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1. INTRODUCTION 
 
The Marine Stewardship Council (MSC) is a non-profit organization whose mandate is 
the long-term protection of the world’s marine fisheries and the associated ecological 
components.  Through a process of consultation with various stakeholders over a two-
year period commencing in 1996, the MSC established its standard for well managed and 
sustainable fisheries called the “MSC Principles and Criteria for Sustainable Fishing” 
(MSC P&Cs). 
 
The finalized MSC Fisheries Certification standard was issued in 1998, and has since 
been used as the basis by which fisheries are evaluated under the MSC program.  The 
fisheries certification methodology (FCM) has since been updated periodically with the 
current version (FCMv6) issued in September 2006. 
 
The objective of the MSC is to promote fisheries certified as sustainable directly in the 
marketplace through the use of the MSC Fish-tick eco-label on certified fish products.  
Ultimately, through educating fish product consumers about the plight of fishing stocks 
in the world and the MSC Program, it is hoped they will reward sustainable fisheries by 
choosing those fish products originating from certified sustainable fisheries.   
 
Interested fisheries can submit their candidature to an accredited certification body for 
comparison against the MSC P&Cs.  The comparison is a three part process inclusive of a 
pre-assessment (data gap analysis of the fishery), a full assessment (measurement of the 
fishery against the MSC P&Cs) and certification (5 year validity with annual surveillance 
requirements) for those fisheries that meet the standard.  Successfully certified fisheries 
can claim their fishery is well managed and sustainable through the use of the MSC Fish-
tick eco-label on product and marketing materials. 
 
1.1 Unit of Certification 
 
The MSC certification methodology defines a candidate fishery unit of certification as 
follows “The fishery or fish stock (=biologically distinct unit) combined with the fishing 
method/gear and practice (=vessel(s) pursuing the fish of that stock) and management 
framework." 
 
The candidate fishery is therefore defined as 
 
Species:   Ocean Shrimp, Pink Shrimp (Pandalus jordani) 
Geographic Area: West Coast USA, Oregon, Washington, California (WOC) 
Method of Capture: Otter trawl 
Fleet: Oregon permitted vessels fishing in WOC and US EEZ 

waters, landing in Oregon ports. 
Stock: This certification assesses the west coast ocean shrimp 

stock which extends from south east Alaska to California 
waters.  This assessment considers the health of the coast 
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wide stock and the effects of the Oregon permitted 
harvesters on that stock.    

Management: The fishery is managed by the Oregon Department of Fish 
and Wildlife. 

 
1.2 The Client 
 
The client for the assessment is the Oregon Trawl Commission, an Oregon state 
government agency.  The Oregon Trawl Commission (OTC) operates under the umbrella 
mandate of the Oregon Department of Agriculture Commodity Commissions Program.  
The commission was formed by a vote of the producers in 1962, and is funded entirely by 
fishermen from a percentage of their catch.  OTC is made up of eight commissioners: five 
fishermen, one processor, one distributor and one public member.  Commissioners are 
chosen from among the owners and captains of trawl vessels, processors and distributors 
by the director of the Oregon's Department of Agriculture. 
 
1.3 Summary 
 
This assessment was started in April 2005, finalized performance indicators were 
published in September 2006, a fishery visit was conducted in January 2007.  The 
assessment was conducted using the MSC Principles and Criteria for Sustainable Fishing, 
Issue 2, November 2002.  The MSC Fisheries Certification Methodology (FCM) Version 
5, April 2004 was followed for the initial part of the certification assessment, however, 
the latest version, Version 6, September 2006 was used for all subsequent steps after the 
finalization of the Performance Indicators and Scoring Guidelines in September 2006. 
 
The fishery is managed by the State of Oregon (Oregon Department of Fish and Wildlife) 
through a limited entry program requiring harvesters have both a license for operating a 
commercial fishing vessel and a limited entry ocean shrimp harvesting permit.  The 
Oregon Legislature used an Oregon Revised Statute (ORS) to establish the limited entry 
fishery.  The Oregon Fish and Wildlife Commission adopt other rules and regulations 
through the Oregon Administrative Rules (OARs) setting process. 
 
There is no formalized federal fishery management plan for West Coast ocean shrimp, 
however, the three states (Washington, Oregon and California - WOC) have adopted a 
tri-state management process which is used to establish common approaches on issues of 
fishery control and conservation. 
 
The Assessment Team consisted of three participating members and one lead auditor to 
provide guidance on the certification methodology as required by the MSC FCM.  The 
team members were, in order of MSC Principle, Mr. Don Parsons, M.Sc. Mr. Mark 
Pedersen, M.Sc. and Dr. James Wilen.  The Lead Auditor for TAVEL Certification was 
Mr. Steven Devitt, B.Sc. 
 
The Assessment Team developed the subcriteria groupings, performance indicators and 
scoring guidelines which were used to evaluate the performance of the fishery regarding 
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its conformance to the MSC Principles and Criteria for sustainable fishing.  Through the 
normal process of public comment, the performance indicators and scoring guidelines 
(PISGs) were finalized based on comments by the client, the MSC and stakeholders. 
Stakeholders were contacted personally and/or through the electronic media, and were 
given the opportunity to make written and oral submissions. 
 
After consideration of all objective evidence presented, the team recommends that the 
fishery be certified with conditions.  
 
1.4 Strengths and Weaknesses of Client Operation 
 
The Oregon shrimp fleet has a long history of actively working with the fishery managers 
to improve the fishery through innovation.  The fleet has actively participated to: identify 
solutions to increase CPUE through net experiments in the early fishery, identify 
biologically important periods and supported a fishery season to improve stock health and 
to reduce the bycatch of fishery through the introduction, testing and continual 
improvement of the bycatch reduction devices. 
 
There is a significant amount of latent effort in the fleet.  There are approximately 135 
shrimp permits issued in the Oregon fleet and for the last few years active permits have 
averaged between 37 and 50 permits.  Return of latent effort into the fishery presents a 
real risk to both the economic and biological health of the fishery.   
 
Shrimp biology and oceanographic conditions provide challenges to biologists in terms of 
developing a predictive capacity for stock abundance.  These challenges have left the 
fishery without predictive precautionary reference levels which can be used for managing 
harvest levels. 
 
1.5 Conditions  
 
Performance Indictor 1.1.2.1 
 
The client must meet the requirements of the 80 scoring guidepost prior to the first annual 
surveillance audit.  Discards are to be accurately recording in log books.  Discards are to 
be well estimated for adult and juvenile shrimp. 
 
Performance Indicator 2.1.1.4 
 
Within one year, the client must document the main elements of the ecosystem affected 
by the fishery. Within two years the client must have completed a study (including a 
report) that will provide inferences into understanding of the type and magnitude of 
effects that shrimp trawling has on the main ecosystem elements. Based on the results of 
the research, a report should provide a convincing scenario of how the ecosystem would 
likely recover if there are significant fishery related impacts.   
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Performance Indicator 3.1.3 
 
Prior to the first annual surveillance audit, the client must prove that the management 
system estimates all commercial catches, landings and by-catch and annually assesses the 
status of the stock. 
 
Performance Indicator 3.6.1 
 
Within one year, the client shall subject the fishery monitoring program to an 
independent outside review to identify gaps.  The review shall verify that the monitoring 
program covers all indicators of stock health and management performance. 
 
The review must be undertaken by a credible management expert.   
 
 
 
2.0 BACKGROUND TO THE REPORT 
 
2.1 Authors and Peer Reviews. 
 
The assessment team consisted of four individuals.  They are as follows: 
 
Mr. Don Parsons, M.Sc. – Retired shrimp population biologist from Fisheries and 
Oceans Canada, Newfoundland Region.  Mr. Parsons was the Principle Scientific 
Investigator for the biology, ecology and population dynamics of northern shrimp 
(Pandalus borealis) and fisheries research in the Newfoundland and Labrador Region 
from 1978 through to 2006.  He has represented Canada at several international fora on 
pandalus species.  He has published extensively on the biology and population dynamics 
of northern shrimp.  
 
Mark Pedersen, M.Sc. - A Senior Marine Scientist and President of Margenex 
International, founded in 1992.  Mr. Pedersen has extensive experience in marine and 
aquatic environmental issues; biology and habitats of economically important marine 
fishes, shellfish, halibut, and salmon species; fishery management policy and regulations; 
seafood business and statistics for Pacific Northwest fisheries; Alaska offshore fisheries 
and Pacific Fishery Management Council issues; and calculation of lost fishing revenues 
and potential fisherman earnings due to mishaps. He has directed, managed, and/or 
participated in numerous projects involving fish migrations, resource stock assessments, 
fishery characterization, marine habitat impact assessment, enhancement, and mitigation. 
His work also involves assessment of environmental impacts, the Endangered Species 
Act, and planning and design of natural resource related projects.  Mr. Pedersen worked 
with the Washington Department of Fisheries and Wildlife from 1973 to 1991, his last 
position there was as Deputy Assistant Director, Marine Fish and Shellfish Branch. 
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Mr. Pedersen was contracted as a peer reviewer of the US Alaska halibut long line fishery 
certification conducted by Scientific Certification Services in 2006. 
 
Dr. James Wilen – A Professor at the Department of Agricultural and Resource 
Economics at the University of California Davis campus.  His primary areas of interest 
and research are natural resource economics and environmental economics.  He was 
named a Distinguished Fellow of the American Agricultural Economics Association in 
2001.  He has written and presented on various issues associated with West Coast 
fisheries policy.  His work has focused on examination of bioeconomic modeling of 
fisheries policy, assessing marine policy analysis capabilities, examination of the limited 
entry prospects in multispecies fisheries on the West Coast,  
 
Lead Auditor – Certification Process 
 
Mr. Steven Devitt, B.Sc. – Mr. Devitt is the Operations Manager and Lead Auditor for 
TAVEL Certification Inc since 2000.  His principle responsibilities include management 
of the project, verification of proper MSC Fisheries Certification Methodology (FCM) 
procedural implementation during the full assessment, preparation of report and client 
contact.  Mr. Devitt brings a broad environmental and fisheries background to the project, 
he is a trained ISO 14000 lead auditor.  He also has a strong working knowledge of 
anthropogenic causes of disturbance to coastal zones. 
 
Peer Reviewers 
 
As required by MSC Fisheries Certification Methodology, version 6, the client reviewed 
report must be peer reviewed by two individuals.  The peer reviewers for this report are 
as follows: 
 
Dr. Donald Gunderson - Donald Gunderson is a retired Professor from the School of 
Aquatic and Fishery Sciences at the University of Washington. He joined the School of 
Fisheries in 1978, after working as a research fisheries biologist with the Washington 
State Department of Fisheries and then the National Marine Fisheries Service. Don's 
research interests are in population dynamics, habitat requirements and recruitment of 
marine fish. He received his Ph.D. in Fisheries from the University of Washington in 
1975.  
 
Dr. Susan Hanna – Susan Hanna is professor of marine economics at Oregon State 
University, affiliated with Oregon Sea Grant and with the Coastal Oregon Marine 
Experiment Station. Her research and publications are in the areas of fishery economics, 
fishery management, history of fishery policy and property rights. She has served as a 
scientific advisor to the Pacific Fishery Management Council, Northwest Power Planning 
Council, National Marine Fisheries Service, Minerals Management Service and National 
Oceanic and Atmospheric Administration. S he has been a member of the National 
Research Council's Ocean Studies Board and several NRC Committees.  
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2.2 Previous Assessments 
 
This is the first full assessment of conformity of the Oregon ocean shrimp fishery to the 
MSC Principles and Criteria for Sustainable Fishing.  
 
2.3 Field Inspections 
 
Field visits into the fishery were made once during the pre-assessment and on two 
occasions during the full assessment.  The pre-assessment visit was conducted in 
February 2004 with visits to the client’s office, then in Astoria, and to ODFW offices in 
Newport, Oregon.  The first full assessment visit was conducted in March 2006.  Two 
members of the assessment team met with the client and staff from the Oregon 
Department of Fish and Wildlife (ODFW).  The objective of the meeting was to educate 
the client and ODFW staff on the assessment process and to discuss the initial draft 
performance indicators.  There were also discussions about the general areas of concern 
in the fishery raised during the pre-assessment process.   
 
The primary fishery assessment visit was conducted during the period of January 21 to 
25, 2007 with meetings held in Newport and Astoria on January 23 and 24.  These 
meetings included the client, harvesters, processors, ODFW scientific and management 
staff, an observer of the West Coast Groundfish Observer Program and a member of the 
Oregon State Police.  The primary objective of the assessment visits was to confirm 
issues of the candidate fishery performance.   
 
2.4 Consultations 
 
Stakeholder participation was very low during the full certification assessment.  TAVEL 
Certification made multiple attempts to encourage stakeholder participation during the 
full assessment, to no avail.  TAVEL used a number of methods to contact potential 
stakeholders within the fishery including posting of all official notifications through the 
MSC email notification list.  TAVEL also posted the fishery notification via electronic 
bulletin boards (Heads Up a electronic bulletin board for the west coast fishing industry) 
and email news services (Marine Fisheries Conservation Network).  Finally, emails were 
sent directly to a number of identified representatives for environmental or conservation 
groups in on the west coast.  This included individuals from the following groups; the 
pink shrimp fisheries managers in California and Washington, Environmental Defence, 
Marine Fisheries Conservation Network, Monterey Bay Aquarium, Natural Resources 
Defense Council, Oceana, Pacific Fishery Management Council, Pacific Marine 
Conservation Council, Pacific States Marine Fisheries Commission and World Wildlife 
Fund. A list of details of the stakeholder consultations undertaken during the full 
assessment follows in Table 1. 
 
Two types of stakeholders were met during the consultation process.  Those who were 
specifically invited by the assessment team with the objective of attaining specific 
information about the fishery and its management.  This group included harvesters, the 
client and their contractor hired to prepare the PISG response submission, ODFW 
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personnel, Oregon State Police personnel, and a observer from the West Coast Groudfish 
Observer Program.   
 
The second group of stakeholders included those parties whose information was not 
specifically requested by the assessment team but who chose to present information about 
the fishery, the stock health science, fishery impacts and the fishery management system.  
This group of stakeholders would generally include all other parties who have a concern 
about some aspect of the fishery and its management.  Two groups made specific 
requests to meet with the assessment team, both groups represented companies involved 
in processing pink shrimp.  The main points of interest which were discussed was the 
certification assessment process, potential implications of a certified fishery on 
processing companies and the chain of custody certification process. 
 
The assessment team and the client surmise that the lack of stakeholder participation is 
generally attributable to the conscientious management of the fishery by ODFW, 
specifically on the positive efforts to reduce bycatch of fish species in the fishery. 
 
Table 1:  Final Agenda for Oregon Ocean Shrimp Fishery Certification Assessment Visit, 
Jan 21 - 26, 2007 

Date Location Activity Facilities

21-Jan-06 Portland, OR Arrival No

22-Jan-06 Portland, OR PI&SG Weighting 
(Closed to client and stakeholders)

Hotel

Red Lion Conference 
Center

23-Jan-06 Newport, OR 10:30 - Arrive in Newport
11:00 - Client Opening Meeting - B. Pettinger, J. Golden

12:00 - ODFW - B. Hannah, S. Jones
13:00 - Working Lunch

13:45 - Harvesters Meeting - J. Boardman, others
14:30 - ODFW Manager - P. Burke

15:00 -  ODFW 
16:00 - OSP - Sgt. T. Thomson                  
16:30 - WCGOP -  R. Shama             

Meeting Venue

Old Library Room
Educational Wing

Hatfield Marine Science 
Center

Hotel
La Quinta

24-Jan-06 Astoria, OR Drive to Astoria (0700 - 10:30)
Stakeholder Meeting - Borenstein's - Doug Heater

Scoring After scheduled meetings

Meeting Venue

OSU Seafood Lab
11:00 - 18:00

Hotel
Comfort Suite

25-Jan-06 Portland, OR Drive to Portland (0730 - 10:00)
Scoring (11:00 - ?

Closed to client and stakeholders

Hotel

Red Lion 102nd St

26-Jan-06 Portland, OR Wrap UP Hotel

Red Lion 102nd St  
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3.0 FISHERY BACKGROUND INFORMATION 
 
3.1 The Target Species 
 
The fishery targets ocean or pink shrimp (Pandalus jordani).  Most pandalid shrimp are 
protandrous hermaphrodites, which are animals that undergo a change of sex, starting out 
as males and then becoming females in the final years of their lives.  The time spent in 
each life stage (larval, juvenile males, mature males and females or primary females) 
varies by location.  Although this is the general pattern, individuals of some species can 
bypass the male phase completely and function only as females.  These individuals are 
known as primary females. 
 
Female ocean shrimp usually carry between 1,000 and 3,000 eggs.  Small individuals in 
their second year have been found carrying as few as 900 eggs, whereas larger shrimp in 
their third or fourth year of life have been found with up to 3,900 eggs.  Mating takes 
place during September and October, and the external fertilization of the eggs takes place 
when the females begin extruding eggs in October.  The female carries the eggs between 
the posterior swimming appendages until the larvae hatch.  The peak of hatching occurs 
during late March and early April.  Ocean shrimp go through a larval period that lasts 2.5 
to three months.  The developing juvenile shrimp occupy successively deeper depths as 
they develop, and often begin to show in commercial catches by late summer.   
 
Shrimp grow in steps by molting or shedding their shells.  Growth rates for ocean shrimp 
vary according to region and also by sex and year class.  There is a clear pattern of 
seasonal growth despite the variations mentioned, with very rapid growth during spring 
and summer and slower growth over the winter.  The growth rate decreases as the shrimp 
age.  Ocean shrimp may reach 5.5 inches in total length, but the average catch size is 
about four inches.  In California, few shrimp survive beyond their fourth year.  Studies on 
natural mortality estimate that the survival between fishing seasons (over winter) is 46 
percent, 76 percent, and 43 percent for ocean shrimp during their first, second, and third 
winters of life, respectively. 
 
Shrimp must shed their exoskeleton to grow.  As a result, no permanent body structures 
are retained, and aging the animals using conventional ring-counting techniques is 
impossible.  Instead, an analysis of length data that incorporates the animal's sex and 
maturity condition is used.  Sex and maturity are important factors in the analysis because 
males and females have different growth patterns.  Males continue to grow and moult 
throughout the year, while females cease moulting while carrying eggs.  The abundance 
of females cannot be extrapolated from age/ size composition alone, because some 
animals can skip the male phase completely. 
 
Ocean shrimp have been found from Unalaska to San Diego in waters from 37 to 460 
meters in depth.  Commercial concentrations are typically found between 90 and 180 
meters depth.  Shrimp congregate over green mud or mixed green mud - sand substrates 
called beds.  Dependent upon food availability in the water column, shrimp demonstrate a 
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diurnal vertical migration pattern, rising in the water column during the night to feed and 
settling back close to bottom during the day.  It is during daylight hours that the shrimp 
are harvested using trawls.   
 
The habitat, behavior and migration of shrimp are important criteria used in stock 
assessments.  Different species generally prefer different habitats, from rocky bottom to 
mud and sand. Some species prefer to remain on the bottom, while others will move 
upward into the water column.  Shrimp may rise off the bottom at night and will not be as 
available to bottom-fishing trawl gear. 
 
3.2  Candidate Fishery 
 
The specific scope of this full certification assessment is the commercial ocean shrimp 
fishery conducted by Oregon’s permitted harvesters within the coastal and federal waters 
off the states of Washington, Oregon and California with the product landed in Oregon 
ports.  Federal waters include waters beyond the three nautical mile state water limits out 
over the shelf and slope to the 200 nautical mile line. Figure 1 (following page) displays 
the general area of the fishery. 
 
3.3 Historical Management Context 
 
A draft Fishery Management Plan for the ocean Shrimp Fishery off Oregon, Washington, 
and California was developed in 1981 through the Pacific Fishery Management Council 
to consider management measures in compliance with the Magnuson Fishery and 
Management Act of 1976.  The fishing industry and government became concerned about 
the rapid increase in fishing effort coupled with a coastwide decline in catch per unit 
effort for ocean shrimp.  Since most of the fishery occurs outside of 3 miles within the 
U.S. Exclusive Economic Zone (EEZ) it was thought a federal plan would best serve the 
interests of the public and resource.  The plan development process provided an 
opportunity for stakeholders, state fish and wildlife agencies, and the federal government 
to collaborate, share information, and develop alternatives for coastwide fishery 
management. 
 
The management system adopted elements of the draft FMP for the Ocean Shrimp 
Fishery prepared for the Pacific Fishery Management Council which employs an adaptive 
and responsible exploitation strategy.  Five alternative management and exploitation 
strategies were evaluated in the context of potential Council jurisdiction, and a sixth 
alternative was considered which presumed state implementation of the plan.   
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Figure 1: Areas of candidate fishery.  Pie graphs show average ocean shrimp catch (t) for 
the years 1980–1992 by area of catch, broken out by state or country of landing.  (Source:  
Hannah and Jones, 2007) 
 
 
The Council recommended adoption of the 6th alternative and the states appropriated a 
management regime most similar to alternative IV in the FMP.  Alternative IV had a 
coastwide winter closure, a 1 3/8 inch minimum mesh size with no codend liners, a 
maximum average count/pound, and no in-season closures. Of the measures outlined in 
Alternative IV, mesh size was not uniformly implemented coastwide.  Alternative IV was 
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nearly as restrictive as the most restrictive alternative (I) which also included in-season 
closures.  Other alternatives considered different combinations with and without a year-
round season, mesh regulations, maximum count/pound and in-season closures. In 
addition, all three states have adopted limited entry programs and require mandatory 
excluders. 
 
Although none of the five alternatives that would have resulted in a federal FMP were 
adopted, the states were able to agree on several compatible management measures which 
reduced interstate conflicts.  Subsequently, all three states developed and implemented 
limited entry programs to control fishing effort.  The spirits of cooperation between the 
states as well as cost considerations were also factors in the Council’s decision not to 
implement a federal FMP.  The Pacific States Marine Fisheries Commission and state 
agencies have continued worked together to address emerging fisheries resource and 
management issues.  Formal agreements have been implemented through Memoranda of 
Understanding and/or reciprocal rule making. 
 
