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 Exhibit I.1 
 NMFS Report 
 March 2003 
 
 

 COASTAL PELAGIC SPECIES UPDATE 
 
 
Amendment 10 
 
The final rule implementing Amendment 10 to the FMP was published in the Federal Register on January 
27, 2003.  The rules establishing the fleet capacity limit and the rules governing the transfer of limited 
entry permits were effective on date of publication, and new permits bearing each vessel’s calculated 
gross tonnage were mailed to the fleet by January 31, 2003.  Section 660.512(h), which governs the 
procedure for considering issuing new permits, was made effective on February 26, 2003.   
 
The form used to apply for the transfer of a vessel, the regulations implementing Amendment 10, a 
compliance guide explaining the regulations, and a list of limited entry vessels in the coastal pelagic 
species fishery with each vessel’s calculated gross tonnage is available on the Southwest Region’s web 
site at http://swr.nmfs.noaa.gov.  This material was also mailed to each holder of a limited entry permit. 
 
2003 Sardine Fishery 
 
On December 31, 2002, the announcement of the Pacific sardine harvest guideline for the January 1, 
2003, to December 31, 2003, fishing season was published in the Federal Register.  The harvest 
guideline of 110,908 metric tons (mt) is divided one-third north of Pt. Piedras Blancas (36,969 mt) and 
two-thirds south of Pt. Piedras Blancas (73,939 mt).  During January, 4,161 mt were landed in the 
northern area and 4,546 mt were landed in the southern area. 
 
2002 Sardine Fishery 
 
A total of 100,963 mt of Pacific sardine was landed during the 2002 fishing season, which left 17,479 mt of 
the 2002 harvest guideline unharvested.  A total of 78,583 mt was landed during the 2001 fishing season.  
 
2002 - 2003 Pacific Mackerel Fishery 
 
For the July 1, 2002 to June 30, 2003 Pacific mackerel fishing season, only 3,457 mt have been landed.  
The harvest guideline of 12,535 mt was divided with at least 9,500 mt allocated to a directed fishery and 
3,035 mt reserved for incidental landings should the 9,500 mt be landed.   
 
Landings summaries from these fisheries follow. 
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 2002 Pacific Sardine Harvest Status 
 
The Pacific sardine resource off California, Oregon, and Washington is managed under the authority of the 
Coastal Pelagic Species Fishery Management Plan on a January  through December fishing season.  
The harvest guideline for January 1, 2002, through December 31, 2002, is 118,442 metric tons (mt) (66 

FR 66811, December 27, 2001).  The northern allocation is 39,481 mt (north of Pt. Piedras Blancas 35  
40' 00" N. latitude), and the southern allocation is 78,961 mt.   
 

 
 Month 

 
Pacific Sardine Harvest in Metric Tons 

 
2002 Fishing Season 

 
North 

 
South 

 
January 

 
226 

 
4,772 

 
February 

 
1,120 

 
7,669 

 
March 

 
162 

 
6,355 

 
April 

 
65 

 
5,144 

 
May 

 
1 

 
2,052 

 
June 

 
2,912 

 
629 

 
July 

 
11,603 

 
3,020 

 
August 

 
20,205 

 
4,432 

 
September 

 
6,055 

 
4,066 

 
October 

 
7,069 

 
3,809 

 
November 

 
2,248 

 
3,340 

 
December 

 
337 

 
3,672 

 
Totals 

 
52,003 

 
48,960 

 
 
As of February 14, 2003, the harvest for the 2002 fishing season was 100,963 mt, which left a total of 
17,479 mt of the 118,442 mt harvest guideline unharvested.  
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 2002 SARDINE HARVEST BY STATE 
 

 
Month 

 
California 

 
Oregon 

 
Washington 

 
January 

 
4,999 

 
0 

 
0 

 
February 

 
8,789 

 
0 

 
0 

 
March 

 
6,516 

 
0 

 
0 

 
April 

 
5,209 

 
0 

 
0 

 
May 

 
2,053 

 
0 

 
0 

 
June 

 
630 

 
2,494 

 
418 

 
July 

 
3,349 

 
7,152 

 
4,123 

 
August 

 
7,454 

 
9,405 

 
7,778 

 
September 

 
5,008 

 
3,260 

 
1,854 

 
October 

 
9,435 

 
402 

 
1,040 

 
November 

 
5,589 

 
0 

 
0 

 
December 

 
4,009 

 
0 

 
0 

 
Total 

 
63,040 

 
22,713 

 
15,213 

 
Figures as of 02/14/2003 
 
Notes 
 
· The allocation of 39,481 mt north of point Piedras Blancas was expected to be reached on 

September 14; therefore, the fishery was closed (67 FR 62001).  Estimated landings were 41,147 
mt. 

· Reallocation of unharvested sardine was implemented by emergency rule on September 20 (67 
FR 60601).  

 
 HARVEST BY STATE NORTH OF PT. PIEDRAS BLANCAS 
  

 
State 

 
Metric tons 

 
California 

 
14,078 

 
Oregon 

 
22,713 

 
Washington 

 
15,213 

 
    Total 

 
52,004 
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 Pacific Mackerel Harvest Status 
 
 
The Pacific mackerel resource off California, Oregon, and Washington is managed under the authority of 
the Coastal Pelagic Species Fishery Management Plan on a July 1 through June 30 fishing season.  The 
harvest guideline for July 1, 2002, through June 30, 2003, is 12,535 metric tons (mt).  Below is the 
monthly harvest beginning on July 1, 2002.  
 

 
Month 

 
Pacific 
Mackerel 
Harvest (mt) 

 
July 

 
208 

 
August 

 
568 

 
September 

 
1,048 

 
October 

 
973 

 
November 

 
372 

 
December 

 
166 

 
January 

 
119 

 
February 

 
3 

 
March 

 
 

 
April 

 
 

 
May 

 
 

 
June 

 
 

 
Total 

 
3,457 

 
 
The harvest guideline is low (12,535 mt); therefore, there will be a directed fishery of at least 9,500 mt, 
with 3,035 mt of the harvest guideline utilized for incidental landings following the closure of the directed 
fishery.  When the 9,500 mt is caught, no more than 40 percent by weight of a landing of Pacific sardine, 
northern anchovy, jack mackerel, or market squid can consist of Pacific mackerel.   
 
The above landings are figures as of February 6, 2003 and includes Pacific mackerel caught off Oregon 
and Washington.  
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 Exhibit I.1 
 Situation Summary 
 March 2003 
 
 
 NATIONAL MARINE FISHERIES SERVICE REPORT ON 
 COASTAL PELAGIC SPECIES MANAGEMENT 
 
Situation:  National Marine Fisheries Service (NMFS) will briefly report on recent developments in the 
coastal pelagic species fishery and other issues of relevance to the Council. 
 

Council Task: 

 

1. Council Discussion 
 
Reference Materials: 
 
1. Exhibit I.1, NMFS Report 
2. Exhibit I.1, Attachment 1– Federal Register notice for Amendment 10 final rule. 
 
Agenda Order: 
 
a. Informational Update Svein Fougner 
b. Reports and Comments of Advisory Bodies 
c. Public Comment 
d. Council Discussion 
 
 
PFMC 
02/18/03 
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 Exhibit I.2 
 Situation Summary 
 March 2003 
 
 
 DRAFT REGULATORY AMENDMENT AND ANALYSIS FOR CHANGES TO SARDINE ALLOCATION 
 
Situation:  The Council will review Exhibit I.2.b, CPSMT Report – Discussion and Analysis of 
Management Alternatives for an Interim Revision to the Pacific Sardine Allocation Framework within the 
Coastal Pelagic Species Fishery Management Plan.  This draft Environmental Assessment (EA) was 
prepared per Council guidance at the November 2002 meeting.  Based on its review of the EA, advisory 
reports, and public comment, the Council is scheduled to consider preliminary action on the allocation 
alternatives and provide guidance to the advisory bodies. 
 
At the November 2002 meeting, the Council adopted a set of proposed management alternatives and 
directed the Coastal Pelagic Species (CPS) Management Team (CPSMT) to analyze these alternatives 
for the purpose of developing a regulatory amendment to the CPS fishery management plan (FMP).  The 
basis of this action was information prepared by the CPSMT and advice from National Marine Fisheries 
Service (NMFS) on the form and schedule the management action could take.  The proposed schedule 
calls for preliminary action at the March 2003 Council meeting, final action at the April 2003 Council 
meeting, and NMFS implementation of a regulatory amendment in August 2003. 
 
In considering preliminary action, the Council may want to indicate a preferred management alternative 
and provide specific direction for completion of the regulatory amendment package.  In taking this action, 
the Council may also want to consider the brief period of time between the March and April Council 
meetings and the constraint on workload this may create. 
 

Council Action: 

 

1. Consider preliminary action to guide regulatory amendment process and guidance to advisory 

bodies. 
 
Reference Materials: 
 
1. Exhibit I.2.b, CPSMT Report – Discussion and Analysis of Management Alternatives for an Interim 

Revision to the Pacific Sardine Allocation Framework within the Coastal Pelagic Species Fishery 
Management Plan. 

2. Exhibit I.2.c, Public Comment. 
 
Agenda Order: 
 
a. Agendum Overview Dan Waldeck 
b. Reports and Comments of Advisory Bodies 
c. Public Comment 

d. Council Action: Consider Preliminary Action to Guide Regulatory Amendment Process 
and Guidance to Advisory Bodies 

 
 
PFMC 
02/24/03 
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 Exhibit I.2.b 
 CPSMT Report 
 March 2003 
 
 

Discussion and Analysis of Management Alternatives for an Interim Revision to the Pacific Sardine 

Allocation Framework within the Coastal Pelagic Species Fishery Management Plan 
 
I. Introduction 
 
Purpose:  Implement an interim

1
 allocation framework that seeks optimal use of the annual Pacific 

sardine harvest guideline with minimal impacts on any sector of the West Coast sardine fishing industry 
and fishing communities. 
 
Need: This action addresses recent problems which have occurred as a result of the current allocation 
framework. 
 

Description of Purpose and Need 
 
Critical to any Environmental Assessment (EA) is the degree to which the alternative management actions 
have biological and/or socioeconomic impacts on the affected environment.  The affected environment 
germane to this EA is the West Coast population of Pacific sardine, the ecosystem in which they reside, 
the various regional harvesting and processing sectors, and the communities dependent on the sardine 
resource.  The critical consideration for this proposed action is the distinction between biological and 
economic effects of the various management alternatives. 
 
The Coastal Pelagic Species Management Team (CPSMT) generally agreed that (measurable) 
implications of alternative allocation schemes used to partition the Pacific sardine harvest guideline largely 
involve socioeconomic considerations, given the current recommended yield is generated from analysis 
based on the dynamics of a single, coast-wide population.  Moreover, the CPSMT is confident the sardine 
harvest guideline control rule provides an appropriate means to manage the sardine fishery (see the CPS 
Fishery Management Plan [FMP]).  However, in the future, the CPSMT suggests that biological-based 
implications of different allocation schemes be further evaluated, at least in qualitative terms, to provide 
management some guidance regarding how the operations of the sectoral fisheries might impact the 
dynamics of the sardine population at large.  For example, research on coastwide abundance of sardine 
and a CPS Stock Assessment Review (STAR) process will occur in 2003.  These initiatives should 
provide useful information that could be incorporated into considerations of longer-term allocation 
measures. 
 
In summary, there is a compelling need to prevent socioeconomic problems in 2003 and there is not a 
resource sustainability concern.  Therefore, development of an interim management measure for 
allocation of the coastwide harvest guideline is being pursued and analysis of alternatives will focus on 
economic information.  It is the intent of the Council to follow this action with a more comprehensive 
development of a longer-term allocation mechanism that would entail a more detailed analysis of 
alternative allocation frameworks in terms of socioeconomic and biological impacts.  It is important to 
note that the CPSMT recognized that a more detailed analysis that meets long-term goals may require 
substantial work and subsequent, time demands on researchers.  In this regard, the CPSMT strongly 
advised that the revisions to the current allocation scheme discussed here be considered strictly 
temporary measures that address emergency-related issues associated with early closures to fisheries 
based on quota stipulations.  The CPSMT further concurred the interim measures (i.e., re-allocation 
regulations) be considered for the current fishing year (2003) and potentially 2004.  The CPSMT advised 
that a longer-term allocation scheme should be in place prior to the 2005 fishing year. 
 

                                            
1/ Interim measures are being considered for the current fishing year (2003) and potentially 2004.  The 

intent is to develop a longer-term allocation scheme after this action is completed. 
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Background 
 
The current allocation formula partitions the annual harvest guideline 66% to the southern subarea and 
33% to the northern subarea.  Nine months after the January 1 start of the fishery (i.e., October 1) the 
remaining harvest guideline is pooled and re-allocated 50-50 to each subarea.  The current subarea line 

is 35  40' N latitude (approximately Pt. Piedras Blancas).  This formula was incorporated into federal 
management from existing California state law.  At the time of the FMP’s implementation, this was 
considered a status quo action with no environmental impacts.  No alternative allocation formulae were 
considered.  The FMP does not preclude additional allocations based on other geographic areas or other 
factors developed under the authority of the FMP and provides for allocation matters to be addressed 
under the socioeconomic point-of-concern framework.  The southern subarea primarily includes the fleet 
based in San Pedro and Los Angeles, California.  The northern subarea includes fisheries off Monterey, 
California; Oregon; and Washington. 
 
With expansion of the Pacific sardine fishery into the Pacific Northwest, the northern area allocation is now 
shared by Monterey-, Oregon-, and Washington-based fisheries.  Concern has been expressed the 
current allocation formula does not provide optimal harvest opportunity to these respective fisheries.  For 
example, under the current allocation framework (and given status quo harvest levels) there is a high 
likelihood the northern area fisheries will attain their portion of the annual harvest guideline prior to the 
scheduled October 1 reallocation, which (as described below) effectively causes premature closure of the 
Pacific Northwest fishery.  Specific socioeconomic concerns include: 
 
· Pacific Northwest fisheries generally finish operations in October, because weather and ocean 

conditions make fishing difficult or impossible for purse-seine gear and less productive because 
sardine schools are harder to locate.  In 2002, the northern area allocation was reached and the 
fishery closed on September 14, 2002 (67FR58733).  Due to concern over community impacts 
resulting from this closure, NMFS promulgated an emergency rule, to re-allocate the unused amount 
of the coastwide harvest guideline on September 26, 2002 (67FR60601).  That is, emergency action 
was taken to reallocate before October 1, 2002.  The express purpose of this emergency rule was to 
avoid unnecessary economic hardship.  Sufficient amounts of the sardine harvest guideline remained 
to satisfy all users. 

