishers, but this cannot be evaluated for yelloweye because there is no fishery-independent
survey to serve as a basis of comparison. If non-proportionality occurs for yelloweye, then this assessment
may have an unknown level of inaccuracy.

One result of the assessment is that the level of recruitment has declined during the 1990s as the stock has
fallen below its target level of abundance, although the magnitude of this recruitment decline is less than
estimated in the 2001 assessment. This decline is quantified in terms of a spawner-recruitment relationship
and is used to conduct a rebuilding analysis. However, the magnitude of the recruitment decline cannot be
determined with high certainty because of the shortness of the data time series. Also, it is not possible at this
time to determine the extent to which the recruitment decline is also influenced by decadal scale shifts in the
ocean climate.

Stock biomass and recruitment

The estimated level of unfished female spawning biomass is estimated within the assessment model to be
3,875 mt. The female spawner abundance projected to the beginning of 2002 is 934 mt. This is 24.1% of
the unfished level. The target abundance (40% of the unfished level) is 1,550 mt of spawners. The stock fell
below this level in 1991.
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Female

Total Spawn Recruits Exploitation

Year Biomass Biomass atage3 Catch Rate
unfished 8657 3875 169 0 0.000
1977 6867 3021 122 145 0.021
1978 6769 2941 305 154 0.023
1979 6665 2861 261 198 0.030
1980 6508 2766 165 237 0.037
1981 6315 2661 146 484 0.077
1982 5872 2447 173 429 0.074
1983 5498 2268 193 386 0.071
1984 5191 2117 253 249 0.049
1985 5024 2036 213 290 0.059
1986 4824 1941 214 205 0.043
1987 4727 1887 275 253 0.055
1988 4581 1813 233 282 0.063
1989 4406 1727 199 396 0.092
1990 4125 1592 212 224 0.055
1991 4010 1536 154 345 0.088
1992 3769 1430 114 385 0.104
1993 3482 1309 82 344 0.100
1994 3234 1208 78 239 0.075
1995 3089 1156 88 345 0.113
1996 2837 1060 96 275 0.098
1997 2645 994 68 315 0.121
1998 2407 909 59 102 0.043
1999 2375 911 60 156 0.066
2000 2292 888 92 36 0.016
2001 2325 914 87 48 0.021
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Fishing at Fsqs, SPR, the current default harvest rate, corresponds to an exploitation rate of about 0.023. The
Fs00 ABC would be 52 mt in 2003 and the 40:10 adjustment would put the OY at 42 mt. With an estimated
spawner-recruitment steepness of 0.437, continued fishing at Fs., would result in an equilibrium spawning
biomass level that is at 26% of the unfished level (not taking into account the effect of the 40:10 reduction in
harvest as the stock would fall below the 40% level). The estimated spawner-recruitment steepness results in
the estimated Fmsy to be equivalent to Fs;», SPR and an annual exploitation rate of approximately 0.018.
Fishing at this rate in the long-term would be expected to produce an average spawning biomass level
(Bmsy) that is 36% of the unfished level, and the equilibrium MSY would be 59 mt. This level of Bmsy is
highly sensitive to small changes in Fmsy and is not judged to be determined with sufficient certainty to
replace the current Btarget, which is set equal to 40% of Bzero.
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Forecasts and Decision Table
Forecasts are conducted here by forecasting recruitments simply from the estimated spawner-recruitment
curve:

YR 3+ BIOMASS SPAWN RECRUIT EXPLOIT TOTYIELD STRATEGY
2003 2399 966 85 0 0 F=0
2004 2464 1003 87 0 0
2005 2529 1038 88 0 0
2006 2593 1071 90 0 0
2007 2657 1102 92 0 0
2008 2720 1133 94 0 0
2009 2782 1162 96 0 0
2010 2844 1190 98 0 0
2011 2905 1217 99 0 0
2012 2966 1244 101 0 0 x
2003 2399 966 85 0.022 - 52 ABC with F50%
2004 2413 980 87 0.023 54 S
2005 2424 990 88 0.023 54
2006 2434 998 90 0.023 55
2007 2442 1003 91 0.023 56
2008 2449 1007 92 0.023 56
2009 2455 1009 92 0.023 56
2010 2460 1010 92 0.023 57
2011 2465 1011 93 0.023 57
2012 2469 1011 93 0.023 57
2003 2399 966 85 0.018 42 OY with F50% and 40:10
2004 2423 984 87 0.018 43
2005 2445 999 88 0.019 45
2006 2464 1012 90 0.019 46
2007 2481 1021 91 0.019 47
2008 2497 1029 92 0.019 48
2009 2512 1035 93 0.020 48
2010 2525 1041 93 0.020 49
2011 2537 1045 94 0.020 49
2012 2549 1049 94 0.020 50

These forecasts illustrate general trends and will be superceded by the rebuilding analysis that uses random
deviations around the spawner-recruitment curve to estimate the probability distribution for rebuilding. The
rebuilding analysis also incorporates a decision table based upon the confidence range (0.35 to 0.70) on the
steepness of the spawner-recruitment relationship.

Recommendations

This yelloweye rockfish assessment incorporates all available data and the best methods available to the
STAT team. It’s technical merits were endorsed by the review panel. We do, however, caution that the
results are based upon relatively sparse data and rely upon some untestable factors, in particular the assertion
of a constant proportionality between the sport fishery CPUE indices and population abundance. This
constant proportionality for CPUE data has been used in other groundfish assessments, but it is possible that
the population could decline faster than indicated by the CPUE indices due to the targeting ability of anglers.
This non-proportionality was found in the canary rockfish assessment and may very well occur with
yelloweye rockfish, but there is currently no fishery independent survey for yelloweye to serve as a standard
for comparison. Although we have attempted to provide as risk-neutral an assessment as possible, we cannot
fully evaluate all sources of uncertainty and we recommend that more conservative and precautionary
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management targets be considered in order to protect against the uncertainty in the assumptions used in the
assessment.

Research needs

Abundance — New survey tools are needed because yelloweye rockfish predominately inhabit sites that are
difficult to survey with a research trawl. Current fieldwork is making visual measurements of fish
abundance from submersibles. Extension of this work to a wider range of areas and habitats should provide
a firm basis for future assessments.

Total catch — Additional research could improve the estimates of historical catch, especially from the early
time period (pre-1980) and from additional fishery components such as the directed halibut fishery. The
observer program started in 2001 will provide information on the level of total catch occurring in the future.

Stock structure — Although the current assessment did not find markedly different results from state-specific
versus coastwide model results, there still is a need to better understand the degree of demographic mixing
along the coast, including Canada. This will be important to improve future assessments and to understand
the potential impact of closed areas on the stock’s population dynamics.

Fishery CPUE ~ The current assessment tracked the degree of stock decline primarily with the trend in sport
CPUE. Restrictive management measures beginning in 2000 cripple the ability to use these data into the
future. Thus, a fishery-independent survey will be necessary to track the rebuilding of this stock.

Climate effects on recruitment — The potential effect of decadal scale fluctuations in the ocean climate on
yelloweye rockfish recruitment off the U.S. west coast needs to be investigated. Successful demonstration of
climate-recruitment linkages has the potential to improve the estimate of unfished biomass level, determine
the influence of climate effects on the current estimate of spawner-recruitment steepness, and narrow the
range of forecast recruitment levels during early years of the rebuilding period.
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INTRODUCTION

This assessment updates the yelloweye rockfish stock assessment conducted in 2001 (Wallace, 2001). The
2001 assessment and this update use the length-based version of the Synthesis model (Methot, 2000) to
analyze the information. Substantial changes in the assessment involve inclusion of age data from all three
states, inclusion of the Washington catch and data in the model, and an evaluation of several alternatives for
combining, or leaving separate, the information from the three states.

Stock definition

Yelloweye rockfish (Sebastes ruberrimus) range from northern Baja to the Aleutian Islands inhabiting high-
relief rocky areas in depths 15 to 550 meters (Rosenthal et al. 1982, Eschemeyer, et al. 1983, Love, et al.,
2000). Genetic appraisal of yelloweye rockfish by Yamanaka, et al. (2001) provided no evidence of
differences in stock structure among sampling locations in northern Vancouver, B.C. and SE Alaskan waters.
Authors found little variability among samples concluding that yelloweye rockfish, within the sampling area,
form panmictic stock. Evaluation of stock boundaries is also dependent upon life history traits associated
with a population. Data for assessment of stock boundaries for coastal Washington, Oregon and California
(W-0-C) yelloweye stock(s) were limited, but size-at-age comparisons presented later in this report show no
differences from California through Alaska. Although the genetic and growth data do not indicate
differences, the sedentary nature of adult yelloweye rockfish support the hypothesis for site fidelity; little
mixing may occur after settlement. It is possible that discrete sub-populations corresponding to high-relief
rocky areas form a much larger meta-population.

This assessment covers yelloweye rockfish throughout their range off California, Oregon and Washington.
Unfortunately, the US-Canada border does not present a natural break in the geographic distribution of
yelloweye. At this time it is not possible to extend the assessment into Canadian waters, nor to assess the
impact of this geo-political assessment boundary on the assessment result.

Key life history features

Yelloweye rockfish can be characterized as relatively low in abundance, long-lived, late maturing, slow
growing. They primarily inhabit high-relief rocky areas and there may be little mixing after settlement.
Yelloweye are camivorous feeding primarily on other rockfishes, herring, sand lance, crab and shrimp
(Washington et al., 1978, Rosenthal et al.1988, Reilly et al. 1994, Love 1996). They are highly prized by
sport fishers due to their size, beauty and quality and by commercial fishers due to high market demand and
ex-vessel value.

Fishery history

Management of rockfish has had a long history beginning in 1983 when the Pacific Fisheries Management
Council (PFMC) first imposed trip limits on landings from the Sebastes complex. Yelloweye were managed
as part of the Sebastes complex until 2000, when the Council abandoned the Sebastes complex in favor of a
finer scale portioning of rockfish stocks. Rockfish are now managed independently or part of three species-
specific minor rockfish groupings Nearshore, Shelf and Slope. Yelloweye rockfish are currently managed as
part of the Minor Shelf Rockfish group. Prior to 2000 trip limit regulations on the Sebastes complex
probably had little or no impact in restricting harvest of yelloweye in the trawl fishery. Yelloweye rockfish
inhabit areas typically inaccessible to trawl gear, were likely never targeted and individual landings were
typically quit small.

Open access and limited entry line gear trip limits for rockfish remained at or above 10,000 Ibs in all years
prior to 1999. This probably did not constrain yelloweye catch since landings exceeding 10,000 Ibs of
yelloweye were extremely rare. Sport CPUE indices used in this assessment indicate that catch rates for
yelloweye rockfish are low. Sport rockfish limits for W-O-C have remained at or above ten-fish until 2000.
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Although no formal bag limit analysis have been done, it is likely that a ten-fish bag limit had little effect on
restricting yelloweye harvest. Washington adopted a two-fish bag limit for yelloweye in 2000, and an
either/or two fish limit for yelloweye or canary rockfish in 2001. Because of these more restrictive limits
beginning in 2000, the sport CPUE indices are used as indicators of stock trends only through 1999.

Management history and performance

There have been no commercial fishery regulations specifically developed to control the catch of yelloweye
rockfish. Regulations for general rockfish catch have most likely been ineffective in constraining yelloweye
catch until most recent years. It is important to note that recent management decisions have greatly restricted
“shelf” rockfish catch and is reflected in recent low level of yelloweye landings. Nevertheless, high market
demand and price for yelloweye rockfish relative to other shelf species may cause fishers to concentrate their
limited shelf rockfish opportunities on yelloweye.

DATA

Fishery Catch
Yelloweye catch data prior to 1980 do not exist with the exception of Oregon and Washington trawl catch
during the 1970s as estimated by Tagart and Kimura, 1982 (Table 1 and Figure 1).

California trawl landings of yelloweye rockfish declined from an average of 42 mt in the 1980s to less than
11 mt in the 1990s. A commercial line fishery developed in the late 1980s peaked at 100 mt in 1991 and
declined to less than 10 mt by 1999. Sport catches of yelloweye rockfish averaged 60 mt during the 1980s
and precipitously declined to less than 18 mt in the 1990s averaging only 5 mt 1998-2000. The yelloweye
assessment in 2001 used only the northern California landings. In this new coastwide assessment, we
include landings from throughout California. The high southern California catch in 1981 is much higher
than following years. Examination of landings data indicate that this high catch is distributed among many
landings and ports, so does not appear to be a reporting anomaly.

Oregon

Trawl landings of yelloweye rockfish averaged over 70 mt since 1980 declining abruptly to less than 16 mt
in 1998. A commercial line fishery developed in the early 1990s and has averaged 35 mt until management
restrictions in 2000 reduced catches to less than 5 mt. Sport catches of yelloweye rockfish averaged 34 mt
during the 1980s and declined to 20 mt in the 1990s.

Washington

With the exception of 1989 when 99 mt were landed, traw! landings of yelloweye rockfish have been
variable and less than 45 mt annually. Trawl landings since 1997 have declined to less than 10 mt.
Commercial line fishery catch has been less than 15 mt since 1980 with the exception of 1999 when 23 mt

was landed. Sport yelloweye rockfish landings peaked in 1991 at 14 mt and have declined to less than 10 mt
in the last five years.

Catch data are treated as known without error and due to the high market value for yelloweye rockfish,
discarding was assumed to have not occurred. However, discarded bycatch of yelloweye rockfish may occur
in the halibut hook-and-line fishery and its magnitude should be estimated for future assessments.

Fishery CPUE
Abundance indices are assumed to be proportional to population abundance. The catchability coefficient is
the factor that relates the units of the index to the abundance of the population. Random variability in the
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coefficient may occur, but if there is a trend over time or if the coefficient varies with population abundance,
then the assessment may be biased. Sport fishery catch rates will be influenced by undocumented search
time, unreported discard, and change in target species and bag limits. If search time increased in recent years
the observed decline in CPUE indices would be underestimated. There is no information to evaluate annual
differences in effort for specific individual target species such as yelloweye. It is unlikely that discard or bag
limits influenced CPUE because yelloweye are a highly valued species and fishers rarely caught their bag
limit of yelloweye. To minimize inflience of non-bottomfish effort, data were restricted to rockfish or
bottomfish-targeted trips. Below, we describe the statistical models used to explain some of the overall
variability in sport CPUE in order to come closer to having indexes that are proportional to the abundance of
fish available to the sport fishery.