3.4 The Fishery Area of Operation 
 
The United States West coast commercial ocean shrimp fishery is conducted from the 
international US/ Canada border with British Columbia, south into California waters. The 
US west coast fishery is conducted by fishers permitted to fish and land in one (or more) 
of the three state jurisdictions.  All three states, Washington, Oregon and California have 
a limited entry permit system to control the effort within the fishery.  The fishery occurs 
predominantly beyond the three nautical mile state jurisdiction line within federal waters 
of the USA Exclusive Economic Zone (EEZ).  As a result, harvesters are allowed to fish 
anywhere within US federal waters beyond state limits but are required to land only in 
the states for which they have landing permits.  
 
The fishery concentrates on areas of commercially sustainable populations, called beds.  
The beds exist in areas where the bottom is relatively flat and smooth and the substrate is 
predominantly a green mud/ sand.  In Oregon, the fishery has historically concentrated on 
four beds.  These beds have increased and decreased in size, dependent upon the 
population at the time.  
 
3.5 Fleet, gear and harvest controls 
 
The fishery is controlled through a variety of input controls including: 

- mandatory commercial fishing vessel licensing; 
- limited entry shrimp fishing permitting system;  
- maximum count per pound requirements for each vessel load; and  
- closed fishing season which avoids the reproductive period of the shrimp stock . 

 
Total fishing effort in terms of the number of vessels is constrained by a limited entry 
program implemented by Washington, Oregon, and California.  In Oregon, the number of 
participants was capped at 150 by statute.  The federally sponsored groundfish trawl 
buyback program has further reduced the number of potential vessels to 142.  Market has 
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played an even larger role in reducing effort and the current active fleet size in Oregon is 
about 40 vessels.  All commercial fishing vessels used in the state must hold a current 
Commercial Fishing Boat License.   
 
In 2007, it was confirmed by OTC that there is little effort by fleets in other states: about 
5 boats fished in California, and 10 to 12 in Washington (B. Pettinger, Pers Comm.). 
 
The commercial ocean shrimp fishery has existed in Oregon since 1957.  The early 
fishery was dominated by a semi-balloon style trawl fished from vessels ranging up to 70 
feet long.  The primary constraint of the early fishery was the lack of processing capacity 
in the tri-state area.  This changed during the 1960s with the introduction of peeling 
machines. Double-rigged vessels also appeared in the fishery during this period.  Since 
the late 60’s, the coast wide fleet has continued to evolve and has grown in both capacity 
and fishing power.  
 
Today, the majority of the fleet operate vessels less than 100 feet, using a double rigged 
system of box trawls with mandatory (as of 2004) hard or soft bycatch reduction devices.   
 
All Oregon permitted vessels are required to complete and submit logbooks which 
capture information on the fishing areas, amount of effort and landed catch.  Vessels are 
required to land shrimp with a maximum count of 160 shrimp (head on, unbroken) per 
pound.  This is verified through port sampling conducted by state employees and by the 
individual processing plants buying the product.  Vessels found to bring in shrimp that 
exceed the maximum count are reported to the Oregon State Police, who provide 
enforcement support for ODFW.  Vessels fishing and landing in California ports are 
required to fish with a minimum trawl mesh size of 1 3/8” mesh size.   Oregon and 
Washington do not have a mesh size requirement for the ocean shrimp fishery. 
 
The ocean shrimp-fishing season usually starts on April 1st and proceeds to October 31st 
of each calendar year.  The season period has specifically been adopted to avoid the 
reproduction period of shrimp.   
 
3.6 Catch 
 
The following table illustrates fishery for the last eight years for all US West Coast 
jurisdictions and British Columbia, Canada.  The table also displays the average annual 
count per pound and average season ex-vessel real prices for Oregon.  The British 
Columbia landings are displayed to demonstrate the size of overall removals from the 
west coast stock. 
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Table 2:  West Coast Ocean Shrimp Landings (millions pounds) , average count per pound 
and average ex-vessel prices for Oregon ocean shrimp fishery for period of 1999 – 2006. 
 1999 2000 2001 2002 2003 2004 2005 2006 
British Columbia * 5.9 5.8 5.3 3.8 2.5 1.8 2.0 1.6 
Washington  3.7 5.1 7.2 10.7 8.4 6.0 6.8 6.5 
California  4.2 2.5 3.6 4.1 2.1 2.2 NA NA 
Oregon  20.4 25.5 28.5 41.5 20.5 12.2 15.8 12.2 
Oregon Average 
Count per pound 

NA 112 116 128 136 111 144 106 

Oregon Average 
Season Ex-vessel real 
prices ($) 

0.47 0.40 0.26 0.27 0.25 0.39 0.44 0.37 

*British Columbia landings include all shrimp species.  ** Sources, DFO Pacific Region Commercial 
Fisheries Data, PACFIN Reports, ODFW Annual Shrimp Newsletters.  
 
 
3.7 Bycatch 
 
Bycatch of non-target species is monitored through ongoing studies by ODFW and by 
NMFS. Landings and discard rates of bycatch are monitored by NMFS to estimate 
fishing mortalities.  Several species of rockfish have been declared overfished and the 
PFMC has adopted rebuilding plans.  The PFMC’s rebuilding measures for 2007-2008, 
adopted at the same time as the PFMC’s adoption of Amendment 16-4 of the Groundfish 
Management Plan, continue the strategy of constraining overfished rockfish total 
mortality by restricting fishing on co-occurring healthy stocks and preventing fishing in 
areas where rockfish may be taken incidentally.  Caps for bycatch (Optimal Yield - OY) 
are established by the PFMC based on stock assessment and fishery evaluations (SAFEs).  
For example, darkblotched rockfish OY was set at 172 mt in 2003.  Catch was estimated 
at 146 mt. Additionally, the Council has adopted rockfish bycatch limits for the Pacific 
whiting fishery, which has some rockfish incidental catch.    
 
Historically, retained bycatch of finfish species made up an important component of the 
overall catch by shrimp trawlers.  The retained catch of finfish species has been 
documented in landing records (ODFW Pounds and Value Reports, PacFIN database).  
Selective studies are available on bycatch of finfish and bycatch reduction through gear 
modification and fish excluder devices (Hannah and Jones, 2007, Hannah et al. 1996).   
More recently, the WCGOP (NMFS 2003a, Hannah and Jones 2006a) began monitoring 
the bycatch of non-target species.  WCGOP studied the shrimp fishery from 2002-2005 
as shrimp excluders were implemented.  The mandatory use of bycatch reduction devices 
(BRDs) has demonstrated significant reductions in bycatch and, as Table 3 demonstrates, 
bycatch can be reduced further by lowering the space between grate bars on the BRDs.   
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Table 3: Catch (kg) and percent composition of the catch by weight in ocean shrimp trawl 
nets with rigid-grate BRDs with 32 and 19mm bar spacing, June 2005. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Source: Hannah and Jones, 2007). 
 
 
3.8 Interactions with Protected, Endangered, Threatened Species 
 
Of the 56 species listed as threatened or endangered in Oregon, only a few occupy 
habitats in the Pacific Ocean.  Listed species of Pacific salmon, the Northern Stellar sea 
lion, and marbled murrelet have been evaluated with respect to potential interactions with 
fisheries in Oregon.  No significant interactions with the trawl fisheries for ocean shrimp 
have been identified for listed marine species of birds, mammals, or fish. 
 
Commercial fisheries in the United States are classified by the level of threat to marine 
mammals into three categories.  The Marine Mammal Protection Act (MMPA) requires 
registration of vessels if they participate in a category I or II fishery.  Registered vessels 
must obtain a marine mammal authorization to legally incidentally take a marine 
mammal.  The shrimp trawl fishery is classified as a category III fishery and no 
documented taking of marine mammals has been listed for shrimp trawl gear, however 
vessel operators must report mortalities or injuries of marine mammals to the NMFS 
Office of Protected Resources (See pages 48802-48823 of CFR Vol. 71, No. 162, August 
22, 206).  Reporting of mortality or injury of marine birds is voluntary for category III 
fisheries.  Groundfish trawl fisheries (also category III) are thought to have minimal 
interactions with marine birds, even though they are seen feeding on offal (NMFS 
2003b).  Shrimp trawl gear is operated in a similar fashion on grounds which overlap the 
groundfish fishery. 
 
Several depleted species of groundfish are known to interact with the ocean shrimp 
fishery.  Species of particular concern are boccacio, canary rockfish, widow rockfish, and 
yelloweye rockfish.  Since the implementation of mandatory excluders, however, bycatch 

Species Catch (kg) with 32mm Percent composition with Catch (kg) with 19mm Percent composition with
BRD (n = 24) 32mm BRD (n = 24) BRD (n = 24) 19mm BRD (n = 24)

Ocean Shrimp 2727.9 94.22 2532.9 97.96
Pacific Hake 62.2 2.15 36.2 1.4
Hagfish 4.8 0.16 3 0.12
Arrowtooth flounder 9.6 0.33 0 0
Dover sole 5.2 0.18 0.6 0.02
Slender sole 13.5 0.47 5.6 0.22
Rex sole 7.3 0.25 1.7 0.06
Misc. flatfish 0.4 0.1 0 0
Juvenile rockfish 55.4 1.91 3.2 0.12
Miscellaneous fish 9.1 0.32 2.5 0.1

Total catch (kg) 28.954 100 2585.8 100
Totoal fish bycatch (kg) 167.5 52.9
Bycatch percentage 5.8 (1.5) 2.0 (0.7)
Bycatch catch rate (kg/h) 11.6 (2.4) 3.7 (1.2)

Sample size (n) refers to the number of hauls, with one haul representing the catch from one net of a double-rigged shrimp trawl vessel. 
Standard error (S.E.) of ratio estimates is shown in parentheses.
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of these species has been minimized (Hannah and Jones 2006b, Hannah et al. 1996).  
Allocation of bycatch mortality as a part of the federal annual specifications for fishing 
reflect this – a bycatch mortality in the shrimp fishery of 0.1 metric ton or less has been 
projected for each species (PFMC 2006).  This level of mortality is at a trace amount 
(less than 0.1%) compared to the total catch mortality. 
 
The WCGOP evaluates each fishery for which there is groundfish bycatch.  The shrimp 
fishery was studied from 2001-2005 using methods outlined in the WCGOP program 
documentation (NMFS 2003a).   
 
 
4.0 MANAGEMENT SYSTEM 
 
4.1 Management System Goals and Objectives 
 
Management goals and objectives were developed for the ocean shrimp fishery as a part 
of the Council’s plan development process leading up to the 1981 draft FMP for ocean 
shrimp.  The overall goal of the plan was to achieve and maintain, on a continuing basis, 
the optimum yield from the ocean shrimp fishery.  Objectives, as crafted in 1981, were 
based on National Standards set forth in section 301 of the MSFCMA (1976).  These 
were: 

• Prevent long-term biological damage to the stock. 
• Maximize the long-term value of the shrimp catch. 
• Minimize the costs of fishing for and processing ocean shrimp. 
• Minimize the cost of managing the ocean shrimp fishery. 
• Avoid regulations which may cause intra-fishery conflicts. 
• Minimize adverse impacts of regulations on the social structure of coastal 

communities. 
• Avoid an unfair distribution of income and wealth from ocean shrimp fishing and 

processing. 
 
The three states continue to uphold these goals and objectives.  Recent concerns 
regarding overfished groundfish species have lead state fishery managers to implement 
additional conservation measures to minimize by-catch in the shrimp fishery. 
 
Oregon’s overall management system is well documented by ODFW and is consistent 
with management in other states.  The Oregon State Legislature adopted Oregon Revised 
Statutes (ORSs) establishing a limited entry system for the Oregon ocean shrimp fishery 
in 1979.  The Oregon Fish and Wildlife Commission sets other rules and regulations in 
the form of Oregon Administrative Rules (OARs).   
 
Since 1981, the Pacific States Marine Fishery Commission (PSMFC) informally sponsors 
the tri-state management process for the ocean shrimp fishery.  The PSMFC was 
established in 1947 to help states coordinate interstate research and management issues.  
Under some circumstances, the three states coordinate rule-making directly without 
PSMFC sponsorship.  The most recent example emerged out of the PFMC’s process in 
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response to by-catch concerns related to overfished stocks of groundfish.  Informal 
coordination of the states was needed to implement by-catch reduction gear (BRDs) 
changes in the shrimp fishery as recommended by the PFMC.   While informal, this 
coordination process appears to be effective at implementing necessary conservation and 
management measures.   
 
Compliance with rules is monitored principally shore-side by the Oregon State Police, 
ODFW staff, and fish processing plants.  A federally sponsored at-sea observer program 
(WCGOP) was implemented in 2001 for the limited entry groundfish trawl permits.  
Coastwide observer levels for the trawl fleet have ranged from 16% to nearly 30% in 
2004.  Observers were deployed in the pink shrimp fishery in 2002.  During the period of 
2002 to 2005 a total of 86 shrimp trips were conducted with observer coverage, 
representing 2.5 % of the 3,246 shrimp trips conducted during that period. 
 
4.2 Management Plan 
 
The Pacific Fishery Management Council (PFMC) prepared a draft management plan for 
the Washington, Oregon, and California (WOC) ocean shrimp management area in 1981.  
The plan was considered by the Council but was not adopted as a federal fishery 
management plan (FMP).  State fish and wildlife agencies from the three states agreed to 
implement the plan through formal tri-state agreements.  Plan implementation consists of 
separate state limited entry programs with fishing reciprocity agreements, along with 
gear, shrimp size, and fishing seasons set by state laws.  The participation level (number 
of permits) and other rules and regulations vary from state to state.  Differences within 
each state’s program are mutually accepted by other states and reflect proportional 
differences in stock abundance, size and growth of shrimp.   
 
An informal tri-state scheme is used to review past management agreements and propose 
new changes to regulations. The draft management plan included a coast-wide (WOC) 
analysis of maximum sustainable yield (MSY) using a Schaefer production model.  The 
plan did not recommend the use of a numerical optimum yield because the high cost of 
population surveys necessary to provide input into the stock assessment model and the 
difficulty in using the model to establish accurate population levels necessary for 
determining quotas.  More contemporary analysis of stock dynamics within a subset of 
the WOC area by the Oregon Department of Fish and Wildlife indicates that the 
population health of ocean shrimp is largely dependent on environmental variables. 
 
The plan, as implemented by the states, contains much of the framework that will be 
required to ensure sustainability of the fishery. A non-numerical optimum yield season to 
protect egg bearing females, shrimp count per pound or mesh size regulations to protect 
small shrimp remain central features of the plan.   
 
ODFW also retains the right to exert additional controls on the fleet, particularly should a 
significant effort increase result from a change in economic conditions which greatly 
influence the amount of activity in the fishery.  ODFW monitors market conditions 
specifically because a drastic change could cause return of latent effort into the fishery.  
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Specific measures could include effort reduction or limitation or a spatial rotation of the 
fleet activities.  The active members of the fleet are also concerned about the issue of 
latent effort and have discussed possible mechanisms to reduce effort as well. 
 
 
 
5.0 STOCK HEALTH EVALUATION 
 
5.1 Stock Health Monitoring 
 
A comprehensive coastwide stock assessment for ocean shrimp was conducted and 
documented in the Fishery Management Plan for Ocean Shrimp (Abramson et al., 1981).  
Coastwide assessments were made using a Schaefer-type production model for 
Washington, Oregon, and California and for catch years from 1959-1980 (Abramson and 
Tomlinson, 1972).  Attempts have been made to use age, CPUE, and environmental data 
to explain and forecast abundance.  To date, production and catch-at-age models have 
been largely unsuccessful in establishing meaningful reference limits for the ocean 
shrimp fishery.  Environmentally based models have been useful in retrospective studies 
of environmental impacts on an apparent recruitment stock relationship, however none 
have shown any consistent impact of the fishery on future stock abundance (e.g. no 
consistent stock-recruitment relationship).   
 
The more recent application of environmentally based models has been accomplished 
over a more restricted range than coastwide using the most complete sets of information 
available.  For the most part, the analyses were restricted to the portion of the stock off 
Oregon representing slightly more than 50% of the geographic area and historical 
biomass.  Thus, inferences made from these studies regarding biomass and recruitment 
trends are considered representative of shrimp stocks over a wider area. 
 
Assessments presently take the form of in-season and annual analysis of CPUE data and 
biological samples collected from the Oregon fleet.  CPUE, year-class strength, and 
geographic distribution of catch is compared to historical data and indicators of 
Biological Concern listed in the draft shrimp Fishery Management Plan (FMP).  
Environmental models are updated yearly with the previous seasons data. Findings from 
retrospective studies using the environmental models are published in peer reviewed 
journals periodically.  Sampling is representative of a large portion of the stock area as 
boats landing into Oregon fish off of Washington and California.  In addition, the Oregon 
landed catch was historically more than 60% of the WOC area catch.  More recently, the 
Oregon contribution to WOC landed catch has approached 70%.  
 
5.2 Current Stock Status 
 
Although fishing mortality reduces the spawning stock, subsequent recruitment has not 
shown to be consistently affected by the fishery.  Current market conditions have 
constrained fishing effort to less than 30,000 hours in single rig equivalents (SRE) in 
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2006 approximately 1/5 of the historical high which peaked at nearly 160,000 hrs (SRE) 
in 1980, see Figure 2 below.   

 

Figure 2:  Fishing effort (1000’s of single-rig equivalent hours: 1 SRE = 1 single-rig hour= 1 
double-rig hours x 1.6) for pink shrimp landed in Oregon, 1968 – 2006.   
Source: ODFW 18th Annual Pink Shrimp Review. 
 
Market samples indicate a shift back towards a fishery on multiple age classes rather than 
on primarily 1-year-old shrimp, see Figure 3 below.   
 

 

Figure 3:  Annual percent age composition of pink shrimp (#’s of shrimp) landed in Oregon, 
1975-2006. 
Source: ODFW 18th Annual Pink Shrimp Review. 
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CPUE, an indicator of relative abundance, was in excess of 500 pounds per hour for 2006 
compared to a historical low of 106 pounds per hour in 1983 and an average of 392 
pounds per hour (1968-2005).   
 

 

Figure 4:  Catch per unit of effort (CPUE=lbs/SREhb) for vessels landing pink shrimp into 
Oregon, 1968-2006. 
Source: ODFW 18th Annual Pink Shrimp Review. 
 
A permanent fleet reduction in all three states, low price paid for shrimp, and the high 
cost of fuel are thought to be the primary reasons for lowered effort.  Thus, it is highly 
likely that current spawning stock levels are not significantly affected by the fishery. 
 
 
 
6.0 MSC PRINCIPLES AND CRITERIA FOR SUSTAINABLE 
FISHING 
 
At the centre of the MSC is a set of Principles and Criteria for Sustainable Fishing 
which are used as a standard in a third party, independent and voluntary certification 
programme.  These were developed by means of an extensive, international consultative 
process through which the views of stakeholders in fisheries were gathered.   
 
PRINCIPLE 1 
 
A fishery must be conducted in a manner that does not lead to over-fishing or 
depletion of the exploited populations and, for those populations that are depleted, 
the fishery must be conducted in a manner that demonstrably leads to their 
recovery 1:  

                                                 
1 The sequence in which the Principles and Criteria appear does not represent a ranking of their significance, but is rather 
intended to provide a logical guide to certifiers when assessing a fishery.  The criteria by which the MSC Principles will be 
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Intent: 
 
The intent of this principle is to ensure that the productive capacities of resources are 
maintained at high levels and are not sacrificed in favour of short term interests.  Thus, 
exploited populations would be maintained at high levels of abundance designed to retain 
their productivity, provide margins of safety for error and uncertainty, and restore and 
retain their capacities for yields over the long term. 
 
Criteria: 
 

1. The fishery shall be conducted at catch levels that continually maintain the high 
productivity of the target population(s) and associated ecological community 
relative to its potential productivity. 

2. Where the exploited populations are depleted, the fishery will be executed such 
that recovery and rebuilding is allowed to occur to a specified level consistent 
with the precautionary approach and the ability of the populations to produce 
long-term potential yields within a specified time frame. 

3. Fishing is conducted in a manner that does not alter the age or genetic structure or 
sex composition to a degree that impairs reproductive capacity. 

 
PRINCIPLE 2: 
 
Fishing operations should allow for the maintenance of the structure, productivity, 
function and diversity of the ecosystem (including habitat and associated dependent 
and ecologically related species) on which the fishery depends. 
 
Intent: 
 
The intent of this principle is to encourage the management of fisheries from an 
ecosystem perspective under a system designed to assess and restrain the impacts of the 
fishery on the ecosystem. 
 
Criteria: 
 

1. The fishery is conducted in a way that maintains natural functional relationships 
among species and should not lead to trophic cascades or ecosystem state 
changes. 

 
2. The fishery is conducted in a manner that does not threaten biological diversity at 

the genetic, species or population levels and avoids or minimizes mortality of, or 
injuries to endangered, threatened or protected species. 

 
                                                                                                                                                
implemented will be reviewed and revised as appropriate in light of relevant new information, technologies and additional 
consultations 
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3. Where exploited populations are depleted, the fishery will be executed such that 
recovery and rebuilding is allowed to occur to a specified level within specified 
time frames, consistent with the precautionary approach and considering the 
ability of the population to produce long-term potential yields. 

 
PRINCIPLE 3: 
 
The fishery is subject to an effective management system that respects local, 
national and international laws and standards and incorporates institutional and 
operational frameworks that require use of the resource to be responsible and 
sustainable. 
 
Intent: 
 
The intent of this principle is to ensure that there is an institutional and operational 
framework for implementing Principles 1 and 2, appropriate to the size and scale of the 
fishery. 
 
A.  Management System Criteria: 

 
1. The fishery shall not be conducted under a controversial unilateral exemption to 

an international agreement. 
 