 
· Monterey area fisheries target squid (when available) during the first half of the year and begin to 

target sardine around August, with their season running through January or February of the following 
year.  Concern has been expressed that harvest opportunity for the Monterey fishery could be 
preempted by the Pacific Northwest fishery.  The existing allocation system (as incorporated from the 
former California state management system) was designed to prevent the Southern California fishery 
from preempting the fishery in Monterey.  However, the development of significant fisheries off 
Oregon and Washington has changed the harvesting dynamics. 

 
· The harvest control rule for Pacific sardine is environmentally-based and tuned to the importance of 

sardine within the ecosystem.  It is based on the best available science and the annual harvest 
guideline is set at a sustainable level.  A principle goal of the CPS FMP is to ensure full utilization of 
the annual coastwide harvest guideline.  However, in recent years as much as 59,000 mt of the 
harvest guideline was left unharvested at the end of the season.  Concern has been expressed that 
this foregone harvest opportunity could be exacerbated by the current allocation formula, and could 
result in an unnecessary impact to the coastwide fishery and loss in net national benefit. 

 
Each of the three sectors operate over a unique schedule.  Generally, Southern California starts 
harvesting sardine January 1 and increases steadily throughout the year; Northern California starts in 
August (tied to market squid availability) and increases through January or February of the following year; 
and Oregon and Washington have a much more abbreviated season, which starts in June and ends in 
October.  Because these sectors operate on very different schedules, annual allocations help to ensure 
that each sector receives a reasonable fishing opportunity.  Landings in all sectors are driven by domestic 
and international market forces.  The Northern California fishery is also influenced by availability of 
market squid and adverse weather.  The Pacific Northwest fishery is affected by sardine availability and 
adverse weather. 
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Future Considerations 
 
In the future, when information becomes available, some biological questions relating to allocation and 
differential impacts on the coastwide resource from the three fishing sectors that could be evaluated 
generally include: 
 

· Impacts to the coastwide population from a fishery that targets older, mature fish. 
· Impacts to the coastwide population from a fishery that targets younger, immature fish. 
· Recent indications of changes in maturity rates (i.e., delayed maturity) in the southern fishery 

resulting from density-dependent factors. 
· Potential refinements to the Pacific sardine assessment and/or harvest control rule in response to 

new biological information. 
 
As data become available, this information, along with more robust economic information on producer 
profit and surplus, will be considered in crafting longer-term management alternatives for annual allocation 
of the Pacific sardine harvest guideline.  As noted, it is expected that, once an interim measure is in 
place, the Council will embark on an amendment to the CPS FMP. 
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II. Management Alternatives Considered 
 
In developing alternative management measures for an interim change to the Pacific sardine allocation 
formula the CPSMT started from an initial suite of alternatives proposed by the Council in November 2002. 
 The Council gave discretion to the CPSMT to develop the most appropriate set of alternatives, including 
development of new alternatives.  As described below, the CPSMT settled on a set of alternatives that 
could most practicably provide for consideration of an interim change that could be implemented in 2003. 
 
The alternatives initially reviewed by the CPSMT are: 
 

1. Status quo. 
2. No allocation – institute a coastwide harvest guideline. 

3. Move northern boundary of southern subarea from 35 40’ N latitude to 39  N latitude, change 
reallocation date from October 1 to September 1 (or August 1), and provide for December 1 
reallocation to a coastwide harvest guideline. 

Sub-alternatives for initial allocation a. 33% to the north, 66% to the south. 
b. 50% to the north, 50% to the south. 

4. Change reallocation date from October 1 to September 1 or (August 1), and provide for 
December 1 reallocation to a coastwide harvest guideline. 

Sub-alternatives for initial allocation a. 33% to the north, 66% to the south. 
b. 50% to the north, 50% to the south. 

 
In analyzing these initial alternatives, some alternatives were eliminated and other alternatives were 
developed.  The full range of alternatives considered by the CPSMT is described in Section 4 along with 
the rationale for eliminating particular alternatives.  A key consideration was – what are the most 
practicable alternatives for implementation in 2003 to prevent adverse fishery impacts?  These 
alternatives and analyses were developed during public meetings of the CPSMT, Coastal Pelagic Species 
Advisory Subpanel (CPSAS), and Council.  Opportunity for public comment was provided and public input 
was considered. 
 
The CPSMT alternatives put forward for Council consideration are: 
 

Alternative 1 Status quo. 

Alternative 2 Move subarea line to 39  N latitude, change reallocation date to September 1 (50% to 
the south and 50% to the north), add December coastwide reallocation. 

Alternative 3 Move subarea line to 39  N latitude, change reallocation date to September 1 (80% to 
the south and 20% to the north), add December coastwide reallocation. 

Alternative 4 Do not change subarea line, change reallocation date to September 1 (50% to the 
south and 50% to the north), add December coastwide reallocation. 

 
Summary of Impacts 
 

Alternative 1 (status quo) – With a 10% increase in harvest from 2002, the northern subarea would 
close in late-August.  Reallocation (50-50) would occur on October 1, the Monterey fishery would 
likely reopen, but Oregon and Washington would be shut down the remainder of the year.  
Approximately 9,847 mt of the coastwide harvest guideline would not be caught by the end of the 
season.  Southern California would gain about 2,501 mt, Northern California would forego 2,240 mt 
and Oregon/Washington would forego 10,108 mt. 

 

Alternative 2 (start year with 66-33 allocation, subarea line to 39  N latitude, September [50-50] 
reallocation, and December [coastwide] reallocation) – With a 10% increase in harvest from 2002, the 
coastwide fishery closes early in November.   This does not impact the Oregon/Washington fishery, 
which, generally, closes in October due to weather.  The fishery would reopen coastwide on 
December 1, but approximately 3,321 mt of the coastwide harvest guideline would remain at the end 
of the year.  Southern California would forego 1,117 mt and Northern California would forego 2,204 
mt. 
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Alternative 3 (start year with 66-33 allocation, subarea line to 39  N latitude, September [80-20] 
reallocation, and December [coastwide] reallocation) – With a 10% harvest increase, the 
Oregon/Washington fishery closes in late-September.  Both California fisheries close in late 
December.  All of the coastwide harvest guideline would be harvested.  Southern California would 
gain about 2,276 mt, Northern California would gain 209 mt and Oregon/Washington would forego 
2,485 mt. 

 

Alternative 4 (start year with 66-33 allocation, subarea line not changed, September [50-50] 
reallocation, and December [coastwide] reallocation) – With a 10% increase in harvest, the northern 
subarea would close in late-August.  Reallocation (50-50) would occur on September 1, the Monterey 
fishery would likely reopen, close again in mid-November, and reopen in December; Oregon and 
Washington would be shut down the remainder of the year.  Approximately 1,482 mt of the coastwide 
harvest guideline would not be caught by the end of the season.  Southern California would gain 
about 2,501 mt, Northern California would forego 1,966 mt and Oregon/Washington would forego 
2,017 mt. 

 
The following table displays relative impacts of the four alternatives; impacts include early closure of a 
sector, foregone harvest by sector, and un-attained coastwide harvest guideline. 
 
Table 2-1. Options for restructuring the 2003 sardine allocation framework (based upon 2002 landings 

inflated by an assumed expansion of 10% for each sector). 
 
 
 

 
S. CA 

 
N. CA 

 
OR/WA 

 
Coastwide OY  

  
Early 
Close 

 
Gained or 

(Foregone) 
harvest (mt) 

 
Early 
Close 

 
Gained or 
(Foregone) 
harvest (mt) 

 
Early 
Close 

 
Gained or 
(Foregone) 

harvest 

 
Achieved

? 

 
Amount 
left (mt) 

 
1. Status Quo 

 
N 

 
2,501 

 
Y 

 
(2,240) 

 
Y 

 
(10,108) 

 
N 

 
9,847  

2. (Pt Arena, 
Sept. 50-50, 
Dec. coastwide) 

 
Y 

 
(1,117) 

 
Y 

 
(2,204) 

 
N 

 
0 

 
N 

 
3,321 

 
3. (Pt. Arena, 

Sept. 80-20, 
Dec. coastwide) 

 
Y 

 
2,276 

 
Y 

 
209 

 
Y 

 
(2,485) 

 
Y 

 
0 

 
4. (Sept. 50-50, 

Dec. coastwide) 

 
Y 

 
2,501 

 
Y 

 
(1,966) 

 
Y 

 
(2,017) 

 
N 

 
1,482 
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III. Affected Environment 
 
As noted above, this interim action is not anticipated to have positive or negative biological impacts or 
create resource conservation concerns.  Impacts are anticipated to be isolated to trade-offs among 
harvest opportunity provided to each of the three fishery sectors and attainment of the annual harvest 
guideline. 
 
Comprehensive information on the affected environment may be found in Appendix A and Appendix D to 
the CPS FMP

2
.  The California Current is the eastern boundary of the North Pacific great subtropical 

anticyclonic gyre.  At the northern extreme, subarctic water is entrained to flow equatorward.  The great 
shifts in ocean climate at the decadal to century scale control the eastern boundary along the coasts of 
Washington, Oregon, California and Baja California.  The California Current and the subarctic entrained 
waters are known as the "Transition" zone.  The mixing of these waters with the seasonal coastal wind 
driven upwelling yield highly structured waters with patches of high nutrient and high productivity.  High 
nutrient levels result from a winter buildup of regenerated nutrients and new nutrients from a shoaling 
thermocline, an influx of high-nutrient, subarctic water and small coastal intrusions of newly upwelled 
water.  Pelagic fish species dominate the exploitable biomass of the system, with major concentrations of 
anchovy and squid close to the coastline ranging offshore to the habitats of sardine and jack mackerel.  
The California Current ecosystem is essentially a region of transport, coastal jets, divergence, and 
upwelling.  None of the stocks managed under the CPS FMP are considered overfished. 
 
Seasonal and interannual environmental variability within the California Current ecosystem are associated 
with variations in the Pacific Basin atmospheric pressure systems, which control the local winds and 
Ekman transport, and affect flows of the equatorward California Current, the poleward undercurrent, and 
the inshore countercurrent.  Variations on time scales of several years to decades are associated with 
alterations in the tropical and Aleutian pressure systems, (i.e., the El Niño southern oscilation [ENSO] 
phenomenon and the Pacific Decadal Oscillation [PDO]).  ENSO and PDO events markedly alter flow and 
temperature of currents in the California Current. 
 
Anchovy, sardine, hake, jack mackerel, and Pacific mackerel achieve the largest populations in the 
California current region as well as in other major eastern boundary currents.  These populations are key 
to the trophic dynamics of the entire California Current ecosystem.  Anchovy and sardines are the only 
fish in the ecosystem that consume large quantities of primary production (phytoplankton), all five of the 
species are significant consumers of zooplankton.  All five species of fish, particularly mackerels and 
hake, and also squid are important predators of the early stages of fish.  The juvenile stages of squid and 
all five species of finfish, and in many cases the adults, are important as forage for seabirds, pinnipeds, 
cetaceans, and other fish. 
 
Trophic interactions between CPS and higher-trophic-level fish are poorly understood, and it is unknown if 
populations of individual predaceous fish are enhanced or hindered by large populations of CPS.  It is not 
known if the value of CPS as forage to adult predators outweighs the negative effects of predation by CPS 
on larvae and juveniles of predator fish species plus competitive removal of phytoplankton, zooplankton, 
and other fish. 
 

Essential Fish Habitat 
 

                                            
2/ Unless stated, appendices cited in Section 3 refer specifically to appendices to the CPS FMP, not the 

current EA/RIR document. 

A complete description of CPS essential fish habitat (EFH) may be found in Appendix D of the CPS FMP.  
In determining EFH for CPS, the estuarine and marine habitat necessary to provide sufficient production 
to support maximum sustainable yield and a healthy ecosystem were considered.  Using 
presence/absence data, EFH is based on a thermal range bordered within the geographic area where a 
managed species occurs at any life stage, where the species has occurred historically during periods of 
similar environmental conditions, or where environmental conditions do not preclude colonization by the 
species.  The specific description and identification of EFH for CPS finfish accommodates the fact the 



 
 7 

geographic range of all species varies widely over time in response to the temperature of the upper mixed 

layer of the ocean, particularly in the area north of 39  N latitude.  This generalization is probably also true 
for market squid, but few data are available.  Adult CPS finfish are generally not found at temperatures 

colder than 10  C or warmer than 26  C.  Preferred temperatures (including minimum spawning 

temperatures) are generally above 13  C.  Spawning is most common at 14  C to 16  C. 
 

Predators 
 
Northern anchovy, Pacific sardine, and market squid are probably important as forage to a long list of fish, 
birds, and mammals, including threatened, endangered, and depleted species (Morejohn et al. 1978).  
Some of the more important squid predators are king salmon, coho salmon, lingcod, rockfish, harbor 
seals, California sea lions, sea otters, elephant seals, Dall’s porpoise, sooty shearwater, Brandt’s 
cormorant, rhinoceros auklet, and common murre. 
 
Coastal pelagic species are eaten by several species of marine mammals, dependence on CPS varies by 
age from predator to predator.  A great deal of information is available about the diets of adult marine 
mammals, and the total amount of CPS eaten per year has been estimated for a few.  It is not currently 
possible, however, to estimate the total amount of CPS used as forage by all marine mammals in the 
California Current ecosystem or the size of CPS populations necessary to sustain predator populations.  
Some of the species, such as the Pribilof population of the northern fur seal, are listed as depleted, but a 
local stock at San Miguel Island is not depleted. 
 
Pelagic schooling fish are key components of marine food webs and primary prey of many seabirds.  
CPS are important to seabirds because of their abundance near the sea surface, relatively small size, 
fusiform shape, and dense concentration.  Seabird populations of the California Current ecosystem and 
other eastern boundary currents are large relative to areas not driven by large-scale coastal upwelling. 
 