Northern California CPFV CPUE
The CDFG Central California Marine Sport Fish Project has been collecting catch and effort data onboard
recreational Commercial Passenger Fishing Vessels (CPFV) from 1988 to 1998. Data were collected from
trips originating out of northern California ports from Port San Luis to Fort Bragg. Observers collected data
on catch, number of fishers and time spent fishing at each location fished for the entire day. CPUE was
calculated as yelloweye catch per angler minute.

A General Linear Model (delta method) was used on log, transformed catch rates to estimate annual catch
rates. The GLM included a year, area and depth effect which were significant. Area was described as ports
group by area as indicated by the California port numbering system (fort Bragg, 300 ports, 400 ports etc).
Depth was divided into 3 discrete groupings 20-40 fm 50-60fm and 70-90fm, where depths less than 20 and
greater than 100fm were excluded from the analysis. A hierarchal approach was used to investigate other
factors including season (Table 2), but adding season into the GLM did not explain much variability and was
not significant, thus was not included in the final analysis. Marginal means (for year effect) were back-
transformed to the arithmetic scale and applied in the model as a survey index with selectivity equal to that
estimated for the northern California sport fishery. Table 3 gives the estimated deviance explained by
factors and significance tests for factors incorporated in the model. Table 4 lists the estimated coefficients of
each coefficient for both parts of the delta method. Results indicate catch rates have declined significantly
over the entire time period (Table 7 and Figure 2).

Northern California MRFSS CPUE
The 2001 assessment (Wallace, 2001) included a MRFSS recreational CPUE index constructed from sampler
observed effort where rockfish were the primary target and at least one rockfish was caught. These data
were obtained directly from the RecFIN web page. Creel data were not independently examined in 2001 and
time constraints for this assessment did not allow for further evaluation of these data. We considered it
prudent to exclude these data until further evaluation can be made. The time series included in the 2001
assessment were kept in the 2002 model configuration, but given negligible emphasis in the modelfitting.

Oregon CPUE
Annual catch rates of yelloweye rockfish were derived from data assembled by ODFW personnel. The
1998-2000 catch and effort estimates were updated since last year’s assessment and incorporated in this
analysis. Data include aggregate statistics for estimated number of boats, anglers and yelloweye rockfish
catch by year, month and port. The data series begins in 1979, but information on trip type was not collected

after 1987. For this reason, years with significant salmon effort, 1988-1993, 1997 and records from
Brookings and Astoria were excluded from the analysis.

A General Linear Model was used on log, transformed catch rates to estimate annual catch rates. October
through March estimates were excluded from the analysis since these estimates were only available in 1999
and 2000. Year 2000 data were not included because of implementation of a 3-canary rockfish bag limit,
which may have shifted effort from offshore to nearshore areas. The final GLM model included year effect
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Y, {i= 1979-1987, 1994-1996,1998-1999}, port effect P; (Coos Bay, Depot Bay, Garibaldi, Gold Beach,
Newport, Pacific City and Winchester) and month effect M (May-September) with normal error term € jj
and variance . There is only one observation in each cell since summary statistics are used for each cell.

The final GLM model LOG,(catch/anglers)= Y, + P; + My +€ 5« was based on analysis of 418 records.
The overall model was highly significant (P <0. 0001) with a total r* = 0.45. Year, port and month effects
were also highly significant (P <0.0001). Marginal means (for year effect) were back-transformed to the
arithmetic scale and applied in the model. Annual catch rates were applied in the model as a relative survey
index and selectivity set equal to that estimated for the Oregon sport fishery. Results indicate catch rates
have declined significantly over the entire time period. Catch rates in earlier years declined sharply from an
average 0.25 to approximately 0.10 yelloweye per angler trip in most recent years (Table 7 and Figure 2).

ODFW personnel as well provided data and analysis of catch and effort information collected in Garibaldi
from nearshore and offshore reefs between 1979 and 1987. Data demonstrated greater CPUE in offshore
areas compared to nearshore areas (Figure 3). Effort data were noisy and varied widely between years, but
indicate a very modest shift of effort from offshore to nearshore areas. There is no information to indicate a
shift in effort in other ports. These data did not provide a compelling reason to believe that the declining
CPUE trend, developed from coast-wide data, was driven by a shift in effort. Because of this lack of
consistent shift in depth distribution of the effort and because the nearshore-offshore information was
incompletely available, it was not used as a factor in the GLM.

Washington CPUE
April-September estimates of catch and effort (by trip type) for coastal Washington ports are available from
the WDFW Ocean Sampling Program since1984. Directed halibut trips were pooled with bottomfish trips
until 1989. However, the 1989 and 1990 sample data are not currently available and were excluded from the
analysis. The directed halibut fishery shows an increasing yelloweye CPUE trend over time (Figure 4).
Information from the fishery indicates that this trend was due to increased targeting of yelloweye in a region
north of the halibut closure area. For this reason, CPUE trend information from directed halibut trips was
biased and could not be used.

A General Linear Model (delta method) was used to estimate the time series of CPUE. The final GLM
model included year effect Y; {i= 1991-2000}, port effect P, (Ilwaco, Westport, LaPush and Neah Bay) and
month effect M, (May-September).

The final GLM model was based on analysis of 28,786 creel records. The overall model, and the specific
factors included in the model were highly significant (P <0. 001). The model explained a significant amount

of variability in both the estimation of CPUE from positive tows (r*=0.08) and in the estimation of
proportion positive (r*=0.03). Marginal means (for year effect) were back-transformed to the arithmetic
scale and applied in the model. Annual catch rates were applied in th model as a relative survey index and
selectivity set equal to that estimated for the Washington sport fishery. Table 5 gives the estimated deviance
explained by factors incorporated in the model. Table 6 lists the estimated coefficients for both parts of the
delta method. Results indicate catch rates have declined over the time period (Table 7 and Figure 2).

Fishery size/age composition

Northern California data provide the most complete and longest time series of length information for
yelloweye rockfish. Data collection in Oregon began in the early 1980s, though sampling le vels were low
and sporadic until most recent years. Washington data is essentially limited to the last three years (Tables 3-
5). Sample frequency distribution data are used to estimate proportion at each size/age for combined sexes
and gear for each assessment area. Because of the scarcity of the data, no weighting is applied in combining
samples within state/gear/year strata.
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Because of the small sample sizes, some samples are combined across years in order to provide the model
with observations that reflect average conditions, although blurring any potential annual signal. The fish
within one or a few fishery samples within a year/state/gear cannot represent a good random sample of the
entire fishery catch and inspection of the raw data often indicated a cluster of small fish in one year and a
cluster of much larger fish in the following year, for example. This occurs because fish within a sample tend
to be more similar in size and age than the diversity of size and age that appears when many independent
samples are taken. Because the model believes that the fish within a size or age composition observation are
a multinomially distributed random sample, it may attempt to infer recruitment events from what is sampling
variability. Since inspection of the data do not reveal any obviously strong recruitment events moving
through the population, we felt it was better to blend the small sample size years into multi-year
observations. The procedure involved: (1) combining sample data across the range of selected years (see
boxed data in Table 8) to create a multi-year observation; (2) assign these proportions at age/size back to
each of the source years; (3) assign a multinomial sample size for each of these years so that the sum of these
sample sizes equalk the sum of the original sample sizes for those years.

Size data were condensed into 2 cm bins from 18 cm to 76 cm. Only 0.1% of the observed fish are greater
than 76 cm, so 76 cm was considered to be a reasonable accumulator bin.

Age data were condensed into 1 age bins for ages 3 to 29, and into 5 age bins for ages 30-70. All fish above
age 70 were accumulated in the 70+ age bin.

In addition to providing the model with size and age composition vectors, we calculated the mean length at
each age-bin for each gear/state strata (and the number of fish in each age-bin used for the calculation) and
assigned this vector to a year that supplied much of the age data. Synthesis is able to compare the mean size-
at-age-bin to the expected value for this quantity in a way that takes into account the effects of ageing error
and size-selectivity of the fishery (Methot, 2000).

Survey
The NMFS triennial trawl survey has covered a wide range of depths off California, Oregon and Washington

since 1977. Yelloweye rockfish inhabit areas typically inaccessible to trawl gear and as a result yelloweye
rockfish were infrequently caught. Most are caught on and near Hecate Bank off central Oregon and off
northern Washington (Figure 5). Estimated biomass by statistical area is summarized in Table 11. Given the
low frequency of positive tows, NMFS traw! survey probably does not sample yelloweye habitat consistently
and may not be a reliable indicator of abundance. NMFS trawl survey data were not incorporated into the
assessment.

Rockfish caught incidental to the International Pacific Halibut Commission (IPHC) halibut survey were
recorded, but not identified to species until 1999. In1999 rockfish were identified to species and catch
recorded for the first 20 hooks per skate at each station (140 of the potential 700 hooks). A longer time
series of data, and probably full accounting of yelloweye, will be needed to assess the merit of using the
halibut survey as a yelloweye index.

Life history

Weight-at-length:

An allometric length-weight function (weight=0.000021*length®***®) was computed from over 3,000
observations to estimate weight for a fish of known length for combined sexes.

Growth:

Over 1,000 age structures from Oregon and an additional 464 age structures from Washington were recently
aged and incorporated into this analysis. The von Bertalanffy growth function (Linf( 1-¢™%8*9) was used to
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estimate the length of a fish of a known age. Estimated parameter values are compared to estimates derived
from age data collected from Washington, Oregon, California and other locales (Table 12 and Figure 6).
Differences in growth among Washington, Oregon and California fish were not apparent. A single growth
function for combined sexes was used for all three areas. Because all samples used for this growth analysis
came from size-selective fishery samples, the growth parameters will be re-estimated within the synthesis
model in order to adjust for the effects of size-selectivity and ageing error on the expected value of size-at-
observed age (Methot, 2000).

Maturity-at-age:

Length and age at 50% maturity for female yelloweye collected from coastal waters off Vancouver Island,
B.C., was estimated to be 42.1-42.4 cm and 16.5-17.2 years of age (Yamanaka and Kronlund, 1997). This
compares to 41 cm (Barss, 1989) and 45 cm (McClure, 1982) for fishes collected off Oregon and 40 cm
(Reilly et al., 1994) for fish collected off California. Misspecification of length at 50% maturity at a larger
size than actual will tend to lower allowable rates of fishing. Synthesis model runs were made with 50%
maturity occurring at 40 cm.

Natural mortality:

Several procedures to derive estimates of natural mortality were explored (Wallace 2001). Robson and
Chapman (1961) method was investigated, but Chisquare testing indicated that at least one of the critical
assumptions of the data was not met. Catch curve estimates (Ricker, 1975) of total mortality were derived
from age data collected from various locales (Table 13). Estimates of mortality from an exploited stock off
Neah Bay (0.076), Washington were higher compared to mortality estimates of an unexploited stock (0.025)
located at the Bowie Seamount, Queen Charlotte Islands, B.C. (data provided by Yamanaka, DFO).
Mortality estimates from Bowie Seamount using five-year age bins (0.086 males and 0.043 females;
Yamanaka, 2000) and no age bins were quite different (0.021 males and 0.033 females). Differences in
estimates are probably due to bin specification of large year class(s) recruited in the late 1960s. Catch curve
estimates of natural mortality assume constant recruitment and large variation in recruitment makes it
difficult to interpret results derived from catch curve procedures. A estimated natural mortality rate near 0.04
is a compromise between low (0.02, O’Connell et al., 2000) and high estimates (0.043 for females and 0.086
for males, Yamanaka et al., 2001) and is equivalent to that estimated using Hoenig’s (1983) method (Table
13).

Ageing accuracy

Break-and-burn aging techniques for yelloweye rockfish were recently validated. Employing radiometric
aging techniques Andrews et al. (2001) verified growth zone age estimates between 30 and 100 years,
substantiating that longevity likely exceeds 100 years. Aging error was assessed using data collected from
an exchange of 100 otoliths between the Department of Fisheries and Oceans, Canada (DFO) and WDFW.
Aging error increased with age and was assumed unbiased, by imprecise and equivalent differences between
DFO and WDFW age readings. Comparison of DFO and WDFW age readings indicate that 75% of fish 9-13
years old and 89% of fish older than 70 years of age are mis-aged by at least one year (Wallace, 2001).

ASSESSMENT

Historv of modeling approaches

Yelloweye were first addressed as part of the “remahning rockfish” assessment completed in 1996. This
assessment included a number of previously un-assessed rockfish species managed as the “Sebastes complex™.
Rogers et al. (1996) estimated a yelloweye rockfish ABC of 39 mt for the Northern area (Columbia and
Vancouver) based on biomass estimates from the triennial trawl survey and assumptions about natural
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mortality (M) and catchability (Q). No separate yelloweye ABC was estimated for the Southern area
(Monterey and Conception) but incorporated with the “other rockfish” assemblage ABC.

Wallace (2001) used the length-based version of Stock Synthesis to model the northern California and
Oregon regions separately. Growth was estimated externally to the model. Sport CPUE and sport and
commercial size composition data were included in the model. The modeled time period extended from
1970 through 2000 and year-specific recruitments were estimated without constraint by a spawner-
recruitment curve. The assessment examined both increasing natural mortality with age and dome-shaped
selectivity with size as alternative factors to improve the fit to the data. Alternative model configurations
found that increasing natural mortality with age provided a somewhat better fit to the data, but there were no
age data included in the 2001 model, and much of an increase in M would be inconsistent with dlrect
examination of age data through the catch curve analysis documented above.

Model description for 2002
Analyses in this assessment were developed using the length-based version of Stock Synthesis (Methot,
2000). Important differences in model configuration from Wallace (2001) include:
1. inclusion of Washington data:
2. inclusion of age composition data from all three states as available and update of size composition
data
3. inclusion of mean length-at-age data from each data source to aid in the simultaneous estimation of
growth parameters and size-selectivity
4. allowing all fishery sectors to have dome-shaped selectivity
5. including emphasis on the spawner-recruitment curve and estimating the curvature (steepness) of
this curve.
6. Starting in 1955 rather than 1970 to better allow for potential long-term patterns in recruitment
7. estimates of the Washington sport CPUE was done by the delta method and sport CPUE based on
RecFIN estimates was excluded
8. Washington, Oregon and California was considered to be one stock
9. Re-examining evidence for age-specific natural mortality and concluding that baseline model should
have constant natural mortality.