The management system shall: 
 

2. demonstrate clear long-term objectives consistent with MSC Principles and 
Criteria and contain a consultative process that is transparent and involves all 
interested and affected parties so as to consider all relevant information, including 
local knowledge. The impact of fishery management decisions on all those who 
depend on the fishery for their livelihoods, including, but not confined to 
subsistence, artisanal, and fishing-dependent communities shall be addressed as 
part of this process; 

 
3. be appropriate to the cultural context, scale and intensity of the fishery – 

reflecting specific objectives, incorporating operational criteria, containing 
procedures for implementation and a process for monitoring and evaluating 
performance and acting on findings; 

 
4. observe the legal and customary rights and long term interests of people 

dependent on fishing for food and livelihood, in a manner consistent with 
ecological sustainability; 

 
5. incorporates an appropriate mechanism for the resolution of disputes arising 

within the system2;   
                                                 
2 Outstanding disputes of substantial magnitude involving a significant number of interests will normally disqualify a fishery 
from certification. 
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6. provide economic and social incentives that contribute to sustainable fishing and 

shall not operate with subsidies that contribute to unsustainable fishing; 
 
7. act in a timely and adaptive fashion on the basis of the best available information 

using a precautionary approach particularly when dealing with scientific 
uncertainty; 

 
8. incorporate a research plan – appropriate to the scale and intensity of the fishery – 

that addresses the information needs of management and provides for the 
dissemination of research results to all interested parties in a timely fashion; 

 
9. require that assessments of the biological status of the resource and impacts of the 

fishery have been and are periodically conducted; 
 

10. specify measures and strategies that demonstrably control the degree of 
exploitation of the resource, including, but not limited to: 

 
a) setting catch levels that will maintain the target population and ecological 

community’s high productivity relative to its potential productivity, and 
account for  the non-target species (or size, age, sex) captured and landed in 
association with, or as a consequence of, fishing for target species; 

b) identifying appropriate fishing methods that minimise adverse impacts on 
habitat, especially in critical or sensitive zones such as spawning and nursery 
areas; 

c) providing for the recovery and rebuilding of depleted fish populations to 
specified levels within specified time frames; 

 
d) mechanisms in place to limit or close fisheries when designated catch limits are 

reached; 
e) establishing no-take zones where appropriate; 

 
11. contains appropriate procedures for effective compliance, monitoring, control, 

surveillance and enforcement which ensure that established limits to exploitation 
are not exceeded and specifies corrective actions to be taken in the event that they 
are. 

 
B.  Operational Criteria 
 
Fishing operation shall: 
 

12. make use of fishing gear and practices designed to avoid the capture of non-target 
species (and non-target size, age, and/or sex of the target species); minimise 
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mortality of this catch where it cannot be avoided, and reduce discards of what 
cannot be released alive; 

 
13. implement appropriate fishing methods designed to minimise adverse impacts on 

habitat, especially in critical or sensitive zones such as spawning and nursery 
areas; 

 
14. not use destructive fishing practices such as fishing with poisons or explosives; 
 
15. minimise operational waste such as lost fishing gear, oil spills, on-board spoilage 

of catch, etc.; 
 
16. be conducted in compliance with the fishery management system and all legal and 

administrative requirements; and 
 

17. assist and co-operate with management authorities in the collection of catch, 
discard, and other information of importance to effective management of the 
resources and the fishery. 

 
 
 
7.0 FISHERY EVALUATION PROCESS 
 
7.1 Certification Process 
 
Pre-Assessment 
 
TAVEL Certification Inc. conducted a pre-assessment of the Oregon ocean shrimp 
fishery in 2004 as required by the MSC program.  After review of the pre-assessment, the 
applicants for certification authorized the formal, full assessment of the fishery.  All 
aspects of the assessment process were carried out under the management of TAVEL 
Certification Inc., an approved MSC certification body, and in direct accordance with 
MSC requirements (MSC Fisheries Certification Methodology Version 6).   
 
Full Certification Process 
 
In order to ensure a thorough and robust assessment process, and a process in which all 
interested stakeholders could participate, TAVEL used a number of different tactics to 
identify stakeholders and encourage their participation 
 
As required by MSC methodology, TAVEL Certification provided opportunities for input 
at all mandated stages of the assessment process.  The general steps followed were: 
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Team Selection 
 
At this first step of the assessment process, TAVEL issued advisories through direct 
email, fax, listing on email listservers, and posting on select web sites requesting 
comment on the nominations of persons capable of providing the expertise needed in the 
assessment. A final team of 3 scientists was chosen to serve as assessment team 
members. 
 
Setting Performance Indicators and Scoring Guideposts 
 
As required by the MSC assessment process, the assessment team drafted a set of 
performance indicators and scoring guideposts (PISGs) to correspond to the MSC 
Principles and Criteria.  The team met in Seattle in April 2006, the PISGs were drafted 
using the MSC standard (Principles and Criteria for Sustainable Fishing), as well as 
examples of other performance indicators that had been previously developed for other 
fisheries. 
 
These were posted for the required 30 day comment period from May 18 to June 17, 
2006 to allow stakeholders to provide comments on the performance indicators.  TAVEL 
specifically requested comments from the environmental and conservation stakeholder 
community as well as from the client and management agency, the Oregon Department of 
Fish and Wildlife. 
 
PISGs were finalized on September 11, 2006, at that point TAVEL requested that the 
client applicant, Oregon Trawl Commission (OTC) compile and submit written 
information to the assessment team illustrating the fishery’s compliance with the required 
performance indicators.  To accomplish this activity, OTC contracted a consultant to aid 
in the preparation of that submission.  The client provided most of the information 
needed prior to the actual interviewing process.  However, additional information was 
provided during the assessment and reporting process. 
 
As required by MSC methodology, the team met prior to the fishery visit meetings to 
conduct a meeting to weight the performance indicators.  TAVEL Certification obtained 
a variance from the MSC to allow the weighting session to be conducted prior to the 
fishery visit meetings.   
 
Meetings with industry, managers, and stakeholders 
 
TAVEL Certification planned for and conducted meetings with stakeholders, industry, 
fishery managers, and fishery scientists as required.  The meetings were held in Newport 
and Astoria, Oregon on the dates of January 23 and 24, 2007. 
 
Scoring fishery 
 
The assessment team scored the fishery using the required MSC methodology and 
without input from the client group or stakeholders.  The initial scoring session was 
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conducted in Astoria and Portland, Oregon on January 24 and 25.  There were subsequent 
scoring discussions held as the client provided additional information to the certification 
team to all scores to be reviewed. 
 
Drafting report 
 
The assessment team in collaboration with the TAVEL lead auditor, drafted the report in 
accordance with MSC required process.   
 
Selection of peer reviewers 
 
As required, TAVEL released an announcement of potential peer reviewers soliciting 
comment from stakeholders on the merit of the selected reviewers.  The nominated peer 
reviewers were Dr. Don Gunderson, retired Professor from the School of Aquatic and 
Fisheries Science at the University of Washington and Dr. Susan Hanna, Professor of 
Marine Economics at Oregon State University.  No comments were received other than 
from the client who supported the nomination of the proposed peer reviewers. 
 
Public Comment on Draft Report 
 
The MSC requirements are that the draft report be made available for public comment for 
a period of no less than 30 days.  Under the MSC Certification Methodology (version 6, 
September 2006) there is a formal requirement that the public comment period be held 
after the peer review process. 
 
7.2 Other Fisheries in the Area 
 
The Pacific halibut longline fishery (Hippoglosus stenlolepis) conducted in the waters of 
Alaska, British Columbia, Washington and Oregon was certified to the MSC Standard in 
2006.  Currently, there are no Oregon managed fisheries currently certified under the 
MSC program.  The Dungeness crab trap fishery (Cancer magister) in Washington and 
Oregon and the coastwide Pacific hake mid-water trawl fishery (Merluccius productus) 
are currently undergoing MSC certification. 
 
There are also fisheries in Oregon and US EEZ waters for a variety of species such as 
salmon, albacore, groundfish, crustaceans, and rockfish.  In addition to the Pacific hake 
fishery, there are other trawl fisheries that can fish on or near shrimp grounds. Small-
footrope trawls (primarily after flatfish) are commonly fished shoreward of the inside 
boundary of the Rockfish Conservation Area (RCA).  The inside boundary of the RCA 
has been changed frequently in the past and varies by region, but at times has been deep 
enough in some areas to include some or most of some shrimp beds.  Other non-trawl 
fisheries that occur over shrimp grounds can include longline halibut, troll salmon and 
albacore and longline-pot for hagfish (S. Jones, Pers. Comm).   
 
. 
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8.0 FISHERY PERFORMANCE 
 
8.1 Interpretation of the MSC Standard 
 
The MSC Principles and Criteria provide the overall requirements necessary for 
certifying that a fishery meets the Marine Stewardship Council’s environmental standard 
for being well-managed and sustainable. 
 
The certification methodology adopted by the MSC involves the application and 
interpretation of the Principles and Criteria to the specific fishery undergoing assessment. 
This is necessary, as the precise assessment of a fishery will vary with the nature of the 
species, capture method used etc. 
 
Accordingly, the assessment team for the Oregon ocean shrimp fishery has developed, 
based on the MSC Principles and Criteria, a structured hierarchy of ‘Performance 
Indicators’ and ‘Scoring Guideposts’ in order to carry out the assessment.  Performance 
indicators represent separate areas of important information (e.g. Indicator 1.1.1.3 
requires a sufficient level of life history information on the target species and stock, 
1.1.2.1 requires information on the effects of the fishery on the stock and so on). These 
indicators therefore provide a detailed framework of performance attributes necessary to 
meet the MSC Criteria in the same way as the Criteria provide the factors necessary to 
meet each Principle.  
 
Individual ‘Scoring Guideposts’ (60, 80 and 100) are identified for each performance 
indicator.  It is at this level that the performance of the fishery is measured.  It is 
important to note that the absolute numeric values assigned to each of these guideposts 
are not intended to reflect any type of percentile scoring system but were established by 
the MSC to help the assessment teams facilitate weighting and combining different 
performance indicators. 
 
8.2 Scoring Methodology 
 
For each Performance Indicator, the fishery’s management characteristics are compared 
with the requirements of the pre-specified attributes for each of three Scoring Guideposts 
(60, 80, 100) to establish a score.  A performance score of 60 is intended to reflect ‘a pass 
with condition’, a score of 80 represents ‘pass without condition’, while a 100 score 
reflects ‘perfect performance.’ In order for a fishery to be certified it must accomplish 
three things: 

• Achieve a score of 60 or greater for every performance indicator  
• Each MSC Principle must achieve an aggregated score of 80, or pass without 

conditions. 
• A contractual commitment to performance improvement for each indicator that 

has a score less than 80. 
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In fisheries where any given indicator scores below 60, a fishery cannot pass the 
evaluation process and be awarded certification until the performance issue(s) identified 
can be corrected to the satisfaction of the certification body and its expert evaluation 
team. 
 
The evaluation framework described above is referred to as the fishery assessment tree.  
It represents a hierarchical application of the Principles and Criteria.  The 60, 80, 100 
scoring guideposts used to evaluate a fishery’s performance for an indicator are meant to 
be hierarchical in that to meet a particular score, the scoring guideposts of all lower 
scores should also have been met.   
 
For any given MSC criterion, sub-criteria and performance indicators are identified as 
appropriate to the nature of the fishery.  All sub-criteria and indicators are weighted 
indicating their relative importance in setting the overall scores for the fishery. 
 
The fisheries certification methods are provided in great detail through documents that 
can be downloaded from the MSC website (www.msc.org).  At present, the Fisheries 
Certification Methodology is in its 6th version, issued September 2006. 
 
8.3 Submission of Data on the Fishery 
 
The MSC certification process is similar to other certification schemes applied in other 
industries in that proving compliance to the standard requires that the client provide 
objective evidence of their compliance with the standard.  What is unique about the MSC 
certification process over a vast number of other certification schemes is the requirement 
of the assessors to analyze and evaluate the objective evidence and confirm that the 
evidence proves that the fishery performance merits a specific score. 
 
As such, clients of the certification process are required to submit evidence to prove that 
they meet the standard in all areas of the fishery from the status of stocks, to ecosystem 
impacts, through management processes and procedures.  This evidence may take many 
different forms including internationally peer-reviewed literature, grey literature, working 
documents of the scientific and management authorities, policy documents, observations 
on the part of the assessment team, observations and fact presented in written or oral form 
from direct and indirect stakeholders, etc.  
 
Under the MSC program, it is the responsibility of certification applicants to provide the 
objective evidence required by the assessment team.  It is also the responsibility of the 
applicants to ensure that the assessment team has access to any and all scientists, 
managers, and fishers that the assessment team identifies as necessary to interview in its 
effort to properly understand the functions associated with the management of the 
fishery. Last, it is the responsibility of the assessment team to make contact with 
stakeholders that are known to be interested, or actively engaged in issues associated with 
fisheries in the same geographic location.  
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The Oregon Trawl Commission provided a very detailed, 68 page submission to support 
their application for certification.  The document included a foot-noted response and 
annotated bibliography to each performance indicator.  The client also assisted the 
assessment team in organizing the fishery assessment visit and arranging meetings with 
all necessary harvesters, processors, scientists, managers and enforcement officials. 
 
During this fishery assessment, numerous attempts were made to gather direct 
information and/or opinions from stakeholder groups known to participate in various 
aspects of the management of the Oregon ocean shrimp fishery.  No official or directed 
stakeholder comments were received during this assessment.   
  
8.4 Performance Evaluations 
 
After completing information reviews and interviews, the assessment team is responsible 
to use all the information gathered to assess the performance of the fishery.  This is done 
by assigning numerical scores between 0 and 100, using increments of 5 for each 
performance indicator.  The team uses the scoring guideposts to benchmark the 
performance of the fishery.  To practically accomplish the scoring process in a 
standardize manner between certification bodies, the MSC requires that a decision 
support software tool, called Expert Choice be used to calculate the scores.  A full 
description of the AHP process can be found on the MSC web site (www.msc.org).  In 
essence, the process requires that all team members work together to discuss and evaluate 
the information they have received for a given performance indicator and come to a 
consensus decision on weights and scores.  Using the software, scores and weights are 
then combined to get overall scores for each of the three MSC Principles.   
 
As previously mentioned, each certified fishery must have an aggregated weighted score 
of 80 or above on each of the three MSC Principles.  Individual performance indicators 
receiving a score of less than 80 must have a ‘Condition’ established that when met, 
would bring the fishery’s performance for that indicator up to the 80 level score 
representing a well-managed fishery.   
 
 
9.0 TRACKING, TRACING FISH AND FISH PRODUCTS  
 
The specific scope of this full certification assessment is the commercial ocean shrimp 
fishery conducted by Oregon’s permitted harvesters within the coastal and federal waters 
off the states of Washington, Oregon and California with the product landed in Oregon 
ports.  Federal waters include waters beyond the three nautical mile state water limits out 
over the shelf and slope to the 200 nautical mile line. 
 
MSC Chain of Custody requirements were only checked as far as shrimp being landed in 
Oregon ports by legally permitted, Oregon shrimp fishing vessels where the landings can 
be monitored in accordance with requirements.   
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In order for subsequent links in the distribution chain to be able to use the MSC logo, the 
shrimp must enter into a separate chain of custody certification.  The subsequent links 
must be able to prove that they can track the shrimp product to Oregon permitted vessels 
which landed in Oregon ports. 
 
 
10.0 CERTIFICATION RECOMMENDATION 
 
The overall performance of the Oregon Ocean Shrimp fishery is identified in Table 4 
below.  The fishery is recommended for Certification under the MSC program as the 
following performance criteria have been met: 
 

1. Each MSC Principle has an aggregated, weighted score higher than the required 
score of 80. 

2. No individual performance indicator had a score below 60. 
3. The client has agreed to improve the fishery performance for four performance 

indicators which had scores below 80 and above 60. 
 
Table 4:  Final scores allotted to Oregon shrimp fishery and number of conditions issued. 
MSC Principle Oregon Shrimp Fishery 

Performance 
Number of Conditions 

Issued 
Principle 1 85.65 1 
Principle 2 86.44 1 
Principle 3 87.36 2 
 
 
10.1 Conditions 
 
The fishery attained scores below 80 for the following performance indicators.  The client 
has agreed to improve the performance of the indicators by undertaking the actions 
identified below each condition. 
 
Performance Indictor 1.1.2.1 
 
All fishing related mortality is recorded/ estimated.  This includes landings, discards, and 
incidental mortality (adult and juvenile). 
 
Condition 
 
The client must meet the requirements of the 80 scoring guidepost prior to the first annual 
surveillance audit.  Discards are to be accurately recording in log books.  Discards are to 
be well estimated for adult and juvenile shrimp. 

  
[A possible solution, provided as a suggestion only is that the client can address this 
condition by including estimates of discards in their logbooks and continuing to gather 
statistically valid information from the   An electronic logbook system is currently under 
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development, providing an excellent opportunity to capture the required information, first 
for the Oregon fleet but with the potential for expansion to fishers from Washington an d 
California.  With continuation of observer coverage, results from both sources can be 
evaluated and compared for consistency.  Specific regulations (or conditions of license) 
regarding remedial procedures for encounters with 'pinheads' (see 1.1.1.4 above) and the 
use of sorting machines can also be effective in reducing discards.  Addressing this 
condition will also help resolve deficiencies noted in 3.1.3, below.] 
 
Proposed Client Action Plan 
 
ODF&W agrees that having this information would very valuable to their shrimp 
management program.  Timing is also excellent in this corrective action (CA), as the 
department was planning on re-ordering shrimp logbooks this coming year and they will 
now modify the existing logbooks with a column that will catch the discard information. 
The OTC is also working with Pacific States Marine Fisheries Commission (PSMFC) on 
an electronic logbook for all west coast trawl fisheries and that feature will be 
incorporated as well. 
 
Performance Indicator 2.1.1.4 
 
Information exists on the ability of the ecosystem to recover from fishery related impacts. 
 
Condition 
Within one year, the client must document the main elements of the ecosystem affected 
by the fishery. Within two years the client must have completed a study (including a 
report) that will provide inferences into understanding of the type and magnitude of 
effects that shrimp trawling has on the main ecosystem elements. Based on the results of 
the research, a report should provide a convincing scenario of how the ecosystem would 
likely recover if there are significant fishery related impacts. 
 
[As a suggestion, the team thinks that two actions are required: firstly conduct a literature 
search that focuses on characterizing the effects of sediment plumes and physical contact 
on representative marine communities, and then prepare a report that infers likely effects 
(and significance) to key infauna species on shrimp grounds; and secondly, analyze any 
existing data, if available, to compare areas of heavy trawling vs light (or no) trawling to 
develop inferences related to ecosystem recovery. The study would include a 
semiquantitative analysis of differences in the physical character of the seabed, the 
abundance of seapens, shrimp, tube worms, corals and other key infaunal communities 
between the various treatments. 
 
If results do not allow for development of a convincing scenario of how the ecosystem 
would recover from fishery related impacts, then within 5 years, design and implement, 
as funding becomes available, a controlled experiment to characterize ecosystem 
recovery. The approach would be to establish at least two control (non-trawled) and two 
shrimp trawled sites; then through underwater video or other acceptable means, perform 



TAVEL Certification Inc OTC Pink Shrimp Fishery: Final Certification Report 
 

OTC Pink Shrimp -  FV-3 101507  31 

at least a semiquantitative analysis of differences in seabed character and the abundance 
of key infaunal communities between the two treatments.] 
 
Proposed Client Action Plan 
 
This corrective action is in two parts, 1) a literature search and 2) the design and 
application of a controlled experiment. The OTC will fund the literature search and 
ODF&W has already started an ROV study on benthic impacts this last month. It is 
important to point out that this study was already on the drawing board before the 
Assessment Team began discussing it as a possible CA.  The proactive approach of the 
shrimp program, continually trying to better understand the fishery and it’s impacts, is 
why the Oregon pink shrimp fishery has scored as well as it has. 
 
Literature Search 
 
The OTC will hire a qualified contractor to conduct a literature search that will focus on 
characterizing the effects of sediment plumes and other effects on representative marine 
communities and to prepare a report that infers likely effects (and significance) to key 
fauna species on the shrimp grounds that will satisfy the CA requirements. This work will 
be completed within the 12 month time frame. 
 
Fishing Effects on Ecosystem Comparison Study 
 
ODF&W has recently completed 20 hours of ROV generated video tape of the sea floor 
in four areas around the Nehalem Bank. Two sites were selected inside and outside of a 
area newly closed to bottom trawling off of the northern Oregon Coast (see attached 
chart). The 20 hours of film footage taken with the ROV will require a tremendous 
amount of time to review, analyze and evaluate and those efforts will begin this winter 
and could take up to two years. Additional studies relative to this issue are part of a long 
term line of investigation (5-10 years). The department is directed by the Governor 
(through designees) and the legislature (through budgets) and the staff has a limited 
ability to truly commit to do future projects. However, I believe that the shrimp program 
has an outstanding track record of following through on their plans. As Director of the 
OTC, I am also on the external budget committee for ODF&W and am able to help 
explain the value of this project to the fishery and the coastal communities if funding 
turns into an issue. 
 
Performance Indicator 3.1.3 
 
The management system incorporates and applies an adaptive and responsible 
exploitation strategy. 
 
80 Scoring Guidepost  A responsible management strategy is followed, including: 

•  explicit long-term management objectives seek to maintain stocks at high levels 
of productivity. 
•  an explicit harvest strategy which accounts for uncertainty. 
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•  the management system estimates all commercial catches, landings and by-
catch and annually assesses the status of target stocks.   

 
The deficiencies that reduce the score below 80 relate to shortcomings of total catch and 
estimates of discards (see 1.1.2.1 for elaboration).  Periodic observer coverage exists that 
records discards of undersized shrimp, but there are no estimates of total catches 
compared with total landings data. 
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Condition 
 
Prior to the first annual surveillance audit, the client must prove that the management 
system estimates all commercial catches, landings and by-catch and annually assesses the 
status of the stock. 
 
Proposed Client Action Plan 
 
As stated earlier, the timing is excellent in this CA, as the department was planning on re-
ordering shrimp logbooks this coming year and they will now modify the existing 
logbooks with a column that will catch the discard information. The OTC is also working 
with the PSMFC on an electronic logbook for all west coast trawl fisheries and that 
feature will be incorporated as well.    
 
Performance Indicator 3.6.1 
 
The management system measures and records and evaluates all aspects of the fishery to 
provide a basis for assessments of stocks and management performance. 
 
Condition 
 
Within one year, the client shall subject the fishery monitoring program to an 
independent outside review to identify gaps.  The review shall verify that the monitoring 
program covers all indicators of stock health and management performance. 
 
The review must be undertaken by a credible management expert.   
 
Proposed Client Action Plan 
 
The OTC will to hire a credible management expert to review the performance of the 
management system.  Within 6 months of the certificate award the OTC will provide: 

• The proposed reviewers(s) curriculum vita  
• The terms of reference and scope for the management Review.  