Coastal pelagic species are consumed by a large number of seabirds off the coasts of California, Oregon, 
and Washington.  Availability of anchovies is known to directly affect the breeding success of pelicans, 
terns, gulls, and auks.  It is likely that many predators of anchovies will also eat sardines as the sardine 
population increases.  Owing to their size and occurrence near the surface, Pacific mackerel are likely to 
be important to seabirds, especially in Southern California.  Pacific mackerel have been observed in the 
diet of pelican.  Adult jack mackerel are probably less important to seabirds, because of their large size 
and relatively deep schooling habits.  Studies of seabird diet during autumn, however, when small jack 
mackerel are near shore and more available, may indicate their seasonal importance as forage.  Recent 
increased abundance of sardines off Southern California was followed by increased breeding success and 
abundance of brown pelicans. 
 

Fishing Industry 
 
The sardine fishery was first developed in response to demand for food during World War I.  Landings 
increased from 1916 to 1936, and peaked at over 700,000 mt.  The Pacific sardine supported the largest 
fishery in the western hemisphere during the 1930s and 1940s, with landings along the coast in British 
Columbia, Washington, Oregon, California, and Mexico.  The fishery declined, beginning in the late 1940s 
and with some short-term reversals, to extremely low levels in the 1970s.  There was a southward shift in 
the catch as the fishery decreased, with landings ceasing in the northwest in 1947 through 1948, and in 
San Francisco in 1951 through 1952.  Sardine were primarily used for reduction to fish meal, oil, and as 
canned food, with small quantities taken for live bait.  An extremely lucrative dead bait market developed 
in central California in the 1960s.  
 
In the early 1980s, sardine began to be taken incidentally with Pacific (chub) mackerel and jack mackerel 
in the Southern California mackerel fishery and primarily canned for pet food, although some were canned 
for human consumption.  As sardine continued to increase in abundance, a directed fishery was 
reestablished. 
 
Coastal pelagic species of finfish landed by the roundhaul fleet (fishing primarily with purse seine or 
lampara nets) are sold as relatively high volume/low value products (e.g., Pacific mackerel canned for pet 
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food, Pacific sardine frozen and shipped to Australia to feed penned tuna or to Japan for longline bait, and 
Northern anchovy reduced to meal and oil).  In addition to fishing for CPS finfish, many of these vessels 
fish for market squid, Pacific bonito, bluefin tuna, and Pacific herring. 
Other vessels target CPS finfish in small quantities, typically selling their catch to specialty markets for 
relatively high prices.  During the period 1993 through 1997, these included: 
 

· Approximately 18 live bait vessels in Southern California and two vessels in Oregon and 
Washington that landed about 2,000 mt per year of CPS finfish (mostly Northern anchovy and 
Pacific sardine) for sale to recreational anglers. 

 
· Roundhaul vessels that take a maximum of 1,000 mt to 3,000 mt per year of Northern anchovy 

that are sold as dead bait to recreational anglers. 
 

· Roundhaul and other mostly small vessels that target CPS finfish (particularly Pacific mackerel 
and Pacific sardine) for sale in local fresh fish markets or canneries. 

 
In Oregon, Pacific sardine is managed as a developmental fishery.  In 2001, the number of permits was 
increased from 15 to 20.  Permit stipulations include:  permit is not transferable; logbook is required; 
observers are allowed on board; a grate must be place over the hold to sort out larger fish; renewal of the 
permit is subject to meeting minimum annual landing requirements of five landings of sardines of at least 
500 pounds each, or one landing of at least 5,000 pounds. 
 
In Washington, sardines are currently managed under Emerging Commercial Fishery provisions as a trial 
commercial fishery.   The Washington Fish and Wildlife Commission first approved a trial ocean purse 
seine sardine fishery in 2000, and the fishery has occurred for the last three years.  As part of the trial 
fishery regulations, Washington Department of Fish and Wildlife (WDFW) requires fishers to pay for, and 
carry at-sea observers, primarily to collect bycatch information.  Bycatch has been recorded in terms of 
species, amount, and condition; observers noted whether the fish were released or landed, and whether 
the fish were alive, dead, or in poor condition.  Permits in a trial emerging fishery, by law, may not be 
limited.  However, WDFW is currently pursuing moving the fishery to limited entry.  In 2002, WDFW 
issued 35 permits and 19 vessels made landings.  The majority of the catch was accounted for by 13 
vessels.  In 2002, Washington’s trial fishery was managed to a state harvest guideline of 15,000 mt. 
 

Community Dependence 
 
To be completed. 



 
 9 

IV. Analysis of Management Alternatives 
 
As noted above, this interim action is not anticipated to have adverse biological impacts or create resource 
conservation concerns.  Impacts are anticipated to be isolated to trade-offs among harvest opportunity 
provided to each of the three fishery sectors and attainment of the annual harvest guideline.  Analysis of 
the environmental impacts of the Pacific sardine harvest control rule are available in the CPS FMP. 
 

Anticipated Impacts in Terms of Attainment of the Harvest Guideline and Foregone Harvest 
 
In developing and analyzing the management alternatives, the CPSMT used an analytical tool that 
forecasted how the various alternatives would impact the three fishing sectors.  The analysis provided 
expected yields to each fishing sector for each of the alternatives, based on 2002 landing statistics.  
Inputs included average landings by month and area and maximum landings by month and area.  
Generally speaking, the two areas (north and south) include three fishing sectors – Southern California, 
Northern California, and Pacific Northwest.  Under certain of the alternatives (Alternative 3 and its 
variations), the area “south” includes Southern and Northern California, and the area “north” includes 
Oregon and Washington.  Under all other alternatives, “south” represents Southern California and “north” 
represents Northern California, Oregon and Washington. 
 
This approach provides information regarding the amount of the annual harvest guideline likely to be left 
unharvested at the end of the year, as well as the amount of harvest opportunity gained or foregone by 
each sector under the various alternatives.  As noted in Section I, for this interim management measure, 
these two issues are the central focus of the analysis – (1) how to ensure achievement of the coast-wide 
harvest guideline, while (2) minimizing detrimental economic impacts on the various fishery sectors.  The 
former is measured by how much of the harvest guideline remains at the end of the year and the latter in 
terms of how much harvest opportunity is foregone by a given sector and the timing and duration of 
subarea closures. 
 
Initially, three different landings utilization scenarios were reviewed.  Each scenario provided insight into 
how the 2003 fishing season would be expected to progress based on landing statistics observed in 2002. 
 The first was based on average monthly landings for each of the three sectors.  The second was based 
on maximum monthly landings for each of the three sectors.  The third was based on average monthly 
landings in each of the California fisheries and maximum monthly landings in the Pacific Northwest; this 
was premised on the assumption that California fisheries are generally stable, whereas Oregon and 
Washington fisheries are expanding.  The scenarios were reviewed to ensure they would provide a 
realistic analysis of potential impacts and if they should be used to compare impacts of the alternatives. 
 
In regard to maximum versus average monthly landings, it was noted that in California the squid fishery 
will heavily influence sardine landings.  If squid is available, sardine landings are likely to be in accord with 
recent averages.  If squid is not available sardine landings will likely approach recent maximum landings. 
 
It was also noted the scenario premised on average landings coastwide is probably not representative of 
how the fishery will operate in the future.  Notably, because the northern fishery is still expanding and 
market disruptions (domoic acid, VHS) that dampened the southern fishery might not repeat during the 
2003 fishery.  Also, a scenario premised on average landings is more risk-prone, because the likelihood 
of exceeding the projections is greater than under the maximum-based scenarios. 
 
Conversely, using combined maximum landings for all areas might misrepresent the potential fishery in 
Southern California, which has not caught the available harvest in recent years.  For example, combining 
maximum monthly landings for Southern California results in approximately 64,000 mt annual landings, 
whereas recent annual landings in this area have not exceeded 49,000 mt.  However, without a clear 
reason it might be inconsistent to use one standard in one area and a different standard in a second area. 
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In deciding which were the most appropriate scenarios the CPSMT concluded that, generally, the various 
sardine fisheries would operate in 2003 much the same as in 2002.  In the analysis, to provide for 
possible fishery expansion, projections for 2003 would be based on 2002 landings plus 10%.  Expansion 
could occur in the Pacific Northwest, because these fisheries have experienced major expansion in recent 
years and are expected to see continued expansion in 2003.  Expansion in California fisheries was 
premised on squid availability, market increases, decrease in domoic acid and VHS impacts.  Thus, two 
scenarios emerged: 
 

Scenario I 2002 as a baseline; and 
Scenario II 2002 + 10% to account for potential expansion. 

 
The decision analysis tool was revised to enable comparison of these two scenarios for each of the 
management alternatives.  Three qualitative criteria were considered in analyzing the various alternatives. 
 Under the two scenarios, (1) how often did a subarea use up their allocation prior to the reallocation date, 
resulting in closure of the fishery in that sector, (2) which alternatives are better at ensuring full use of 
available annual harvest guideline, and (3) what are the impacts (in foregone harvest opportunity relative 
to the status quo or no action alternative) on the three sectors? 
 
As noted in Section II, the CPSMT started from an initial suite of alternatives proposed by the Council in 
November 2002.  The Council gave discretion to the CPSMT to develop the most appropriate set of 
alternatives, including development of new alternatives.  The narrative below describes how the CPSMT’s 
proposed alternatives evolved from the initial alternatives.  For clarity, the CPSMT alternatives are in bold 
typeface. 
 
After reviewing several of the initial alternatives under both scenarios it became obvious that impacts 
under 2002 + 10% would be similar to 2002 baseline conditions.  Thus, the analysis focused only on a 
comparison of the qualitative impacts of the various alternatives under Scenario II (2002 landings + 10%). 
 
The various initial alternatives are presented to demonstrate that a full range of alternatives was analyzed 
in developing the set of alternatives the CPSMT provided to the Council. 
 
Anticipated impacts for the full range of alternatives are (“full range” equates to the initial set of 
alternatives as well as variations developed by the CPSMT): 
 

Alternative 1 (status quo) – With a 10% increase in harvest from 2002, the northern subarea would 
close in late-August.  Reallocation (50-50) would occur on October 1, the Monterey fishery would 
likely reopen, but Oregon and Washington would be shut down the remainder of the year.  
Approximately 9,847 mt of the coastwide harvest guideline would not be caught by the end of the 
season.  Southern California would gain about 2,501 mt, Northern California would forego 2,240 mt 
and Oregon/Washington would forego 10,108 mt. 

 
Alternative 2 (no allocation – coastwide harvest guideline) – With a 10% increase in harvest from 2002 
the coastwide fishery closes early in December.  This does not impact the Oregon/Washington 
fishery, which, generally, closes in October due to weather.  The coastwide harvest guideline in 
achieved and, generally, no sector gains or foregoes harvest opportunity.  However, Southern 
California and Northern California fisheries would be closed prior to the end of their typical season 
which runs through January or February of the following year. 

 

Alternative 3A (start year with 66-33 allocation, subarea line to 39  N latitude, September [50-50] 
reallocation, and December [coastwide] reallocation) – With a 10% increase in harvest from 2002, the 
coastwide fishery closes early in November.   This does not impact the Oregon/Washington fishery, 
which, generally, closes in October due to weather.  The fishery would reopen coastwide on 
December 1, but approximately 3,321 mt of the coastwide harvest guideline would remain at the end 
of the year.  Southern California would forego 1,117 mt and Northern California would forego 2,204 
mt. 

 

Alternative 3B (start year with 50-50 allocation, subarea line to 39  N latitude, September [50-50] 
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reallocation, and December [coastwide] reallocation) – With a 10% harvest increase the impacts are 
the same as under Alternative 3A. 

 
Alternative 4A (start year with 66-33 allocation, subarea line not changed, September [50-50] 
reallocation, and December [coastwide] reallocation) – With a 10% increase in harvest, the northern 
subarea would close in late-August.  Reallocation (50-50) would occur on September 1, the Monterey 
fishery would likely reopen, close again in mid-November, and reopen in December; Oregon and 
Washington would be shut down the remainder of the year.  Approximately 1,482 mt of the coastwide 
harvest guideline would not be caught by the end of the season.  Southern California would gain 
about 2,501 mt, Northern California would forego 1,966 mt and Oregon/Washington would forego 
2,017 mt. 

 
Alternative 4B (start year with 50-50 allocation, subarea line not changed, September [50-50] 
reallocation, and December [coastwide] reallocation) – With a 10% increase in harvest from 2002 the 
Northern California and Oregon/Washington fisheries would close in late-October and remain closed 
in November.  The Northern California fishery would likely resume December 1.  The Southern 
California fishery would not close.  Approximately 279 mt of the coastwide harvest guideline would 
remain uncaught.  Southern California would gain about 2,501 mt, Northern California would forego 
2,692 mt and Oregon/Washington would forego 87 mt. 

 
The Council also requested information on effects of changing the reallocation date to August 1 –  
 

Under 4Ai (modified to start year with 66-33 allocation, subarea line not changed, August [50-50] 
reallocation, and December [coastwide] reallocation) – With a 10% increase in harvest from 2002 the 
northern subarea (both Monterey and Oregon/Washington) would close in late-September.  Southern 
California would not close early.  Approximately 8,093 mt of the coastwide harvest guideline would 
not be caught by the end of the season.  Southern California would gain about 2,501 mt, Northern 
California would forego 8,627 mt and Oregon/Washington would forego 1,967 mt. 

 
Given the apparent severe impacts on the Northern California fishery from an August 1 reallocation 
date, consideration of the August 1 reallocation date within the other alternatives was not considered 
further. 

 
In an effort to develop alternatives that would maximize attainment of the annual harvest guideline and 
minimize sectoral impacts, the CPSMT developed two modified alternatives, titled 3Aii and 3Aiii –  
 

Alternative 3Aii (start year with 66-33 allocation, subarea line to 39  N latitude, September 

[coastwide] reallocation) – With a 10% harvest increase the impacts are the same as under 
Alternative 2.  That is, coastwide harvest guideline in achieved and, generally, no sector gains or 
foregoes harvest opportunity.  However, Southern California and Northern California fisheries would 
be closed prior to the end of their typical season which runs through January or February of the 
following year. 