Composition Data and Sample Sizes

Determination of the actual sample variance of composition data is problematic (Crone, 1995). In synthesis,
age and length composition data are treated as multinomial, but assignment of the appropriate sample size
(which scales the variance) is difficult. In the pre-STAR model runs, the sample size values were set equal
to the actual sample sizes, except a maximum sample size of 200 fish was assigned to those samples that
actually had more than 200 fish measured. These model runs indicated that the model’s ability to fit the age
and size composition data implied an effective sample size that was approximately 60% of the observed
sample size values. Because sample size and emphasis factor are algebraically equivalent, this reduction in
each observation’s sample size was subsequently implemented by reducing all the size and age composition
emphasis factors from 1.0 to 0.6. This change was instituted during the STAR panel and included in the
final model results (see parameter file in Appendix A).

Fishery selectivity

Dome-shaped selectivity (Figure 7) was necessary to account for the low occurrence of older (larger) fish in
the age and length composition data. There may be several plausible explanations for dome-shaped
selectivity: 1) The trawl fishery can only catch fish at the “fringe” of rough non-trawlable habitat. 2) Hook
size(s) in both the sport and commercial line fisheries do not “select” largest individuals. 3) Yelloweye
rockfish inhabit high relief (canyons) and rocky bottom habitats and at least some of this habitat may form
natural refugia from fishing. 4) Older fishes could be bathymetrically isolated in a portion of their range.
There has been lingering debate in some recent rockfish assessment discussions over whether natural
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mortality increases with age or deficit of older age fish in the catch is related to fishery selectivity. Because %
natural mortality is confounded with selectivity in age-structured models, the trade-off between natural
mortality and selectivity is explored below.

Model selection and evaluation

Some of the model investigations reported below were conducted with the pre-STAR model configuration.
These sections are kept in the final document to provide background for the decisions made in configuring
the finalmodel. Some of these preliminary investigations are re-run with the final model configuration.

Time-varying Fishery Selectivity:
Changes in apparent fishery selectivity are expected due to changes in fishery regulations or other factors
that shift the primary fishing grounds or otherwise change the fishing patterns. Here we have addressed this
issue by inspecting the time series of size and age composition data for noticeable changes in the occurrence
of small/young or large/old yelloweye. In the preiminary model runs, changes in the following parameters
were allowed (the range of years shows where the break occurred):

CA sport, ascending inflection size, 1983-1984;

OR comm., ascending inflection size, 1999-2000;

WA sport, ascending inflection size, 1997-1998.

In the final model runs, the following changes were allowed (also see Appendix A):
CA sport, ascending inflection size, 1982-1983;
CA sport, selectivity at max-size; 1986-1987;
OR comm., ascending inflection size, 1999-2000;
WA sport, ascending inflection size, 1997-1998;
WA sport, ascending slope, 1997-1998;
WA sport, selectivity at max-size, 1997-1998.

By allowing for some time-varying selectivity, we give the model flexibility to track major changes in
selectivity, thus we reduce the possibility that the model will inappropriately adjust the estimated stock
abundance simply to improve the fit to patterns in the fishery size and age composition data. This issue of
the degree of parameterization of the time-varying fishery selectivity is in need of further theoretical
treatment. We have tried to strike a parsimonious balance here.

Natural Mortality (pre-STAR investigation):

Natural mortality (M) was configured to be constant for ages 3-12, then to ramp linearly with age up to a
higher value at age 70+ (or to stay the same as the young M). The model in 2001 had young M set at 0.04
and old M estimated to be about 0.11. Here, we profile on various levels of young and old M in order to
understand the effects on model fit and results. The pre-STAR model was fit at levels of young natural
mortality ranging from 0.035 to 0.055 and old natural mortality ranging from 0.035 to 0.055 (plus to 0.65 at
young natural mortality of 0.040). Tables 14 and 15 show that the greatest impact was on the fit to the
spawner-recruitment function, followed by OR sport ages, WA sport ages, WA line ages, and OR sport sizes.
Although the overall best fit was with young M at 0.035 and old M at 0.050, there is little confidence in this
result because of the lack of consistency among the various likelihood elements and the fact that two of the
most affected components (WA sport and line ages) have short time series of data. Therefore we conclude
that selecting an intermediate level of 0.045 for both young and old natural mortality is the most
parsimonious action.

The level of natural mortality has an interesting and important interaction with the trend in recruitment over

time (as demonstrated by the estimated spawner-recruitment steepness) (Table 15). When natural mortality
is low, estimated recruitment shows little downtrend over time and steepness is high. We believe this occurs
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because, at low M, the model preserves relatively more old fish so it must also preserve a higher recruitment
level in order to maintain a comparable overall slope to the age composition (see last panel in Table 15).

The converse is true at high M where the model must reduce recruitment at the end of the time series in order
to not dilute the diminished number of old fish. The simulation studie s by Williams (2002) also found an

_ interaction between natural mortality rate estimates and the degree of spawner-recruitment steepness. This
explanation is supported by the fact that the most affected data are the WA sport and WA line ages that occur
only at the end of the time series. In the 2001 assessment, fits to available size composition data led to the
selection of increasing natural mortality as the preferred scenario. That 2001 scenario produces a declining
trend in recruitment over time; consistent with a low S/R steepness. This interaction between M and
recruitment trend appears to be a general phenomenon in need of further examination. Meanwhile, this is
reason to be cautious when attempting to estimate the best level of M from model goodness-of-fit except in
the most data-rich situations.

A comparison of the impact of changes in the model configuration from 2001 (ramp in natural mortality
from 0.04 to 0.10 and asymptotic selectivity) to 2002 (flat natural mortality at 0.045 and dome selectivity) is
shown in Table 16 using a pre-STAR model configuration. The overall improvement in fit within the OR-
CA model is substantial: 17 log likelihood units by introducing domed selectivity and an additional 70 units
by keeping natural mortality constant at 0.045. Most of the improvement in fit with the new coastwide
model is for the Oregon sport age comps and the Washington sport size comps, neither of which was
included in the 2001 model. The level of stock depletion is not greatly affected by the model configuration,
but the trend in recruitment (as measured by the S/R steepness) is much lower in the 2001 model
configuration with the ramp in natural mortality.

Spawner-recruitment emphasis (pre-STAR investigation):

The degree of importance to including the spawner-recruitment function was investigated using pre-STAR
model configurations with equilibrium recruitment and with individual year recruitments penalized by
varying degrees of emphasis on deviations from the spawner-recruitment function (Tabk 17 and Figure 8).
In the first run, recruitments are strictly taken from the estimated spawner-recruitment curve and the model
has zero emphasis on any of the size or age composition data (selectivity and growth parameters were fixed
at the baseline model estimates). In this configuration, only the three state sport CPUE indices influence the
model. The result is a steepness level of 0.9, a depletion level of 0.23, and a fit to the total of all the data that
is —324.6 units worse than the baseline model (Table 17, I column). When the emphasis is returned to the
size and age composition data, but recruitments still are taken simply from the estimated S/R curve, the fit
improves by approximately 80 units and the steepness parameter declines to 0.59. In the remaining runs,
each year’s recruitment is estimated as a separate parameter, but penalized by its deviation from the
estimated spawner-recruitment curve (with the level of variability in log(recruitment) set at 0.4). With an
emphasis of 10.0 on the S/R deviations, the model is still able to estimate enough pattern in the recruitment
time series to improve the overall fit by 183 units. Progressively decreasing the emphasis on the S/R
deviations allows the individual year recruitment estimates to vary more widely, but with diminishing
improvement in the fit to the data. Most of the improvement is with the fit to the OR sport age comps.
Based upon the diminishing model improvements for emphasis levels below 0.1, the baseline model was set
to have an emphasis level of 0.5 on deviations from the S/R curve. Coincidentally, the 0.5 emphasis level
resulted in the RMSE of recruitment deviations to be approximately 0.4.

Base-run results
The final model developed through the STAR review has the following changes from the pre-STAR model
used for the investigations reported above:
1. revised GLM for the CA sport CPUE to take into account the effect of depth and other factors that
affect the pattern in CPUE;
2. revised GLM for the WA sport CPUE to use a delta-lognormal approach as in CA;
3. increased degree of time-varying selectivity, as reported above;
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4. decrease emphasis on the size, age, and size-at-age data to 0.6;

5. allow the size at transition for the selectivity function to be fishery specific. Preliminary model runs
had this parameter set at 50 cm for all fisheries. The final values were fixed at the levels found in
Appendix A after results of a interim model run with the transition sizes allowed to be estimated.
The only substantial change is for the WA sport fishery where a large value (60 cm) provides a
better fit to the high occurrence of larger fish at the end of the time series.

The following results are based upon this updated model configuration.

Sensitivity Analyses

Profile on initial recruitment —

This profile on the initial (virgin) recruitment level provides information regarding which data components
fit better at higher versus lower biomass levels. The initial recruitment parameter sets both the initial
population abundance level and the scale of the spawner-recruitment curve that acts as a pseudo-prior for the
subsequent recruitments. Table 18 presents the results, with only the components having a strong gradient
appearing in Figure 9. Only the OR sport age comp has a dome-shaped likelihood profile like that of the
Total likelihood profile. Other likelihood components are monotonic over this range of initial recruitment,
thus the position of the best fit for the Total likelihood depends on the relative weighting of the individual

components. The OR sport fishery CPUE fits better at low initial recruitment, whereas the CA and WA
sport CPUE have rather flat profiles.

In the virgin recruitment profile for only OR-CA region, the sport CPUE data fit best over a wide range of
lower virgin recruitment levels (Table 19). In the WA region profile the overall change in likelihood was
only 1.1 log likelihood units over a range of virgin recruitment levels that produced changes in depletion
from 0.28 to 0.41 (Table 20), thus indicating that the data are consistent with a range of results.

Profiles were also conducted on the spawner-recruitment steepness parameter. These are shown in Table 21.
The 80% confidence interval on steepness extends from approximately 0.3 to 0.8, so the best estimate of
0.43 is rather imprecise. Figure 10 is especially informative. As virgin recruitment is set at a low level, the
first estimated recruitment is high and conversely when virgin recruitment is high. At the end of the time
series, the mean recruitment (see tabulated values in Table 21) is low if the virgin recruitment is low or if the
steepness is low; and conversely the mean ending recruitment is high when virgin recruitment or steepness is
high. Recruitment during most of the time series is not sensitive to the level of either virgin recruitment or
steepness. This is probably the reason that the likelihood for the trend in sport CPUE is not highly sensitive
to changing virgin recruitment levels. We conclude that the magnitude of recruitments during the
intermediate portion of the time series is strongly determined by the data, and that recruitments at the end of
the time series are not strongly determined by the data, so they are more influenced by the level of virgin
recruitment and steepness. Further, this result indicates that the best estimates of virgin recruitment and
steepness are influenced by the level and trend in recruitment during the intermediate portion of the time
series. Finally, we expect that as the time series of data lengthens over the next S to 10 years, the data will
have more influence on the estimated level of recent recruitments and the estimated level of S/R steepness
will become more precise.

Density-dependent sport catchability -

An additional profile on virgin recruitment was conducted, but with the catchability coefficient for each sport
CPUE index allowed to be density-dependent. Not unexpectedly, these profiles were even flatter than those
reported above. This indicates the importance of the trend in sport CPUE data in helping to determine the
stock trend. Since there is not any feasible way to independently validate that sport CPUE catchability has
remained constant, it is now especially important to develop a fishery-independent survey to measure and
track the abundance of yelloweye.
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Historical catch -

Sensitivity to the level of historical catch was quickly evaluated by running the model with all catch levels
during 1955 to 1975 doubled or tripled. Higher levels of early catch produce a slightly better fit, higher
initial biomass, and a greater degree of decline in biomass. Although some degree of underestimation of
early catch seems plausible, we have no reason to believe that the early catch might be as much as 2-3 times
the current estimate. Since even that high level of underestimation does not greatly affect the assessment
result, we are confident that no major assessment bias is occurring due to inaccurate information on
historical catch. Nevertheless, improvement in historical total catch estimates would improve the accuracy
of the assessment model.

Catch 55-75 Like SPBzero - SPB2001  deplete 'steepness
x| 10571 3866 911 0236 0437
2x_ | -10565 4406 917 0208 0421
3x -1056.6 4980 944 0.190: 0.406

Area specific models —

The difference in trend between the WA sport CPUE and the CA or OR sport CPUE indicates a need to
consider area-specific model configurations. The cumulative yelloweye catch from WA is less than either
CA or OR, and the yelloweye occurrence in the traw! survey is higher off WA than to the south, so it would
not be surprising if the stock had different trends off WA than off CA or OR. All of the models presented in
the sections above have treated yelloweye as a coastwide stock. The implicit assumption is that there either:
(1) similar recruitment and mortality off each state so that a coastwide model will capture the common
recruitment and mortality trends, or (2) there is sufficient mixing between areas within the coast so that any
differences in recruitment or mortality are soon smeared across the areas so a coastwide model represents the
sum of all the processes operating in each area. The truth is likely to have some degree of difference
between areas and only a slow rate of mixing so that area-specific patterns persist for some time. We could
build such a complex model to attempt to better model the true sub-stock dynamics, but we are quite far from
being able to acquire sufficient data to calibrate such a model. Instead, we will start by simply constructing

models that include data from subsets of the coast, and compare these results to the baseline coastwide
model.

The results of models with only CA, OR, WA, CA-OR, or CA-OR-WA data are presented in Table 22 and
Figure 11. The CA, OR and CA-OR results are quite consistent with regard to the degree of stock depletion
(20-23%). Summing the biomass estimates along the coast from the various runs produces a consistent
result:

CAOR+WA __CA+OR+WA ALL
SPBzero 3987 4113 3859
SPB2001 934 975 898
Depletion 0.234 0.237 0.233

The WA-only model has a lesser degree of stock decline. This is consistent with the lower level of
cumulative catch from that area. Although the three areas have different estimated recruitment patterns
during 1975-1990, these differences do not produce greatly improved fits in the area-specific models relative
to the combined area model (Table 22). Because the three areas (states) have the majority of their size and
age composition data distributed differently over the time series, there must be a strong caveat on any direct
comparison of the recruitment time series, and the sum of the area-specific recruitments remains very
consistent no matter what area configuration is used to estimate the recruitments.

We conclude that the estimated differences between the areas (states) are neither sufficiently different nor
sufficiently precisely estimated to recommend that management be based on area-specific population models
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at this time. We still believe that yelloweye mixing along the coast is low, especially for adults, so localized
depletion remains a possibility. Area-specific modeling should remain in consideration as new data become
available.