  
Prior to the First Annual Surveillance Audit, the OTC will provide: 

• The report of results of the Management Review  
• Identify Gaps from review process 
• Proposed corrective action for identified gaps] 
• Propose timeline for corrective action plan 
• Propose period and rationale for subsequent management review 

 
11 ASSESSMENT RESULTS 
 
Table 5, starting on page 33, is a tabular explanation of the assessment team’s evaluation 
of the information it received and the team’s interpretation of the information as it 
pertains to the fishery’s compliance with the MSC Principles and Criteria.   
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e 

se
ns

iti
ve

 to
 e

nv
iro

nm
en

ta
l v

ar
ia

tio
n 

th
an

 e
ff

ec
ts

 o
f 

th
e 

fis
he

ry
.  

La
te

r m
od

el
s i

m
pl

ic
at

ed
 v

ar
ia

bl
e 

na
tu

ra
l m

or
ta

lit
y 

ra
te

s i
n 

re
sp

on
se

 to
 p

os
si

bl
e 

ch
an

ge
s i

n 
pr

ed
at

or
 a

bu
nd

an
ce

, a
nd

 c
ha

ng
es

 in
 g

eo
gr

ap
hi

c 
di

st
rib

ut
io

n 
of

 
sh

rim
p 

po
pu

la
tio

ns
 w

ith
 a

bu
nd

an
ce

.  
C

at
ch

ab
ili

ty
, t

he
re

fo
re

, i
s t

ho
ug

ht
 to

 b
e 

va
ria

bl
e 

as
 w

el
l. 

 
 Th

e 
da

ta
 u

se
d 

in
 a

nn
ua

l m
on

ito
rin

g 
an

d 
as

se
ss

m
en

ts
 a

re
 a

ss
um

ed
 to

 b
e 

re
pr

es
en

ta
tiv

e 
of

 th
e 

st
oc

k 
ar

ea
.  

H
is

to
ric

al
ly

, O
re

go
n 

ha
s l

an
de

d 
m

or
e 

th
an

 6
0%

 o
f t

he
 th

re
e-

st
at

e 
ha

rv
es

t a
nd

 m
or

e 
re

ce
nt

ly
 th

is
 p

er
ce

nt
ag

e 
ha

s a
pp

ro
ac

he
d 

70
%

.  
Lo

gb
oo

k 
da

ta
 q

ua
lit

y 
is

 c
on

si
de

re
d 

hi
gh

 –
 n

ea
rly

 1
00

%
 o

f t
he

 O
re

go
n 

lo
gb

oo
ks

 a
re

 c
ol

le
ct

ed
 a

nd
 

90
-9

5%
 o

f t
he

 lo
gb

oo
ks

 a
re

 c
on

si
de

re
d 

us
ea

bl
e 

fo
r a

na
ly

si
s. 

 B
io

lo
gi

ca
l s

am
pl

in
g 

oc
cu

rs
 th

ro
ug

ho
ut

 th
e 

se
as

on
 in

 a
ll 

m
aj

or
 sh

rim
p 

po
rts

 in
 O

re
go

n.
  U

se
 o

f s
ub

se
ts

 o
f 

co
as

tw
id

e 
da

ta
 to

 re
pr

es
en

t t
he

 st
oc

k 
ar

ea
 w

as
 e

va
lu

at
ed

 in
 H

an
na

h 
(1

99
9)

. 
 Th

e 
in

fo
rm

at
io

n 
ve

rif
ie

s t
ha

t s
om

e 
of

 th
e 

m
aj

or
 u

nc
er

ta
in

tie
s a

nd
 a

ss
um

pt
io

ns
 h

av
e 

be
en

 g
iv

en
 th

or
ou

gh
 c

on
si

de
ra

tio
n 

in
 p

as
t a

nd
 p

re
se

nt
 a

ss
es

sm
en

ts
 a

nd
 w

ar
ra

nt
s a

 
sc

or
e 

of
 8

0.
  O

re
go

n 
sa

m
pl

in
g 

co
ve

ra
ge

 is
 c

on
si

de
re

d 
re

pr
es

en
ta

tiv
e 

an
d 

th
e 

C
PU

E 
st

an
da

rd
iz

at
io

n 
pr

oc
ed

ur
e 

ac
co

un
ts

 fo
r v

ar
ia

tio
n 

du
e 

to
 ti

m
e,

 sp
ac

e 
an

d 
ge

ar
 ty

pe
. 
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1.

1.
5.

6 
U

nc
er

ta
in

tie
s a

nd
 

as
su

m
pt

io
ns

 a
re

 re
fle

ct
ed

 
in

 th
e 

as
se

ss
m

en
t o

f 
m

an
ag

em
en

t o
pt

io
ns

. 

• A
ss

um
pt

io
ns

 a
nd

 m
aj

or
 

un
ce

rta
in

tie
s a

nd
 p

os
si

bl
e 

im
pl

ic
at

io
ns

 a
re

 re
co

gn
iz

ed
 a

nd
 a

re
 

re
po

rte
d 

in
 th

e 
m

an
ag

em
en

t p
ro

ce
ss

. 

• T
he

 im
pl

ic
at

io
ns

 o
f m

aj
or

 
un

ce
rta

in
tie

s a
nd

 a
ss

um
pt

io
ns

 a
re

 
ad

dr
es

se
d 

in
 th

e 
m

an
ag

em
en

t p
ro

ce
ss

 
th

ro
ug

h 
th

e 
us

e 
ap

pr
op

ria
te

 d
ec

is
io

n 
ru

le
s. 

• A
ll 

si
gn

ifi
ca

nt
 u

nc
er

ta
in

tie
s, 

as
su

m
pt

io
ns

 a
nd

 a
pp

ro
pr

ia
te

 
de

ci
si

on
 ru

le
s a

re
 a

dd
re

ss
ed

 a
nd

 
re

fle
ct

ed
 in

 th
e 

m
an

ag
em

en
t 

pr
oc

es
s. 

• M
et

ho
ds

 fo
r a

dd
re

ss
in

g 
un

ce
rta

in
ty

 a
re

 p
er

io
di

ca
lly

 
ev

al
ua

te
d 

w
ith

 a
pp

ro
pr

ia
te

d 
ch

an
ge

s t
o 

de
ci

si
on

 ru
le

s. 
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O
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e 
Ev
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U
nc

er
ta

in
tie

s a
nd

 a
ss

um
pt

io
ns

 w
er

e 
in

co
rp

or
at

ed
 in

 th
e 

m
an

ag
em

en
t o

pt
io

ns
 re

vi
ew

ed
 a

nd
 a

na
ly

ze
d 

w
ith

in
 th

e 
fr

am
ew

or
k 

of
 th

e 
Pi

nk
 S

hr
im

p 
FM

P 
(A

br
am

so
n 

et
 a

l.,
 

19
81

), 
an

d 
w

ith
in

 th
e 

al
te

rn
at

iv
e 

op
tio

n 
ad

op
te

d 
by

 th
e 

st
at

es
 to

 m
an

ag
e 

th
e 

fis
he

ry
.  

 S
hr

im
p 

ab
un

da
nc

e 
is

 a
ss

um
ed

 to
 b

e 
la

rg
el

y 
dr

iv
en

 b
y 

en
vi

ro
nm

en
ta

l c
on

di
tio

ns
 

an
d 

it 
is

 a
ss

um
ed

 fi
sh

er
ie

s g
en

er
al

ly
 d

o 
no

t h
av

e 
m

uc
h 

im
pa

ct
 o

n 
fu

tu
re

 a
bu

nd
an

ce
 (n

o 
st

oc
k-

re
cr

ui
tm

en
t r

el
at

io
ns

hi
p)

.  
Th

e 
m

aj
or

 u
nc

er
ta

in
tie

s r
el

at
e 

to
 u

nd
er

st
an

di
ng

 
fu

tu
re

 re
cr

ui
tm

en
ts

 a
nd

 a
bu

nd
an

ce
 a

s w
el

l a
s t

he
 p

ot
en

tia
l f

or
 fi

sh
er

y 
im

pa
ct

s o
n 

th
e 

re
so

ur
ce

.  
Pr

ec
au

tio
na

ry
 m

ea
su

re
s i

n 
pl

ac
e 

in
cl

ud
e 

a 
se

as
on

 to
 p

ro
te

ct
 o

vi
ge

ro
us

 
fe

m
al

es
 a

nd
 a

 c
ou

nt
-p

er
-p

ou
nd

 re
gu

la
tio

n 
to

 e
ns

ur
e 

ca
rr

y 
ov

er
 o

f a
ge

-1
 sh

rim
p 

in
to

 th
e 

sp
aw

ni
ng

 p
op

ul
at

io
n.

  A
 P

oi
nt

 o
f C

on
ce

rn
 m

ec
ha

ni
sm

 w
as

 d
ev

el
op

ed
 a

s a
 p

ar
t 

of
 th

e 
FM

P 
to

 d
ea

l w
ith

 u
nc

er
ta

in
tie

s a
nd

 a
ss

um
pt

io
ns

.  
Fo

r e
xa

m
pl

e,
 a

 p
oi

nt
 o

f c
on

ce
rn

 c
ou

ld
 b

e 
ra

is
ed

 if
 th

er
e 

w
er

e 
tw

o 
su

cc
es

si
ve

 y
ea

r-
cl

as
s f

ai
lu

re
s o

r d
ec

lin
in

g 
C

PU
E 

co
up

le
d 

w
ith

 a
 sh

ift
 to

w
ar

ds
 h

ar
ve

st
 o

f y
ou

ng
er

 sh
rim

p.
  T

he
se

 si
gn

al
s c

ou
ld

 tr
ig

ge
r a

ct
io

n 
w

hi
ch

 w
ou

ld
 le

ad
 to

w
ar

d 
m

or
e 

co
ns

er
va

tiv
e 

m
an

ag
em

en
t m

ea
su

re
s. 

 
O

D
FW

 m
on

ito
rs

 a
ll 

of
 th

e 
pa

ra
m

et
er

s o
ut

lin
ed

 in
 th

e 
Po

in
t o

f C
on

ce
rn

 se
ct

io
n 

of
 th

e 
FM

P 
th

ro
ug

h 
po

rt 
sa

m
pl

in
g 

an
d 

fle
et

 lo
gb

oo
k 

co
lle

ct
io

ns
.  

A
lth

ou
gh

 W
as

hi
ng

to
n 

an
d 

C
al

ifo
rn

ia
 h

av
e 

m
in

im
al

 sa
m

pl
in

g 
pr

og
ra

m
s, 

O
D

FW
 c

ol
le

ct
s b

io
lo

gi
ca

l d
at

a,
 c

at
ch

 a
nd

 C
PU

E 
da

ta
 fr

om
 th

e 
fle

et
 c

at
ch

in
g 

of
f W

as
hi

ng
to

n,
 O

re
go

n,
 a

nd
 C

al
ifo

rn
ia

 
an

d 
de

liv
er

in
g 

in
to

 O
re

go
n 

po
rts

. 
 Po

pu
la

tio
n 

dy
na

m
ic

s o
f o

ce
an

 sh
rim

p,
 a

nd
 th

e 
as

so
ci

at
ed

 u
nc

er
ta

in
tie

s a
nd

 a
ss

um
pt

io
ns

, a
re

 is
su

es
 fo

r c
on

tin
ui

ng
 re

se
ar

ch
.  

Th
e 

A
ss

es
sm

en
t T

ea
m

 a
gr

ee
d 

th
at

 th
e 

m
an

ag
em

en
t p

ro
gr

am
 c

ur
re

nt
ly

 u
se

s d
ec

is
io

n 
ru

le
s t

ha
t a

re
 p

re
ca

ut
io

na
ry

 in
 th

is
 re

ga
rd

, s
up

po
rti

ng
 a

 sc
or

e 
of

 8
5.

  H
ow

ev
er

, f
or

 a
 fu

tu
re

 a
ud

it,
 a

 re
tro

sp
ec

tiv
e 

(e
.g

. 2
0 

ye
ar

s)
 o

n 
un

ce
rta

in
tie

s a
nd

 a
ss

um
pt

io
ns

 a
nd

 h
ow

 th
ey

 h
av

e 
be

en
, a

re
 o

r p
la

n 
to

 b
e 

ad
dr

es
se

d 
w

ou
ld

 b
e 

us
ef

ul
.  
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1.
5.

7 
M

et
ho
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/m

od
el

s u
se

d 
in

 
th

e 
as

se
ss

m
en

t a
re

 
co

ns
id

er
ed

 u
p 

to
 d

at
e 

an
d 

ar
e 

fu
lly

 re
vi

ew
ed

 b
y 

in
de

pe
nd

en
t p

ee
r a

na
ly

si
s. 

• T
he

 a
ss

es
sm

en
t p

ro
ce

ss
 is

 
co

ns
id

er
ed

 a
de

qu
at

e 
to

 e
va

lu
at

e 
st

oc
k 

st
at

us
 re

la
tiv

e 
to

 re
fe

re
nc

e 
le

ve
ls

, a
nd

 h
as

 su
cc

es
sf

ul
ly

 p
as

se
d 

in
te

rn
al

 p
ee

r r
ev

ie
w

. 

• A
ss

es
sm

en
t h

as
 p

as
se

d 
in

de
pe

nd
en

t 
pe

er
 re

vi
ew

. 
• T

he
 a

ss
es

sm
en

t p
ro

ce
ss

 is
 

co
ns

id
er

ed
 st

at
e-

of
-th

e 
ar

t b
y 

in
te

rn
at

io
na

l s
ta

nd
ar

ds
. 
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C
ur

re
nt

ly
 O

re
go

n 
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se
ss

es
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ge
, s

ex
, a

nd
 c

ou
nt

-p
er

-p
ou

nd
 d

ur
in

g 
th

e 
fis

hi
ng

 se
as

on
 a

nd
 g

at
he

rs
 in

fo
rm

at
io

n 
on

 fi
sh

in
g 

ef
fo

rt 
by

 a
re

a 
to

 d
et

er
m

in
e 

di
st

rib
ut

io
na

l 
ch

ar
ac

te
ris

tic
s o

f s
hr

im
p 

po
pu

la
tio

ns
.  

In
-s

ea
so

n 
in

fo
rm

at
io

n 
is

 m
on

ito
re

d 
an

d 
co

m
pa

re
d 

w
ith

 h
is

to
ric

al
 d

at
a 

an
nu

al
ly

.  
O

D
FW

 b
io

lo
gi

st
s r

ev
ie

w
 fi

sh
er

y 
in

fo
rm

at
io

n 
w

ith
 th

e 
fle

et
, m

in
df

ul
 o

f P
oi

nt
s o

f C
on

ce
rn

 o
ut

lin
ed

 in
 th

e 
sh

rim
p 

FM
P.

 
 A

na
ly

tic
al

 m
od

el
s a

re
 u

pd
at

ed
 p

er
io

di
ca

lly
 (n

ot
 a

nn
ua

lly
) t

hr
ou

gh
 re

tro
sp

ec
tiv

e 
st

ud
ie

s t
o 

de
te

rm
in

e 
tre

nd
s i

n 
ab

un
da

nc
e,

 im
pa

ct
s o

f e
nv

iro
nm

en
ta

l d
riv

er
s a

nd
 th

e 
fis

he
ry

.  
A

ll 
of

 th
e 

an
al

yt
ic

al
 m

od
el

s u
se

d 
or

 e
va

lu
at

ed
 to

 d
at

e 
ha

ve
 b

ee
n 

pu
bl

is
he

d 
in

 p
ee

r r
ev

ie
w

ed
 jo

ur
na

ls
.  

Th
e 

re
so

ur
ce

 sa
m

pl
ed

 b
y 

O
D

FW
 is

 re
pr

es
en

ta
tiv

e 
of

 th
e 

m
os

t o
f t

he
 st

oc
k 

ar
ea

 fi
sh

ed
 a

nd
 th

e 
O

re
go

n 
fle

et
 ta

ke
s n

ea
rly

 6
0%

 o
f t

he
 th

re
e 

st
at

e 
ha

rv
es

t. 
 Th

e 
as

se
ss

m
en

t a
nd

 a
pp

ro
ac

h 
to

 d
ev

el
op

in
g 

re
fe

re
nc

e 
le

ve
ls

 fo
r o

ce
an

 sh
rim

p 
is

 c
on

si
st

en
t w

ith
 C

ad
rin

 e
t a

l. 
(2

00
4)

.  
Pe

er
 re

vi
ew

 o
f D

r. 
H

an
na

h’
s w

or
k 

ha
s b

ee
n 

ac
hi

ev
ed

 th
ro

ug
h 

pr
im

ar
y,

 p
ee

r r
ev

ie
w

ed
 fi

sh
er

y 
sc

ie
nc

e 
jo

ur
na

ls
.  

A
ll 

of
 th

e 
m

aj
or

 a
ss

um
pt

io
ns

 u
se

d 
in

 th
e 

m
an

ag
em

en
t a

pp
ro

ac
h 

ha
ve

 b
ee

n 
pu

bl
is

he
d 

in
 th

is
 m

an
ne

r. 
 

M
an

y 
of

 th
es

e 
fin

di
ng

s h
av

e 
al

so
 b

ee
n 

pr
es

en
te

d 
in

 p
an

da
lid

 sh
rim

p 
fo

r a
 a

t t
he

 in
te

rn
at

io
na

l l
ev

el
. 

 In
te

rn
al

 re
vi

ew
 is

 c
on

du
ct

ed
 a

t t
he

 P
SM

FC
 le

ve
l, 

th
ro

ug
h 

th
e 

pu
bl

ic
at

io
n 

of
 a

nn
ua

l s
um

m
ar

y 
as

se
ss

m
en

ts
 a

nd
 th

ro
ug

h 
th

e 
pe

er
 re

vi
ew

 p
ro

vi
de

d 
by

 m
an

ag
er

s a
nd

 
sc

ie
nt

is
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 w
ith

in
 th

e 
W

O
C
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sh
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y 

m
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en
t a

ut
ho

rit
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s. 
 A

 sc
or
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of

 8
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ha
s b
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pr
ov

id
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t a
s t

he
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e 
st

oc
k 

is
 a

t t
he

 a
pp

ro
pr

ia
te

, e
nv

iro
nm

en
ta

lly
-li

nk
ed

 re
fe

re
nc

e 
le

ve
l. 

13
.8

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

W
ei

gh
tin

g 
C

om
m

en
t 

 P
I 1

.1
.6

.1
is

 c
on

si
de

re
d 

tw
ic

e 
as

 im
po

rta
nt

 a
s 1

.1
.6

.2
. 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

1.
1.

6.
1 

Th
e 

sp
aw

ni
ng

 st
oc

k 
is

 a
t 

or
 a

bo
ve

 th
e 

re
fe

re
nc

e 
le

ve
l. 

• A
ss

es
sm

en
ts

 su
gg

es
t t

he
 sp

aw
ni

ng
 

st
oc

k 
is

 li
ke

ly
 a

bo
ve

 th
e 

re
fe

re
nc

e 
le

ve
l, 

or
 if

 b
el

ow
 th

e 
re

fe
re

nc
e 

le
ve

l 
or

 d
ec

lin
in

g,
 a

n 
ap

pr
op

ria
te

 
re

co
ve

ry
/re

bu
ild

in
g 

pl
an

 h
as

 b
ee

n 
im

pl
em

en
te

d 
(g

o 
to

 1
.2

) 

• A
ss

es
sm

en
ts

 in
di

ca
te

 th
e 

st
oc

k 
is

 
ab

ov
e 

th
e 

re
fe

re
nc

e 
le

ve
l a

nd
 n

ot
 

de
cl

in
in

g.
 

• A
ss

es
sm

en
ts

 d
em

on
st

ra
te

 th
e 

st
oc

k 
is

 a
bo

ve
 th

e 
re

fe
re

nc
e 

le
ve

l a
nd

 is
 e

ith
er

 st
ab

le
 o

r 
in

cr
ea

si
ng

. 

66
.7

 
80

 

Sc
or

in
g 

R
at

io
na

le
/ 

O
bj

ec
tiv

e 
Ev

id
en

ce
 

A
lth

ou
gh

 fi
sh

in
g 

m
or

ta
lit

y 
re

du
ce

s t
he

 sp
aw

ni
ng

 st
oc

k,
 su

bs
eq

ue
nt

 re
cr

ui
tm

en
t h

as
 n

ot
 sh

ow
n 

to
 b

e 
co

ns
is

te
nt

ly
 a

ff
ec

te
d 

by
 th

e 
fis

he
ry

. C
ur

re
nt

 m
ar

ke
t c

on
di

tio
ns

 h
av

e 
co

ns
tra

in
ed

 fi
sh

in
g 

ef
fo

rt 
to

 le
ss

 th
an

 3
0,

00
0 

ho
ur

s i
n 

si
ng

le
 ri

g 
eq

ui
va

le
nt

s (
SR

E)
, a

pp
ro

xi
m

at
el

y 
1/

5 
of

 th
e 

hi
st

or
ic

al
 h

ig
h 

w
hi

ch
 p

ea
ke

d 
at

 n
ea

rly
 1

60
,0

00
 h

rs
 (S

R
E)

, 
an

d 
m

ar
ke

t s
am

pl
es

 in
di

ca
te

 a
 sh

ift
 b

ac
k 

to
w

ar
ds

 a
 fi

sh
er

y 
on

 m
ul

tip
le

 a
ge

 c
la

ss
es

 ra
th

er
 th

an
 o

n 
pr

im
ar

ily
 1

-y
ea

r-
ol

d 
sh

rim
p 

(H
an

na
h 

an
d 

Jo
ne

s 2
00

6a
). 

 C
PU

E,
 a

n 
in

di
ca

to
r o

f r
el

at
iv

e 
ab

un
da

nc
e,

 is
 in

 e
xc

es
s o

f 5
00

 p
ou

nd
s p

er
 h

ou
r c

om
pa

re
d 

to
 a

 h
is

to
ric

al
 lo

w
 o

f 1
06

 p
ou

nd
s p

er
 h

ou
r a

nd
 a

n 
av

er
ag

e 
of

 3
92

 p
ou

nd
s p

er
 h

ou
r (

19
68

-
20

05
). 

 A
 p

er
m

an
en

t f
le

et
 re

du
ct

io
n 

in
 a

ll 
th

re
e 

st
at

es
, l

ow
 p

ric
e 

pa
id

 fo
r s

hr
im

p,
 a

nd
 th

e 
hi

gh
 c

os
t o

f f
ue

l a
re

 th
ou

gh
t t

o 
be

 th
e 

pr
im

ar
y 

re
as

on
s f

or
 lo

w
er

ed
 e

ff
or

t. 
 