 

Alternative 3Aiii (start year with 66-33 allocation, subarea line to 39  N latitude, September [80-20] 
reallocation, and December [coastwide] reallocation) – With a 10% harvest increase, the 
Oregon/Washington fishery closes in late-September.  Both California fisheries close in late 
December.  All of the coastwide harvest guideline would be harvested.  Southern California would 
gain about 2,276 mt, Northern California would gain 209 mt and Oregon/Washington would forego 
2,485 mt. 

 
From this qualitative review it can be seen that no alternative is not without some impact on either 
attainment of the coastwide harvest guideline or foregone sectoral fishing opportunity or both.  It should 
be noted that given the short season of the Oregon/Washington fishery, closure of this fishery prior to 
October (when weather generally closes the fishery) could have a significant impact on dependent 
communities.  Closure of the Southern California fishery in November or early December could also have 
community impacts, because the peak season for the San Pedro-based CPS fleet runs from the Fall 
months through January or February.  In addition, representatives from the Pacific Northwest sector 



 
 12 

remarked that, under status quo, shutting down production for more than a week would result in the loss 
of their labor force making it impossible to restart after the reallocation on October 1. 
 
The CPSMT discussed potential impacts from having no allocation (i.e., a coastwide harvest guideline).  
There is concern that this could result in a derby fishery, with associated negative consequences.  It was 
also perceived as a very radical change from the current fishery and, hence, not practicable without a 
comprehensive analysis of impacts. 
 
The CPSMT also noted the 10% estimated increase in landings is a conservative estimate.  Oregon and 
Washington fisheries could easily expand more than 10% in 2003.  This would likely accelerate the 
impacts of the proposed allocation alternatives. 
 
One critical basis of this analysis is the relatively stable harvest guideline.  That is, available harvest in 
2003 is very similar to what was available in 2002.  If available harvest were to decline (e.g., in response 
to a decrease in sea surface temperature) the predicted impacts noted above would likely not be accurate, 
but could be predictably more severe. 
 
The CPSMT discussed the practicality of implementing the various alternatives to prevent problems from 
occurring in 2003.  Considerations included controversy (e.g., no allocation) and the need to change 
regulations mid-season (e.g., harvest guideline already allocated 66-33).  The CPSMT concluded: 
 

While alternatives 3B and 4B seem to provide a relatively even distribution of impacts, they may not 
be practicable in that they call for a 50-50 initial subarea allocation. 

 
Alternative 4Ai (notably, the August 1 reallocation) would severely impact the Northern California 
fishery. 

 
Alternative 2 (no allocation) is highly controversial. 

 
The CPSMT also discussed the idea of establishing a “set aside” at the outset of the fishing season.  This 
amount would be taken off the top of the harvest guideline and held in trust to be used by a sector if they 
reached their subarea harvest guideline prior to a reallocation date.  While this idea may have merits, and 
be practicable in the future, it did not seem possible for the 2003 season. 
 
Finally, the CPSMT selected a suite of alternatives that seem to provide a balance between achieving the 
harvest guideline and minimizing sectoral impact, and are practicable for implementation in 2003.  These 
selected alternatives will be provided to the CPSAS and Council at the March Council meeting and will be 
the basis for a regulatory amendment to be implemented during the 2003 sardine season. 
 
The CPSMT set of alternatives put forward for Council consideration are: 
 

Alternative 1 Status quo; 

Alternative 2 Move subarea line to 39  N latitude, change reallocation date to September 1 (50% to 
the south and 50% to the north), add December coastwide reallocation; 

Alternative 3 Move subarea line to 39  N latitude, change reallocation date to September 1 (80% to 
the south and 20% to the north), add December coastwide reallocation; 

Alternative 4 Do not change subarea line, change reallocation date to September 1 (50% to the 
south and 50% to the north), add December coastwide reallocation. 

 
These correspond to initial alternatives 1, 3A, 3Aiii, and 4A described above. 
 
Summary of Impacts.  Note that Table 1 (below) displays this narrative information and additional detail 
for the “full range” of alternatives. 
 

Alternative 1 (status quo) – With a 10% increase in harvest from 2002, the northern subarea would 
close in late-August.  Reallocation (50-50) would occur on October 1, the Monterey fishery would 
likely reopen, but Oregon and Washington would be shut down the remainder of the year.  
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Approximately 9,847 mt of the coastwide harvest guideline would not be caught by the end of the 
season.  Southern California would gain about 2,501 mt, Northern California would forego 2,240 mt 
and Oregon/Washington would forego 10,108 mt. 

 

Alternative 2 (start year with 66-33 allocation, subarea line to 39  N, September [50-50] reallocation, 
and December [coastwide] reallocation) – With a 10% increase in harvest from 2002, the coastwide 
fishery closes early in November.   This does not impact the Oregon/Washington fishery, which, 
generally, closes in October due to weather.  The fishery would reopen coastwide on December 1, 
but approximately 3,321 mt of the coastwide harvest guideline would remain at the end of the year.  
Southern California would forego 1,117 mt and Northern California would forego 2,204 mt. 

 

Alternative 3 (start year with 66-33 allocation, subarea line to 39  N, September [80-20] reallocation, 
and December [coastwide] reallocation) – With a 10% harvest increase, the Oregon/Washington 
fishery closes in late-September.  Both California fisheries close in late December.  All of the 
coastwide harvest guideline would be harvested.  Southern California would gain about 2,276 mt, 
Northern California would gain 209 mt and Oregon/Washington would forego 2,485 mt. 

 

Alternative 4 (start year with 66-33 allocation, subarea line not changed, September [50-50] 
reallocation, and December [coastwide] reallocation) – With a 10% increase in harvest, the northern 
subarea would close in late-August.  Reallocation (50-50) would occur on September 1, the Monterey 
fishery would likely reopen, close again in mid-November, and reopen in December; Oregon and 
Washington would be shut down the remainder of the year.  Approximately 1,482 mt of the coastwide 
harvest guideline would not be caught by the end of the season.  Southern California would gain 
about 2,501 mt, Northern California would forego 1,966 mt and Oregon/Washington would forego 
2,017 mt. 

 

Anticipated Impacts in Terms of Producer Surplus and Producer Profits 
 
The economic analysis of alternative allocation schemes used to partition the Pacific sardine harvest 
guideline estimates the incremental change in producer surplus/private profit (PS) for each fishery sector 
when comparing each of the proposed allocation alternatives to the status quo.  The procedure used 
estimates both the distributional changes and total changes in PS under each option.  Specifically, the 
year-end projected landings for each fishery sector under each alternative are subtracted from the 
corresponding projected year-end landings under the status quo.  The differences in landings are 
multiplied by an estimate of PS per metric ton for each fishery sector to obtain estimates of the change in 
sectorial PS.  The sectoral changes in PS are summed to obtain an estimate of the total change in PS 
associated with the option.  The measures of PS are derived from processor cost and earnings data that 
were voluntarily provided by industry members. 
 
Given that the allocation alternative is to be a short-run, interim measure, it was assumed that there will be 
no significant changes in the basic operations of sardine processors during its term.  There was not 
expected to be any significant changes in investment, or other restructuring by processors that would alter 
the costs of operations during the period of the selected action.  Under these circumstances, all but the 
variable costs of sardine processing (in particular, the costs of labor, energy/utilities, raw fish, and other 
inputs that vary directly with the quantities of sardines processed) were considered fixed over the time 
horizon of the action, and therefore, would not effect estimates of PS, i.e., only the, variable costs of 
processing sardines were used in the calculations of PS.  Producer surplus was calculated as the 
difference between gross revenue from the sales of processed sardine products, and the total variable 
cost of producing those products.  This aggregate estimate was divided by the total quantity of processed 
product sold to get a weighted average, per unit measure of PS which was then used to estimate the 
incremental changes in PS associated with the proposed allocation alternatives. 
 
It was assumed that each of the inputs are traded in perfectly competitive markets, and, therefore, their 
private cost will be equal to their social opportunity cost.  Under this assumption, there will be no 
difference in measures of producer surplus and private profit.  In other words the profits realized from 
sardine processing are the same as the net benefits to the nation.  Estimates of the incremental changes 
in PS relative to the status quo were positive for each of the allocation alternatives (Table 2). 
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Table 1.  Summary of options for restructuring the 2003 sardine allocation framework (Based upon 2002 landings inflated by 10% for every sector) 
  

REGION 

     

CPSMT 
Alternatives 

Initial 
Alternatives 

 
S. CA 

 
N. CA 

 
OR/WA 

 
Coastwide HG 

How close to closure prior to 
reallocation? 

Do-able in 
2003? 

   
Early 
Close 

Impact - 
gain or 

(loss)(mt) 

 
Early 
Close 

Impact - 
gain or 

(loss)(mt) 

 
Early 
Close 

Impact - 
gain or 

(loss)(mt) 

 
 

Achieved? 

 
Remaining 

(mt) 

 
South 
(mt) 

 
North 
(mt) 

 
 

As of 

 

Alternative 1 Status Quo N 2,501 Y (2,240) Y (10,108) N 9,847 31,986 0 end of Sep  

 No Allocation Y 1 Y 0 Y 0 Y 0 n/a n/a n/a N 

Alternative 2 3a (66/33 Pt Arena) Y (1,117) Y (2,204) N 0 N 3,321 31,040 3,012 end of Aug  

 3aii (Coastwide - Sep 1) Y 1 Y 0 N 0 Y 0 31,040 3,012 end of Aug N 

Alternative 3 3aiii (80/20 on Sep 1) Y 2,276 Y 209 Y (2,485) Y 0 31,040 3,012 end of Aug  

 3b (50/50 Pt Arena) Y (1,117) Y (2,204) N 0 N 3,321 12,556 21,497 end of Aug N 

Alternative 4 4a (66/33 Sep Re-all) N 2,501 Y (1,966) Y (2,017) N 1,482 36,459 0 end of Aug  

 4ai (66/33 Aug Re-all) N 2,501 Y (8,627) Y (1,967) N 8,093 41,344 18,097 end of July  

 4b (50/50 Sep Re-all) N 2,501 Y (2,692) Y (87) N 279 17,974 16,078 end of Aug N 
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Table 2.  Estimated changes in producer surplus/private profits (PS) from proposed West Coast, 
sardine harvest guideline allocation alternatives.  Full suite of alternatives displayed, CPSMT 
recommended are shaded.  

 
 

Regional Impact 
 

  
 

 
Southern CA 

 
Northern CA 

 
OR & WA 

 
Total  

1. Option:  Status Quo (2002 Landings + 10%, 66/33, Pt. Piedras Blancas, Re-all Oct 1)  
Projected Landings (mt) 

 
53,856 

 
14,060 

 
33,145 

 
101,061  

Estimated PS 
 
 

 
 
 

 
 

$15,375,972  
Option:  No Allocation (HG available coastwide all year)  

Projected Landings (mt) 
 

51,356 
 

16,299 
 

43,253 
 

110,908  
Change from Status Quo (mt) 

 
(2,500) 

 
2,239 

 
10,108 

 
9,847  

Change in PS 
 
 

 
 
 

 
 

$2,315,725  
2. Option:  3a (66/33, Pt. Arena, Re-all Sep 1, coastwide Dec 1)  
Projected Landings (mt) 

 
50,239 

 
14,095 

 
43,253 

 
107,587  

Change from Status Quo (mt) 
 

(3,618) 
 

35 
 

10,108 
 

6,526  
Change in PS 

 
 

 
 
 

 
 

$2,058,657  
Option:  3aii (66/33, Pt. Arena, coastwide Sep 1)  

Projected Landings (mt) 
 

51,356 
 

16,299 
 

43,253 
 

110,908  
Change from Status Quo (mt) 

 
(2,500) 

 
2,239 

 
10,108 

 
9,847  

Change in PS 
 
 

 
 
 

 
 

$2,315,725  
3. Option:  3aiii (66/33, Pt. Arena, Re-all 80/20 Sep 1, coastwide Dec 1)  
Projected Landings (mt) 

 
53,631 

 
16,508 

 
40,767 

 
110,907  

Change from Status Quo (mt) 
 

(225) 
 

2,449 
 

7,622 
 

9,846  
Change in PS 

 
 

 
 
 

 
 

$1,987,184  
Option:  3b (50/50, Pt. Arena, Re-all Sep 1, coastwide Dec 1)  

Projected Landings (mt) 
 

50,239 
 

14,095 
 

43,253 
 

107,587  
Change from Status Quo (mt) 

 
(3,618) 

 
35 

 
10,108 

 
6,526  

Change in PS 
 
 

 
 
 

 
 

$2,058,657  
4. Option:  4a (66/33, Pt. Piedras Blancas, Re-all Sep 1, coastwide Dec 1)  
Projected Landings (mt) 

 
53,856 

 
14,334 

 
41,236 

 
109,426  

Change from Status Quo (mt) 
 

0 
 

274 
 

8,091 
 

8,365  
Change in PS 

 
 

 
 
 

 
 

$2,007,161  
Option:  4ai (66/33, Pt. Piedras Blancas, Re-all Aug 1, coastwide Dec 1)  

Projected Landings (mt) 
 

53,856 
 

7,672 
 

41,286 
 

102,815  
Change from Status Quo (mt) 

 
0 

 
(6,387) 

 
8,141 

 
1,754  

Change in PS 
 
 

 
 
 

 
 

$1,645,606  
Option:  4b (50/50, Pt. Piedras Blancas, Re-all Sep 1, coastwide Dec 1)  

Projected Landings (mt) 
 

53,856 
 

13,607 
 

43,166 
 

110,629  
Change from Status Quo (mt) 

 
0 

 
(453) 

 
10,021 

 
9,568  

Change in PS 
 
 

 
 
 

 
 

$2,441,499 
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Appendix A -- Displays of Fishing Seasons Under the Various Alternatives

INPUT HG: 110,908 <--- 2003 HG

STATUS QUO (66/33, Pt. Piedras Blancas, Re-all Oct 1) U.S. HG= 110,908

2002 Landings + 10% Initial Subarea HG= 73,939 36,969

SUBAREA LANDINGS ALLOC AVAILABLE (Month Start)

Month SC 2002 NC 2002 OW 2002 South North South North

Jan 5,250 249 0 5,250 249 Jan 73,939 36,969

Feb 8,435 1,232 0 8,435 1,232 Feb 68,689 36,721

Mar 6,990 178 0 6,990 178 Mar 60,254 35,488

Apr 5,658 71 0 5,658 71 Apr 53,264 35,311

May 2,257 1 0 2,257 1 May 47,605 35,239

Jun 692 1 3,450 692 3,451 Jun 45,348 35,238

Jul 3,322 362 13,329 3,322 13,691 Jul 44,656 31,788

Aug 4,875 2,934 15,163 4,875 18,097 Aug 41,334 18,097 South North

Sep 4,473 0 0 4,473 0 Sep 36,459 0 31,986 0 <---- HG remaining Sep 30

Oct 4,190 6,188 1,204 4,190 7,392 Oct 15,993 15,993 <---- Reallocate 50:50 on Oct 1

Nov 3,674 2,473 0 3,674 2,473 Nov 11,803 8,601

Dec 4,039 371 0 4,039 371 Dec 8,129 6,128

Total 53,856 14,060 33,145 53,856 47,205 4,090 5,757 <---- HG Remaining Season End

Status Quo 51,355 16,299 43,253

Impact 2,501 2,240 10,108

NO ALLOCATION (HG available coastwide all year) U.S. HG= 110,908

2002 Landings + 10%

ALLOC AVAILABLE (Month Start)

Month SC 2002 NC 2002 OW 2002 U.S. Landings U.S.