Growth —

Growth parameters were re-estimated within synthesis. Because interprets the size-at-age data after taking
into account the expected effect of ageing error and size-selectivity, the re-estimated growth parameters
should better correspond to the population’s growth curve than to the simple tracking of mean-size-at-
observed age from a set of fishery samples. The lower L at age 6 and the higher L at age 60 are due to the
effects of the dome-shaped selectivity pattern. The external estimates of the growth parameters produce a
good fit to the observed mean-size-at-observed age when the comparison is made outside of the assessment
model but because of size-selectivity in the fisheries, these size-at-age values are biased representations of
the population size-at-age. When these external growth parameters are moved into the assessment model,
the fit to the size-at-age data is poor because the assessment model is accounting for size-selectivity and
ageing error when calculating the expected values for mean size-at-age. The internally estimated growth
parameters restore the good fit to the observed size-at-age data.

Source L atage 6 L atage 60 K Std.dev. Stddev
at age 3 at age 60

External 30.8 63.9 0529 5.54 6.26

From model 26.9 65.7 0491 3.45 6.21

Convergence test

The fidelity of the model convergence was evaluated by randomly tweaking all free parameters away from
the final model’s estimate then re-running the model parameter estimation routine to determine the degree to
which the estimates returned to the final model values. Model convergence is judged to occur when the
improvement in fit is less than 0.001 log likelihood units. Twenty runs were conducted with parameter
tweaks of up to 5%, and twenty runs were conducted with tweaks of up to 20%. Three of the 40 runs
returned to within 0.001 units of the best run, 15 were within 0.01, and all but 1 were within 0.05. The range
of ending spawning biomass for these 39 runs was 908 mt to 969 mt. For the one run with premature
convergence, the likelihood was off by only 0.28 units and the ending biomass was 1029 mt, thus still not far
from the converged result. We conclude that the model convergence is sufficient to provide confidence in
the baseline model parameter estimates.

Results

Figure 12 shows the final model’s fit to each sport CPUE time series. Figure 13 shows summary statistics
that portray the fit to the size and age composition data. Figure 14 shows bubble plots with observed
proportions at age/size, estimated proportions at age/size, and the difference between the two. The time
series of estimated recruitment and abundance is shown in Table 23 and Figure 15. Finally, Figure 16 shows
the spawner-recruitment relationship with the estimated steepness of 0.437.

FORECASTS

Target population levels and fishing mortality rates

The estimate of unfished (virgin) biomass is calculated within the assessment model. It is equal to the virgin
recruitment parameter (155,700 age 3 fish) which sets the scale of the spawner-recruitment curve that is fit in
log space; multiplied by the log-bias adjustment (exp(0.5*s*); where s is 0.4, the recruitment variability
level) to be 168,700 age 3 fish; then multiplied by the spawning biomass per recruit with F=0 (22.97 kg of
spawners per age 3 recruit). The resulting level is 3,875 mt of spawners in an unfished state.
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The female spawner abundance projected to the beginning of 2002 is 934 mt (Table 23). This is 24.1% of
the unfished level. The target abundance (40% of the unfished level) is 1,550 mt of spawners.

From the spawner-recruitment parameters fitted within the assessment model, the steepness of the S-R
relationship is 0.437. This is lower than the 0.7 level found as typical for several rockfish species (Dom,
2002; Myers et al. 1999), but above the level near 0.3 found for canary rockfish (Methot and Piner, 2002).
Table 21 shows that there is a 16% probability that the yelloweye data could have occurred even if steepness
was less than 0.35 and a 16% probability that they could have occurred from a steepness greater than 0.70.
An additional source of uncertainty in the steepness estimate is the unknown role of long-term trends in the
ocean climate. Various studies have identified shifts in recruitment for other species (McFarlane et al, 2000)
that correspond in timing to changes in the ocean climate, particularly near 1977 and 1989 (Mantua and
Hare, 2002). From the yelloweye rockfish recruitment-spawner information (Figure 16) it is not possible at
this time to determine the degree to which the lower average recruitments during the 1990’s are strictly due
to long-term average spawner-recruitment steepness versus a period of climate-induced reduction in
recruitment. Therefore, the steepness of 0.437 has a broad confidence range and it seems reasonable to use
the range of 0.35 to 0.70 to bracket the uncertainty when conducting projections.

We have used the steepness of the spawner-recruitment curve fitted within the assessment model as a
measure of the stock productivity and find that this parameter has a broad confidence range. This range
should not be construed as uncertainty only in the steepness estimate. Figure 10 shows that steepness tracks
the mean level of the recent recruitments, so uncertainty in one implies uncertainty in the other. Although
the broad confidence range on the steepness parameter may seem to be a reason to not use a spawner-
recruitment curve in the rebuilding analysis, other methods, such as resampling from observed recruits per
spawner, will be similarly sensitive to uncertainty in the recent recruitment estimates. The use of the
spawner-recruitment curve and its steepness parameter provides a convenient method to quantify the best
estimate of the recruitment trend and its uncertainty.

With a steepness of 0.437, the Fmsy corresponds to Fs7, SPR and is an annual exploitation rate of
approximately 0.018. This rate is in the middle of the Fsss, to Fsoe, range recommended by Dorn (2002) on
the basis of his meta-analysis of rockfish stock-recruit relationships. Fishing at this rate in the long-term
would be expected to produce an average spawning biomass level that is 36% of the unfished level, and the
equilibrium MSY would be 59 mt. Fishing at Fsqe, SPR, the current default harvest rate, corresponds to an
exploitation rate of about 0.023 and would result in an equilibrium spawning biomass level that is at 26% of
the unfished level (not taking into account the effect of the 40:10 reduction in harvest as the stock would fall
below the 40% level). Projections using steepness of 0.35 and 0.70 are included in the rebuilding analysis.

Rebuilding parameters

The mean generation time is 44 years. The selectivity, weight, fecundity,, natural mortality, and numbers-at-
age used in the rebuilding analysis are reported in Table 24. Although we do not believe the point estimate
of Bmsy (36% of unfished) is sufficiently precise to warrant replacing the current Bmsy proxy and
rebuilding target (40% of unfished), we do believe that the estimate of steepness provides a useful basis for
the range of future recruitments in a forecast. Forecasts that use deviations around a reasonable spawner-
recruitment curve will be intermediate between forecasts based upon re-sampling of recruitments and
forecasts based upon re-sampling of recruits per spawner. A range of steepness values should be considered
to present the best case (steepness = 0.437) and high and low confidence intervals.

Harvest projections and decision tables

Table 25 shows projections assuming recruitments from the S/R curve and various harvest policies. With no
fishing (F=0) beginning in 2003, the stock would rebuild to the 40% level by the year 2024 (NOTE: this
calculation will be superceded by the stochastic forecasts conducted in the rebuilding analysis). With F =
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F50%, the ABC would be 52 mt in 2003 and the 40:10 adjustment would put the OY at 42 mt. However, the
degree of S/R steepness indicates that this harvest rate would not rebuild the stock to the 40% level. A long-
term harvest level of F57% is close to Fmsy and, with the 40:10 adjustment, would result in an initial OY of
33 mt. Under this strategy, harvest would be expected to increase to 41 mt within 10 years if recruitments
and harvests were as used in this projection. The long-term MSY would be 59 mt. However, as noted
above, the steepness level used for these forecasts has a broad confidence range. There are no data with
which to reduce this uncertainty at this time. Future assessments will provide more precise estimates of the
current stock abundance if these assessments can include new survey data. However, these new assessments
cannot immediately improve the precision of the steepness estimate. This improvement will probably not
occur until we have a longer time series of recruitment estimates from a range of environmental conditions.

MANAGEMENT RECOMMENDATIONS

This yelloweye assessment incorporates all available data and the best methods available to the STAT team.
It was endorsed as technically sound and risk neutral by the review panel. We do, however, caution that the
results are based upon relatively sparse data and rely upon some untestable factors, in particular the assertion
of a constant proportionality between the sport fishery CPUE indices and population abundance. This
constant proportionality for CPUE data has been used in other groundfish assessments, but it is possible that
the population could decline faster than indicated by the CPUE indices due to the targeting ability of anglers.
This non-proportionality was found in the canary rockfish assessment (Methot and Piner, 2002) and may
very well occur with yelloweye rockfish, but there is currently no fishery independent survey for yelloweye
to serve as a standard for comparison. Although we have attempted to provide as risk-neutral an assessment
as possible, we cannot fully evaluate all sources of uncertainty and we recommend that more conservative
and precautionary management targets be considered in order to protect against the uncertainty in the
assumptions used in the assessment.

RESEARCH NEEDS

Abundance — New survey tools are needed because yelloweye rockfish predominately inhabit sites that are
difficult to survey with a research trawl. Current fieldwork is making visual measurements of fish
abundance from submersibles. Extension of this work to a wider range of areas and habitats should provide
a firm basis for future assessments.

Total catch — Additional research could improve the estimates of historical catch, especially from the early
time period (pre-1980) and from additional fishery components such as the directed halibut fishery. The
observer program started in 2001 will provide information on the level of total catch occurring in the future.

Stock structure — Although the current assessment did not find markedly different results from state-specific
versus coastwide model results, there still is a need to better understand the degree of demographic mixing
along the coast, including Canada. This will be important to improve future assessments and to understand
the potential impact of closed areas on the stock’s population dynamics.

Fishery CPUE — The current assessment tracked the degree of stock decline primarily with the trend in sport
CPUE. Restrictive management measures beginning in 2000 cripple the ability to use these data into the
future. Thus, a fishery-independent survey will be necessary to track the rebuilding of this stock.

Climate effects on recruitment — The potential effect of decadal scale fluctuations in the ocean climate on

yelloweye rockfish recruitment off the U.S. west coast needs to be investigated. Successful demonstration of
climate-recruitment linkages has the potential to improve the estimate of unfished biomass level, determine
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the influence of climate effects on the current estimate of spawner-recruitment steepness, and narrow the
range of forecast recruitment levels during early years of the rebuilding period.
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Appendix A. Parameter file for baseline coastwide model.

ye-dat09.txt
RUNFILE.RO1
yeyebase.pl0

baseline model

BEGIN AND END DELTA F PER LOOPL

10
11
12

'

oo

VALUE:
VALUE:
VALUE:
VALUE:

N O O NN

VALUE:
VALUE:
VALUE:
VALUE:

-2

1
NNV OO

VALUE:
VALUE:
VALUE:
VALUE:

DN DO NN

100.000000 .001000
3 .95 FIRST LOOP1 FOR LAMBDA & VALUE
.990 MAX VALUE FOR CROSS DERIVATIVE
1 READ HESSIAN
YE.HO1
1 WRITE HESSIAN
YE.HO1
.000 MIN SAMPLE FRAC. PER AGE
3 70 5 70 MINAGE, MAXAGE, SUMMARY AGE RANGE
55 101 BEGIN YEAR, END YEAR
1 12 0 0 0 NPER, MON/PER
1.00 SPAWNMONTH
7 S5 NFISHERY, NSURVEY
1 N SEXES
100. REF RECR LEVEL
1 MORTOPT
.045000 .010000 .250000 'F-NMORT_YNG
.045000 .010000 .250000 'F-NMORT_OLD
12.000000 4.000000 25.000000 'F-NMORT_INFL
CA-recr TYPE: 1
7 SELECTIVITY PATTERN
0 2 0 3 4 0 0 AGE TYPES USED
1.00000 .02 'CA recr CATCH oL o=
.60000 -1.00 'CA recr AGE o o=
.60000 ~1.00 'CA recr SIZE vl k=
.60000 ~1.00 'CA recr SIZEGAGE ot o=
1 1 0 0 0 0 SEL. COMPONENTS
46.000000 40.000000 60.000000 'l size@trans
.014163 .001000 .990000 'l sel @ minsize
.000000 .000000 .000000 'l asc infl
.174831 .010000 4.000000 'l asc slope
.000000 .010000 1.000000 'l sel @ maxsize
.515219 .050000 .950000 'l desc infl
.417537 . 050000 5.000000 '1 desc slope
CA-comm TYPE: 2
7 SELECTIVITY PATTERN
0 6 0 7 8 0 0 AGE TYPES USED
1.00000 .02 'CA comm CATCH ot ¥ o=
.60000 -1.00 'CA comm AGE ol # o=
.60000 -1.00 'CA comm SIZE ol R o=
.60000 -1.00 'CA comm SIZERAGE oL # o=
1 1 0 0 0 0 SEL. COMPONENTS
52.000000 40.000000 60.000000 '2 size@trans
.001000 .001000 .990000 '2 sel @ minsize
.000000 .000000 .000000 '2 asc infl
.218568 .010000 4.000000 '2 asc slope
.072970 .010000 1.000000 '2 sel @ maxsize
.434112 .050000 .950000 '2 desc infl
.351753 .050000 5.000000 '2 desc slope
OR-recr TYPE: 3
7 SELECTIVITY PATTERN
0 10 0 11 12 0 0 AGE TYPES USED
1.00000 .02 'OR recr CATCH ot # o=
.60000 -1.00 'OR recr AGE o # o=
.60000 -1.00 'OR recr SIZE ol B o=
.60000 ~1.00 'OR recr SIZEGAGE oL # o=
11 0 0 0 0 SEL. COMPONENTS
50.000000 40.000000 60.000000 '3 sizeB@trans
. 037422 .001000 .990000 '3 sel @ minsize
.000000 .000000 .000000 ‘3 asc infl
.435083 .010000 4.000000 '3 asc slope
.349519 .010000 1.000000 '3 sel @ maxsize
.536240 .050000 .950000 '3 desc infl
.617016 .050000 5.000000 '3 desc slope
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coocoMvOo O comwo oo
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.000000
.000000
.000000

.00000

=27
-404.
-45.

.62749

68993
04872

.000000
.000000
.000000
.500000
.000000
.500000
.500000

.00000

-39.
-208.
-65.