Th
us

, i
t i

s h
ig

hl
y 

lik
el

y 
th

at
 c

ur
re

nt
 sp

aw
ni

ng
 st

oc
k 

le
ve

ls
 a

re
 n

ot
 si

gn
ifi

ca
nt

ly
 a

ff
ec

te
d 

by
 th

e 
fis

he
ry

. 
 A

s t
he

 e
vi

de
nc

e 
in

di
ca

te
s b

ut
 d

oe
s n

ot
 d

em
on

st
ra

te
 th

at
 sp

aw
ni

ng
 st

oc
k 

is
 a

t o
r a

bo
ve

 th
e 

re
fe

re
nc

e 
le

ve
l, 

a 
sc

or
e 

of
 8

0 
is

 a
w

ar
de

d.
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 



P
E

R
FO

R
M

A
N

C
E 

IN
D

IC
AT

O
R

 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 6
0 

SC
O

R
IN

G
 G

U
ID

EP
O

ST
 8

0 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 1
00

 
W

E
IG

H
T 

SC
O

R
E 

 O
TC

 P
in

k 
Sh

rim
p 

-  
FV

-3
 1

01
50

7 
 

60
 

 
1.

1.
6.

2 
Th

e 
fis

hi
ng

 m
or

ta
lit

y 
is

 
be

lo
w

 th
e 

re
fe

re
nc

e 
le

ve
l. 

• A
ss

es
sm

en
ts

 in
fe

r t
ha

t f
is

hi
ng

 
m

or
ta

lit
y 

do
es

 n
ot

 e
xc

ee
d 

th
e 

re
fe

re
nc

e 
le

ve
l. 

• A
ss

es
sm

en
ts

 in
di

ca
te

 th
at

 th
e 

fis
hi

ng
 m

or
ta

lit
y 

do
es

 n
ot

 e
xc

ee
d 

th
e 

  
re

fe
re

nc
e 

le
ve

l. 

• A
ss

es
sm

en
ts

 d
em

on
st

ra
te

 th
at

 
th

e 
fis

hi
ng

 m
or

ta
lit

y 
do

es
 n

ot
 

ex
ce

ed
 th

e 
 re

fe
re

nc
e 

le
ve

l a
nd

 
is

 e
ith

er
 st

ab
le

 o
r d

ec
re

as
in

g.
 

33
.3

 
90

 

Sc
or

in
g 

R
at

io
na

le
/ 

O
bj

ec
tiv

e 
Ev

id
en

ce
 

It 
is

 in
fe

rr
ed

 th
at

 fi
sh

in
g 

m
or

ta
lit

y 
is

 lo
w

 a
nd

 w
ill

 re
m

ai
n 

lo
w

 w
ith

 re
sp

ec
t t

o 
th

e 
hi

st
or

ic
al

 a
ve

ra
ge

.  
N

ea
rly

 3
00

 v
es

se
ls

 d
el

iv
er

ed
 sh

rim
p 

in
to

 O
re

go
n 

in
 1

98
0 

w
he

n 
ef

fo
rt 

pe
ak

ed
 a

t n
ea

rly
 1

60
,0

00
 h

ou
rs

 (S
R

E)
. A

 li
m

ite
d 

en
try

 p
ro

gr
am

 a
do

pt
ed

 b
y 

th
e 

O
re

go
n 

Le
gi

sl
at

ur
e 

an
d 

im
pl

em
en

te
d 

in
 1

98
0 

su
bs

eq
ue

nt
ly

 re
du

ce
d 

th
e 

nu
m

be
r o

f 
bo

at
s t

hr
ou

gh
 a

ttr
iti

on
 (O

R
S,

 2
00

5a
). 

 A
n 

up
pe

r c
ap

 o
n 

pe
rm

its
 w

as
 se

t a
t 1

50
.  

Fi
sh

in
g 

ef
fo

rt 
in

 2
00

5 
w

as
 le

ss
 th

an
 3

0,
00

0 
ho

ur
s (

SR
E)

.  
Fe

w
er

 th
an

 5
0 

bo
at

s a
re

 
ac

tiv
el

y 
fis

hi
ng

 in
 th

e 
O

re
go

n 
oc

ea
n 

sh
rim

p 
fis

he
ry

 d
ur

in
g 

th
e 

20
06

 se
as

on
 c

om
pa

re
d 

to
 a

bo
ut

 1
50

 b
oa

ts
 a

 d
ec

ad
e 

ag
o 

(H
an

na
h 

an
d 

Jo
ne

s, 
pe

rs
on

al
 c

om
m

un
ic

at
io

n;
 

H
an

na
h 

an
d 

Jo
ne

s, 
20

06
b)

.  
C

ur
re

nt
 e

ff
or

t l
ev

el
s r

em
ai

n 
at

 3
0,

00
0 

ho
ur

s (
SR

E)
 o

r l
es

s c
om

pa
re

d 
to

 th
e 

pe
ak

 in
 1

98
0.

 T
he

 re
ce

nt
 5

-y
ea

r a
ve

ra
ge

 e
ff

or
t (

20
01

-2
00

5)
 w

as
 

ab
ou

t 4
2,

00
0 

ho
ur

s (
SR

E)
 c

om
pa

re
d 

to
 th

e 
lo

ng
 te

rm
 a

ve
ra

ge
 (1

96
8-

20
05

) o
f a

bo
ut

 7
1,

00
0 

ho
ur

s (
SR

E)
.  

 A
 p

er
m

an
en

t f
le

et
 re

du
ct

io
n 

in
 a

ll 
th

re
e 

st
at

es
, l

ow
 p

ric
e 

pa
id

 
fo

r s
hr

im
p,

 a
nd

 th
e 

hi
gh

 c
os

t o
f f

ue
l a

re
 th

ou
gh

t t
o 

be
 th

e 
pr

im
ar

y 
re

as
on

s f
or

 lo
w

er
ed

 e
ff

or
t. 

 
 A

lth
ou

gh
 m

or
ta

lit
y 

fr
om

 d
is

ca
rd

s i
s u

nk
no

w
n,

 th
er

e 
ar

e 
no

 in
di

ca
tio

ns
 th

at
 th

e 
fis

he
ry

 h
as

 n
eg

at
iv

el
y 

im
pa

ct
ed

 th
e 

re
so

ur
ce

.  
St

an
da

rd
iz

ed
 fi

sh
in

g 
ef

fo
rt,

 a
n 

in
di

ca
to

r o
f 

fis
hi

ng
 m

or
ta

lit
y,

 is
 w

el
l b

el
ow

 th
e 

lo
ng

-te
rm

 a
ve

ra
ge

 w
hi

ch
 in

di
ca

te
s t

ha
t f

is
hi

ng
 m

or
ta

lit
y 

is
 re

la
tiv

el
y 

lo
w

 a
nd

 is
 li

ke
ly

 d
ec

lin
in

g.
   

A
 sc

or
e 

of
 9

0 
is

 a
w

ar
de

d,
 g

iv
en

 
th

at
 a

ss
es

sm
en

ts
 in

di
ca

te
 ra

th
er

 th
an

 d
em

on
st

ra
te

. 



P
E

R
FO

R
M

A
N

C
E 

IN
D

IC
AT

O
R

 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 6
0 

SC
O

R
IN

G
 G

U
ID

EP
O

ST
 8

0 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 1
00

 
W

E
IG

H
T 

SC
O

R
E 

 O
TC

 P
in

k 
Sh

rim
p 

-  
FV

-3
 1

01
50

7 
 

61
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

1.
2 

– 
M

SC
 C

ri
te

ri
on

 2
 

W
he

re
 t

he
 e

xp
lo

ite
d 

po
pu

la
tio

ns
 a

re
 d

ep
le

te
d,

 t
he

 f
is

he
ri

es
 w

ill
 b

e 
ex

ec
ut

ed
 s

uc
h 

th
at

 r
ec

ov
er

y 
an

d 
re

bu
ild

in
g 

is
 

al
lo

w
ed

 to
 o

cc
ur

 to
 a

 s
pe

ci
fie

d 
le

ve
l c

on
si

st
en

t w
ith

 th
e 

pr
ec

au
tio

na
ry

 a
pp

ro
ac

h 
an

d 
th

e 
 a

bi
lit

y 
of

 th
e 

po
pu

la
tio

ns
 to

 
pr

od
uc

e 
lo

ng
-t

er
m

 p
ot

en
tia

l y
ie

ld
s w

ith
in

 a
 sp

ec
ifi

ed
 ti

m
e 

fr
am

e.
 

  
N

ot
 

Sc
or

ed
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Sc
or

in
g 

In
te

nt
 

T
he

 M
SC

 T
ec

hn
ic

al
 A

dv
is

or
y 

B
oa

rd
 d

ir
ec

ts
 t

ha
t 

th
is

 C
ri

te
ri

on
 i

s 
on

ly
 s

co
re

d 
in

 t
he

 i
ns

ta
nc

e 
th

at
 t

he
 c

an
di

da
te

 
fis

he
ry

 is
 d

et
er

m
in

ed
 to

 b
e 

in
 a

 d
ep

le
te

d 
st

at
e 

he
nc

e 
a 

re
co

ve
ry

 p
la

n 
is

 a
lr

ea
dy

 in
 a

ct
io

n.
  T

he
 d

ec
is

io
n 

w
he

th
er

 th
e 

fis
he

ry
 is

 in
 a

 d
ep

le
te

d 
st

at
e 

w
ill

 b
e 

m
ad

e 
at

 th
e 

be
gi

nn
in

g 
of

 th
e 

Fi
sh

er
y 

A
ss

es
sm

en
t p

ro
ce

ss
. 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

1.
2.

1 
W

he
n 

th
e 

st
oc

k 
is

 b
el

ow
 

th
e 

re
fe

re
nc

e 
ab

un
da

nc
e 

le
ve

l, 
an

d/
or

 th
e 

fis
hi

ng
 

m
or

ta
lit

y 
is

 a
bo

ve
 th

e 
re

fe
re

nc
e 

le
ve

l, 
th

er
e 

ar
e 

m
ea

su
re

s d
es

ig
ne

d 
an

d 
im

pl
em

en
te

d 
fo

r r
ec

ov
er

y 
an

d 
re

bu
ild

in
g.

  

• A
pp

ro
pr

ia
te

 re
co

ve
ry

 a
nd

 
re

bu
ild

in
g 

m
ea

su
re

s a
re

 b
ei

ng
 

im
pl

em
en

te
d 

th
ro

ug
h 

re
du

ct
io

n 
in

 
ex

pl
oi

ta
tio

n.
 

• M
ea

su
re

s a
re

 im
pl

em
en

te
d 

ev
en

 if
 

th
ey

 h
av

e 
no

t b
ee

n 
te

st
ed

. F
is

hi
ng

 
m

or
ta

lit
y 

is
 fu

rth
er

 re
du

ce
d 

if 
th

e 
st

oc
k 

re
m

ai
ns

 b
el

ow
 th

e 
re

fe
re

nc
e 

le
ve

l. 

• A
 re

co
ve

ry
 p

la
n 

is
 in

 p
la

ce
, 

im
pl

em
en

tin
g 

ap
pr

op
ria

te
 p

ro
te

ct
iv

e 
m

ea
su

re
s t

ha
t m

iti
ga

te
 re

cr
ui

tm
en

t 
fa

ilu
re

 w
ith

in
 th

e 
pl

an
's 

tim
e 

fr
am

e.
 

• M
ea

su
re

s h
av

e 
be

en
 te

st
ed

 a
nd

 c
an

 
be

 sh
ow

n 
to

 a
id

 in
 m

ai
nt

ai
ni

ng
 

re
pr

od
uc

tiv
e 

po
te

nt
ia

l. 
 

• A
pp

ro
pr

ia
te

 a
nd

 p
ro

ve
n 

pr
ot

ec
tiv

e 
m

ea
su

re
s a

re
 b

ei
ng

 
im

pl
em

en
te

d 
to

 im
pr

ov
e 

re
cr

ui
tm

en
t p

ot
en

tia
l b

y 
in

cr
ea

si
ng

 th
e 

re
pr

od
uc

tiv
e 

ca
pa

ci
ty

 a
s q

ui
ck

ly
 a

s p
os

si
bl

e.
 

• T
ot

al
 fi

sh
in

g 
m

or
ta

lit
y 

is
 

ne
ar

ly
 z

er
o 

if 
th

e 
st

oc
k 

is
 b

el
ow

 
th

e 
re

fe
re

nc
e 

le
ve

l. 

  
N

ot
 

Sc
or

ed
  

Sc
or

in
g 

R
at

io
na

le
/ 

O
bj

ec
tiv

e 
Ev

id
en

ce
 

N
ot

 sc
or

ed
:  

Th
e 

A
ss

es
sm

en
t T

ea
m

 c
on

fir
m

ed
 w

ith
 th

e 
av

ai
la

bl
e 

ev
id

en
ce

,  
an

d 
O

D
FW

 a
nd

 fi
sh

er
s t

ha
t t

he
 w

es
t c

oa
st

 p
in

k 
sh

rim
p 

st
oc

k 
is

 n
ot

 c
ur

re
nt

ly
 in

 a
 d

ep
le

te
d 

st
at

e.
 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 

 



P
E

R
FO

R
M

A
N

C
E 

IN
D

IC
AT

O
R

 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 6
0 

SC
O

R
IN

G
 G

U
ID

EP
O

ST
 8

0 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 1
00

 
W

E
IG

H
T 

SC
O

R
E 

 O
TC

 P
in

k 
Sh

rim
p 

-  
FV

-3
 1

01
50

7 
 

62
 

 
1.

3 
– 

M
SC

 C
ri

te
ri

on
 3

 
Fi

sh
in

g 
is

 c
on

du
ct

ed
 in

 a
 m

an
ne

r 
th

at
 d

oe
s 

no
t a

lte
r 

th
e 

ag
e 

or
 g

en
et

ic
 s

tr
uc

tu
re

 o
r 

se
x 

co
m

po
si

tio
n 

to
 a

 d
eg

re
e 

th
at

 
im

pa
ir

s r
ep

ro
du

ct
iv

e 
ca

pa
ci

ty
. 

25
 

85
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

W
ei

gh
tin

g 
C

om
m

en
t 

W
ith

in
 th

is
 c

rit
er

io
n,

 a
ll 

pe
rf

or
m

an
ce

 in
di

ca
to

rs
 (P

Is
) a

re
 e

qu
al

ly
 w

ei
gh

te
d.

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

1.
3.

1 
Th

e 
ef

fe
ct

s o
f t

he
 fi

sh
er

y 
on

 a
ge

 o
r s

ex
 o

r g
en

et
ic

 
co

m
po

si
tio

n 
of

 th
e 

po
pu

la
tio

n 
do

es
 n

ot
 

im
pa

ir 
re

pr
od

uc
tiv

e 
ca

pa
ci

ty
.  

• T
he

 k
no

w
le

dg
e 

of
 th

e 
ef

fe
ct

 o
f 

fis
hi

ng
 o

n 
th

e 
bi

ol
og

ic
al

 
ch

ar
ac

te
ris

tic
s s

uc
h 

as
 a

ge
, s

iz
e,

 se
x,

 
se

x 
ch

an
ge

 a
nd

 fe
cu

nd
ity

 is
 a

de
qu

at
e 

to
 id

en
tif

y 
po

te
nt

ia
l t

hr
ea

ts
 to

 th
e 

re
pr

od
uc

tiv
e 

ca
pa

ci
ty

 o
f t

he
 ta

rg
et

 
st

oc
k.

 

• T
he

 k
no

w
le

dg
e 

of
 th

e 
ef

fe
ct

 o
f 

fis
hi

ng
 o

n 
bi

ol
og

ic
al

 c
ha

ra
ct

er
is

tic
s 

su
ch

 a
s t

he
 a

ge
, s

iz
e,

 se
x,

 se
x 

ch
an

ge
 

an
d 

fe
cu

nd
ity

 is
 a

de
qu

at
e 

to
 d

et
ec

t 
th

re
at

s f
ro

m
 fi

sh
in

g 
on

 th
e 

re
pr

od
uc

tiv
e 

ca
pa

ci
ty

 o
f t

he
 ta

rg
et

 
st

oc
k.

 

• T
he

re
 is

 e
xt

en
si

ve
 k

no
w

le
dg

e 
of

 th
e 

ef
fe

ct
 o

f f
is

hi
ng

 o
n 

bi
ol

og
ic

al
 c

ha
ra

ct
er

is
tic

s s
uc

h 
as

 th
e 

ag
e,

 si
ze

, s
ex

, s
ex

 c
ha

ng
e,

 
fe

cu
nd

ity
 a

nd
 g

en
et

ic
 st

ru
ct

ur
e 

of
 th

e 
ta

rg
et

 st
oc

k.
 

• K
no

w
le

dg
e 

is
 a

de
qu

at
e 

to
 

qu
an

tif
y 

ho
w

 fi
sh

er
y 

in
du

ce
d 

ch
an

ge
s i

n 
th

es
e 

ch
ar

ac
te

ris
tic

s 
im

pa
ct

 re
pr

od
uc

tiv
e 

ca
pa

ci
ty

.  
   

  

50
 

85
 

Sc
or

in
g 

R
at

io
na

le
/ 

O
bj

ec
tiv

e 
Ev

id
en

ce
 

Fi
sh

in
g 

ha
s b

ee
n 

sh
ow

n 
to

 a
ff

ec
t t

he
 a

ge
 a

nd
 se

x 
co

m
po

si
tio

n 
of

 o
ce

an
 sh

rim
p.

  H
an

na
h 

an
d 

Jo
ne

s (
19

91
) a

na
ly

ze
d 

ca
tc

h 
an

d 
ef

fo
rt 

st
at

is
tic

s a
nd

 c
at

ch
 sa

m
pl

in
g 

da
ta

 to
 

ev
al

ua
te

 c
ha

ng
es

 in
 sh

rim
p 

po
pu

la
tio

n 
st

ru
ct

ur
e.

  T
he

 n
um

be
r o

f a
ge

 3
 sh

rim
p 

de
cl

in
ed

 si
gn

ifi
ca

nt
ly

 w
hi

le
 th

e 
nu

m
be

r o
f a

ge
 1

 sh
rim

p 
in

cr
ea

se
d 

bo
th

 in
 p

er
ce

nt
 o

f t
ot

al
 

ca
tc

h 
an

d 
in

 si
ze

 a
t a

ge
 (d

en
si

ty
 d

ep
en

de
nt

 g
ro

w
th

). 
 D

en
si

ty
 d

ep
en

de
nt

 g
ro

w
th

 a
nd

 th
e 

ab
ili

ty
 o

f s
hr

im
p 

po
pu

la
tio

ns
 to

 a
cc

el
er

at
e 

th
e 

se
x 

ch
an

ge
 p

ro
ce

ss
 a

re
 b

el
ie

ve
d 

to
 m

ak
e 

sh
rim

p 
re

si
lie

nt
 to

 o
ve

r-
ha

rv
es

t. 
 F

ur
th

er
m

or
e,

 re
ce

nt
 e

ff
or

t l
ev

el
s h

av
e 

de
cl

in
ed

 d
ra

m
at

ic
al

ly
 a

nd
 o

ce
an

 sh
rim

p 
ag

e 
co

m
po

si
tio

n 
ha

s b
ec

om
e 

le
ss

 d
om

in
at

ed
 b

y 
on

e-
ye

ar
 o

ld
 sh

rim
p 

an
d 

pr
im

ar
y 

fe
m

al
es

 (H
an

na
h 

an
d 

Jo
ne

s, 
20

06
b)

.  
A

lth
ou

gh
 p

as
t s

tu
di

es
 in

di
ca

te
d 

lo
w

 a
lle

le
 p

ol
ym

or
ph

is
m

 in
 th

is
 p

op
ul

at
io

n,
 th

er
e 

ha
ve

 b
ee

n 
no

 
re

ce
nt

 u
pd

at
es

 o
f t

hi
s i

nf
or

m
at

io
n.

   
 Th

e 
kn

ow
le

dg
e 

on
 th

e 
ef

fe
ct

s o
f f

is
hi

ng
 o

n 
sh

rim
p 

bi
ol

og
y 

is
 e

xt
en

si
ve

 b
ut

 h
as

 n
ot

 b
ee

n 
us

ed
 to

 q
ua

nt
ify

 th
e 

im
pa

ct
 o

n 
re

pr
od

uc
tiv

e 
ca

pa
ci

ty
.  

Th
er

ef
or

e,
 a

 sc
or

e 
of

 8
5 

w
as

 a
w

ar
de

d.
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 



P
E

R
FO

R
M

A
N

C
E 

IN
D

IC
AT

O
R

 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 6
0 

SC
O

R
IN

G
 G

U
ID

EP
O

ST
 8

0 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 1
00

 
W

E
IG

H
T 

SC
O

R
E 

 O
TC

 P
in

k 
Sh

rim
p 

-  
FV

-3
 1

01
50

7 
 

63
 

 
1.

3.
2 

A
dv

er
se

 fi
sh

er
y 

im
pa

ct
s 

on
 re

pr
od

uc
tiv

e 
ca

pa
ci

ty
 

w
ill

 b
e 

co
ns

id
er

ed
 b

y 
m

an
ag

em
en

t a
nd

 re
m

ed
ia

l 
ac

tio
n 

in
co

rp
or

at
ed

 in
 

m
an

ag
em

en
t p

la
nn

in
g 

an
d 

pr
oc

es
se

s. 

• P
ot

en
tia

l t
hr

ea
ts

 h
av

e 
be

en
 

id
en

tif
ie

d 
an

d 
ar

e 
co

ns
id

er
ed

 in
 th

e 
pl

an
ni

ng
 p

ro
ce

ss
. 

• K
no

w
n 

th
re

at
s a

re
 a

dd
re

ss
ed

 
th

ro
ug

h 
re

m
ed

ia
l a

ct
io

n 
sp

ec
ifi

ed
 in

 
m

an
ag

em
en

t p
la

ns
. 

• M
an

ag
em

en
t p

la
ns

 c
on

ta
in

 
ha

rv
es

t c
on

tro
l r

ul
es

 th
at

 
ad

dr
es

s s
pe

ci
fic

 q
ua

nt
ifi

ed
 

fis
he

ry
 im

pa
ct

s o
n 

re
pr

od
uc

tiv
e 

ca
pa

ci
ty

. 