Jan 5,250 249 0 5,498 Jan 110,908

Feb 8,435 1,232 0 9,668 Feb 105,410

Mar 6,990 178 0 7,168 Mar 95,742

Apr 5,658 71 0 5,730 Apr 88,574

May 2,257 1 0 2,258 May 82,845

Jun 692 1 3,450 4,143 Jun 80,586

Jul 3,322 362 13,329 17,013 Jul 76,444

Aug 4,875 3,324 17,179 25,379 Aug 59,431

Sep 4,473 2,079 8,091 14,643 Sep 34,052

Oct 4,190 6,188 1,204 11,582 Oct 19,409

Nov 3,674 2,473 0 6,147 Nov 7,827

Dec 1,539 141 0 1,679 Dec 1,680

Total 51,356 16,299 43,253 110,908 0 <---- HG Remaining Season End

Status Quo 51,355 16,299 43,253

Impact 1 0 0

REGION LANDINGS

REGION LANDINGS



3A (66/33, Pt. Arena, Re-all Sep, Coastwide Dec 1) U.S. HG= 110,908

2002 Landings + 10% Subarea HG= 73,939 36,969

SUBAREA LANDINGS ALLOC AVAILABLE (Month Start)

Month SC 2002 NC 2002 OW 2002 South North South North

Jan 5,250 249 0 5,498 0 Jan 73,939 36,969

Feb 8,435 1,232 0 9,668 0 Feb 68,440 36,969

Mar 6,990 178 0 7,168 0 Mar 58,773 36,969

Apr 5,658 71 0 5,730 0 Apr 51,605 36,969

May 2,257 1 0 2,258 0 May 45,875 36,969

Jun 692 1 3,450 693 3,450 Jun 43,617 36,969

Jul 3,322 362 13,329 3,684 13,329 Jul 42,924 33,520 South North

Aug 4,875 3,324 17,179 8,199 17,179 Aug 39,240 20,191 31,040 3,012 <---- HG remaining Aug 31

Sep 4,473 2,079 8,091 6,552 8,091 Sep 17,026 17,026 <---- Reallocate 50:50 on Sep 1

Oct 4,190 6,188 1,204 10,378 1,204 Oct 10,474 8,935

Nov 57 39 0 96 0 Nov 96 7,731 0 7,731 <---- HG remaining Nov 30

Dec 4,039 371 0 4,410 0 Dec <---- Open coastwide Dec 1

Total 50,239 14,095 43,253 64,334 43,253 <---- HG Remaining Season End

Status Quo 51,355 16,299 43,253

Impact 1,117 2,204 0

3A2 (66/33, Pt. Arena, Coastwide Sep 1) U.S. HG= 110,908

2002 Landings + 10% Subarea HG= 73,939 36,969

SUBAREA LANDINGS ALLOC AVAILABLE (Month Start)

Month SC 2002 NC 2002 OW 2002 South North South North

Jan 5,250 249 0 5,498 0 Jan 73,939 36,969

Feb 8,435 1,232 0 9,668 0 Feb 68,440 36,969

Mar 6,990 178 0 7,168 0 Mar 58,773 36,969

Apr 5,658 71 0 5,730 0 Apr 51,605 36,969

May 2,257 1 0 2,258 0 May 45,875 36,969

Jun 692 1 3,450 693 3,450 Jun 43,617 36,969

Jul 3,322 362 13,329 3,684 13,329 Jul 42,924 33,520 South North

Aug 4,875 3,324 17,179 8,199 17,179 Aug 39,240 20,191 31,040 3,012 <---- HG remaining Aug 31

Sep 4,473 2,079 8,091 6,552 8,091 Sep <---- Open coastwide Sep 1

Oct 4,190 6,188 1,204 10,378 1,204 Oct

Nov 3,674 2,473 0 6,147 0 Nov

Dec 1,539 141 0 1,679 0 Dec

Total 51,356 16,299 43,253 67,655 43,253 <---- HG Remaining Season End

Status Quo 51,355 16,299 43,253

Impact 1 0 0

34,052

19,409

7,827

1,680

0

REGION LANDINGS

7,731

3,321

REGION LANDINGS



3A3 (66/33, Pt. Arena, Re-all 80/20 Sep 1, Coastwide Dec 1) U.S. HG= 110,908

2002 Landings + 10% Subarea HG= 73,939 36,969

SUBAREA LANDINGS ALLOC AVAILABLE (Month Start)

Month SC 2002 NC 2002 OW 2002 South North South North

Jan 5,250 249 0 5,498 0 Jan 73,939 36,969

Feb 8,435 1,232 0 9,668 0 Feb 68,440 36,969

Mar 6,990 178 0 7,168 0 Mar 58,773 36,969

Apr 5,658 71 0 5,730 0 Apr 51,605 36,969

May 2,257 1 0 2,258 0 May 45,875 36,969

Jun 692 1 3,450 693 3,450 Jun 43,617 36,969

Jul 3,322 362 13,329 3,684 13,329 Jul 42,924 33,520 South North

Aug 4,875 3,324 17,179 8,199 17,179 Aug 39,240 20,191 31,040 3,012 <---- HG remaining Aug 31

Sep 4,473 2,079 6,810 6,552 6,810 Sep 27,242 6,810 <--- reallocate 80:20 Sep 1

Oct 4,190 6,188 0 10,378 0 Oct 20,690 0

Nov 3,674 2,473 0 6,147 0 Nov 10,312 0 4,164 0 <---- HG remaining Nov 30

Dec 3,814 350 0 4,164 0 Dec <---- Open coastwide Dec 1

Total 53,631 16,508 40,767 70,140 40,767 <---- HG Remaining Season End

Status Quo 51,355 16,299 43,253

Impact 2,276 209 2,485

3B (50/50, Pt. Arena, Re-all Sep 1, Coastwide Dec 1) U.S. HG= 110,908

2002 Landings + 10% Subarea HG= 55,454 55,454

SUBAREA LANDINGS ALLOC AVAILABLE (Month Start)

Month SC 2002 NC 2002 OW 2002 South North South North

Jan 5,250 249 0 5,498 0 Jan 55,454 55,454

Feb 8,435 1,232 0 9,668 0 Feb 49,956 55,454

Mar 6,990 178 0 7,168 0 Mar 40,288 55,454

Apr 5,658 71 0 5,730 0 Apr 33,120 55,454

May 2,257 1 0 2,258 0 May 27,391 55,454

Jun 692 1 3,450 693 3,450 Jun 25,132 55,454

Jul 3,322 362 13,329 3,684 13,329 Jul 24,439 52,004 South North

Aug 4,875 3,324 17,179 8,199 17,179 Aug 20,755 38,676 12,556 21,497 <---- HG remaining Aug 31

Sep 4,473 2,079 8,091 6,552 8,091 Sep 17,026 17,026 <---- Reallocate 50:50 on Sep 1

Oct 4,190 6,188 1,204 10,378 1,204 Oct 10,474 8,935

Nov 57 39 0 96 0 Nov 96 7,731 0 7,731 <---- HG remaining Nov 30

Dec 4,039 371 0 4,410 0 Dec <---- Open coastwide Dec 1

Total 50,239 14,095 43,253 64,334 43,253 <---- HG Remaining Season End

Status Quo 51,355 16,299 43,253

Impact 1,117 2,204 0

4,165

1

REGION LANDINGS

7,731

3,321

REGION LANDINGS



4A  (66/33, Pt. Piedras Blancas, Re-all Sep 1, Coastwide Dec 1) U.S. HG= 110,908

2002 Landings + 10% Initial Subarea HG= 73,939 36,969

SUBAREA LANDINGS ALLOC AVAILABLE (Month Start)

Month SC 2002 NC 2002 OW 2002 South North South North

Jan 5,250 249 0 5,250 249 Jan 73,939 36,969

Feb 8,435 1,232 0 8,435 1,232 Feb 68,689 36,721

Mar 6,990 178 0 6,990 178 Mar 60,254 35,488

Apr 5,658 71 0 5,658 71 Apr 53,264 35,311

May 2,257 1 0 2,257 1 May 47,605 35,239

Jun 692 1 3,450 692 3,451 Jun 45,348 35,238

Jul 3,322 362 13,329 3,322 13,691 Jul 44,656 31,788 South North

Aug 4,875 2,934 15,162 4,875 18,097 Aug 41,334 18,097 36,459 0 <---- HG remaining Aug 31

Sep 4,473 2,079 8,091 4,473 10,170 Sep 18,230 18,230 <---- Reallocate 50:50 on Sep 1

Oct 4,190 6,188 1,204 4,190 7,392 Oct 13,757 8,060

Nov 3,674 668 0 3,674 668 Nov 9,566 668 5,892 0 <---- HG remaining Nov 30

Dec 4,039 371 0 4,039 371 Dec <---- Open coastwide Dec 1

Total 53,856 14,334 41,236 53,856 55,569 <---- HG Remaining Season End

Status Quo 51,355 16,299 43,253

Impact 2,501 1,966 2,017

4A1  (66/33, Pt. Piedras Blancas, Re-all Aug 1, Coastwide Dec 1) U.S. HG= 110,908

2002 Landings + 10% Initial Subarea HG= 73,939 36,969

SUBAREA LANDINGS ALLOC AVAILABLE (Month Start)

Month SC 2002 NC 2002 OW 2002 South North South North

Jan 5,250 249 0 5,250 249 Jan 73,939 36,969

Feb 8,435 1,232 0 8,435 1,232 Feb 68,689 36,721

Mar 6,990 178 0 6,990 178 Mar 60,254 35,488

Apr 5,658 71 0 5,658 71 Apr 53,264 35,311

May 2,257 1 0 2,257 1 May 47,605 35,239

Jun 692 1 3,450 692 3,451 Jun 45,348 35,238 South North

Jul 3,322 362 13,329 3,322 13,691 Jul 44,656 31,788 41,334 18,097 <---- HG remaining Jul 31

Aug 4,875 3,324 17,179 4,875 20,504 Aug 29,715 29,715 <---- Reallocate 50:50 on Aug 1

Sep 4,473 1,883 7,328 4,473 9,211 Sep 24,840 9,212

Oct 4,190 0 0 4,190 0 Oct 20,367 0

Nov 3,674 0 0 3,674 0 Nov 16,177 0 12,503 0 <---- HG remaining Nov 30

Dec 4,039 371 0 4,039 371 Dec <---- Open coastwide Dec 1

Total 53,856 7,672 41,286 53,856 48,959 <---- HG Remaining Season End

Status Quo 51,355 16,299 43,253

Impact 2,501 8,627 1,967

5,892

1,482

REGION LANDINGS

12,503

8,093

REGION LANDINGS



4B  (50/50, Pt. Piedras Blancas, Re-all Sep 1, Coastwide Dec 1) U.S. HG= 110,908

2002 Landings + 10% Initial Subarea HG= 55,454 55,454

SUBAREA LANDINGS ALLOC AVAILABLE (Month Start)

Month SC 2002 NC 2002 OW 2002 South North South North

Jan 5,250 249 0 5,250 249 Jan 55,454 55,454

Feb 8,435 1,232 0 8,435 1,232 Feb 50,204 55,205

Mar 6,990 178 0 6,990 178 Mar 41,769 53,973

Apr 5,658 71 0 5,658 71 Apr 34,779 53,795

May 2,257 1 0 2,257 1 May 29,121 53,724

Jun 692 1 3,450 692 3,451 Jun 26,863 53,723

Jul 3,322 362 13,329 3,322 13,691 Jul 26,171 50,272 South North

Aug 4,875 3,324 17,179 4,875 20,504 Aug 22,849 36,582 17,974 16,078 <---- amount remaining Aug 31

Sep 4,473 2,079 8,091 4,473 10,170 Sep 17,026 17,026 <---- Reallocate 50:50 on Sep 1

Oct 4,190 5,739 1,117 4,190 6,856 Oct 12,553 6,856

Nov 3,674 0 0 3,674 0 Nov 8,363 0 4,689 0 <---- HG remaining Nov 30

Dec 4,039 371 0 4,039 371 Dec <---- Open coastwide Dec 1

Total 53,856 13,607 43,166 53,856 56,773 <---- HG Remaining Season End

Status Quo 51,355 16,299 43,253

Impact 2,501 2,692 87

4,689

279

REGION LANDINGS
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Exhibit I.2.b 
Supplemental CPSAS Report 

March 2003 
 
 

COASTAL PELAGIC SPECIES ADVISORY SUBPANEL COMMENTS ON 
DRAFT REGULATORY AMENDMENT AND ANALYSIS FOR CHANGES TO SARDINE ALLOCATION 

 
The Coastal Pelagic Species Advisory Subpanel (CPSAS) heard a presentation from CPS Management 
Team (CPSMT) Chair Dr. Sam Herrick summarizing the analysis of sardine harvest guideline allocation 
options.  The CPSAS supports the process and methods utilized by the CPSMT to provide a baseline for 
analysis of the various alternatives.  The CPSAS unanimously supports the suite of four alternatives 
going out to the public for review and believes that the options represent a reasonable range of 
alternatives to consider.  For completeness, a majority (eight of nine) of the CPSAS supports adding an 
additional alternative identified as alternative 3aii from the original suite of alternatives, the minority (one of 
nine) believes this is redundant. 
 