62014
86740
81952

.000000
.000000
.000000
.500000
.000000
.500000
.500000

.00000

-240.
-290.
-33

74114
79977

.06801

.000000
.000000
.000000
.500000
.000000
.500000
.500000

.0000
.0000
.0000

.0000
.0000
.0000
.5000
.0000
.5000
.5000

.0000
.0000
.0000
.9000
.0000
.9000
.9000
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O W3 OU

NO PICK
NO PICK
NO PICK

NO PICK
OK
ENV FXN
OK
ENV FXN
OK
OK

NO PICK
NO PICK
ENV FXN
OK
OK
OK
OK

NO PICK



OR -comm TYPZ: 4
7 SELECTIVITY PATTERN
0 14 0 15 0 0 0 AGE TYPES USED
1.00000 .02 'OR comm CATCH ' ! # = 13 VALUE:
.60000 -1.00 'OR comm AGE ! t # = 14 VALUE:
.60000 -1.00 'OR comm SIZE ! ! # = 15 VALUE:
1 1 0 0 0 0 SEL. COMPONENTS
50.000000 40.000000 60.000000 '4 size@trans =2
.009605 .001000 .990000 '4 sel @ minsize ' 2
.000000 .000000 .000000 '4 asc infl ! 0
.541737 . 010000 4.000000 '4 asc slope ! 2
.487015 .010000 1.000000 '4 sel @ maxsize ' 2
.481740 .050000 .950000 '4 desc infl ' 2
.568190 .050000 5.000000 '4 desc slope ! 2
WA-recr TY?PZ: 5
7 SELECTIVITY 2ATTERN
0 17 0 18 19 0 0 AGE TYPES USED
1.00000 .02 'WA recr CATCH ' ! # = 16 VALUE:
.60000 -1.00 'WA recr AGE 't # = 17 VALUE:
.60000 -1.00 'WA recr SIZE ' ! # = 18 VALUE:
.60000 -1.00 'WA recr SIZEGAGE ' ! # = 19 VALUE:
1 1 0 0 0 0 SEL. COMPONENTS
60.000000 40.000000 60.000000 'S5 size@trans =2
.001000 .001000 .990000 '5 sel @ minsize ' -2
.000000 .000000 .000000 '5 asc infl ! 0
.000000 .010000 4.000000 'S asc slope ' 0
.000000 .010000 1.000000 'S sel @ maxsize ' 0
. 446396 .050000 .950000 'S5 desc infl ' 2
.747981 .050000 5.000000 '5 desc slope ! 2
WA ~comm TYPZ: 6
7 SELECTIVITY PATTERN
0 21 0 22 0 0 0 AGE TYPES USED
1.00000 .02 'WA comm CATCH ' ! # = 20 VALUE:
.60000 -1.00 'WA comm AGE ' ! # = 21 VALUE:
.60000 -1.00 'WA comm SIZE 't # = 22 VALUE:
1 1 0 0 0 0 SEL. COMPONENTS
55.000000 40.000000 60.000000 '6 size@trans -2
.001000 .001000 .990000 '6 sel @ minsize ' -2
.000000 .000000 .000000 '6 asc infl ' 0
.289199 .010000 4.000000 '6 asc slope ! 2
.226195 .010000 1.000000 '6 sel @ maxsize ' 2
.591312 .050000 .950000 '6 desc infl ' 2
.767525 .050000 5.000000 '6 desc slope ! 2
WA-line TYPE: 7
7 SELECTIVITY PATTERN
0 24 0 25 26 0 0 AGE TYPES USED
1.00000 .02 'WA line CATCH 't # = 23 VALUE:
.60000 -1.00 'WA line AGE ‘! # = 24 VALUE:
.60000 -1.00 'WA line SIZE ' ! # = 25 VALUE:
.60000 -1.00 'WA line SIZERAGE ' ! # = 26 VALUE:
1 1 0 0 0 0 BSEL. COMPONENTS
50.000000 40.000000 60.000000 '7 size@trans -2
.001000 .001000 .990000 '7 sel @ minsize ' -2
.000000 .000000 .000000 '7 asc infl ! 0
.415082 . 010000 4.000000 '7 asc slope ! 2
.071675 .010000 1.000000 '7 sel @ maxsize ' 2
.485872 .050000 .950000 '7 desc infl ' 2
.471866 .050000 5.000000 '7 desc slope ! 2
CA-cpue TYPZ: 8
2 SELECTIVITY PATTERN
0 0 0 0 0 0 0 AGE TYPES USED
.015751 -1 1 1 Q, QUANT, LOGERROR=1, BIO=1 or NUM=2
.015751 .000100 100.000000 'CA-cpue Q ! 2
.000000 -1.000000 .000000 'CA-cpue bioQ o1
.00100 .20 'CA-CPUE ' ! # = 27 VALUE:
1.000000 .001000 40.000000 'Use selex from 1' 0
18.000000 .050000 99.000000 'min size to use ' 0
90.000000 .010000 99.000000 'max size to use ' 0
CA-mrfss TYPE: 9
2 SELECTIVITY PATTERN
0 0 0 0 0 0 0 AGE TYPES USED
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.00000
.00000

~127.

52090

.000000
.000000
.000000
.500000
.000000
. 500000
.500000

.00000

-75
-70.
-30.

.32913

03020
80182

.000000
.000000
.000000
.000000
.000000
.500000
.500000

.00000
.00000

-58.

31532

.000000
.000000
.000000
.500000
.000000
.500000
.500000

.00000

-36
-25
-37

.35694
.79778
.03133

.000000
.000000
.000000
.500000
.000000
.500000
.500000

.000000
.000000

12

.07698

.000000
.000000
.000000

0000 t 25
0000 ' 26
0000 + 27
9000 ¢ 28
0000 !t 29
9000 ¢+ 30
5000 ¢+ 31
.0000 ¢+ 32
.0000 ¢ 33
.0000 ! 34
.0000 ! 35
.0000 ' 36
.9000 ! 37
.9000 ! 38
.0000 ¢ 39
.0000 ! 40
.0000 ¢ 41
.9000 ! 42
.0000 ' 43
.5000 ! 44
.9000 ' 45
.0000 ! 46
.0000 ¢ 47
.0000 ¢+ 48
.9000 ¢ 49
.0000 ¢ 50
.9000 ¢ 51
.9000 ¢+ 52
.0000 ¢ 53
.0000 ¢+ 54
.0000 ¢ 55
.0000 ¢ 56
.0000 ¢ 57
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NO PICK

NO PICK
NO PICK
ENV FXN
ENV FXN
ENV FXN
OK

OK

NO PICK
NO PICK
ENV FXN
OK
OK
OK
OK

NO PICK
NO PICK
ENV FXN
OK
OK
OK
OK

OK
NO PICK

NO PICK
NO PICK
NO PICK



.003643 -1 1 1 Q, QUANT, LOGERROR=1, BIO=1 or NUM=2 {

.003643 .000100 100.000000 'CA-mrfss Q ' 2 10 .000000 .0000 ¢ 58 OK
.000000 -1.000000 .000000 'CA-mrfss bioQ Co-1 1 0 .000000 .0000 ! 59 NO PICK
.00100 .20 ‘recfin CPUE ' ! # = 28 VALUE: -39.42036
1.000000 .001000 40.000000 'Use selex from 1°' 0 1 0 .000000 .0000 ! 60 NO PICK
18.000000 .050000 99.000000 'min size to use ' 0 1 0 .000000 .0000 ! 61 NO PICK
90.000000 .010000 99.000000 'max size to use ' 0 10 .000000 .0000 ! 62 NO PICK
OR -cpue TYPE: 10
2 SELECTIVITY PATTERN
0 0 0 0 0 0 0 AGE TYPES USED
.004925 -1 1 1 Q, QUANT, LOGERROR=1, BIO=1 or NUM=2
.004925 .000100 100.000000 'OR cpue Q ! 2 1 0 .000000 .0000 ' 63 OK
.000000 -1.000000 .000000 'OR cpue bioQ S § 1 0 .000000 .0000 ¢ 64 NO PICK
1.00000 .20 'OR CPUE ‘' ! # = 29 VALUE: 10.81309
3.000000 .001000 40.000000 'Use selex from 3 0 10 .000000 .0000 ! 65 NO PICK
18.000000 .050000 99.000000 'min size to use ' 0 10 .000000 .0000 ! 66 NO PICK
90.000000 .010000 99.000000 'max size to use ' 0 1 0 .000000 .0000 ! 67 NO PICK
WA-CPUE TYPE: 11
7 SELECTIVITY PATTERN
0 0 0 0 0 0 0 AGE TYPES USED
.002852 -1 1 1 Q, QUANT, LOGERROR=1, BIO=1 or NUM=2
.002852 .000100 100.000000 'WA cpue Q ' 2 1 0 .000000 .0000 ! 68 OK
.000000 -1.000000 .000000 'WA cpue bioQ voo-1 1 0 .000000 .0000 ! 69 NO PICK
1.00000 .20 'WA CPUE ' ! # = 30 VALUE: 7.19377 '

1 1 0 0 0 0 SEL. COMPONENTS

50.000000 40.000000 60.000000 '5 size@trans ' 0 10 .000000 .0000 ' 70 NO PICK
.001000 .001000 .980000 'S5 sel @ minsize ' 0 1 0 .000000 .0000 ¢ 71 NO PICK
.3455990 .000000 .000000 '5 asc infl -2 1 0 .000000 .0000 ! 72 NO PICK
.303990 .010000 4.000000 'S5 asc slope -2 1 0 .500000 .9000 ! 73 NO PICK

1.000000 .010000 1.000000 'S sel @ maxsize ' 0 1 0 .000000 .0000 ' 74 NO PICK
.500000 .050000 .950000 'S5 desc infl ! 0 10 .500000 .9000 ¢ 75 NO PICK
.500000 .050000 5.000000 '5 desc slope ! 0 10 .500000 .9000 ¢ 76 NO PICK

CA-CP2 TYPE: 12

2 SELECTIVITY PATTERN
0 0 0 0 0 0 0 AGE TYPES USED
.019918 -1 1 1 Q, QUANT, LOGERROR=1, BIO=1 or NUM=2

.019918 .000100 100.000000 'CA-2 Q ! 2 1 0 .000000 .0000 v 77 OK
.000000 -1.000000 .000000 'CA-2 bioQ vo-1 1 0 .000000 .0000 ! 78 NO PICK
1.00000 .20 'CA-CPUE new ' ! # = 31 VALUE: 12.99618
1.000000 .001000 40.000000 'Use selex from 1' 0 10 .000000 .0000 ! 79 NO PICK
18.000000 .050000 99.000000 'min size to use ' 0 10 .000000 .0000 ! 80 NO PICK
90.000000 .010000 99.000000 'max size to use ' 0 10 .000000 .0000 ! 81 NO PICK

1 AGEERR: 1: MULTINOMIAL, 0: S(LOG(P))=CONSTANT, -1: S=P*Q/N
900.000 : MAX N FOR MULTINOMIAL
3 1=%CORRECT, 2=C.V., 3=%AGREE, 4=READ %AGREE @AGE

.310000 .100000 .950000 '$AGREE @ 1 (MIN)' 0 70 O .000000  .0000 ! 82 NO PICK
.110000 .100000 .900000 '%AGREE @70 (MAX)' 0 70 O .000000  .0000 ! 83 NO PICK
1.000000 .001000 4.000000 'POWER "0 70 0 .000000  .0000 ! 84 NO PICK
.040000 .010000 .300000 'OLD DISCOUNT © 0 70 O .000000  .0000 ! 85 NO PICK
.000000 .001000 .100000 '%MIS-SEXED 0 70 0 .000000 .0000 ! 86 NO PICK
0 END OF EFFORT
0 FIX n FMORTs
0 CANNIBALISM
1 GROWTH: 1=CONSTANT, 2=MORT. INFLUENCE
6.0000 60.0000 AGE AT WHICH L1 AND L2 OCCUR
1 1=NORMAL, 2=LOGNORMAL
26.906839  10.000000  40.000000 'L@6 © 2 1 0 30.800000 .0000 ! 87 OK
65.665450  40.000000 100.000000 'L@60 2 1 0 63.900000 .0000 ! 88 OK
.049148 .030000 .100000 'von Bert K 2 1 0 .052900  .0000 ! 89 OK
3.446488 2.0600000 6.000000 'LE@A rmse 2 100 .180000  .0000 ! 90 OK
6.205923 4.000000 8.000000 'LEGA rmse 2 1 0 .098000  .0000 ! 91 OK
0 DEFINE MARKET CATEGORIES
12 ENVIRONMENTAL FXN: [-INDEX] [(FXN TYPE(1-4)] [ENVVAR USED]
ye.env
-102 1
-2 2 2
-3 2 3
-4 2 4
-5 2 5 ;
-6 2 6 ;
-7 02 7 X

DRAFT #3 Page 29 9/5/02



-8
-9
-10
-11
-12

NN NN
[
fe]

16 ESTIMATE N ENVIRON VALUES

-55 82
.814471
-83 101
.524319
-55 101
.516752
-55 101
.421154
-55 99
.549233
-100 101
.375528
-55 97
.282532
-98 101
.645144
-55 101
.512718
-55 101
.906776

-87 101
.108647

=55 97
.774276

-98 101
.175789

-55 97
1.000000
-98 101
.194897

32 PENALTIES
1.00000

-1 1.0 1.0

1
.010000
1
.010000
2
.010000
3
.010000
4
.010000
4
.010000
5
.010000
5
.010000
6
.010000
7
.010000
8
.010000
8
.010000
11
.010000
11
.010000
12
.010000
12
.010000

1.00 ' parm penalty

1.

1.

4.

4.

1.

1.

.990000
.990000
.990000
.990000
.990000
.990000
.990000
.990000
.990000

.990000

000000

000000

000000

000000

000000

000000

0 ENVIRONMENT EFFECT ON EXP(RECR)

33 STOCK-RECR

3 1=B-H, 2=RICKER, 3=new B-H
0 0=USE S-R CURVE,

.50000 -.40
.00001 -.30
1.551884 .001000
.437000 .200000
.000000 -.200000
.400000 .100000
.000000 -.200000
1.000000 .500000
-1 INIT AGE COMP
1.950407 .001000
1.861923 .001000
1.500920 .001000
1.153830 .001000
1.008782 .001000
1.026614 .001000
1.161454 .001000
1.494958 .001000
1.535991 .001000
1.098382 .001000
.926908 .001000
.904340 .001000
.871277 .001000
.873610 .001000
1.011115 .001000
1.238590 .001000
1.687234 .001000
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1=SCALE CURVE

'l asc infl 55-82'

'l ascinfl

'2 ascinfl

'3 ascinfl

'4 ascinfl

83-101"

55-101"

55-101"

55-99

'4 ascinfl 100-01'

'5 ascinfl

'S ascinfl

'6 ascinfl

'7 ascinfl

55-97

98-101"

55-101"

55-101"

'l sel @ maxsize

'l sel @ maxsize '

'5 asc slope '

'S5 asc slope 98- '

'S5 sel@max

'S sel@max

SPAWN-RECRUIT indiv'
SPAWN -RECRUIT mean '
'"VIRGIN RECR MULT'

9

.000000
.900000
.200000
.500000
.200000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

'B/H S/R
'BACKG. RE
‘S/R STD.D

98 - !
' # o= 32
!4 = 33
v # o= 34

PARAM
CRUIT '
EV. !