50
 

85
 

Sc
or

in
g 

R
at

io
na

le
/ 

O
bj

ec
tiv

e 
Ev

id
en

ce
 

Th
e 

po
te

nt
ia

l a
dv

er
se

 im
pa

ct
s t

o 
re

pr
od

uc
tiv

e 
ca

pa
ci

ty
 h

av
e 

be
en

 c
on

si
de

re
d 

by
 m

an
ag

em
en

t. 
 F

is
hi

ng
 o

n 
ov

ig
er

ou
s f

em
al

es
 d

ur
in

g 
a 

de
la

ye
d 

sp
rin

g 
tra

ns
iti

on
 w

as
 

id
en

tif
ie

d 
as

 a
 p

ot
en

tia
l t

hr
ea

t t
o 

re
pr

od
uc

tio
n 

an
d 

su
bs

eq
ue

nt
 re

cr
ui

tm
en

t (
H

an
na

h,
 1

99
9)

.  
Th

is
 is

su
e 

w
as

 re
vi

ew
ed

 a
s e

ar
ly

 a
s 1

99
2 

by
 O

D
FW

 st
af

f a
nd

 d
is

cu
ss

ed
 in

 
H

an
na

h 
(1

99
9)

.  
In

 th
at

 p
ap

er
, a

 se
as

on
 d

el
ay

 o
f t

w
o 

w
ee

ks
 w

as
 th

ou
gh

t t
o 

be
 su

ff
ic

ie
nt

 to
 e

ns
ur

e 
la

rv
al

 re
le

as
e 

du
rin

g 
th

os
e 

oc
ca

si
on

al
 y

ea
rs

 w
he

n 
th

e 
sp

rin
g 

tra
ns

iti
on

 
w

as
 la

te
 a

nd
 th

e 
pe

rc
en

ta
ge

 o
f o

vi
ge

ro
us

 fe
m

al
es

 w
as

 h
ig

h.
  R

em
ed

ia
l a

ct
io

n 
w

as
 n

ot
 d

ee
m

ed
 n

ec
es

sa
ry

 to
 b

e 
fo

rw
ar

de
d 

to
 th

e 
O

re
go

n 
Fi

sh
 a

nd
 W

ild
lif

e 
C

om
m

is
si

on
 

as
 it

 w
as

 c
le

ar
 th

e 
po

pu
la

tio
n 

of
 sh

rim
p 

ha
d 

al
re

ad
y 

re
co

ve
re

d 
(1

99
2 

w
as

 o
ne

 o
f t

he
 h

ig
he

st
 c

at
ch

 y
ea

rs
 o

n 
re

co
rd

), 
an

d 
th

e 
ph

en
om

en
on

 w
as

 c
on

si
de

re
d 

a 
ra

re
 e

ve
nt

.  
O

D
FW

 st
af

f i
nd

ic
at

ed
 th

at
 th

e 
co

m
bi

na
tio

n 
of

 la
te

 la
rv

al
 re

le
as

e 
co

up
le

d 
w

ith
 h

ig
h 

ef
fo

rt 
m

ay
 h

av
e 

oc
cu

rr
ed

 in
 2

 o
r 3

 y
ea

rs
 o

ut
 o

f 4
0,

 a
nd

 th
er

e 
ha

s b
ee

n 
no

 e
vi

de
nc

e 
of

 im
pa

ct
s t

o 
st

oc
ks

 lo
ng

er
 th

an
 a

bo
ut

 2
-3

 y
ea

rs
. 

 In
 th

e 
ev

en
t a

 d
el

ay
ed

 o
pe

ni
ng

 is
 d

ee
m

ed
 n

ec
es

sa
ry

, t
he

 d
el

ay
 c

ou
ld

 b
e 

ef
fe

ct
iv

el
y 

co
nt

ro
lle

d 
th

ro
ug

h 
ac

tio
n 

by
 th

e 
st

at
e 

of
 O

re
go

n 
in

 th
e 

ab
se

nc
e 

of
 c

oo
pe

ra
tio

n 
by

 
W

as
hi

ng
to

n 
an

d 
C

al
ifo

rn
ia

.  
M

os
t o

f t
he

 c
oa

st
w

id
e 

fle
et

 h
ol

d 
O

re
go

n 
pe

rm
its

.  
A

t a
 m

in
im

um
, v

es
se

ls
 fi

sh
in

g 
of

f o
f W

as
hi

ng
to

n,
 O

re
go

n,
 a

nd
 C

al
ifo

rn
ia

 h
ol

di
ng

 a
n 

O
re

go
n 

pe
rm

its
 w

ou
ld

 b
e 

ob
lig

at
ed

 to
 a

bi
de

 b
y 

th
e 

O
re

go
n 

la
w

 if
 th

ey
 d

el
iv

er
 in

to
 O

re
go

n.
  O

re
go

n 
ca

n 
al

so
 e

ff
ec

tiv
el

y 
en

fo
rc

e 
th

e 
la

w
s t

o 
pr

ev
en

t f
is

hi
ng

 o
ff

 O
re

go
n 

du
rin

g 
a 

se
as

on
 c

lo
su

re
 if

 fi
sh

in
g 

ve
ss

el
s h

ol
d 

an
 O

re
go

n 
pe

rm
it 

bu
t a

re
 h

om
e 

po
rte

d 
el

se
w

he
re

. T
he

 th
re

e 
st

at
es

 h
av

e 
al

so
 c

oo
pe

ra
te

d 
in

 th
e 

pa
st

 b
y 

pa
ss

in
g 

re
ci

pr
oc

al
 

ru
le

s w
he

n 
ne

ed
ed

 to
 ta

ke
 a

ct
io

n 
ov

er
 re

so
ur

ce
 c

on
ce

rn
s. 

 A
 sc

or
e 

of
 8

5 
w

as
 a

w
ar

de
d 

gi
ve

n 
th

at
 p

ot
en

tia
l t

hr
ea

ts
 to

 re
pr

od
uc

tiv
e 

ca
pa

ci
ty

 a
re

 a
dd

re
ss

ed
 th

ro
ug

h 
th

e 
cl

os
ed

 se
as

on
 (f

is
hi

ng
 o

n 
be

rr
ie

d 
fe

m
al

es
) a

nd
 c

ou
nt

-p
er

-
po

un
d 

(f
is

hi
ng

 o
n 

ju
ve

ni
le

s)
 ru

le
s, 

as
 o

rig
in

al
ly

 sp
ec

ifi
ed

 u
nd

er
 p

oi
nt

s o
f c

on
ce

rn
 in

 th
e 

FM
P 

(A
br

am
so

n 
et

 a
l.,

 1
98

1)
.  

 A
 re

ci
pr

oc
al

 ru
le

 fo
r d

el
ay

ed
 o

pe
ni

ng
 is

 a
ls

o 
po

ss
ib

le
 b

ut
 n

ee
ds

 to
 b

e 
co

di
fie

d.
  T

he
 A

ss
es

sm
en

t T
ea

m
 o

bs
er

ve
d 

th
at

 a
n 

an
nu

al
 re

vi
ew

 o
f p

oi
nt

s o
f c

on
ce

rn
 in

di
ca

to
rs

, w
ith

 c
ur

re
nt

 le
ve

ls
/s

ta
tu

s c
om

pa
re

d 
to

 
hi

st
or

ic
al

 a
ve

ra
ge

s/
pa

tte
rn

s (
e.

g.
 a

 tr
af

fic
 li

gh
t s

um
m

ar
y 

ta
bl

e)
, w

ou
ld

 b
e 

us
ef

ul
. 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 



P
E

R
FO

R
M

A
N

C
E 

IN
D

IC
AT

O
R

 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 6
0 

SC
O

R
IN

G
 G

U
ID

EP
O

ST
 8

0 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 1
00

 
W

E
IG

H
T 

SC
O

R
E 

 O
TC

 P
in

k 
Sh

rim
p 

-  
FV

-3
 1

01
50

7 
 

64
 

 
M

SC
 P

ri
nc

ip
le

 2
 

Fi
sh

in
g 

op
er

at
io

ns
 s

ho
ul

d 
al

lo
w

 fo
r 

th
e 

m
ai

nt
en

an
ce

 o
f t

he
 s

tr
uc

tu
re

, p
ro

du
ct

iv
ity

, f
un

ct
io

n 
an

d 
di

ve
rs

ity
 o

f 
th

e 
ec

os
ys

te
m

 (
in

cl
ud

in
g 

ha
bi

ta
t 

an
d 

as
so

ci
at

ed
 d

ep
en

de
nt

 a
nd

 e
co

lo
gi

ca
lly

 r
el

at
ed

 
sp

ec
ie

s)
 o

n 
w

hi
ch

 th
e 

fis
he

ry
 d

ep
en

ds
. 

33
.3

 
86

.4
4 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

In
te

nt
 

Th
e 

in
te

nt
 o

f t
hi

s p
ri

nc
ip

le
 is

 to
 e

nc
ou

ra
ge

 th
e 

m
an

ag
em

en
t o

f f
is

he
ri

es
 fr

om
 a

n 
ec

os
ys

te
m

 p
er

sp
ec

tiv
e 

un
de

r a
 sy

st
em

 
de

si
gn

ed
 to

 a
ss

es
s a

nd
 re

st
ra

in
 th

e 
im

pa
ct

s o
f t

he
 fi

sh
er

y 
on

 th
e 

ec
os

ys
te

m
. 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

W
ei

gh
tin

g 
C

om
m

en
t 

M
SC

 P
2C

2 
is

 c
on

si
de

re
d 

sl
ig

ht
ly

 m
or

e 
im

po
rta

nt
 th

an
 o

th
er

 c
rit

er
ia

 w
ith

in
 th

is
 p

rin
ci

pl
e.

. 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

2.
1 

– 
M

SC
 P

2 
 C

ri
te

ri
on

 1
 

T
he

 fi
sh

er
y 

is
 c

on
du

ct
ed

 in
 a

 w
ay

 th
at

 m
ai

nt
ai

ns
 n

at
ur

al
 fu

nc
tio

na
l r

el
at

io
ns

hi
ps

 a
m

on
g 

sp
ec

ie
s 

an
d 

sh
ou

ld
 n

ot
 le

ad
 

to
 tr

op
ic

 c
as

ca
de

s o
r 

ec
os

ys
te

m
 st

at
e 

ch
an

ge
s. 

30
.9

 
83

.9
5 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

W
ei

gh
tin

g 
C

om
m

en
t 

Su
b-

cr
ite

rio
n 

2.
1.

4,
 st

ra
te

gi
es

 to
 re

st
ra

in
 n

eg
at

iv
e 

im
pa

ct
s, 

 is
 c

on
si

de
re

d 
tw

ic
e 

as
 im

po
rta

nt
 a

s o
th

er
 su

b-
cr

ite
rio

n 
. 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

2.
1.

1 
T

A
V

E
L

 S
ub

-C
ri

te
ri

on
 

Th
er

e 
is

 a
de

qu
at

e 
un

de
rs

ta
nd

in
g 

of
 e

co
sy

st
em

 fa
ct

or
s r

el
ev

an
t t

o 
th

e 
di

st
rib

ut
io

n 
an

d 
lif

e 
hi

st
or

y 
of

 th
e 

ta
rg

et
 a

nd
 n

on
-ta

rg
et

 
sp

ec
ie

s. 
20

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

W
ei

gh
tin

g 
C

om
m

en
t 

W
ith

in
 th

is
 su

b-
cr

ite
rio

n,
 a

ll 
pe

rf
or

m
an

ce
 in

di
ca

to
rs

 (P
Is

) a
re

 e
qu

al
ly

 w
ei

gh
te

d.
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 



P
E

R
FO

R
M

A
N

C
E 

IN
D

IC
AT

O
R

 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 6
0 

SC
O

R
IN

G
 G

U
ID

EP
O

ST
 8

0 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 1
00

 
W

E
IG

H
T 

SC
O

R
E 

 O
TC

 P
in

k 
Sh

rim
p 

-  
FV

-3
 1

01
50

7 
 

65
 

2.
1.

1.
1 

Th
e 

na
tu

re
, d

is
tri

bu
tio

n 
an

d 
av

ai
la

bi
lit

y 
of

 
ha

bi
ta

ts
 (i

.e
. s

ed
im

en
t 

ty
pe

, s
ub

st
ra

te
 ty

pe
, 

co
m

m
un

ity
 st

ru
ct

ur
e,

 e
tc

.) 
ar

e 
kn

ow
n 

in
 re

la
tio

n 
to

 
fis

hi
ng

 o
pe

ra
tio

ns
. 

• N
at

ur
e 

an
d 

di
st

rib
ut

io
n 

of
 a

ll 
m

ai
n 

ha
bi

ta
ts

 a
re

 k
no

w
n 

bu
t i

nf
or

m
at

io
n 

is
 n

ot
 c

om
pr

eh
en

si
ve

 o
r r

ec
en

t. 
• S

ea
so

na
l f

is
hi

ng
 a

re
as

 a
re

 k
no

w
n 

an
d 

m
ap

pe
d.

 

• N
at

ur
e 

an
d 

di
st

rib
ut

io
n 

of
 a

ll 
m

ai
n 

ha
bi

ta
ts

 a
re

 k
no

w
n 

in
 m

od
er

at
e 

de
ta

il 
an

d 
in

fo
rm

at
io

n 
is

 re
ce

nt
. 

• D
is

tri
bu

tio
n 

of
 fi

sh
in

g 
op

er
at

io
ns

 
ar

e 
m

on
ito

re
d.

 

• T
he

 n
at

ur
e,

 d
is

tri
bu

tio
n 

an
d 

av
ai

la
bi

lit
y 

of
 a

ll 
ha

bi
ta

ts
 ty

pe
s 

ar
e 

m
on

ito
re

d 
on

 a
n 

on
go

in
g 

ba
si

s, 
in

cl
ud

in
g 

an
al

ys
is

 o
f 

in
te

ra
nn

ua
l v

ar
ia

bi
lit

y.
   

• F
is

hi
ng

 e
ff

or
t a

nd
 d

is
tri

bu
tio

n 
is

 m
on

ito
re

d 
on

 a
n 

on
go

in
g,

 
co

ns
ta

nt
 b

as
is

. 

15
.4

 
90

 

Sc
or

in
g 

R
at

io
na

le
/ 

O
bj

ec
tiv

e 
Ev

id
en

ce
 

A
s n

ot
ed

 in
 H

an
na

h 
(1

99
7)

, t
he

 g
eo

gr
ap

hi
c 

st
oc

k 
ar

ea
 o

f s
hr

im
p 

va
rie

s f
ro

m
 o

ne
 y

ea
r t

o 
th

e 
ne

xt
, i

s g
en

er
al

ly
 k

no
w

n,
 a

nd
 is

 m
on

ito
re

d 
an

nu
al

ly
.  

Li
ke

w
is

e,
 se

di
m

en
t 

an
d 

su
bs

tra
te

 ty
pe

 in
 th

es
e 

ar
ea

s a
re

 a
ls

o 
kn

ow
n 

an
d 

ha
ve

 b
ee

n 
do

cu
m

en
te

d 
(P

FM
C

 1
98

1,
 D

al
st

ro
m

 1
97

0,
 N

M
SF

 2
00

6b
). 

D
at

a 
fr

om
 O

re
go

n 
is

 c
om

pr
eh

en
si

ve
, b

ut
 

W
A

/ C
A

/ C
A

N
 d

at
a 

fo
r t

he
 st

oc
k 

is
 n

ot
 c

om
pl

et
e.

  T
he

 O
re

go
n 

fis
he

ry
, h

ow
ev

er
, i

s t
he

 la
rg

es
t, 

ce
nt

ra
lly

 lo
ca

te
d,

 a
nd

 a
de

qu
at

el
y 

re
pr

es
en

ts
 th

e 
na

tu
re

 d
is

tri
bu

tio
n 

an
d 

av
ai

la
bi

lit
y 

of
 h

ab
ita

t. 
 F

is
hi

ng
 o

pe
ra

tio
ns

 a
re

 m
on

ito
re

d,
 b

ut
 n

ot
 a

s c
om

pr
eh

en
si

ve
ly

 o
ut

si
de

 o
f O

re
go

n.
 A

 sc
or

e 
of

 9
0 

w
as

 g
iv

en
 b

ec
au

se
 th

er
e 

is
 n

o 
in

te
ra

nn
ua

l 
an

al
ys

is
 o

f h
ab

ita
t v

ar
ia

bi
lit

y,
 fi

sh
in

g 
ef

fo
rt 

an
d 

di
st

rib
ut

io
n.

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

2.
1.

1.
2 

In
fo

rm
at

io
n 

is
 a

va
ila

bl
e 

on
 n

on
-ta

rg
et

 sp
ec

ie
s 

di
re

ct
ly

 a
nd

 in
di

re
ct

ly
 

af
fe

ct
ed

 b
y 

th
e 

fis
he

ry
. 

• Q
ua

lit
at

iv
e 

in
fo

rm
at

io
n 

is
 a

va
ila

bl
e 

on
 m

ai
n 

no
n-

ta
rg

et
 sp

ec
ie

s a
ff

ec
te

d 
by

 th
e 

fis
he

ry
 in

cl
ud

in
g 

th
ei

r 
di

st
rib

ut
io

n 
an

d 
re

la
tiv

e 
ab

un
da

nc
e.

 

• Q
ua

nt
ita

tiv
e 

in
fo

rm
at

io
n 

is
 a

va
ila

bl
e 

on
 th

e 
m

aj
or

ity
 o

f n
on

-ta
rg

et
 sp

ec
ie

s 
af

fe
ct

ed
 b

y 
th

e 
fis

he
ry

 in
cl

ud
in

g 
th

ei
r 

di
st

rib
ut

io
n,

 a
bu

nd
an

ce
 a

nd
 e

co
lo

gy
. 

• Q
ua

lit
at

iv
e 

in
fo

rm
at

io
n 

in
cl

ud
in

g 
di

st
rib

ut
io

n 
an

d 
ab

un
da

nc
e 

is
 

av
ai

la
bl

e 
on

 o
th

er
 n

on
-ta

rg
et

 sp
ec

ie
s 

af
fe

ct
ed

 b
y 

th
e 

fis
he

ry
. 

• Q
ua

nt
ita

tiv
e 

in
fo

rm
at

io
n 

is
 

av
ai

la
bl

e 
on

 a
ll 

no
n-

ta
rg

et
 

sp
ec

ie
s a

ff
ec

te
d 

by
 th

e 
fis

he
ry

 
in

cl
ud

in
g 

th
ei

r d
is

tri
bu

tio
n,

 
ab

un
da

nc
e 

an
d 

ec
ol

og
y.

 

15
.4

 
85

 



P
E

R
FO

R
M

A
N

C
E 

IN
D

IC
AT

O
R

 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 6
0 

SC
O

R
IN

G
 G

U
ID

EP
O

ST
 8

0 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 1
00

 
W

E
IG

H
T 

SC
O

R
E 

 O
TC

 P
in

k 
Sh

rim
p 

-  
FV

-3
 1

01
50

7 
 

66
 

Sc
or

in
g 

R
at

io
na

le
/ 

O
bj

ec
tiv

e 
Ev

id
en

ce
 

Pr
es

en
tly

, t
he

 o
ce

an
 sh

rim
p 

fis
he

ry
 is

 v
er

y 
cl

ea
n 

in
 te

rm
s o

f d
ire

ct
 im

pa
ct

s .
  T

he
re

 h
as

 b
ee

n 
m

or
e 

th
an

 a
 9

5%
 re

du
ct

io
n 

in
 b

yc
at

ch
 o

f f
in

fis
h 

sp
ec

ie
s t

hr
ou

gh
 th

e 
us

e 
of

 
m

an
da

to
ry

 fi
sh

 e
xc

lu
de

r d
ev

ic
es

 (H
an

na
h 

an
d 

Jo
ne

s 2
00

6b
). 

 In
di

re
ct

 im
pa

ct
s, 

at
 p

re
se

nt
, a

re
 li

ke
ly

 to
 b

e 
ve

ry
 lo

w
 a

s w
el

l. 
 O

ce
an

 sh
rim

p 
oc

cu
py

 a
 lo

w
er

 tr
op

hi
c 

le
ve

l 
th

an
 th

e 
di

ve
rs

e 
ic

hy
th

io
fa

un
a 

w
hi

ch
 p

re
y 

on
 sh

rim
p.

  P
ac

ifi
c 

w
hi

tin
g,

 a
rr

ow
to

ot
h 

flo
un

de
r, 

sa
bl

ef
is

h,
 a

nd
 o

th
er

 fi
nf

is
h 

sp
ec

ie
s a

re
 k

no
w

n 
to

 b
e 

si
gn

ifi
ca

nt
 p

re
da

to
rs

 o
f 

oc
ea

n 
sh

rim
p,

 h
ow

ev
er

 th
e 

pr
op

or
tio

n 
of

 o
ce

an
 sh

rim
p 

is
 a

 sm
al

l p
er

ce
nt

ag
e 

of
 th

ei
r o

ve
ra

ll 
di

et
.  

 
 W

C
G

O
P 

st
ud

ie
d 

th
e 

sh
rim

p 
fis

he
ry

 fr
om

 2
00

2-
20

05
 a

s s
hr

im
p 

ex
cl

ud
er

s w
er

e 
im

pl
em

en
te

d.
  T

he
 st

ud
y 

fo
un

d 
th

at
 m

an
da

to
ry

 fi
sh

 e
xc

lu
de

rs
 re

du
ce

d 
th

e 
ca

tc
h 

of
 fi

sh
 

to
 le

ss
 th

an
 1

0%
 o

f t
he

 to
ta

l c
at

ch
, a

nd
 th

at
 p

er
ce

nt
ag

e 
w

as
 e

xp
ec

te
d 

to
 d

ro
p 

ev
en

 m
or

e 
as

 fi
sh

er
m

en
 a

pp
ea

r t
o 

be
 u

si
ng

 m
or

e 
rig

id
 g

ra
te

 B
R

D
s a

nd
 sm

al
le

r g
ra

te
 

sp
ac

in
g 

to
 e

ns
ur

e 
a 

pu
re

r c
at

ch
 o

f s
hr

im
p 

(H
an

na
h 

an
d 

Jo
ne

s 2
00

6b
). 

 A
 su

rv
ey

 u
si

ng
 sh

rim
p 

ge
ar

 w
as

 c
on

du
ct

ed
 in

 2
00

4 
by

 O
D

FW
 to

 e
va

lu
at

e 
sh

rim
p 

ab
un

da
nc

e,
 se

x 
co

m
po

si
tio

n,
 b

yc
at

ch
, a

nd
 tr

aw
l g

ea
r (

H
an

na
h 

an
d 

Jo
ne

s 2
00

5)
. A

 
su

rv
ey

 e
va

lu
at

in
g 

sh
rim

p 
ab

un
da

nc
e,

 se
x 

co
m

po
si

tio
n,

 b
yc

at
ch

 a
nd

 tr
aw

l g
ea

r p
er

fo
rm

an
ce

 o
n 

th
e 

no
rth

er
n 

O
re

go
n 

sh
rim

p 
gr

ou
nd

s -
 F

al
l 2

00
4.