While status quo is an option the CPSAS supports going out for public review to complete the range of 
reasonable alternatives, it is important to note the CPSAS does not support status quo or no action for 
2003.  This is an unacceptable alternative that will result in severe economic hardship in Northern 
California, Oregon, and Washington.    
 
The majority (seven of nine) of the CPSAS supports identifying Alternative 3 as the CPSAS's preferred 
option for the short-term.  The CPSAS believes this option is the most suitable for addressing the 
problems realized in the 2002 fishery, including the premature closure of the Northern California and 
Oregon and Washington fisheries.  This alternative also provides the best opportunity for total utilization 
of the optimum yield.  The majority of the CPSAS believes this alternative will not negatively impact 
Southern California fisheries for the reason that the current scheme allocates a much larger amount of fish 
to the southern area then they have harvested in recent years.  The CPSAS also believes this step allows 
us to proceed cautiously with an interim plan (one to two years) which more equitably distributes the 
available harvest, while longer term research efforts are completed.  
 
A minority (two of nine) of the CPSAS preferred Alternative 4, moving the allocation date up to September 
1, over Alternative 3, as a short-term mitigation to reduce economic impacts in the northern fishery while 
minimizing negative effects in the southern fishery.  It was felt that changing the reallocation date is the 
simplest measure to achieve better utilization of optimum yield in the short term in light of uncertainties 
expressed.  This minority opinion advocates research before further expansion beyond alternative 4. 
 
The majority of the CPSAS (six yes, one no, one abstention), in their review of the economic data 
presented, believe data from the sample of southern area processors is not representative of the southern 
area fishery as a whole. 
 
The CPSAS continues to unanimously support increased research on the stock and economics of the 
fishery as part of  the process for determining a long-term allocation scheme for the West Coast sardine 
fishery. 
 
 
PFMC 
03/13/03 
 



Analysis of Sardine Harvest 
Guideline Allocation Options 

 
Presentation to the Pacific 

Fishery Management Council 
March 13, 2003 
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Supplemental CPSMT Presentation 

March 2003 



• Purpose 
– Implement an interim Pacific sardine harvest 

guideline allocation framework. 
 

• Need 
– To address recent problems which have occurred as 

a result of the current allocation framework. 
 



• Background 
– On January 1 the annual HG is partitioned 66% to the 

southern sub-area and 33% to the northern sub-area 
 

– The current sub-area line is 35° 40' N latitude 
(approximately Pt. Piedras Blancas). 
 

– On  October 1 the remaining harvest guideline is 
pooled and re-allocated 50-50 to each sub-area. 
 

– The southern sub-area primarily includes the fishery 
based in San Pedro and Los Angeles. 

 



• Background (continued) 
– The northern sub-area includes fisheries off Monterey 

(Northern CA), Oregon and Washington. 
 

– The Southern California fishery starts harvesting 
sardine January 1 and increases steadily throughout 
the year. 
 

– The Northern California fishery starts in August (tied 
to market squid availability) and increases through 
January or February of the following year. 
 
 

 



• Background (continued) 
– The Oregon and Washington fisheries have a much 

more abbreviated season, which starts in June and 
ends in October. 
 

– In 2002, the northern sub-area allocation was 
reached and the fishery closed on September 14, 
2002. 
 

– Under the status quo there is a high likelihood that the 
northern sub-area will fully utilize its initial allocation 
prior to October 1, 2003.  
 

– The Council proposed an initial suite of alternatives 
for an interim change to the sardine HG allocation 
formula in November 2002, and gave discretion to the 
CPSMT to develop the most appropriate set of 
alternatives, including new alternatives. 
 
 



• Management Alternatives Developed by the CPSMT 
– Status quo, 110% 2002 monthly landings for each 

fishery. 
 

– No allocation – institute a coastwide HG. 
 

– Move N-S boundary from 35°40’N to 39°N 
• 50:50 reallocation Sep 1; coastwide reallocation 

Dec 1  
• Coastwide reallocation Sep 1 
• 80:20 reallocation Sep 1; coastwide reallocation 

Dec 1 
• 50:50 initial allocation; 50:50 reallocation Sep 1; 

coastwide reallocation Dec 1  
 

 



• Management Alternatives Developed by the CPSMT 
(continued) 
– N-S boundary at 35o40’N  

• 50:50 reallocation Sep 1, coastwide reallocation 
Dec 1  

• 50:50 reallocation Aug 1, coastwide reallocation 
Dec 1  

• 50:50 initial allocation; reallocation Sep 1, 
coastwide reallocation Dec 1  

 



• Analysis 
 

– Factors considered in analyzing the various 
alternatives:  
• Early closure of a fishery sector;  
• Landings forgone/gained relative to the status 

quo for the three fishery sectors - - S. CA, N. CA 
and OW;  

• Full use of available annual harvest guideline; 
• Incremental changes in net national benefits 

(producer surplus) under each alternative; 
• Is the alternative doable in 2003?  

 
– For 2003: HG=110,908 mt; initial allocation 66% 

south, 33% north;  N-S line at Pt Piedras Blancas. 
 

– Monthly landings were projected for each fishery 
sector under each allocation alternative. 
 



• Analysis (continued)  
 

– Annual landings across all sectors were constrained 
by the 2003 HG. 
 

– For each fishery sector, the change in annual 
landings from the status quo was calculated for 
each alternative. 
 

– Unit measures of producer surplus (PS) for each 
sector were estimated from cost and earnings data 
provided by sardine processors. 
 

– For each fishery sector the incremental change in 
PS was estimated  for each alternative. 
 

• Results 
 

 



Monthly Landings of Pacific Sardine Under Proposed HG Allocation Options
Status Quo, 2002 Landings + 10% (110,908 mt Harvest Guideline; 66% S, 33% N; N-S Line at 35o 40' N;
Reallocate Remaining HG 50:50 October 1)

SUBAREA LANDINGS ALLOC AVAILABLE (Month Start)
Month SC 2002 NC 2002 OW 2002 South North South North
Jan 5,250 249 0 5,250 249 73,939 36,969
Feb 8,435 1,232 0 8,435 1,232 68,689 36,721
Mar 6,990 178 0 6,990 178 60,254 35,488
Apr 5,658 71 0 5,658 71 53,264 35,311
May 2,257 1 0 2,257 1 47,605 35,239
Jun 692 1 3,450 692 3,451 45,348 35,238
Jul 3,322 362 13,329 3,322 13,691 44,656 31,788 HG remaining Sep 30
Aug 4,875 2,934 15,163 4,875 18,097 41,334 18,097 South North
Sep 4,473 0 0 4,473 0 36,459 0 31,986 0
Oct 4,190 6,188 1,204 4,190 7,392 15,993 15,993 Reallocate 50:50 on Oct 1
Nov 3,674 2,473 0 3,674 2,473 11,803 8,601
Dec 4,039 371 0 4,039 371 8,129 6,128
Total 53,856 14,060 33,145 53,856 47,205 4,090 5,757 HG Remaining Season End

REGION LANDINGS



Estimated economic impacts, changes in producer surplus (PS), of proposed West Coast 
sardine harvest guideline reallocation options (2001 $).

 Southern CA Northern CA OR & WA Total

Projected Landings (MT) 53,856 14,060 33,145 101,061
PS Per Ton $134.40 $130.26 $205.64
Total PS $7,238,050 $1,831,481 $6,815,794 $15,885,326

Projected Landings (MT) 51,356 16,299 43,253 110,908
Change from Status Quo 2,500 2,239 10,108 9,847
Change in PS $336,022 $291,693 $2,078,460 $2,034,131

Projected Landings (MT) 50,239 14,095 43,253 107,587
Change from Status Quo 3,618 35 10,108 6,526
Change in PS $486,175 $4,624 $2,078,460 $1,596,909

Projected Landings (MT) 51,356 16,299 43,253 110,908
Change from Status Quo 2,500 2,239 10,108 9,847
Change in PS $336,022 $291,693 $2,078,460 $2,034,131

Projected Landings (MT) 53,631 16,508 40,767 110,907
Change from Status Quo 225 2,449 7,622 9,846
Change in PS $30,239 $318,951 $1,567,441 $1,856,152

Projected Landings (MT) 50,239 14,095 43,253 107,587
Change from Status Quo 3,618 35 10,108 6,526
Change in PS $486,175 $4,624 $2,078,460 $1,596,909

Projected Landings (MT) 53,856 14,334 41,236 109,426
Change from Status Quo 0 274 8,091 8,365
Change in PS $0 $35,692 $1,663,693 $1,699,385

Projected Landings (MT) 53,856 7,672 41,286 102,815
Change from Status Quo 0 6,387 8,141 1,754
Change in PS $0 $832,052 $1,674,141 $842,089

Projected Landings (MT) 53,856 13,607 43,166 110,629
Change from Status Quo 0 453 10,021 9,568
Change in PS $0 $58,960 $2,060,570 $2,001,609

Option: 4a  (66/33, Pt. Piedras Blancas, Re-all Sep 1, Coastwide Dec 1)

Option: 4ai  (66/33, Pt. Piedras Blancas, Re-all Aug 1, Coastwide Dec 1)

Option: 4b  (50/50, Pt. Piedras Blancas, Re-all Sep 1, Coastwide Dec 1)

Regional Impact

Option: STATUS QUO (2002 Landings + 10%, 66/33, Pt. Piedras Blancas, Re-all Oct 1)

Option: NO ALLOCATION (HG available coastwide all year)

Option: 3a (66/33, Pt. Arena, Re-all Sep 1, Coastwide Dec 1)

Option: 3aii (66/33, Pt. Arena, Coastwide Sep 1)

Option: 3aiii (66/33, Pt. Arena, Re-all 80/20 Sep 1, Coastwide Dec 1)

Option: 3b (50/50, Pt. Arena, Re-all Sep 1, Coastwide Dec 1)



Summary of options for restructuring the 2003 sardine allocation framework. 
(Based upon 2002 landings inflated by 10% for every sector)

Harvest Change in
CPSMT Initial Guideline Producer Do-able 

Alternative Alternatives S. CA N. CA OR/WA S. CA N. CA OR/WA Remaining (MT) Surplus (2001 $) in 2003
Alternative 1 Status Quo No Yes Yes 0 0 0 9,847 $0 Yes

No Allocation Yes Yes Yes -2,500 2,239 10,108 0 $2,034,131 No
Alternative 2 3a (66/33, Pt Arena) Yes Yes No -3,618 35 10,108 3,321 $1,596,909 Yes

3aii (66/33, Coastwide - Sep 1) Yes Yes No -2,500 2,239 10,108 0 $2,034,131
Alternative 3 3aiii (66/33, 80/20 on Sep 1) Yes Yes Yes -225 2,449 7,622 1 $1,856,152 Yes

3b (50/50, Pt Arena) Yes Yes No -3,618 35 10,108 3,321 $1,596,909 No
Alternative 4 4a (66/33, Sep Re-all) No Yes Yes 0 274 8,091 1,482 $1,699,385 Yes

4ai (66/33, Aug Re-all) No Yes Yes 0 -6,387 8,141 8,093 $842,089
4b (50/50, Sep Re-all) No Yes Yes 0 -453 10,021 279 $2,001,609 No

Note: All "3" options shift the allocation line to Pt. Arena
CPSMT  alternative
Not do-able in 2003
Rejected by CPSMT as not reasonable

Early Closure Change in Utilization (MT)



Exhibit I.2.b 
Supplemental SSC Report 

March 2003 
 
 
 

SCIENTIFIC AND STATISTICAL COMMITTEE REPORT ON 
DRAFT REGULATORY AMENDMENT AND ANALYSIS FOR CHANGES TO SARDINE 

ALLOCATION 
 

Dr. Sam Herrick briefed the Scientific and Statistical Committee (SSC) on the alternatives 
for an interim Pacific sardine allocation formula and the analysis of these alternatives.  A 
status quo and eight other alternatives were considered, based on the choice of a 
north/south boundary, the initial allocation between the northern and southern subareas, 
the date of the re-allocation of any remaining optimum yield (OY) between these subareas, 
the split between these areas at the re-allocation, and the date of a coastwide allocation. 
The nine alternatives were reduced to four by the Coastal Pelagic Species Management 
Team (CPSMT) based on feasibility, equitability, the full utilization of the annual OY, the 
estimated change in net national benefits, and the probability of one of the fishing sectors 
having to close prematurely. 
 
The allocation formula being considered is only expected to be used for two years (2003 
and 2004) with plans to replace it by a formula that takes fuller account of biological and 
economic factors.  The SSC noted that analysis of a long-term allocation formula should 
make use of the results of the sardine surveys that are planned to start in 2003.  These 
surveys should provide information regarding biomass levels off Oregon and Washington 
relative to those off California.  The analysis of future alternatives should also be based on 
economic data collected from designed surveys rather than voluntary information and 
attempt to incorporate the impacts of the seasonal variability in landings. 
 
The SSC notes that all of the alternatives would increase harvest opportunities off Oregon 
and Washington. However, these alternatives are only designed to avoid the problems 
encountered in 2002; future analyses may identify other alternatives.  The SSC, therefore, 
cautions that the alternatives under consideration for 2003 and 2004 should not be 
interpreted as a signal that the Oregon and Washington fisheries can continue to expand 
and suggests the current number of state permits for the Oregon/Washington-based 
sectors be frozen until a long-term allocation formula is selected. 
 
 
PFMC 
03/13/03 
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 Exhibit I.3 
 Situation Summary 
 March 2003 
 
 
 UPDATE ON SARDINE STOCK ASSESSMENT REVIEW PROCESS 
 
Situation:  In June of 2002, the Council initiated preparation for a Stock Assessment Review (STAR) 
Workshop for coastal pelagic species (CPS).  The CPS STAR Panel is tentatively scheduled for 
September 2003.  The assessment models used for Pacific sardine and Pacific mackerel will be the 
focus of the 2003 CPS STAR Panel. 
 