'"RECR TREND !

'RECR. MUL

"RECR 55
'RECR 56
'RECR 57
'RECR 58
'RECR 59
'RECR 60
'RECR 61
'RECR 62
'RECR 63
'RECR 64
'RECR 65
'RECR 66
'RECR 67
'RECR 68
'RECR 69
'RECR 70
'RECR 71

T. !

Yc 52
YC 53 !
YC 54
YC 55
YC 56
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2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
-2 1
2 1
VALUE:
VALUE:
VALUE:
2 1
2 1
0 1
0 1
0 1
0 1
2 55
2 56
2 57
2 58
2 59
2 60
2 61
2 62
2 63
2 64
2 65
2 66
2 67
2 68
2 69
2 70
2 71

[eNeNoNe NNl

O OCOO0OO0O OO OOOOODOOOOOO

15.
-34.
.000000
.000000
.000000
.000000
.000000
.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.500000

.500000

.000000

.000000

.42022

57869
16321

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.0000 ! 92
.0000 ¢ 93
.0000 ¢ 94
.0000 ¢ 95
.0000 ¢+ 96
.0000 ¢ 97
.0000 t 98
.0000 ¢ 99
.0000 ! 100
.0000 ¢ 101
.0000 ! 102
.0000 ! 103
.9000 ! 104
.9000 ! 105
.0000 ! 106
.0000 ! 107
0000 ! 108
0000 ! 109
0000 ! 110
0000 ! 111
0000 ! 112
0000 ! 113
0000 ! 114
0000 ! 115
0000 ! 116
0000 ! 117
0000 ! 118
0000 ¢ 119
0000 ! 120
0000 ! 121
0000 ! 122
0000 ' 123
0000 ! 124
0000 ! 125
0000 ! 126
0000 ! 127
0000 ! 128
0000 ! 129
0000 ! 130
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OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

NO

OK

PICK

PICK
PICK
PICK
PICK



F RN NNDNDONNDRERSRFSNDWRE RN

.556097
.729344
.046670
.079183
.247131
.221367
.029557
.631122
.628555
.4404385
.695047
.937490
.543668
.092596
.137850
.738428
.296072
.023792
.060325
.505119
.126137
.809528
.771907
.870799
.949611
.674692
.582617
.568613
.895898
.844291

.001000
.001000
.001000
.001000
.001000
.001000
.001000
.001000
.001000
.001000
. 001000
.001000
.001000
.001000
.001000
.001000
.001000
.001000
.001000
.001000
.001000
.001000
.001000
.001000
.001000
.001000
.001000
.001000
.001000
.001000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

NUMBER OF ESTIMATED PARAMETERS =
N CATCHES WITH F ESTIMATED

N SURV OBS WITH EMPH > 0.001
N EFFORT OBS WITH EMPH > 0.001
N COMPOSITION OBS WITH NAGES>1
N COMPOSITION BINS WITH DATA
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'RECR 72 YC
'RECR 73 YC
'RECR 74 YC
'RECR 75 YC
'RECR 76 YC
'RECR 77 YC
'RECR 78 YC
'RECR 79 ¥YC
'RECR 80 YC
'RECR 81 YC
'RECR 82 YC
'RECR 83 YC
'RECR 84 YC
'RECR 85 YC
'RECR 86 YC
'RECR 87 YC
'RECR 88 YC
'RECR 89 YC
'RECR 90 YC
'RECR 91 YC
'RECR 92 YC
'RECR 93 YC
'RECR %94 YC
'RECR 95 YC
'RECR 96 YC
'RECR 97 YC
'RECR 98 YC
'RECR 99 YC
'"RECR 100 YC
'RECR 101 YC
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.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
. 000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

0000 ! 131
0000 ! 132
0000 ! 133
0000 ! 134
0000 ! 135
0000 ! 136
0000 ¢ 137
0000 ! 138
0000 ¢ 139
0000 ! 140
0000 !t 141
0000 ! 142
0000 ! 143
0000 ! 144
0000 ! 145
0000 ! 146
0000 ! 147
0000 ¢ 148
0000 ! 149
0000 ! 150
0000 ! 151
0000 ! 152
0000 !t 153
0000 ! 154
0000 ! 155
0000 ! 156
0000 ! 157
0000 ! 158
0000 ! 159
0000 ! 160
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Standard error, Confidence Interval, Chtsquare value and probability of significance for the delta
model used to estimate the Washington CPUE time-series.

Table 7. Time series of sport fishery CPUE in each state.

Table 8. Fishery age and size composition sample size from the Washington fisheries. Catch is
in mtons from Table 1. N/catch ratio shows the density of sampling for size composition.

Table 9. Fishery age and size sample size information from the California fishery.
Table 10. Fishery age and size composition sample sizes from the Oregon fisheries.

Tablell. Yelloweye rockfish biomass as estimated from swept-area densities observed in bottom
trawl surveys.

Table 12. Yelloweye rockfish von Bertalanffy growth function parameters by area and sex.
Table 13. Estimates of natural mortality based upon direct examination of the age data.

Table 14. Results of profile on levels of young and old natural mortality using the pre-STAR
model configuration. MAX-MIN is the range of log-likelihoods over the profile and illustrates
the degree to which each component is sensitive to the level of natural mortality.

Table 15. Profiles of log-likelihood on natural mortality for the most affected components, using
the pre-STAR model configuration. Also shown is the sensitivity of the spawner-recruitment

steepness parameter.

Table 16. Comparison of 2001 model configuration and the 2002, pre-STAR model
configuration. Results are presented for the coastwide versus Oregon-California model; natural
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mortality ramp from 0.04 to 0.10 versus constant at 0.045 ; and asymptotic selectivity versus
domed selectivity.

Table 17. Effect on model fit of spawner-recruitment curve and emphasis on recruitment
deviations, using the pre-STAR model configuration.

Table 18. Profile of likelihood and other model outcomes over a range of fixed values for the
initial recruitment level (virgin recruitment). Likelihood values are relative to the baseline model.
Coastwide model.

Table 19. Profile of likelihood and other model outcomes over a range of fixed values for the
initial recruitment level (virgin recruitment). Likelihood values are relative to the best fitting
level of virgin recruitment. California-Oregon model.

Table 20. Profile of likelihood and other model outcomes over a range of fixed values for the
initial recruitment level (virgin recruitment). Likelihood values are relative to the best fitting
level of virgin recruitment. Washin gton model.

Table 21. Profile on virgin recruitment and on spawner-recruitment steepness.

Table 22. Results from area-specific model runs.

Table 23. Baseline model results: time series of population biomass and recruitment. Virgin
conditions are coded as year 1940 and initial equilibrium (with catch of 10 mt) is coded as year
1945.

Table 24. Age-specific quantities used for calculation of rebuilding parameters and forecasts.

Table 25. Ten-year forecasts with various harvest policies. The F=0 policy is extended until the
stock is rebuilt to the 40% level. All forecasts are run with recruitments taken from the S/R curve
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Table 2. The r* from the sequential additions of factors to models of both the CPUE of positive tows and
proportion of zero tows from the two part method (delta method) of estimating the CPUE of the CPFV data

from California.

Factors included in the model
Year Year Year Year Year Year Year Year
Area Season Depth Area Area Season Area
Depth Season Depth Season

Depth

R* CPUE 0.022 0.025 0.022 0.027 0.034 0.025 0.027 0.034
R’ Prop 0.032 0.078 0.032 0.058 0.119 0.078 0.058 0.119

Zero

Table 3. A table of the factors, estimated deviance, degrees of freedom and probability of significance is
given for the delta model that included the factors year, area, and depth from the analysis of the California

CPFV data.
model
CPUE
CPUE
CPUE
CPUE

Prop Zero
Prop Zero
Prop Zero
Prop Zero

DRAFT #3

factor
Intercept

year
area_fac
dep_fac

Intercept
year
area_fac
dep_fac

Deviance
-1656.55
-1619.81
-1614.54
-1600.27

3288.589

3184.697
3031.16

2896.017

df
1

3
2

11

chi sq

36.74
5.28
14.26

103.89
153.54
135.14

34

Pr<

0.0001
0.1527
0.0008

<.0001
<.0001
<.0001
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Table 4. A table is given that includes the factor specific coefficients, degrees of freedom, Standard error,

Confidence Interval, Chi-square value and probability of significance for the delta model used to estimate
the California CPFV CPUE time -series.

model
CPUE
CPUE
CPUE
CPUE
CPUE
CPUE
CPUE
CPUE
CPUE
CPUE
CPUE
CPUE
CPUE
CPUE
CPUE
CPUE
CPUE
CPUE
CPUE

CPUE

%Zero
%Zero
%Zero
%Zero

%Zero

Parameter
Intercept
year
year
year
year
year
year
year
year
year
year
year
year
area_fac
area_fac
area_fac
area_fac
dep_fac
dep_fac

dep_fac

Intercept
year
year
year

year
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1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998

1987
1988
1989
1990

DE

1

Estimate

Error

=95% Cl limits —

-6.0234
-1.0869
-0.5358
-0.5702
-0.5748
-0.5574
-0.5765
-0.4571
-0.393
-0.1066
-0.1839
-0.2646
0
0.4557
0.0556

-0.1081

-0.3727

-0.1518

2.6538
-0.9366
-1.4582
-1.6102
-1.5052

0.2103
0.2625
0.1919
0.1881
0.2274
0.2126
0.1901
0.1953
0.1931
0.2013
0.2006
0.2001

0
0.1781
0.0882

0.0951

0.1111

0.1046

0.2952
0.3594
0.2743
0.2664
0.3269

35

-6.4355
-1.6013
-0.9119
-0.9389
-1.0205
-0.9742
-0.9491

-0.84
-0.7716
-0.5011

-0.577,

-0.6567
0
0.10686
-0.1173
-0.2945
0
-0.5903
-0.3567
0

2.0753
-1.641
-1.9957
-2.1323
-2.146

-5.6113
-0.5725
-0.1596
-0.2015
-0.1292
-0.1407
-0.204
-0.0743
-0.0145
0.2878
0.2091
0.1276
0
0.8047
0.2286
0.0784

-0.155

0.0531

3.2323
-0.2322
-0.9207
-1.0881
-0.8644

6.87

9.2
548
4.14
0.28
0.84
1.75

6.55
0.4
1.29

11.26
2.11

80.84
6.79
28.27
36.54
21.2

<.0001
<.0001
0.0052
0.0024
0.0115
0.0088
0.0024
0.0193
0.0418
0.5962

0.359
0.1861

0.0105
0.5283

0.256

0.0008
0.1465

<.0001
0.0092
<.0001
<.0001

<.0001
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%Zero year 1991 1 -2.0392 0.3271 -2.6803 -1.3981 38.86 <.0001

%Zero year 1992 1 -1.3486 0.2679 -1.8736 -0.8235 25.35 <.0001
%Zero year 1993 1 -0.9962 0.2707 -1.5266 -0.4657 13.55 0.0002
%Zero year 1994 1 -1.15 0.2695 -1.6783 -0.6218 18.21 <.0001
%Zero year 1995 1 -0.7864 0.2766 -1.3286 -0.2442 8.08 0.0045
%Zero year 1996 1 -0.9805 0.2766 -1.5227 -0.4383 12.56 0.0004
%Zero year 1997 1 -0.2952 0.2738 -0.8319 0.2415 1.16  0.281
%Zero year 1998 O 0 0 0 0

%Zero area_fac 1 1 -1.7665 0.3204 -2.3945 -1.1384 30.39 <.0001
%Zero area_fac 2 1 -1.1823 0.1298 -1.4368 -0.9278 8292 <.0001
%Zero area_fac 3 1 02775 0.1335 0.0158 0.5391 4.32 0.0377
%Zero area_fac 4 0 0 0 0 0

%Zero dep_fac 1 1 0.6547 0.1615 0.3382 0.9712 16.44 <.0001
%Zero dep_fac 2 1 -05365 0.1588 -0.8478 -0.2253 11.41 0.0007
%Zero dep_fac 3 0 0 0 0 0

Table 5. A table of the factors, estimated deviance, degrees of freedom and probability of significance is
given for the delta model that included the factors year, area, and depth from the analysis of the
Washington CPUE data.

Chi-

model Source  Deviance DF Square  PR>ChiSq
CPUE Intercept -15542.9

CPUE Year -15414.8 11 128.1<.0001
CPUE season -15366.6 5 48.29<.0001
CPUE Area -14240.5 3  1126.01<.0001
Prop Zero Intercept  26850.04

Prop Zero Year 26535.45 11 314.58<.0001
Prop Zero season 26461.78 5 73.67<.0001
Prop Zero Area 26092.38 3 369.4<.0001
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Table 6. A table is given that includes the factor, specific coefficients, degrees of freedom, Standard error,

Confidence Interval, Chi-square value and probability of significance for the delta model used to estimate
the Washington CPUE time-series.

model Parameter
CPUE Intercept
CPUE Year
CPUE Year
CPUE Year
CPUE Year
CPUE Year
CPUE Year
CPUE Year
CPUE Year
CPUE Year
CPUE Year
CPUE Year
CPUE Year
CPUE Season
CPUE Season
CPUE Season
CPUE Season
CPUE Season
CPUE Season
CPUE Area
CPUE area
CPUE area
CPUE area
CPUE Scale
%Zero  Intercept
%Zero  year
%Zero  year
%Zero  year
%Zero  year
%Zero  year
%Zero  year
%Zero  year
%Zero  year
%Zero  year
%Zero  year
%Zero  year
%Zero  year
%Zero  season
%Zero  season
%Zero  season
%Zero  season
%Zero  season
%Zero  season
DRAFT #3

199C
1991
1992
1993
1994
1995
1996
1997
1998
1998
2000
2001

= A WN -2 O O~NO;

199C
1991
1992
1993
1994
1998
199¢
1997
1998
1999
200C
2001

O o ~N O,

DF Estimate  Error —95% Cl limits — ChiSgq
1 1.2112 0.0907 1.0334 1.389 178.1¢
1 0.362€ 0.0881 0.189¢ 0.5353 16.94
1 0.6651 0.0836 0.5013 0.8289 63.33
1 04673 0.0811 0.3084 0.6263 33.2
1 0.4228 0.0833 0.259¢ 0.5861 25.75
1 0.3714 0.083 0.2087 0.5341 20.02
1 017723 0.0863 0.0081 0.3464 4.22
1  0.2338 0.0871 0.0631 0.4045 7.21
1 0.243¢ 0.0838 0.0794 0.4079 8.46
1 0.2507 0.0839 0.0862 0.4152 8.93
1 0.1728 0.0937 -0.0109 0.3564 3.4
1 0.1568 0.0901 -0.0198 0.3333 3.03
0 0 0 0 0.