 O
re

go
n 

D
ep

t. 
of

 F
is

h 
an

d 
W

ild
lif

e,
 N

ew
po

rt,
 O

re
go

n,
 Ja

nu
ar

y 
20

05
, I

nf
or

m
at

io
n 

R
ep

or
ts

 N
o.

 2
00

5-
01

.  
Th

e 
su

rv
ey

 a
ls

o 
de

m
on

st
ra

te
d 

B
R

D
s g

re
at

ly
 re

du
ce

d 
by

ca
tc

h 
of

 fi
nf

is
h.

  R
es

id
ua

l 
by

ca
tc

h 
us

in
g 

B
R

D
s d

id
 o

cc
ur

 a
nd

 w
as

 c
om

po
se

d 
pr

im
ar

ily
 o

f s
m

al
l f

is
h 

in
cl

ud
in

g 
ju

ve
ni

le
 h

ak
e 

(M
er

lu
cc

iu
s p

ro
du

ct
us

), 
sm

el
t (

O
sm

er
id

ae
), 

sl
en

de
r s

ol
e 

(E
op

se
ta

 
ex

ili
s)

, D
ov

er
 so

le
 (M

ic
ro

st
om

us
 p

ac
ifi

cu
s a

nd
 re

x 
so

le
 (E

rr
ex

 z
ac

hi
ru

s)
 a

nd
 ju

ve
ni

le
 ro

ck
fis

h 
(S

eb
as

te
s)

.  
Th

e 
su

rv
ey

 a
ls

o 
in

di
ca

te
d 

sh
rim

p 
gr

ou
nd

s o
ve

rla
pp

ed
 w

ith
 

ra
ng

e 
of

 th
e 

ju
ve

ni
le

 d
ar

kb
lo

tc
he

d 
ro

ck
fis

h 
(S

eb
as

te
s c

ra
m

er
i),

 a
n 

ov
er

fis
he

d 
sp

ec
ie

s. 
 A

t p
re

se
nt

, t
he

 sh
rim

p 
fis

he
ry

 is
 m

on
ito

re
d 

at
 a

 v
er

y 
lo

w
 le

ve
l a

nd
 o

bs
er

ve
r c

ov
er

ag
e 

is
 a

pp
lie

d 
as

 n
ee

de
d.

  T
he

 W
C

G
O

P 
fo

un
d 

by
ca

tc
h 

ra
te

s o
f g

ro
un

df
is

h 
w

er
e 

fo
un

d 
to

 b
e 

si
gn

ifi
ca

nt
ly

 re
du

ce
d 

by
 th

e 
us

e 
of

 b
yc

at
ch

 re
du

ct
io

n 
de

vi
ce

s. 
 C

ur
re

nt
ly

 (2
00

6)
, o

bs
er

ve
r e

ff
or

ts
 a

re
 b

ei
ng

 d
ire

ct
ed

 a
t o

th
er

 n
on

-s
hr

im
p 

tra
w

l f
is

he
ry

 se
ct

or
s 

w
he

re
 g

ro
un

df
is

h 
by

ca
tc

h 
is

 o
f g

re
at

er
 c

on
ce

rn
.  

A
ll 

of
 th

e 
m

ec
ha

ni
sm

s r
em

ai
n 

in
 p

la
ce

 to
 p

la
ce

 fe
de

ra
l o

bs
er

ve
rs

 o
n 

sh
rim

p 
tra

w
le

rs
 if

 n
ee

de
d 

to
 m

ea
su

re
 b

yc
at

ch
 

sh
ou

ld
 a

 n
ew

 sp
ec

ie
s o

f c
on

ce
rn

 b
e 

id
en

tif
ie

d.
  F

ut
ur

e 
ob

se
rv

er
 e

ff
or

ts
 in

 th
e 

oc
ea

n 
sh

rim
p 

fis
he

ry
 b

y 
th

e 
W

C
G

O
P 

m
ay

 b
e 

di
re

ct
ed

 a
t o

bs
er

vi
ng

 b
yc

at
ch

 ra
te

s o
f 

ju
ve

ni
le

 ro
ck

fis
h.

  S
to

ck
 a

ss
es

sm
en

ts
 o

f s
ev

er
al

 im
po

rta
nt

 fl
at

fis
h 

sp
ec

ie
s c

au
gh

t i
n 

la
rg

er
 a

m
ou

nt
s p

rio
r t

o 
th

e 
im

pl
em

en
ta

tio
n 

of
 B

R
D

s i
nd

ic
at

e 
in

cr
ea

si
ng

 tr
en

ds
 in

 
bi

om
as

s. 
 D

ov
er

 so
le

, E
ng

lis
h 

so
le

, p
et

ra
le

 so
le

 a
re

 a
ll 

ab
ov

e 
th

e 
ov

er
fis

he
d 

le
ve

l a
nd

 b
io

m
as

s a
pp

ea
rs

 to
 b

e 
in

cr
ea

si
ng

.  
D

ov
er

 so
le

 a
nd

 E
ng

lis
h 

so
le

 a
re

 a
t 6

2%
 a

nd
 

91
%

 re
sp

ec
tiv

el
y,

 o
f v

irg
in

 sp
aw

ni
ng

 b
io

m
as

s (
La

i, 
et

 a
l. 

20
06

, S
am

ps
on

 2
00

6,
 O

SU
 a

nd
 P

FM
C

 2
00

6,
 S

te
w

ar
t 2

00
6)

. 
 C

ur
re

nt
 in

di
re

ct
 im

pa
ct

s o
f s

hr
im

p 
ha

rv
es

t a
re

 th
er

ef
or

e 
lik

el
y 

to
 b

e 
sm

al
l f

or
 th

re
e 

re
as

on
s. 

 F
irs

t, 
oc

ea
n 

sh
rim

p’
s c

on
tri

bu
tio

n 
to

 th
e 

pr
ed

at
or

 sp
ec

ie
s’

 o
ve

ra
ll 

di
et

 is
 

sm
al

l a
nd

 d
is

pe
rs

ed
 a

m
on

g 
m

an
y 

pr
ed

at
or

s;
 se

co
nd

, c
on

te
m

po
ra

ry
 fi

sh
in

g 
ef

fo
rt 

is
 v

er
y 

lo
w

 in
 c

om
pa

ris
on

 to
 h

is
to

ric
al

 le
ve

ls
; a

nd
 fi

na
lly

, f
is

h 
ex

cl
ud

er
s m

in
im

iz
e 

by
ca

tc
h 

of
 n

on
-ta

rg
et

 sp
ec

ie
s (

Fi
el

d,
 e

t a
l. 

20
06

). 
 

 Q
ua

lit
at

iv
e 

in
fo

rm
at

io
n 

ex
is

ts
 in

 p
ub

lis
he

d 
re

po
rts

 o
n 

m
ai

n 
no

n-
ta

rg
et

 fi
sh

 sp
ec

ie
s. 

 In
fo

rm
at

io
n 

ad
eq

ua
te

ly
 m

ee
ts

 a
nd

 so
m

ew
ha

t e
xc

ee
ds

 th
e 

80
 S

G
. Q

ua
nt

ita
tiv

e 
da

ta
 

on
 m

os
t b

en
th

ic
 in

fa
un

al
 sp

ec
ie

s a
re

 la
ck

in
g.

  T
he

re
 a

re
 q

ua
lit

at
iv

e 
da

ta
 o

n 
se

a 
pe

ns
. 

 



P
E

R
FO

R
M

A
N

C
E 

IN
D

IC
AT

O
R

 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 6
0 

SC
O

R
IN

G
 G

U
ID

EP
O

ST
 8

0 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 1
00

 
W

E
IG

H
T 

SC
O

R
E 

 O
TC

 P
in

k 
Sh

rim
p 

-  
FV

-3
 1

01
50

7 
 

67
 

 
2.

1.
1.

3 
In

fo
rm

at
io

n 
is

 a
va

ila
bl

e 
on

 th
e 

st
ru

ct
ur

e 
an

d 
fu

nc
tio

ni
ng

 o
f t

he
 fo

od
 

w
eb

, a
nd

 th
e 

po
si

tio
n 

an
d 

im
po

rta
nc

e 
of

 th
e 

ta
rg

et
 

sp
ec

ie
s. 

• K
ey

 p
re

y,
 p

re
da

to
rs

 a
nd

 
co

m
pe

tit
or

s a
re

 k
no

w
n.

   
• G

en
er

al
 e

co
sy

st
em

 ro
le

s o
f t

he
se

 
sp

ec
ie

s a
re

 k
no

w
n.

 

• G
en

er
al

 q
ua

lit
at

iv
e 

ec
os

ys
te

m
 

kn
ow

le
dg

e 
ex

is
ts

 re
ga

rd
in

g 
th

e 
po

si
tio

n 
an

d 
ge

ne
ra

l r
ol

es
 o

f p
in

k 
sh

rim
p 

in
 th

e 
fo

od
 w

eb
 st

ru
ct

ur
e 

an
d 

fu
nc

tio
n.

 

• Q
ua

nt
ita

tiv
e 

in
fo

rm
at

io
n 

is
 

av
ai

la
bl

e 
on

 th
e 

fo
od

 w
eb

 
po

si
tio

n 
an

d 
im

po
rta

nc
e 

of
 th

e 
ta

rg
et

 sp
ec

ie
s w

ith
in

 th
e 

fo
od

 
w

eb
 a

t a
ll 

lif
e 

st
ag

es
. 

15
.4

 
85

 

Sc
or

in
g 

R
at

io
na

le
/ 

O
bj

ec
tiv

e 
Ev

id
en

ce
 

Fo
od

 w
eb

 re
la

tio
ns

hi
ps

 a
nd

 th
e 

tro
ph

ic
 re

la
tio

ns
hi

p 
of

 o
ce

an
 sh

rim
p 

w
ith

in
 th

is
 w

eb
 h

as
 b

ee
n 

do
cu

m
en

te
d 

an
d 

st
ud

ie
d 

(D
ah

ls
tro

m
, W

. A
. 1

97
0,

 F
ie

ld
 e

t a
l. 

20
06

, 
Fr

an
ci

s1
98

3,
 P

ea
rc

y 
19

70
, R

ex
st

ad
 a

nd
 P

ik
itc

h 
19

85
, 1

98
6)

.  
Pa

nd
al

id
 sh

rim
p 

ha
ve

 b
ee

n 
de

sc
rib

ed
 a

s a
 k

ey
st

on
e 

co
m

po
ne

nt
 in

 b
or

ea
l e

co
sy

st
em

s, 
an

d 
pr

ey
 o

n 
zo

op
la

nk
to

n 
an

d 
ot

he
r b

en
th

ic
 o

rg
an

is
m

s, 
an

d 
in

 tu
rn

 a
re

 p
re

ye
d 

up
on

 b
y 

se
ve

ra
l f

is
h 

sp
ec

ie
s (

C
ad

rin
 e

t a
l. 

20
04

). 
 A

t l
ow

er
 la

tit
ud

es
, o

ce
an

 sh
rim

p 
ar

e 
m

id
-r

an
ge

 in
 

th
e 

tro
ph

ic
 le

ve
l a

nd
 h

av
e 

a 
fa

irl
y 

hi
gh

 p
ro

du
ct

io
n 

to
 b

io
m

as
s r

at
io

 c
om

pa
re

d 
to

 th
ei

r p
re

da
to

rs
 (F

ie
ld

 e
t a

l. 
20

06
). 

 T
he

 p
re

da
to

r b
as

e 
is

 v
ar

ie
d 

co
ns

is
tin

g 
pr

im
ar

ily
 o

f 
gr

ou
nd

fis
h 

sp
ec

ie
s s

uc
h 

as
 P

ac
ifi

c 
w

hi
tin

g,
 P

ac
ifi

c 
O

ce
an

 p
er

ch
, c

an
ar

y 
ro

ck
fis

h,
 a

nd
 a

rr
ow

to
ot

h 
flo

un
de

r (
Fi

el
d 

et
 a

l. 
20

06
). 

 S
hr

im
p 

pr
ey

 m
os

tly
 o

n 
be

nt
hi

c 
de

tri
tu

s 
an

d 
in

fa
un

a,
 e

up
ha

us
iid

 sh
rim

p,
 a

nd
 c

op
ep

od
s. 

 In
fo

rm
at

io
n 

pr
es

en
te

d 
ex

ce
ed

s t
he

 8
0 

SG
. C

ha
ra

ct
er

iz
at

io
ns

 o
f t

he
 fo

od
 w

eb
 p

os
iti

on
 fo

r s
om

e 
lif

e 
st

ag
es

 a
re

 in
co

m
pl

et
e.

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 



P
E

R
FO

R
M

A
N

C
E 

IN
D

IC
AT

O
R

 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 6
0 

SC
O

R
IN

G
 G

U
ID

EP
O

ST
 8

0 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 1
00

 
W

E
IG

H
T 

SC
O

R
E 

 O
TC

 P
in

k 
Sh

rim
p 

-  
FV

-3
 1

01
50

7 
 

68
 

 
2.

1.
1.

4 
In

fo
rm

at
io

n 
ex

is
ts

 o
n 

th
e 

ab
ili

ty
 o

f t
he

 e
co

sy
st

em
 to

 
re

co
ve

r f
ro

m
 fi

sh
er

y 
re

la
te

d 
im

pa
ct

s. 

• K
ey

 e
le

m
en

ts
 o

f t
he

 e
co

sy
st

em
, 

af
fe

ct
ed

 b
y 

th
e 

fis
he

ry
, a

re
 id

en
tif

ie
d 

an
d 

pr
ov

id
e 

so
m

e 
un

de
rs

ta
nd

in
g 

of
 

ho
w

 th
e 

ec
os

ys
te

m
 m

ay
 re

co
ve

r 
fr

om
 fi

sh
er

y 
re

la
te

d 
im

pa
ct

s. 

• T
he

 m
ai

n 
el

em
en

ts
 o

f t
he

 e
co

sy
st

em
 

af
fe

ct
ed

 b
y 

th
e 

fis
he

ry
 h

av
e 

be
en

 
do

cu
m

en
te

d 
an

d 
ar

e 
un

de
rs

to
od

, a
nd

 
th

is
 p

ro
vi

de
s a

 c
on

vi
nc

in
g 

sc
en

ar
io

 o
f 

ho
w

 th
e 

ec
os

ys
te

m
 w

ou
ld

 re
co

ve
r 

fr
om

 fi
sh

er
y 

re
la

te
d 

im
pa

ct
s. 

• F
is

he
ry

 im
pa

ct
s o

n 
th

e 
fu

nc
tio

ni
ng

 e
co

sy
st

em
 h

av
e 

be
en

 c
om

pr
eh

en
si

ve
ly

 
ev

al
ua

te
d 

an
d 

ha
ve

 b
ee

n 
pr

ov
en

 
to

 b
e 

w
ith

in
 sa

fe
 li

m
its

. 

15
.4

 
75

 

Sc
or

in
g 

R
at

io
na

le
/ 

O
bj

ec
tiv

e 
Ev

id
en

ce
 

M
od

el
in

g 
w

or
k 

ha
s b

ee
n 

co
nd

uc
te

d 
on

 th
e 

co
nt

rib
ut

io
n 

of
 o

ce
an

 sh
rim

p 
to

 tr
op

hi
c 

dy
na

m
ic

s a
nd

 th
e 

im
pa

ct
 o

f f
is

he
rie

s o
n 

th
em

 (F
ie

ld
 e

t a
l. 

20
06

). 
 E

co
sy

st
em

 
m

od
el

in
g 

an
d 

re
tro

sp
ec

tiv
e 

st
oc

k 
as

se
ss

m
en

ts
 h

av
e 

be
en

 c
on

du
ct

ed
.  

Fi
sh

er
y 

im
pa

ct
s a

pp
ea

r t
o 

be
 a

 sm
al

l f
ac

to
r i

n 
dy

na
m

ic
s o

f s
hr

im
p 

ab
un

da
nc

e 
an

d 
po

te
nt

ia
l t

ro
ph

ic
 

ca
sc

ad
e 

ef
fe

ct
s (

Fi
el

d 
et

 a
l. 

20
06

, H
an

na
h 

an
d 

Jo
ne

s. 
19

91
, H

an
na

h 
19

95
, H

an
na

h 
19

99
). 

 Ev
id

en
ce

 h
as

 b
ee

n 
pr

ov
id

ed
 fo

r f
in

 fi
sh

 im
pa

ct
s, 

bu
t n

ot
 fo

r c
on

ta
ct

 o
f s

hr
im

p 
tra

w
ls

 o
n 

be
nt

hi
c 

fa
un

a.
 A

dd
iti

on
al

 in
fo

rm
at

io
n 

to
 a

de
qu

at
el

y 
ch

ar
ac

te
riz

e 
th

e 
ov

er
al

l 
im

pa
ct

s t
o 

ec
os

ys
te

m
 is

 n
ee

de
d 

to
 m

ee
t t

he
 8

0 
SG

.  
 C

on
di

tio
n 

– 
  W

ith
in

 o
ne

 y
ea

r, 
th

e 
cl

ie
nt

 m
us

t d
oc

um
en

t t
he

 m
ai

n 
el

em
en

ts
 o

f t
he

 e
co

sy
st

em
 a

ff
ec

te
d 

by
 th

e 
fis

he
ry

. W
ith

in
 tw

o 
ye

ar
s t

he
 c

lie
nt

 m
us

t h
av

e 
co

m
pl

et
ed

 a
 

st
ud

y 
(in

cl
ud

in
g 

a 
re

po
rt)

 th
at

 w
ill

 p
ro

vi
de

 in
fe

re
nc

es
 in

to
 u

nd
er

st
an

di
ng

 o
f t

he
 ty

pe
 a

nd
 m

ag
ni

tu
de

 o
f e

ff
ec

ts
 th

at
 sh

rim
p 

tra
w

lin
g 

ha
s o

n 
th

e 
m

ai
n 

ec
os

ys
te

m
 e

le
m

en
ts

. 
B

as
ed

 o
n 

th
e 

re
su

lts
 o

f t
he

 re
se

ar
ch

, a
 re

po
rt 

sh
ou

ld
 p

ro
vi

de
 a

 c
on

vi
nc

in
g 

sc
en

ar
io

 o
f h

ow
 th

e 
ec

os
ys

te
m

 w
ou

ld
 li

ke
ly

 re
co

ve
r i

f t
he

re
 a

re
 si

gn
ifi

ca
nt

 fi
sh

er
y 

re
la

te
d 

im
pa

ct
s. 

  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



P
E

R
FO

R
M

A
N

C
E 

IN
D

IC
AT

O
R

 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 6
0 

SC
O

R
IN

G
 G

U
ID

EP
O

ST
 8

0 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 1
00

 
W

E
IG

H
T 

SC
O

R
E 

 O
TC

 P
in

k 
Sh

rim
p 

-  
FV

-3
 1

01
50

7 
 

69
 

 
2.

1.
1.

5 
In

fo
rm

at
io

n 
is

 a
va

ila
bl

e 
on

 th
e 

ef
fe

ct
s o

f 
en

vi
ro

nm
en

ta
l v

ar
ia

bi
lit

y 
in

cl
ud

in
g 

ex
tre

m
e 

ev
en

ts
 

on
 ta

rg
et

 a
nd

 n
on

-ta
rg

et
 

sp
ec

ie
s p

ro
du

ct
iv

ity
 (e

.g
. 

nu
tri

en
t e

ff
ec

ts
). 

• S
om

e 
st

ud
ie

s a
re

 a
va

ila
bl

e 
on

 th
e 

ef
fe

ct
s o

f e
nv

iro
nm

en
ta

l v
ar

ia
bi

lit
y 

on
 b

ot
h 

ta
rg

et
 a

nd
 n

on
-ta

rg
et

 
co

m
po

ne
nt

s o
f p

ro
du

ct
iv

ity
 (e

.g
. 

re
cr

ui
tm

en
t o

f t
he

 ta
rg

et
 sp

ec
ie

s, 
ab

un
da

nc
e 

of
 k

ey
 n

on
-ta

rg
et

 
sp

ec
ie

s)
. 

• C
om

pr
eh

en
si

ve
 st

ud
ie

s a
re

 a
va

ila
bl

e 
on

 th
e 

ef
fe

ct
s o

f e
nv

iro
nm

en
ta

l 
va

ria
bi

lit
y 

on
 c

om
po

ne
nt

s o
f 

pr
od

uc
tiv

ity
 su

ch
 a

s r
ec

ru
itm

en
t o

f 
th

e 
ta

rg
et

 a
nd

 n
on

-ta
rg

et
 sp

ec
ie

s. 

• T
he

re
 is

 o
ng

oi
ng

 m
on

ito
rin

g 
an

d 
re

gu
la

rly
 u

pd
at

ed
 

pr
oj

ec
tio

ns
 o

n 
pr

in
ci

pa
l 

ec
os

ys
te

m
 c

om
po

ne
nt

s d
ire

ct
ly

 
lin

ke
d 

to
 re

cr
ui

tm
en

t o
f t

he
 

ta
rg

et
 a

nd
 n

on
-ta

rg
et

 sp
ec

ie
s. 