The Scientific and Statistical Committee will present draft Terms of Reference for the CPS STAR process. 
 Based upon its review of the Terms of Reference, the Council could consider tentative approval of the 
Terms of Reference and request they be forwarded to the CPS Management Team and CPS Advisory 
Subpanel for their review.  Final approval of the Terms of Reference could be scheduled for the April 
2003 Council meeting. 
 

Council Action: 

 

1. Consider Approving Terms of Reference. 
 
Reference Materials: 
 
1. Exhibit I.3.b, Supplemental SSC Report – Draft CPS STAR Terms of Reference. 
 
Agenda Order: 
 
a. Agendum Overview Dan Waldeck 
b. Reports and Comments of Advisory Bodies 
c. Public Comment 

d. Council Action:  Consider Approving Terms of Reference 
 
 
PFMC 
02/19/03 



 Exhibit I.3.b 
 Supplemental SSC Report 
 March 2003 
 
 DRAFT COASTAL PELAGIC SPECIES STOCK ASSESSMENT REVIEW 
 TERMS OF REFERENCE 
 
 
Dr. Robert Francis updated the Scientific and Statistical Committee (SSC) on the status of the draft terms 
of reference (TOR) for the planning of a Stock Assessment Review (STAR) workshop for coastal pelagic 
species (CPS). The draft TOR are complete, with only minor revisions expected. The SSC endorses 
preliminary approval of the draft TOR at this Council meeting with full approval anticipated at the April 
meeting.  
 
The SSC discussion about the CPS STAR process focused on three questions: 
 

1. Would models and data for the new sardine and mackerel assessments be available in time for 
the STAR workshop? 

 
2. The STAR Panel will include the chair of the SSC CPS Subcommittee; would there be other SSC 

representatives? 
 

3. Would results from the STAR workshop be available in time to inform management decisions? 
 
Timing of the STAR workshop faces two constraints: use of mackerel assessments at June Council meetings 

and use of sardine assessments at November Council meetings. The SSC considered two proposals for 
the timing of the STAR workshop: September 2003 and May 2004, and tentatively accepts the May 
proposal as being superior. Advantages of a May workshop include having results from both mackerel and 
sardine assessments available in time for the management process in 2004. Issues about stock status 
(rebuilding thresholds, for example) and funding for the workshop still need to be resolved. 

 
 
PFMC 
03/13/03 
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 DRAFT DOCUMENT FOR SSC REVIEW 
 
 
COASTAL PELAGIC SPECIES STOCK ASSESSMENT AND REVIEW PROCESS 
 

Introduction 
 
The purpose of this document is to help the Council family and others understand the coastal pelagic stock 

assessment review process (STAR).  Parties involved are the National Marine Fisheries Service (NMFS); 
state agencies; the Council and its advisors, including the Scientific and Statistical Committee (SSC), 
Coastal Pelagic Species Management Team (CPSMT), Coastal Pelagic Species Advisory Subpanel 
(CPSAS), Council staff; and interested persons.  The STAR process is a key element in an overall 
process designed to make timely use of new fishery and survey data, to analyze and understand these 
data as completely as possible, to provide opportunity for public comment, and to assure that the results 
are as accurate and error-free as possible.  The STAR process is designed to assist in balancing these 
somewhat conflicting goals of timeliness, completeness and openness. 

 
Stock assessments for Pacific sardine and Pacific mackerel are conducted annually to assess the abundance, 

trends and appropriate harvest levels for these species.1  Assessments use statistical population models 
to analyze and integrate a combination of survey, fishery and biological data.  At its November 2001 
meeting, the SSC reported that 

 
The Coastal Pelagic Species Management Team (CPSMT) has recommended a peer review 

process for the coastal pelagic species similar to the groundfish STAR process.  The 
CPSMT suggests that full sardine and Pacific mackerel stock assessments and reviews 
be conducted on a triennial cycle, with a less formal review by the CPSMT and SSC 
during interim years.  Full stock assessment reports would be developed and distributed 
following each STAR panel review.  Details from interim-year assessments could be 
documented in executive summaries similar to the one produced for this year’s (2001) 
sardine assessment.  As entirely new assessments are developed, a STAR panel would 
be convened to review the assessment prior to implementation of results for setting 
harvest guidelines.  The SSC supports the CPSMT’s proposal. 

 
At its June 2002 meeting, the SSC further noted that the methodology on which the 2002 Pacific mackerel 

stock assessment was based... 
 

is not fully documented in the Stock Assessment and Fishery Evaluation (SAFE) report 
precluding a detailed review by the SSC at this time. The SSC recommends the 
methodology be reviewed in detail by a stock assessment review panel in 2003.  The 
CPS subcommittee of the SSC will develop Terms of Reference for such a review if it is 
supported and funded.  The timing of any review needs to be coordinated with the timing 
of the groundfish Stock Assessment Review (STAR) Panels for 2003. 

 
Clearly there is a need to develop and implement a stock assessment and review (STAR) process for coastal 

pelagic species similar to that for groundfish.  The first and most pressing candidates are Pacific sardine 

                                            
1Stock assessments are conducted for species “actively” managed under the Coastal Pelagic 

Species Fishery Management Plan (FMP).  That is, fisheries for Pacific sardine and Pacific mackerel are 
actively managed via annual harvest guidelines and management specifications, which are based on 
current stock assessment information.  Jack mackerel, Northern anchovy, and market squid are 
“monitored” species under the FMP.  Annual landings of these species are monitored and reported in the 
annual Stock Assessment and Fishery Evaluation (SAFE) report, but harvest guidelines are not set for 
them. 
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and Pacific mackerel. 
 
Pacific sardine is now, along with Pacific whiting, the most abundant fish resource off the West Coast; at one 

time sardine was the largest single-species fishery in the world.  Yet the research program for supporting 
sardine assessment is seriously under funded and under reviewed.  The current fishery independent 
surveys only provide indices of sardine egg abundance and daily egg production.  The aerial fish spotter 
index (used as a measure of sardine recruitment) only covers the nearshore areas of the southern 
California Bight and, more recently, spotter effort has been at negligible levels as spotter pilots have 
focused on other non-CPS fisheries.  The adult parameters used in recent biomass estimates are 
computed on the basis of biological data collected in 1994, at a time when the population was one-tenth of 
the 2002 biomass.  The data sources for sardine are limited to geographic areas off Baja California, 
Mexico, and the State of California (particularly the area from San Diego to Monterey Bay).  A migration 
model parameterized with historical estimates of sardine migration rates is used to extrapolate the stock 
assessment to the northern areas of the sardine distribution.  With the recent expansion of the sardine 
population off Oregon, Washington, and British Columbia, there is an urgent need to incorporate 
fishery-dependent data for northern areas into the stock assessment and to initiate resource surveys to 
establish a fishery-independent time series for those areas. 

 
The same can be said for Pacific mackerel.  The 2002 HG was based on the same stock assessment 

methodology and harvest control rule used in 2001, with the addition of one additional year’s data.  
Compared with the 2001 assessment, the biomass time series for the 2002 assessment was 14% lower 
over the last decade, and the July 1, 2001 biomass, a projection in the 2001 assessment, 30% lower.  
The methodology on which this (current) assessment is based is not fully documented in the Stock 
Assessment and Fishery Evaluation (SAFE) report precluding a detailed review by the SSC.  Therefore, 
in 2002 the SSC recommended (June 2002 minutes) that the methodology be reviewed in detail by a 
stock assessment review panel as soon as possible. 

 

STAR Goals and Objectives 
 
The goals and objectives for the CPS assessment and review process2 are: 
 
a. Ensure that CPS stock assessments provide the kinds and quality of information required by all members 

of the Council family. 
 
b. Satisfy the Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens Act) and 

other legal requirements. 
 
c. Provide a well-defined, Council oriented process that helps make CPS stock assessments the "best 

available" scientific information and facilitates use of the information by the Council.  In this context, 
"well-defined" means with a detailed calendar, explicit responsibilities for all participants, and specified 
outcomes and reports. 

 
d. Emphasize external, independent review of CPS stock assessment work. 
 
e. Increase understanding and acceptance of CPS stock assessment and review work by all members of the 

Council family. 
 
f. Identify research needed to improve assessments, reviews and fishery management in the future. 

                                            
2In this document, the term "stock assessment" includes activities, analyses, and management 

recommendations, beginning with data collection and continuing through to the development of 
management recommendations by the Coastal Pelagic Species Management Team and information 
presented to the Council as a basis for management decisions. 
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g. Use assessment and review resources effectively and efficiently. 
 
 

Shared Responsibilities 
 
All parties have a stake in assuring adequate technical review of stock assessments.  NMFS must determine 

that the best scientific advice has been used when it approves fishery management recommendations 
made by the Council.  The Council uses advice from the SSC to determine whether the information on 
which it will base its recommendation is the “best available” scientific advice.  Fishery managers and 
scientists providing technical documents to the Council for use in management need to ensure that the 
work is technically correct.  Program reviews, in-depth external reviews, and peer-reviewed scientific 
publications are used by federal and state agencies to provide quality assurance for the basic scientific 
methods used to produce stock assessments.  However, the time-frame for this sort of review is not 
suited to the routine examination of assessments that are, generally, the primary basis for a harvest 
recommendation. 

 
The review of current stock assessments requires a routine, dedicated effort that simultaneously meets the 

needs of NMFS, the Council, and others.  Leadership, in the context of the stock assessment review 
process for CPS species, means consulting with all interested parties to plan, prepare terms of reference, 
and develop a calendar of events and a list of deliverables.  Coordination means organizing and carrying 
out review meetings, distributing documents in a timely fashion, and making sure that assessments and 
reviews are completed according to plan.  Leadership and coordination both involve costs, both monetary 
and time, which have not been calculated, but are likely substantial. 

 
The Council and NMFS share primary responsibility to a successful STAR process.  The Council will sponsor 

the process and involve its standing advisory committees, especially the Scientific and Statistical 
Committee.  The chair of the SSC CPS subcommittee will coordinate, oversee and facilitate the process.  
Together they will consult with all interested parties to plan, prepare terms of reference, and develop a 
calendar of events and a list of deliverables.  NMFS and the Council will share fiscal and logistical 
responsibilities. 

 
The CPS STAR process is sponsored by the Council because the Federal Advisory Committee Act (FACA) 

limits the ability of NMFS to establish advisory committees.  FACA specifies a procedure for convening 
advisory committees that provide consensus recommendations to the federal government.  The intent of 
FACA was to limit the number of advisory committees; ensure that advisory committees fairly represent 
affected parties; and insure that advisory committee meetings, discussions, and reports are carried out 
and prepared in full public view.  Under FACA, advisory committees must be chartered by the Department 
of Commerce through a rather cumbersome process.  However, the Magnuson-Stevens Act exempts the 
Council from FACA per se, but requires public notice and open meetings similar to those under FACA. 

 

CPS STAR Coordination 
 
The SSC CPS subcommittee chair will work with the Council, Council staff, other agencies, groups or 

interested persons that carry out assessment work to coordinate and organize STAT Teams and STAR 
Panels, and make sure that work is carried out in a timely fashion according to the calendar and terms of 
reference. 

 
The SSC CPS subcommittee chair, in consultation with the SSC, will select STAR Panel chairs, and will 

coordinate the selection of external reviewers following criteria for reviewer qualifications, nomination, and 
selection.  The public is welcome to nominate qualified reviewers.  Following any modifications to the 
stock assessments resulting from STAR panel reviews and prior to distribution of stock assessment 
documents and STAR panel reports, the coordinator will review the stock assessments and panel reports 
for consistency with the terms of reference, especially completeness.  Inconsistencies will be identified.  
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Authors will be requested to make appropriate revisions in time to meet the deadline for distributing 
documents for the CPSMT meeting at which harvest guideline (HG) recommendations are developed. 

 
Individuals (employed by NMFS, state agencies, or other entities) that conduct assessments or technical work 

in connection with CPS stock assessments are responsible for ensuring their work is technically sound 
and complete.  The Council’s review process is the principal means for review of complete stock 
assessments, although additional in-depth technical review of methods and data is desirable.  Stock 
assessments conducted by NMFS, state agencies, or other entities must be completed and reviewed in 
full accordance with the terms of reference, at times specified in the calendar. 

 

CPSMT Responsibilities 
 
The CPSMT is responsible for identifying and evaluating potential management actions based on the best 

available scientific information.  In particular, the CPSMT makes HG recommendations to the Council 
based on agreed control rules.  The CPSMT will use stock assessments, STAR Panel reports, and other 
information in making their HG recommendations.  Preliminary HG recommendations will be developed 
by the CPSMT according to the management process defined in Council Operating Procedures (COP-9).  
A representative of the CPSMT will serve as a liaison to each STAR Panel, but will not serve as a member 
of the Panel.  The CPSMT will not seek revision or additional review of the stock assessments after they 
have been reviewed by the STAR Panel.  The CPSMT chair will communicate any unresolved issues to 
the SSC for consideration.  Successful separation of scientific (i.e.; STAT Team and STAR Panels) from 
management (i.e.; CPSMT) work depends on stock assessment documents and STAR reviews being 
completed by the time the CPSMT meets to discuss preliminary HG levels.  However, the CPSMT can 
request additional model projections, based on reviewed model scenarios, in order to develop a full 
evaluation of potential management actions. 

 

CPSAS Responsibilities 
 
The chair of the CPSAS will appoint a representative to participate at the STAR Panel meeting.  The CPSAS 

representative will participate in review discussions as an advisor to the STAR Panel, in the same capacity 
as the CPSMT advisor. 

 
The CPSAS representative will attend the CPSMT meeting at which preliminary HG recommendations are 

developed.  The CPSAS representative will also attend subsequent CPSMT, Council, and other 
necessary meetings. 

 
The CPSAS representative will provide appropriate data and advice to the STAR Panel and CPSMT and will 

report to the CPSAS on STAR Panel and CPSMT meeting proceedings. 
 