1 0.0226 0.0707 -0.11€ 0.1612 0.1
1 0.172 0.0541 0.0658 0.2781 10.08
1 0.2054 0.0531 0.1012 0.3095 14.95
1 0.0657 0.0523 -0.0367 0.1682 1.58
1 0.0102 0.0557 -0.0989 0.1192 0.03
0 0 0 o 0.

1 0.101% 0.0654 -0.0266 0.2296 2.41
1 -0.8289 0.0392 -0.9068 -0.753 447.6z
1 05942 0.0563 0.484 0.7045 111.54
0 0 0 0 0.

0.9809 0.0097 0.9621 1.0002

1 24177 0.0987 2.2244 28111 600.64
1 -0.2366 0.0965 -0.4257 -0.0475 6.01
1 -0.6103 0.0925 -0.7916 -0.429 43.52
1 -0.7804 0.0899 -0.9565 -0.6042 75.37
1 -0.6886 0.0921 -0.8691 -0.5081 55.92
1 -0.3228 0.0909 -0.501 -0.1446 12.61
1 -0.1485 0.0945 -0.3336 0.0366 247
1 -0.1614 0.0951 -0.3478 0.0249 2.88
1 -0.6696 0.0927 -0.8514 -0.4879 52.16
1 -0.7638 0.0927 -0.9455 -0.5821 67.85
1 -0.2955 0.1032 -0.4978 -0.0932 8.19
1 -0.3507 0.0994 -0.5455 -0.1558 12.44
0 0 0 0 0.

1 -0.1323 0.0805 -0.2902 0.0255 2.7
1 -0.0947 0.0619 -0.21€ 0.0265 2.34
1 -0.0678 0.0603 -0.18¢ 0.0503 1.27
1 0.027¢ 0.0583 -0.0878 0.1431 0.22
1 0.219 0.0626 0.0964 0.3417 12.25
0 0 0 0 0.

37

Pr

<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
0.0399
0.0073
0.0036
0.0028
0.0653
0.0818

0.7491
0.0015
0.0001
0.2087
0.8551

0.1203
<.0001
<.0001

<.0001
0.0142
<.0001
<.0001
<.0001
0.0004
0.1159
0.0896
<.0001
<.0001
0.0042
0.0004

0.1004
0.1257
0.2606

0.639
0.0005
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%Zero
%Zero
%Zero
%Zero
%Zero

area
area
area
area
Scale
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O bH W -

_ O - -

0.0192
-0.6837
-0.2818

0
0

38

0.0714
0.0427
0.0624
0
1

-0.1206 0.1593
-0.7674 -0.5999
-0.4041 -0.1595

0 0.

1

0.07
255.94
20.39

0.7864
<.0001
<.0001
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Table 7. Time series of sport fishery CPUE in each state. Values in () were estimated in the
GLM, but not included in the assessment model because of potential bias caused by fishery
changes (see text).

YEAR California Oregon Washington
1979 23.33

1980 27.19

1981 24.46

1982 22.81

1983 29.39

1984 20.82

1985 13.39

1986 18.07

1987 22.24

1988 48.00

1989 51.00

1990 47.00 (6.37)
1991 65.00 11.84
1992 43.00 11.16
1993 37.00 9.91
1994 45.00 12.16 6.92
1995 45.00 8.34 4.89
1996 49.00 5.56 5.24
1997 26.00 8.16
1998 26.00 10.42 8.87
1999 11.80 5.54
2000 (4.53) (5.72)
2001 (3.59)
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Table 8. Fishery age and size composition sample size from the Washington fisheries. Catch is
in mtons from Table 1. N/catch ratio shows the density of sampling for size composition. X in
the size @ age column indicates the year to which the mean size-at-age observation was assigned

for that data source.

SIZE AGE
SIZE N/
YEAR STATE GEAR N N* N N* @AGE Catch Catch
80 WA SPORT 291 111 3 10.0
81 WA SPORT 29 45 3 9.4
82 WA SPORT 29 15 3 1.2
83 WA SPORT 29 7 4 6.6
84 WA SPORT 29 19 8 3.5
85 WA SPORT 29 15 6 4.6
86 WA SPORT 29 9 8 3.5
87 WA SPORT 28 34 9 3.0
88 WA SPORT 28 4 5 5.6
95 WA SPORT 1 9 6 1.9
96 WA SPORT 12 14 5 24
98 WA SPORT 48 60 25 7 7.0
99 WA SPORT 96 60 95 5 17.8
100 WA SPORT 189 189 X 6 31.0
101 WA SPORT 101 101 8 128
80 WA COMM -4 31 0.1
82 WA COMM -14 5 2.6
96 WA COMM 266 24 10.9
97 WA COMM 118 21 5.6
98 WA COMM 34 40 5 6.3
99 WA COMM 34 45 10 3.5
100 WA COMM 34 17 0.1 340.0
100 WA LINE 344 X 8 447
101 WA LINE 583 262 21 27.5

Negative sample sizes = deleted because of small N

(sample size) = deleted because large outlier

Box = blend small N* samples across range of years in box

DRAFT #3
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Table 9. Fishery age and size sample size information from the California fishery.

SIZE AGE
SIZE N/
YEAR STATE GEAR N N* N N* @ AGE Catch Catch
78 CA SPORT 81 47 1.7
79 CA SPORT 119 51 2.3
80 CA SPORT 124 23 17 70 1.8
81 CA SPORT 83 23 33 X 47 1.8
82 CA SPORT 106 22 18 147 0.7
83 CA SPORT 105 49 21
84 CA SPORT 169 72 2.4
85 CA SPORT 300 122 ‘2.5
86 CA SPORT 206 65 3.2
87 CA SPORT 98 74 1.3
88 CA SPORT 317 65 4.9
89 CA SPORT 385 57 6.8
90 CA SPORT 89 44 2.0
91 CA SPORT 112 31 3.6
92 CA SPORT 164 18 9.3
93 CA SPORT 236 14 16.7
94 CA SPORT 250 16 15.2
95 CA SPORT 199 16 12.8
96 CA SPORT 239 12 20.3
97 CA SPORT 250 14 17.5
98 CA SPORT 125 5 23.1
99 CA SPORT 57 88 13 4.4
100 CA SPORT 57 26 8 71
78 CA COMM 15 50 33 0.5
79 CA COMM 15 5 37 0.4
80 CA COMM 15 11 6 12 41 0.4
81 CA COMM 15 3 6 0 140 0.1
82 CA COMM 15 8 6 8 198 0.1
83 CA COMM 15 22 7 5 57 0.3
84 CA COMM 15 18 20 17 44 0.3
85 CA COMM 15 1" 20 39 8 1.8
86 CA COMM 15 14 21 5 X 22 0.7
87 CA COMM 15 22 33 0.5
88 CA COMM 15 14 51 0.3
89 CA COMM 15 8 41 0.4
90 CA COMM 16 10 68 0.2
91 CA CcCOMM 224 126 1.8
92 CA COMM 493 112 4.4
93 CA COMM 709 59 12.0
94 CA COMM 748 72 10.4
95 CA COMM 383 60 6.4
96 CA COMM 534 75 7.1
97 CA COMM 299 67 4.5
98 CA COMM 54 22 25
99 CA COMM 507} 507 12 41.2
100 CA COMM 28 28 2 14.0
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Table 10. Fishery age and size composition sample sizes from the Oregon fisheries.

SIZE AGE
SIZE N/
YEAR STATE GEAR N N* N N* @AGE Catch Catch
78 OR SPORT 120 120 46 26
79 OR SPORT 106 169 49 2.2
80 OR SPORT 29 25 32 0.9
81 OR SPORT 29 13 37 0.8
82 OR SPORT 29 61 56 0.5
83 OR SPORT 29 17 64 0.5
84 OR SPORT 373 244 47 8.0
85 OR SPORT 222 124 23 9.5
86 OR SPORT 177 140 X 29 6.1
87 OR SPORT 163 123 32 5.2
88 OR SPORT 38 10 4.0
89 OR SPORT 112 32 18 6.4
93 OR SPORT 163 25 6.5
94 OR SPORT 151 19 7.8
95 OR SPORT 110 18 6.1
96 OR SPORT 73 8 8.9
97 OR SPORT 99 16 6.1
98 OR SPORT 147 17 8.5
99 OR SPORT 246 17 149
100 OR SPORT 62 8 7.6
101 OR SPORT 137 86 4 343
92 OR COMM -13 166 0.1
95 OR COMM 98 229 0.4
96 OR COMM 161 151 1.1
97 OR COMM 256 192 1.3
98 OR COMM 118 46 2.6
99 OR COMM 166 -24 76 2.2
100 OR COMM 141 4 328
101 OR COMM 248 (38) 6 394
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Tablell. Yelloweye rockfish biomass as estimated from swept-area densities observed in bottom
trawl surveys.

U.s. U.s.

Year  Conception Monterey Eureka Columbia  Vancouver Total  CANADA
1977 0 0 0 210 38 248 -
1980 - 54 0 259 57 370 101

1983 ——- 5 1 548 140 694 73
1986 -——- 210 96 191 120 617 -
1989 0 48 35 228 422 733 376
1992 0 6 5 239 82 332 231

1995 0 18 0 59 8 85 86
1998 0 0 4 33 52 89 157
2001 0 0 0 218 66 284 107
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Table 12. Yelloweye rockfish von Bertalanffy growth function parameters by area and sex. Sizes

are in cm fork length.

von Bertalanffy Growth Parameters 2002 assessment

Males
Area Linf K to0 t 20 t 40 N
California 67.3 0.054 -50 499 614 50
Oregon 67.3 0.054 -55 50.5 616 424
Washington 68.5 0.050 -5.6 496 61.6 355
W-0-C 68.0 0.051 -6.0 50.0 615 779
! Vancouver Is. 69.1 0.052 -3.7 49.2 62.1 684
2 Queen Charlotte Islands 68.3 0.053 -6.2 512 624 749
* Bowie Seamount 79.3 0.043 -6.0 53.8 68.6 240
4 SE Alaska 64.4 0.051 54 469 581 1112
Females
Linf K to t20 t40 N
California 66.3 0.048 -7.8 49.0 59.7 79
Oregon 64.1 0.055 -6.0 486 58.9 531
Washington 67.3 0.043 -9.3 481 59.1 286
W-0-C 64.9 0.051 -6.6 484 59.0 817
' Vancouver Is. 66.4 0.052 -4.3 47.8 599 642
2 Queen Charlotte Islands 65.4 0.051 -6.6 487 59.4 997
* Bowie Seamount 82.4 0035 -7.8 509 66.6 228
* SE Alaska 65.9 0.037 -116 456 56.3 1091
Combined Sexes
Linf K t0 t20 t 40 N
California 65.4 0.052 7.1 49.2 596 160
Oregon 65.4 0.055 -55 49.2 60.0 1060
Washington 67.5 0.047 -7.4 491 60.3 759
W-0-C 65.9 0.053 -59 49.2 60.1 1979
" Vancouver ls. 67.2 0.055 -3.5 486 60.9 1326
2 Queen Charlotte Islands 65.8 0.056 -56 49.9 605 1746
® Bowie Seamount 81.0 0.038 71 523 67.7 468
4 SE Alaska 64.4 0.046 -76 46.2 571 2203
! Includes data collected at Triangle, Top Knot, Brooks Bay and Espernza
% Includes data collected at Tasu, Barber, St. James
3 Includes data collected at Bowie Seamount
® O'Connel et.al., 2000
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Table 14. Results of profile on levels of young and old natural mortality. MAX-MIN is the range
of log-likelihoods over the profile and illustrates the degree to which each component is sensitive
to the level of natural mortality. Based on pre-STAR model configuration.

COMPONENT MAX-MIN  best young best old
TOTAL 19.4 0.035 0.050
SPAWN-RECRUIT indiv 17.5 0.055 0.040
OR recr AGE 12.8 0.050 0.040
WA recr AGE 11.0 0.040 0.065
WA line AGE 6.1 0.040 0.065
OR recr SIZE 3.7 0.035 0.035
OR comm SIZE 3.3 0.040 0.065
CA recr SIZE 2.1 0.035 0.035
CA comm AGE 2.0 0.035 0.035
CA comm SIZE 1.6 0.035 0.035
OR CPUE 1.5 0.040 0.065
CA recr AGE 1.3 0.035 0.040
WA recr SIZE 1.3 0.050 0.035
WA line SIZE@AGE 1.0 0.035 0.055
OR recr SIZE@AGE 1.0 0.055 0.045
WA recr SIZE@AGE 0.8 0.035 0.035
WA comm SIZE 0.8 0.045 0.035
CPFV CPUE 0.7 0.040 0.065
WA CPUE 0.4 0.055 0.035
CA recr SIZE@AGE 0.4 flat flat
WA line SIZE 0.2 0.035 flat
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Table 15. Profiles of log-likelihood on natural mortality for the most affected components. Also
shown is the sensitivity of the spawner-recruitment steepness parameter. (pre-STAR mode])

NM-OLD: 0.035 0.040 0.045 0.050 0.055 0.060 0.065
NM-YOUNG TOTAL
0.035 -1647.5 -1636.8 -1630.6 -1628.1 -1628.3
0.040 -1644.6  -1635.1 -1630.1 -1628.5 -1629.5 -1632.7 -1637.6
0.045 -1642.8 -1634.4 -16304 -1629.6 -1631.3
0.050 -1641.8 -16346 -16314 -1631.4 -1633.9
0.055 -1641.8 -1635.5 -1633.2 -1633.9 -1637.0
SPAWN-RECRUIT indiv
0.035 -3.6 3.2 7.5 9.9 11.1
0.040 2.7 7.9 10.5 11.8 12.0 11.6 104
0.045 7.3 10.8 12.4 12.7 12.2
0.050 10.6 12.8 134 12.9 11.6
0.055 12.7 13.9 13.5 12.1 10.0
WA line AGE
0.035 -31.9 -30.8 -29.7 -28.9 -28.0
0.040 -32.0 -30.9 -29.9 -28.9 -28.1 -27.3 -26.7
0.045 -32.2 -31.1 -30.0 -29.0 -28.1
0.050 -32.4 -31.2 -30.1 -29.1 -28.2
0.055 -32.8 -31.3 -30.1 -29.1 -28.3
WA recr AGE
0.035 -81.1 -78.2 -75.9 -74.0 -72.4
0.040 -81.0 -78.2 -75.7 -73.8 -72.2 -71.1 -70.1
0.045 -80.7 -77.9 -75.6 -73.7 -72.1
0.050 -80.5 -77.7 -75.4 -73.5 -72.0
0.055 -80.3 -77.6 -75.3 -73.4 -71.9
OR recr AGE
0.035 -231.0 -228.8 -228.5 -229.8 -232.2
0.040 -230.3 -228.4 -228.3 -229.9 -232.6 -236.3 -240.5
0.045 -229.6 -228.0 -228.4 -230.2 -233.1
0.050 -228.8 -227.6 -228.4 -230.5 -233.7
0.055 -228.0 -227.7 -228.7 -231.1 -234.3
SPAWNING BIOMASS DEPLETION
0.035 0.27 0.26 0.26 0.26 0.25
0.040 0.28 0.28 0.26 0.26 0.25 0.24 0.23
0.045 0.28 0.27 0.26 0.25 0.25
0.050 0.28 0.27 0.26 0.25 0.24
0.055 0.27 0.27 0.26 0.25 0.24
SPAWNER-RECRUITMENT STEEPNESS
0.035 0.90 0.82 0.71 0.60 0.53
0.040 0.90 0.77 0.59 0.51 0.44 0.39 0.35
0.045 0.78 0.60 0.49 0.42 0.38
0.050 0.62 0.48 0.42 0.36 0.32
0.055 0.48 0.41 0.35 0.31 0.28
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Table 16. Comparison of 2001 model configuration and the 2002, pre-STAR model
configuration. Results are presented for the coastwide versus Oregon-California model; natural
mortality ramp from 0.04 to 0.10 versus constant at 0.045; and asymptotic selectivity versus

domed selectivity.