SSC Responsibilities 
 
The Scientific and Statistical Committee (SSC) will participate in the stock assessment review process and 

provide the CPSMT and Council with technical advice related to the stock assessments and the review 
process.  The SSC will assign one member from its CPS Subcommittee to each STAR Panel.  This 
member is expected to attend the assigned STAR Panel meeting, the CPSMT meeting at which HG 
recommendations are made, and the Council meetings when CPS stock assessment agenda items are 
discussed.  The SSC representative on the STAR Panel will present the STAR Panel report at CPSMT, 
SSC and Council meetings.  The SSC representative will communicate SSC comments or questions to 
the CPSMT and STAR Panel chair.  The SSC will review any additional analytical work on any of the 
stock assessments required or carried out by the CPSMT after the stock assessments have been 
reviewed by the STAR Panels.  In addition, the SSC will review and advise the CPSMT and Council on 
harvest guideline recommendations. 

 
The SSC, during their normally scheduled meetings, will serve as arbitrator to resolve disagreements between 
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the STAT Team, STAR Panel, or CPSMT.  The STAT Team and the STAR Panel may disagree on 
technical issues regarding an assessment.  In this case, a complete stock assessment must include a 
point-by-point response by the STAT Team to each of the STAR Panel recommendations.  Estimates and 
projections representing all sides of the disagreement need to be presented, reviewed, and commented on 
by the SSC. 

 

Council Staff Responsibilities 
 
Council Staff will prepare meeting notices and distribute stock assessment documents, stock summaries, 

meeting minutes, and other appropriate documents.  Council Staff will assist in coordination of the STAR 
process.  Staff will also publish or maintain file copies of reports from each STAR Panel (containing items 
specified in the STAR Panel’s term of reference), the outline for CPS stock assessment documents, 
comments from external reviewers, SSC, CPSMT, and CPSAS, letters from the public, and any other 
relevant information.  At a minimum, the stock assessments (STAT Team reports, STAR Panel reports, 
and stock summaries) should be published and distributed in the Council’s annual CPS SAFE document. 

 

Terms of Reference for STAR Panels and Their Meetings 
 
The principal responsibility of the STAR Panel is to carry out the following terms of reference.  The STAR 

Panel’s work includes: 
 

1. reviewing draft stock assessment documents and any other pertinent information (e.g.; previous 
assessments and STAR Panel reports, if available); 

2. working with STAT Teams to ensure assessments are reviewed as needed; 
3. documenting meeting discussions; and 
4. reviewing summaries of stock status (prepared by STAT Teams) for inclusion in the SAFE document. 

 
STAR Panels normally include a chair, at least one “external” member (i.e.; outside the Council family and not 

involved in management or assessment of West Coast CPS), and one SSC member.  The total number 
of STAR members should be at least “n+2" where n is the number of stock assessments and “2" counts 
the chair and external reviewer.  In addition to Panel members, STAR meetings will include CPSMT and 
CPSAS advisory representatives with responsibilities laid out in their terms of reference. 

 
STAR Panels normally meet for one week. 
 
The number of assessments reviewed per Panel should not exceed two. 
 
The STAR Panel is responsible for determining if a stock assessment document is sufficiently complete.  It is 

the Panel’s responsibility to identify assessments that cannot be reviewed or completed for any reason.  
The Panel’s decision that an assessment is complete should be made by consensus.  If a Panel cannot 
reach agreement, then the nature of the disagreement must be described in the Panel’s report. 

 
The STAR Panel’s terms of reference concern technical aspects of stock assessment work.  The STAR Panel 

should strive for a risk neutral approach in its reports and deliberations.  Confidence intervals of indices 
and model outputs, as well as other measures of uncertainty that could affect management decisions, 
should be provided in completed stock assessments and the reports prepared by STAR Panels.  The 
STAR Panel should identify scenarios that are unlikely or have a flawed technical basis. 

 
Recommendations and requests to the STAT Team for additional or revised analyses must be clear, explicit 

and in writing.  A written summary of discussion on significant technical points and lists of all STAR Panel 
recommendations and requests to the STAT Team are required in the STAR Panel’s report.  This should 
be completed (at least in draft form) prior to the end of the meeting.  It is the chair and Panel’s 
responsibility to carry out any follow-up review work that is required. 
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Additional analyses required in the stock assessment should be completed during the STAR Panel meeting.  
If follow-up work by the STAT Team is required after the review meeting, then it is the Panel's 
responsibility to track STAT Team progress.  In particular, the chair is responsible for communicating with 
all Panel members (by phone, e-mail, or any convenient means) to determine if the revised stock 
assessment and documents are complete and ready to be used by managers in the Council family.  If 
stock assessments and reviews are not complete at the end of the STAR Panel meeting, then the work 
must be completed prior to the CPSMT meeting where the assessments and preliminary HG levels are 
discussed. 

 
The STAR Panel, STAT Team, and all interested parties are legitimate meeting participants that must be 

accommodated in discussions.  It is the STAR Panel chair’s responsibility to manage discussions and 
public comment so that work can be completed. 

 
STAT Teams and STAR Panels may disagree on technical issues.  If the STAR Panel and STAT Team 

disagree, the STAR Panel must document the areas of disagreement in its report.  The STAR Panel may 
request additional analysis based on alternative approaches.  Estimates and projections representing all 
sides of the disagreement need to be presented in the assessment document, reviewed, and commented 
on by the SSC.  It is expected that the STAT Team will make a good faith effort to complete these 
analyses. 

 
The SSC representative on the STAR Panel is expected to attend CPSMT and Council meetings where stock 

assessments and harvest projections are discussed to explain the reviews and provide other technical 
information and advice. 

 
The chair is responsible for providing Council staff with a camera ready and suitable electronic version of the 

Panel’s report for inclusion in the annual SAFE report. 
 

Suggested Template for STAR Panel Report 
 

· Minutes of the STAR Panel meeting, including name and affiliation of STAR Panel members; 
· List of analyses requested by the STAR Panel; 
· Comments on the technical merits and/or deficiencies in the assessment and recommendations for 

remedies; 
· Explanation of areas of disagreement regarding STAR Panel recommendations: 

 among STAR Panel members (majority and minority reports), and 

 between the STAR Panel and STAT Team; 
· Unresolved problems and major uncertainties, e.g.; any special issues that complicate scientific 

assessment, questions about the best model scenario; and 
· Prioritized recommendations for future research and data collection. 

 

Terms of Reference for CPS_STAT Teams 
 
The STAT Team will carry out its work according to these terms of reference. 
 
Each STAT Team will appoint a representative to coordinate work with the STAR Panel and attend the STAR 

Panel meeting. 
 
Each STAT Team will appoint a representative who will attend the CPSMT, CPSAS, and Council meetings 

where preliminary harvest levels are discussed.  In addition, a representative of the STAT Team should 
attend the CPSMT and Council meeting where final HG recommendations are developed, if requested or 
necessary.  At these meetings, the STAT Team member shall be available to answer questions about the 
STAT Team report. 

 
The STAT Team is responsible for preparing three versions of the stock assessment document: 1) a “draft” for 
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discussion at the stock assessment review meeting; 2) a revised “complete draft” for distribution to the 
CPSMT, CPSAS, SSC, and Council for discussions about preliminary harvest levels; 3) a “final” version 
published in the SAFE report.  Other than authorized changes, only editorial and other minor changes 
should be made between the “complete draft” and “final” versions.  The STAT Team will distribute “draft” 
assessment documents to the STAR Panel, Council, and CPSMT and CPSAS representatives at least two 
weeks prior to the STAR Panel meeting. 

 
The STAT Team is responsible for bringing computerized data and working assessment models to the review 

meeting in a form that can be analyzed on site.  STAT Teams should take the initiative in building and 
selecting candidate models.  If possible, the STAT Team should have several complete models and be 
prepared to justify model recommendations. 

 
The STAT Team is responsible for producing the complete draft by the end of the STAR Panel meeting.  In 

the event that the complete draft is not completed, the Team is responsible for completing the work as 
soon as possible and to the satisfaction of the STAR Panel at least one week before the CPSMT meeting. 

 
The STAT Team and the STAR Panel may disagree on technical issues regarding an assessment, but a 

complete stock assessment must include a point-by-point response by the STAT Team to each of the 
STAR Panel recommendations.  Estimates and projections representing all sides of the disagreement 
need to be presented, reviewed, and commented on by the SSC. 

 
Electronic versions of final assessment documents, parameter files, data files, and key output files will be 

provided to Council staff. 
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 Appendix A:  Outline for CPS Stock Assessment Documents 
 
 
This is an outline of items that should be included in stock assessment reports for CPS managed by the 

Pacific Fishery Management Council.  The outline is a working document meant to provide assessment 
authors with flexible guidelines about how to organize and communicate their work.  All items listed in the 
outline may not be appropriate or available for each assessment.  In the interest of clarity and uniformity 
of presentation, stock assessment authors and reviewers are encouraged (but not required) to use the 
same organization and section names as in the outline.  It is important that time trends of catch, 
abundance, harvest rates, recruitment and other key quantities be presented in tabular form to facilitate 
full understanding and followup work. 

 
1. Title page and list of preparers (the names and affiliations of the stock assessment team (STAT) either 

alphabetically or as first and secondary authors) 
 

2. Executive Summary (this also serves as the STAT summary included in the SAFE) 
 

3. Introduction 
a. Scientific name, distribution, stock structure, management units 
b. Important features of life history that affect management (e.g.; migration, sexual dimorphism, 

bathymetric demography) 
c. Important features of current fishery and relevant history of fishery 
d. Management history (e.g. changes in management measures, harvest guidelines) 
e. Management performance – a table or tables comparing annual biomass, harvest guidelines, and 

landings for each management subarea and year 
 

4. Assessment 
a. Data 

i. Landings by year and fishery, catch-at-age, weight-at-age, survey and CPUE data, data used 
to estimate biological parameters (e.g.; growth rates, maturity schedules, and natural 
mortality) with coefficients of variances (CVs) or variances if available.  Include complete 
tables and figures if practical 

ii. Sample size information for length and age composition data by area, year, etc. 
 

b. History of modeling approaches used for this stock – changes between current and previous 
assessment models 

 
c. Model description 

i. Complete description of any new modeling approaches 
ii. Assessment program with last revision date (i.e.; date executable program file was compiled) 
iii. List and description of all likelihood components in the model 
iv. Constraints on parameters, selectivity assumptions, natural mortality, assumed level of age 

reader agreement or assumed ageing error (if applicable), and other assumed parameters 
v. Description of stock-recruitment constraint or components 
vi. Critical assumptions and consequences of assumption failures 
vii. Convergence criteria 

 
d. Model selection and evaluation 

i. Evidence of search for balance between realistic (but possibly over-parameterized) and 
simpler (but not realistic) models 

ii. Use hierarchical approach where possible (e.g.; asymptotic vs. domed selectivities, constant 
vs. time varying selectivities) 

iii. Do parameter estimates make sense, are they credible? 
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iv. Residual analysis (e.g.; residual plots, time series plots of observed and predicted values, or 
other approach) 

v. Convergence status and convergence criteria for “base-run(s)” 
vi. Randomization run results or other evidence of search for global best estimates 

 
e. Base-run(s) results 

i. Table listing all parameters in the stock assessment model used for base runs, their purpose 
(e.g.; recruitment parameter, selectivity parameter) and whether or not the parameter was 
actually estimated in the stock assessment model 

ii. Time-series of total and spawning biomass, recruitment and fishing mortality or exploitation 
rate estimates (table and figures) 

iii. Selectivity estimates (if not included elsewhere) 
iv. Stock-recruitment relationship 

 
f. Uncertainty and sensitivity analyses 

i. The best approach for describing uncertainty and range of probable biomass estimates in 
CPS assessments may depend on the situation.  Possible approaches include: 

A. Sensitivity analyses (tables or figures) that show ending biomass levels or likelihood 
component values obtained while systematically varying emphasis factors for each 
type of data in the model 

B. Likelihood profiles for parameters or biomass levels may also be used 
C. CVs for biomass estimated by bootstrap, implicit autodifferentiation, or the delta method 
D. Subjective appraisal of magnitude and sources of uncertainty 
E. Comparison of alternate models 
F. Comparison of alternate assumptions about recent recruitment 

ii. If a range of model runs (e.g.; based on CV’s or alternate assumptions about model structure 
or recruitment) is used to depict uncertainty, then it is important that some qualitative or 
quantitative information about relative probability be included.  If no statements about 
relative probability can be made, then it is important to state that all scenarios (or all 
scenarios between the bounds depicted by the runs) are equally likely 

iii. If possible, ranges depicting uncertainty should include at least three runs:  (a) one judged 
most probable; (b) at least one that depicts the range of uncertainty in the direction of 
lower current biomass levels; and (c) one that depicts the range of uncertainty in the 
direction of higher current biomass levels.  The entire range of uncertainty should be 
carried through stock projections and decision table analyses 

iv. Retrospective analysis (retrospective bias in base model or models for each area) 
v. Historic analysis (plot of actual estimates from current and previous assessments for each 

area) 
vi Simulation results (if available) 

 
5. Rebuilding Parameters (may need to be tailored to CPS) 

a. Determine Bo as the product of spawners per recruit (SPR) in unfished state multiplied by the 
average recruitment expected while the stock is unfished.  This typically is estimated as the 
average recruitment during early years of fishery; 

b. BMSY = 0.4 Bo; (check if applicable to CPS) 
c. Mean generation time; and 
d. Forward projection using a Monte Carlo re-sampling of recruitments expected to occur as the 

stock rebuilds.  These future recruitments typically are taken from the recent time series of 
estimated recruitments or recruits per spawner 

 
6. Target Fishing Mortality Rates (if changes are proposed) 
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7. Harvest Projections and Decision Tables 
a. Harvest projections and decision tables should cover the plausible range of uncertainty about 

current biomass and the full range of candidate fishing mortality targets used for the stock or 
requested by the CPSMT.  Ideally, the alternatives described in the decision table will be 
drawn from a probability distribution which describes the pattern of uncertainty regarding the 
status of the stock and the consequences of alternative future management actions.  Where 
alternatives are not formally associated with a probability distribution, the document needs to 
present sufficient information to guide assignment of approximate probabilities to each 
alternative 

b. Information presented should include biomass and yield projections for at least three years into 
the future, beginning with the first year for which management action could be based upon the 
assessment 

 
8. Management Recommendations 

 
9. Research Needs (prioritized) 

 
10. Acknowledgments (include STAR Panel members and affiliations as well as names and affiliations of 

persons who contributed data, advice or information but were not part of the assessment team) 
 

11. Literature Cited 
 

12. Complete Parameter Files and Results for Base Runs 
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