Region
oldM
Selectivity
TOTAL Likelihood (weighted):
Likelihood components (values
CA recr AGE
CA recr SIZE
CA recr SIZE@AGE
CA comm AGE
CA comm SIiZE
CA comm SIZE@AGE
OR recr AGE
OR recr SIZE
OR recr SIZE@AGE
OR comm SIZE
WA recr AGE
WA recr SIZE
WA recr SIZE@AGE
WA comm SIZE
WA line AGE
WA line SIZE
WA line SIZE@AGE
CPFV CPUE
OR CPUE
WA CPUE
parm penality
SPAWN-RECRUIT indiv

ENDING BIOMASS
SPBzero

SPB2001
Depletion

S/R Steepness

DRAFT #3

Comparison of old and new model configurations.

coast coast coast coast | OR-CA OR-CA OR-CA OR-CA
ramp ramp flat flat ramp ramp flat flat
asymp dome asymp dome asymp dome asymp dome
-1751 -1702 -1686 -1630! -1341 -1324 -1278 -1253
relative {o coast, flat, dome)
-3 -5 1 0 -3 -3 2 2
-10 1 -17 0 -3 4 -8 3
0 0 0 0 1 1 1 1
-4 -6 1 0 -4 -5 0 0
-4 1 -5 o] 3 6 3 6
-2 0 -2 0 1 2 2 3
-54 -54 -3 0 -49 -44 5 8
-2 -4 1 0 8 12 11 15
-2 -1 -1 0 7 6 4 7
-1 1 -1 0 -2 2 -2 2
-6 6 1 0
-26 -3 -22 0
-2 -2 -5 0
-9 -2 -7 0
8 6 3 0
-4 0 -5 0
3 0 4 0
1 1 1 0 2 2 2 2
1 2 1 0 1 1 1 1
0 -1 0 0
1 0 0 0 1 1 0 0
-12 -19 -2 0 -14 -19 -5 -6
2498 2457 2148 2535 1501 1449 1340 1308
4660 5305 3358 3935 3546 3786 2765 3135
997 999 848 1020 588 570 520 512
0.21 0.19 0.25 0.26 0.17 0.15 0.19 0.16
0.25 0.21 0.50 0.49 0.33 0.32 0.58 0.54
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Table 17. Effect on model fit of spawner-recruitment curve and emphasis on recruitment
deviations. Based on pre-STAR model configuration.

TOTAL w/o SR

CA recr AGE

CA recr SIZE

CA recr SIZE@AGE
CA comm AGE

CA comm SIZE

CA comm SIZE@AGE
OR recr AGE

OR recr SIZE

OR recr SIZE@AGE
OR comm SIZE

WA recr CATCH
WA recr AGE

WA recr SIZE

WA recr SIZE@AGE
WA comm SIZE
WA line AGE

WA line SIZE

WA line SIZE@QAGE
CPFV CPUE

OR CPUE

WA CPUE
parm penalty
SPAWN-RECRUIT
ENDING BIOMASS

SPBzero

SPB200O1

DEPLETE

STEEP

DRAFT #3

EQUIL RECRUITMENTS

SPAWNER-RECRUITMENT DEVIATION EMPHASIS

NO COMP WITH COMH

EMPH EMPH. 10 1 0.5 0.1 0.01 0.001
-324.6 -246.2 -62.7 -4.7 0.0 4.7 6.6 7.1
-9.1 -6.1 -2.0 -0.2 0.0 0.1 0.0 -0.1
-51.8 -36.5 -4.8 0.0 0.0 0.1 0.2 0.3
-0.6 -1.9 -2.3 -0.3 0.0 0.3 0.5 0.6
3.8 2.8 2.9 0.5 0.0 -0.6 -0.9 -0.9
-29.8 -13.0 -1.8 -0.1 0.0 0.1 0.2 0.2
-0.1 -4.7 -4.0 -0.4 0.0 0.3 0.4 0.3
-93.0 -87.7 -34.2 -4.3 0.0 4.8 7.2 7.8
-71.9 -58.4 -12.3 -0.7 0.0 0.7 1.0 1.2
-2.2 -11.0 -2.2 -0.1 0.0 0.0 -0.5 -0.6
-33.4 -28.0 -6.9 -0.3 0.0 0.1 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-15.0 -6.7 -1.3 -0.1 0.0 0.0 -0.1 -0.1
-6.0 4.1 1.4 0.2 0.0 -0.2 -0.3 -0.2
0.8 -1.0 0.1 0.1 0.0 -0.1 -0.1 -0.1
-5.5 -1.2 0.8 0.1 0.0 -0.1 -0.1 -0.1
-8.4 -1.5 0.9 0.4 0.0 -0.4 -0.7 -0.7
-5.2 -0.4 -0.1 0.0 0.0 0.0 0.0 0.0
0.0 2.5 1.8 0.2 0.0 -0.1 -0.1 0.0
1.2 1.2 0.3 0.1 0.0 -0.1 -0.1 -0.2
2.4 2.2 0.8 0.1 0.0 -0.2 -0.1 -0.3
-0.7 -0.8 -0.1 0.0 0.0 0.1 0.0 0.1
0.0 -0.2 0.2 0.1 0.0 -0.1 -0.1 -0.1
N/A N/A 23.0 6.6 0.0 -19.4 -86.5 -134.9
2398 2475 2616 2507 2506 2532 2487 2533
3825 4035 4002 3864 3852 3859 3855 3871
879 933 1008 1003 1008 1025 1009 1028
0.23 0.23 0.25 0.26 0.26 0.27 0.26 Q.27
0.90 0.59 0.80 0.55 0.49 0.40 0.36 0.38
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Table 21. Profile on virgin recruitment and on spawner-recruitment steepness.

Steepness SPBzero SPB2001

0.433
0.435
0.438
0.439
0.439
0.445
0.441
0.440
0.441
0.438
0.440
0.447
0.454
0.454
0.462

0.200
0.250
0.300
0.350
0.400
0.450
0.500
0.550
0.600
0.650
0.700
0.750
0.800
0.850
0.900
0.950

0.300
0.300
0.750

Average
Recr
Vir-Recr 92-99
Profile on Virgin Recruitment
148 69
152 71
155 73
158 75
161 77
165 80
168 81
171 83
174 85
178 87
181 90
184 93
187 97
191 99
194 103
Profile on Steepness
170 67
170 71
170 74
169 77
169 80
169 82
169 83
169 86
169 89
169 91
170 93
170 94
171 96
171 98
171 100
172 102
Profile on Both
158 68
184 85
158 86
184 108
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0.750

3395
3469
3545
3621
3701
3779
3858
3936
4017
4096
4194
4281
4371
4454
4541

3912
3915
3905
3894
3882
3880
3879
3883
3896
3896
3900
3902
3929
3933
3947
3960

3622
4287
3626
4282

728
754
780
809
841
879
911
946
987
1022
1077
1131
1188
1236
1292

865
885
895
903
911
921
928
947
967
975
990
997
1023
1032
1052
1066

772
1089
874
1216

depletion

0.214
0.217
0.220
0.223
0.227
0.233
0.236
0.240
0.246
0.250
0.257
0.264
0.272
0.278
0.285

0.221
0.226
0.229
0.232
0.235
0.237
0.239
0.244
0.248
0.250
0.254
0.256
0.260
0.262
0.267
0.269

0.213
0.254
0.241
0.284

54

Total
Like

-4.0
-2.7
-1.7
-1.0
-0.5
-0.1

0.0

0.0
-0.1
-0.4
-0.7
-1.0
-1.4
-1.9
-2.4

-4.4
-2.1
-0.9
-03

0.0

0.0
-0.1
-0.2
-0.3
-0.6
-0.8
-1.0
-1.2
-1.4
-1.6
-1.8

-1.9
-1.9
-2.2
1.7

SIR Like
*0.5

-1.7
-1.3
-0.8
-0.6
-0.3
-0.1
0.0
0.0
0.1
0.1
02
03
0.4
0.3
04

-1.8
-0.9
-0.6

0.6

non-S/R
Like

-2.3
-1.5
-0.9
-0.4
-0.2

0.0

0.0

0.0
-0.2
-0.5
-0.9
-1.3
-1.8
-2.2
-2.8

-0.1
-1.0
-1.6
-2.4

Prob-
ability

0.003
0.010
0.026
0.052
0.086
0.128
0.141
0.141
0.128
0.095
0.070
0.052
0.035
0.021
0.013

0.002
0.015
0.051
0.092
0.125
0.125
0.113
0.102
0.092
0.068
0.058
0.048
0.038
0.031
0.025
0.021

Cumul.
Pr.

0.003
0.012
0.038
0.090
0.176
0.304
0.445
0.586
0.714
0.809
0.879
0.931
0.966
0.987
1.000

0.002
0.017
0.067
0.160
0.284
0.409
0.522
0.624
0.716
0.784
0.840
0.886
0.924
0.954
0.979
1.000
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Table 22. Results from area-specific model runs.

CA recr AGE

CA recr SIZE

CA recr SIZE@AGE
CA comm AGE

CA comm SIZE

CA comm SIZE@AGE
ORrecr AGE
ORrecr SIZE

OR recr SIZE@AGE
OR comm SIZE

WA recr AGE

WA recr SIZE

WA recr SIZE@AGE
WA comm SIZE

WA line AGE

WA line SIZE

WA line SIZE@AGE
OR CPUE

WA CPUE
CA-CPUE new
parm penalty
SPAWN-RECRUIT indiv
ENDING BIOMASS

SPBzero

SPB2001

deplete

steepness

DRAFT #3

CA
-16.6
-222.0
-27.5
-22.2
-131.0
-39.5

12.0
-5.0
14.8
988
1664
386
0.232
0.632

CA-OR
-16.6
-2431
-27.3
-23.3
-123.2
-39.1
-143.4
-172.1
-18.7
-76.9

10.9

13.2
-5.9
7.7
1819
3314
698
0.211
0.571

55

OR

-140.5
-157.1
-18.2
-78.0

9.9

-5.6
2.8
921
1776
3563
0.199
0.467

WA

-36.1
-46.5
-14.6
-35.5
-11.8
-15.2
-18.9

7.0

-4.0
135
542
673
236
0.351
0.262

ALL
-16.6
-242.8
-27.0
-23.8
-125.3
-39.5
-144.4
-174.5
-19.8
-76.5
-45.2
-42.0
-18.5
-35.0
-21.8
-15.5
-22.2
10.8
7.2
13.0
-5.4
7.8
2248
3859
898
0.233
0.429
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Table 23. Baseline model results: time series of population biomass and recruitment. Virgin
conditions are coded as 1940 and initial equilibrium (with catch of 10 mt) is coded as 1945.

YEAR BEGBIO MIDBIO

1940
1945
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
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

DRAFT #3

8657
8307
8312
8277
8237
8191
8140
8086
8032
7981
7929
7868
7803
7733
7660
7583
7506
7430
7364
7304
7221
7133
7092
6985
6867
6769
6665
6508
6315
5872
5498
5191
5024
4824
4727
4581
4406
4125
4010
3769
3482
3234
3089
2837
2645
2407
2375
2292
2325
2346

8613
8263
8249
8215
8175
8128
8076
8022
7966
7914
7863
7801
7735
7664
7590
7512
7433
7359
7288
7224
7135
7043
7002
6890
6765
6668
6545
6372
6051
5642
5297
5065
4881
4728
4609
4452
4222
4032
3857
3596
3331
3135
2936
2719
2505
2372
2312
2288
2315
2352

SP.BIO RECRUIT BEGBIO MIDBIO

3875
3701
3701
3683
3665
3647
3629
3611
3594
3577
3559
3541
3522
3500
3477
3451
3424
3395
3365
3328
3282
3228
3166
3097
3021
2941
2861
2766
2661
2447
2268
2117
2036
1941
1887
1813
1727
1592
1536
1430
1309
1208
1156
1060

994

909

911

888

914

934

169
169
196
187
151
116
101
103
116
150
154
110
93
91
87
88
101
124
170
255
174
205
510
125
122
305
261
165
146
173
193
253
213
214
275
233
199
212
154
114
82
78
88
96
68
59
60
92
87
87

56

8588
8237
8237
8198
8167
8135
8095
8044
7987
7926
7866
7813
7760
7695
7623
7547
7467
7384
7305
7219
7131
7056
6952
6845
6816
6685
6547
6418
6251
5807
5423
5100
4927
4736
4628
4475
4316
4041
3934
3713
3441
3201
3055
2799
2611
2380
2350
2262
2288
2310

8537
8187
8168
8129
8099
80