15
.4

 
85

 

Sc
or

in
g 

R
at

io
na

le
/ 

O
bj

ec
tiv

e 
Ev

id
en

ce
 

En
vi

ro
nm

en
ta

l v
ar

ia
bi

lit
y 

in
cl

ud
in

g 
El

 N
iň

o 
So

ut
he

rn
 O

sc
ill

at
io

n 
(E

N
SO

) e
ve

nt
s a

nd
 th

ei
r i

m
pa

ct
s o

n 
oc

ea
n 

sh
rim

p 
an

d 
ot

he
r s

pe
ci

es
, h

av
e 

be
en

 th
or

ou
gh

ly
 st

ud
ie

d 
fo

r t
ar

ge
t a

nd
 n

on
-ta

rg
et

 sp
ec

ie
s (

H
uy

er
 a

nd
 S

m
ith

. 1
98

5,
 H

an
na

h 
19

93
, F

ie
ld

 e
t a

l. 
20

06
; F

ie
ld

 a
nd

 F
ra

nc
is

 1
98

3,
 B

ai
le

y 
an

d 
Fr

an
ci

s 1
98

5,
 B

ai
le

y 
an

d 
In

cz
e 

19
85

, 
H

ol
lo

w
ed

 e
t a

l. 
19

87
, H

ol
lo

w
ed

 a
nd

 W
oo

st
er

 1
98

7,
 H

ol
lo

w
ed

 a
nd

 W
oo

st
er

 1
99

1,
 R

ot
hl

is
be

rg
 a

nd
 M

ill
er

. 1
98

3,
 R

ot
hl

is
be

rg
 1

97
9)

.  
Re

tro
sp

ec
tiv

e 
an

d 
m

od
el

in
g 

st
ud

ie
s 

in
di

ca
te

 e
nv

iro
nm

en
ta

l v
ar

ia
bi

lit
y 

st
ro

ng
ly

 in
flu

en
ce

s s
hr

im
p 

ab
un

da
nc

e,
 a

nd
 o

th
er

 im
po

rta
nt

 p
re

da
to

r s
pe

ci
es

 su
ch

 a
s P

ac
ifi

c 
ha

ke
 (H

an
na

h 
an

d 
Jo

ne
s 1

99
1,

 H
an

na
h 

19
93

, 1
99

5,
 1

99
9)

.  
 Th

e 
ab

ov
e 

in
fo

rm
at

io
n 

is
 su

pp
or

te
d 

by
  a

) P
FM

C
 m

on
ito

rin
g 

re
su

lts
 o

f k
ey

 n
on

 ta
rg

et
 sp

ec
ie

s, 
an

d 
b)

 d
oc

um
en

ts
 re

po
rti

ng
 re

su
lts

 o
f E

ss
en

tia
l F

is
h 

H
ab

ita
t (

EF
H

) 
st

ud
ie

s, 
th

os
e 

su
pp

or
tin

g 
th

e 
PF

M
C

 g
ro

un
df

is
h 

pl
an

 re
co

m
m

en
da

tio
ns

, a
nd

 o
n-

go
in

g 
st

ud
ie

s o
f O

D
FW

. T
he

se
 su

pp
or

t a
 sc

or
e 

be
yo

nd
 8

0.
  

 To
 su

pp
or

t a
 sc

or
e 

of
 1

00
, t

he
 e

xp
ec

ta
tio

n 
w

ou
ld

 b
e 

th
at

 a
n 

in
te

gr
at

ed
 a

pp
ro

ac
h 

fo
r p

la
nn

ed
 m

on
ito

rin
g 

an
d 

up
da

tin
g 

of
 e

nv
iro

nm
en

ta
l v

ar
ia

bi
lit

y 
w

ou
ld

 b
e 

em
pl

oy
ed

.  
Sp

ec
ifi

ca
lly

 in
co

rp
or

at
in

g 
en

vi
ro

nm
en

ta
l p

ro
je

ct
io

ns
 in

to
 th

e 
m

an
ag

em
en

t o
f t

he
 k

ey
 ta

rg
et

 a
nd

 n
on

-ta
rg

et
 sp

ec
ie

s. 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



P
E

R
FO

R
M

A
N

C
E 

IN
D

IC
AT

O
R

 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 6
0 

SC
O

R
IN

G
 G

U
ID

EP
O

ST
 8

0 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 1
00

 
W

E
IG

H
T 

SC
O

R
E 

 O
TC

 P
in

k 
Sh

rim
p 

-  
FV

-3
 1

01
50

7 
 

70
 

 
2.

1.
1.

6 
Su

ff
ic

ie
nt

 in
fo

rm
at

io
n 

ex
is

ts
 to

 su
pp

or
t r

eq
ui

re
d 

ch
an

ge
s i

n 
th

e 
fis

he
ry

 
m

an
ag

em
en

t s
ys

te
m

 th
at

 
w

ill
 a

llo
w

 re
co

ve
ry

 o
f 

de
pl

et
ed

 n
on

-ta
rg

et
 

po
pu

la
tio

ns
. 

• T
he

re
 is

 so
m

e 
in

fo
rm

at
io

n 
on

 
fu

nc
tio

na
l r

el
at

io
ns

hi
ps

, s
uf

fic
ie

nt
 to

 
re

co
m

m
en

d 
ch

an
ge

s i
n 

fis
hi

ng
 

re
gu

la
tio

ns
 th

at
 m

ay
 re

as
on

ab
ly

 b
e 

ex
pe

ct
ed

 to
 re

co
ve

r a
nd

 re
bu

ild
 

de
pl

et
ed

 n
on

-ta
rg

et
 p

op
ul

at
io

ns
 

• T
he

re
 is

 a
de

qu
at

e 
in

fo
rm

at
io

n 
on

 
fu

nc
tio

na
l r

el
at

io
ns

hi
ps

 to
 u

nd
er

st
an

d 
th

e 
im

pl
ic

at
io

ns
 o

f c
ha

ng
es

 in
 fi

sh
er

y 
re

gu
la

tio
ns

 d
es

ig
ne

d 
to

 re
co

ve
r a

nd
 

re
bu

ild
 d

ep
le

te
d 

no
n-

ta
rg

et
 

po
pu

la
tio

ns
. 

• T
he

re
 is

 a
 c

om
pr

eh
en

si
ve

 
un

de
rs

ta
nd

in
g 

of
 fu

nc
tio

na
l 

re
la

tio
ns

hi
ps

 b
et

w
ee

n 
th

e 
im

pa
ct

ed
 n

on
-ta

rg
et

 p
op

ul
at

io
ns

 
an

d 
th

e 
fis

he
ry

.  
 

• I
nt

er
ve

nt
io

n 
m

ea
su

re
s b

as
ed

 
on

 th
is

 u
nd

er
st

an
di

ng
 h

av
e 

be
en

 
te

st
ed

, a
nd

 sh
ow

n 
to

 b
e 

ef
fe

ct
iv

e 
in

 p
ro

m
ot

in
g 

re
co

ve
ry

 
an

d 
re

bu
ild

in
g 

of
 d

ep
le

te
d 

no
n-

ta
rg

et
 p

op
ul

at
io

ns
. 

23
.1

 
90

 

Sc
or

in
g 

R
at

io
na

le
/ 

O
bj

ec
tiv

e 
Ev

id
en

ce
 

M
os

t o
f t

he
 im

po
rta

nt
 n

on
-ta

rg
et

 sp
ec

ie
s c

au
gh

t i
n 

th
e 

oc
ea

n 
sh

rim
p 

fis
he

ry
 a

re
 g

ro
un

df
is

h.
  S

ig
ni

fic
an

t k
ey

 sp
ec

ie
s i

nc
lu

de
 P

ac
ifi

c 
ha

ke
 a

nd
 ju

ve
ni

le
 ro

ck
fis

h 
in

cl
ud

in
g 

da
rk

-b
lo

tc
he

d 
ro

ck
fis

h.
  S

to
ck

 a
ss

es
sm

en
ts

 h
av

e 
be

en
 c

om
pl

et
ed

 fo
r P

ac
ifi

c 
ha

ke
 a

nd
 d

ar
kb

lo
tc

he
d 

ro
ck

fis
h.

  P
ac

ifi
c 

ha
ke

 w
as

, f
or

 a
 sh

or
t p

er
io

d 
of

 ti
m

e,
 

co
ns

id
er

ed
 o

ve
rf

is
he

d 
bu

t n
ow

 h
as

 b
ee

n 
de

te
rm

in
ed

 to
 b

e 
re

co
ve

re
d 

(H
es

le
r e

t a
l. 

20
06

). 
 D

ar
kb

lo
tc

he
d 

ro
ck

fis
h 

ar
e 

st
ill

 c
on

si
de

re
d 

ov
er

fis
he

d,
 b

ut
 th

e 
la

te
st

 st
oc

k 
as

se
ss

m
en

t h
as

 sh
ow

n 
th

e 
re

bu
ild

in
g 

tim
el

in
e 

(2
01

1)
 to

 b
e 

m
uc

h 
sh

or
te

r t
ha

n 
fir

st
 th

ou
gh

t. 
 F

ed
er

al
 ru

le
s r

eq
ui

re
 n

ec
es

sa
ry

 c
ha

ng
es

 b
y 

al
l f

is
he

rie
s i

n 
or

de
r t

o 
im

pl
em

en
t r

eb
ui

ld
in

g 
pl

an
s (

R
og

er
s 2

00
5)

. S
to

ck
 a

ss
es

sm
en

ts
 h

av
e 

no
t b

ee
n 

co
nd

uc
te

d 
on

 a
ll 

sp
ec

ie
s o

f g
ro

un
df

is
h,

 h
ow

ev
er

 th
e 

N
at

io
na

l M
ar

in
e 

Fi
sh

er
ie

s S
er

vi
ce

 
co

nd
uc

ts
 tr

aw
l s

ur
ve

ys
 o

ff
 W

as
hi

ng
to

n,
 O

re
go

n,
 a

nd
 C

al
ifo

rn
ia

 o
n 

an
 a

nn
ua

l b
as

is
.  

D
ec

lin
es

 in
 a

bu
nd

an
ce

 o
f n

on
-ta

rg
et

 sp
ec

ie
s c

au
gh

t i
n 

th
e 

sh
rim

p 
fis

he
ry

 th
at

 m
ig

ht
 

si
gn

al
 a

 p
ro

bl
em

 w
ou

ld
 li

ke
ly

 b
e 

de
te

ct
ed

 b
y 

th
es

e 
su

rv
ey

s. 
 T

he
re

fo
re

, s
uf

fic
ie

nt
 in

fo
rm

at
io

n 
ex

is
ts

 a
nd

 a
 sy

st
em

 is
 in

 p
la

ce
 fo

r t
he

 re
co

ve
ry

 o
f n

on
-ta

rg
et

 sp
ec

ie
s o

f 
si

gn
ifi

ca
nc

e 
in

 th
e 

sh
rim

p 
tra

w
l f

is
he

ry
. 

 A
s w

as
 p

oi
nt

ed
 o

ut
 e

ls
ew

he
re

, t
he

 sh
rim

p 
fis

he
ry

 n
ow

 c
on

tri
bu

te
s m

in
im

al
 im

pa
ct

 to
 n

on
-ta

rg
et

 sp
ec

ie
s a

bu
nd

an
ce

 d
ue

 to
 th

e 
im

pl
em

en
ta

tio
n 

of
 m

an
da

to
ry

 fi
sh

 
ex

cl
ud

er
 d

ev
ic

es
.  

Fo
r e

xa
m

pl
e,

 c
an

ar
y 

ro
ck

fis
h 

m
or

ta
lit

y 
by

 th
e 

sh
rim

p 
fis

he
ry

 is
 n

ow
 th

ou
gh

t t
o 

be
 le

ss
 th

an
 0

.1
 m

t, 
w

he
re

as
  p

rio
r t

o 
B

R
D

’s
,  

th
e 

fis
he

ry
 la

nd
ed

 
ar

ou
nd

 1
0m

t/y
ea

r, 
(w

ith
 a

 h
ig

h 
of

 3
0 

m
t t

he
 y

ea
r p

rio
r t

o 
B

R
D

’s
 b

ei
ng

 m
an

da
to

ry
) (

Pe
tti

ng
er

  2
00

6b
). 

 A
ss

es
sm

en
ts

 o
n 

ro
ck

fis
he

s, 
ha

lib
ut

, o
th

er
 fl

at
fis

h 
su

pp
or

t a
 sc

or
e 

be
tw

ee
n 

80
 a

nd
 1

00
. T

he
re

 is
 st

ill
 m

or
e 

re
se

ar
ch

 w
ar

ra
nt

ed
 fo

r o
th

er
 ro

ck
fis

h,
 e

sp
ec

ia
lly

 d
ar

kb
lo

tc
he

d 
ro

ck
fis

h.
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

2.
1.

2 
T

A
V

E
L

 S
ub

-C
ri

te
ri

on
 

N
on

-ta
rg

et
 sp

ec
ie

s f
is

he
ry

 im
pa

ct
s a

re
 c

om
pr

eh
en

si
ve

ly
 u

nd
er

st
oo

d.
 

20
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

W
ei

gh
tin

g 
C

om
m

en
t 

W
ith

in
 th

is
 su

b-
cr

ite
rio

n,
 a

ll 
pe

rf
or

m
an

ce
 in

di
ca

to
rs

 (P
Is

) a
re

 e
qu

al
ly

 w
ei

gh
te

d.
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 



P
E

R
FO

R
M

A
N

C
E 

IN
D

IC
AT

O
R

 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 6
0 

SC
O

R
IN

G
 G

U
ID

EP
O

ST
 8

0 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 1
00

 
W

E
IG

H
T 

SC
O

R
E 

 O
TC

 P
in

k 
Sh

rim
p 

-  
FV

-3
 1

01
50

7 
 

71
 

2.
1.

2.
1 

Th
er

e 
is

 in
fo

rm
at

io
n 

av
ai

la
bl

e 
on

 th
e 

na
tu

re
, 

ex
te

nt
 a

nd
 fa

te
 o

f t
he

 b
y-

ca
tc

h 
(la

nd
in

gs
 a

nd
 

di
sc

ar
ds

 o
f n

on
-ta

rg
et

 
sp

ec
ie

s)
. 

•  
Th

e 
m

an
ag

em
en

t s
ys

te
m

 re
qu

ire
s 

so
m

e 
po

rti
on

 o
f t

he
 fi

sh
er

y 
to

 b
e 

m
on

ito
re

d 
to

 a
tte

m
pt

 to
 q

ua
nt

ify
 th

e 
ca

tc
h 

of
 n

on
-ta

rg
et

 sp
ec

ie
s, 

bu
t t

he
 

ef
fe

ct
iv

en
es

s o
f t

he
 m

ea
su

re
s i

s 
un

ce
rta

in
. 

•  
In

fo
rm

at
io

n 
av

ai
la

bl
e 

to
 m

an
ag

er
s 

fr
om

 m
on

ito
rin

g 
of

 c
at

ch
es

 o
f n

on
-

ta
rg

et
 sp

ec
ie

s i
s a

de
qu

at
e 

fo
r m

ai
n 

ar
ea

s o
f t

he
 fi

sh
er

y.
 

•T
he

 m
an

ag
em

en
t s

ys
te

m
 re

qu
ire

s 
m

on
ito

rin
g 

of
 a

nd
 a

cc
ou

nt
in

g 
fo

r 
ca

tc
h 

of
 n

on
-ta

rg
et

 sp
ec

ie
s a

nd
 u

se
 

or
 d

is
ca

rd
 o

f t
ha

t c
at

ch
 th

ro
ug

ho
ut

 
al

l s
ig

ni
fic

an
t c

om
po

ne
nt

s o
f t

he
 

fis
he

ry
. 

•  
M

ea
su

re
s a

re
 ta

ke
n 

do
 re

du
ce

 th
e 

ca
pt

ur
e 

of
 n

on
-ta

rg
et

 sp
ec

ie
s, 

an
d 

su
bs

ta
nt

ia
l i

nf
or

m
at

io
n 

is
 a

va
ila

bl
e.

 

•  
Th

er
e 

is
 1

00
%

 re
al

-ti
m

e,
 

re
lia

bl
e 

m
on

ito
rin

g 
of

 a
nd

 
ac

co
un

tin
g 

fo
r c

at
ch

 a
nd

 u
se

 o
r 

di
sc

ar
d 

of
 n

on
-ta

rg
et

 sp
ec

ie
s 

th
ro

ug
ho

ut
 th

e 
fis

he
ry

.  
•  

Th
e 

m
an

ag
em

en
t m

ea
su

re
s a

re
 

lin
ke

d 
to

 th
e 

re
al

-ti
m

e 
in

fo
rm

at
io

n 
an

d 
ha

ve
 b

ee
n 

ev
al

ua
te

d 
as

 e
ff

ec
tiv

e.
 

•  
Th

e 
m

an
ag

em
en

t s
ys

te
m

 h
as

 
ac

hi
ev

ed
 c

on
tin

ue
d 

im
pr

ov
em

en
t 

in
 th

e 
ac

cu
ra

cy
 a

nd
 p

re
ci

si
on

 o
f 

m
on

ito
rin

g 
an

d 
 a

cc
ou

nt
in

g 
of

 
ca

tc
h 

an
d 

us
e 

or
 d

is
ca

rd
 o

f n
on

-
ta

rg
et

 sp
ec

ie
s. 

50
 

85
 

Sc
or

in
g 

R
at

io
na

le
/ 

O
bj

ec
tiv

e 
Ev

id
en

ce
 

B
yc

at
ch

 o
f n

on
-ta

rg
et

 sp
ec

ie
s i

s m
on

ito
re

d 
th

ro
ug

h 
on

go
in

g 
st

ud
ie

s b
y 

O
D

FW
 a

nd
 b

y 
N

M
FS

. L
an

di
ng

s a
nd

 d
is

ca
rd

 ra
te

s o
f b

yc
at

ch
 a

re
 m

on
ito

re
d 

by
 N

M
FS

 to
 

es
tim

at
e 

fis
hi

ng
 m

or
ta

lit
ie

s. 
 S

ev
er

al
 sp

ec
ie

s o
f r

oc
kf

is
h 

ha
ve

 b
ee

n 
de

cl
ar

ed
 o

ve
rf

is
he

d 
an

d 
th

e 
PF

M
C

 h
as

 a
do

pt
ed

 re
bu

ild
in

g 
pl

an
s. 

 T
he

 P
FM

C
’s

 re
bu

ild
in

g 
m

ea
su

re
s 

fo
r 2

00
7-

20
08

, a
do

pt
ed

 a
t t

he
 sa

m
e 

tim
e 

as
 th

e 
PF

M
C

’s
 a

do
pt

io
n 

of
 A

m
en

dm
en

t 1
6-

4 
of

 th
e 

G
ro

un
df

is
h 

M
an

ag
em

en
t P

la
n,

 c
on

tin
ue

 th
e 

st
ra

te
gy

 o
f c

on
st

ra
in

in
g 

ov
er

fis
he

d 
ro

ck
fis

h 
to

ta
l m

or
ta

lit
y 

by
 re

st
ric

tin
g 

fis
hi

ng
 o

n 
co

-o
cc

ur
rin

g 
he

al
th

y 
st

oc
ks

 a
nd

 p
re

ve
nt

in
g 

fis
hi

ng
 in

 a
re

as
 w

he
re

 ro
ck

fis
h 

m
ay

 b
e 

ta
ke

n 
in

ci
de

nt
al

ly
. C

ap
s 

fo
r b

yc
at

ch
 (O

Y
) a

re
 e

st
ab

lis
he

d 
by

 th
e 

PF
M

C
 b

as
ed

 o
n 

st
oc

k 
as

se
ss

m
en

t a
nd

 fi
sh

er
y 

ev
al

ua
tio

ns
 (S

A
FE

s)
. F

or
 e

xa
m

pl
e,

 d
ar

kb
lo

tc
he

d 
ro

ck
fis

h 
O

Y
 w

as
 se

t a
t 1

72
 m

t 
in

 2
00

3.
  C

at
ch

 w
as

 e
st

im
at

ed
 a

t 1
46

 m
t. 

A
dd

iti
on

al
ly

, t
he

 C
ou

nc
il 

ha
s a

do
pt

ed
 ro

ck
fis

h 
by

ca
tc

h 
lim

its
 fo

r t
he

 P
ac

ifi
c 

w
hi

tin
g 

fis
he

ry
, w

hi
ch

 h
as

 so
m

e 
ro

ck
fis

h 
in

ci
de

nt
al

 c
at

ch
.  

  
 H

is
to

ric
al

ly
, r

et
ai

ne
d 

by
ca

tc
h 

of
 fi

nf
is

h 
sp

ec
ie

s m
ad

e 
up

 a
n 

im
po

rta
nt

 c
om

po
ne

nt
 o

f t
he

 o
ve

ra
ll 

ca
tc

h 
by

 sh
rim

p 
tra

w
le

rs
.  

Th
e 

re
ta

in
ed

 c
at

ch
 o

f f
in

fis
h 

sp
ec

ie
s h

as
 b

ee
n 

do
cu

m
en

te
d 

in
 la

nd
in

g 
re

co
rd

s (
O

D
FW

 P
ou

nd
s a

nd
 V

al
ue

 R
ep

or
ts

, P
ac

FI
N

 d
at

ab
as

e)
.  

Se
le

ct
iv

e 
st

ud
ie

s a
re

 a
va

ila
bl

e 
on

 b
yc

at
ch

 o
f f

in
fis

h 
an

d 
by

ca
tc

h 
re

du
ct

io
n 

th
ro

ug
h 

ge
ar

 m
od

ifi
ca

tio
n 

an
d 

fis
h 

ex
cl

ud
er

 d
ev

ic
es

 (H
an

na
h 

et
 a

l. 
19

96
). 

  M
or

e 
re

ce
nt

ly
, t

he
 W

C
G

O
P 

(N
M

FS
 2

00
3a

, H
an

na
h 

an
d 

Jo
ne

s 2
00

6a
) b

eg
an

 m
on

ito
rin

g 
th

e 
by

ca
tc

h 
of

 n
on

-ta
rg

et
 sp

ec
ie

s. 
 W

C
G

O
P 

st
ud

ie
d 

th
e 

sh
rim

p 
fis

he
ry

 fr
om

 2
00

2-
20

05
 a

s s
hr

im
p 

ex
cl

ud
er

s w
er

e 
im

pl
em

en
te

d.
  D

at
a 

fr
om

 th
e 

fe
de

ra
l s

tu
dy

 w
as

 fo
rw

ar
de

d 
to

 O
D

FW
 a

nd
 st

af
f h

as
 p

re
pa

re
d 

a 
re

po
rt 

fo
r p

ub
lic

at
io

n 
on

 th
e 

im
pa

ct
s o

f f
is

h-
ex

cl
ud

er
s o

n 
by

ca
tc

h 
ra

te
s i

n 
th

e 
sh

rim
p 

fis
he

ry
 (C

us
ic

k,
 J.

 2
00

6)
. 

 A
t p

re
se

nt
, t

he
 sh

rim
p 

fis
he

ry
 is

 m
on

ito
re

d 
at

 a
 v

er
y 

lo
w

 le
ve

l a
nd

 o
bs

er
ve

r c
ov

er
ag

e 
is

 a
pp

lie
d 

as
 n

ee
de

d.
  T

he
 O

D
FW

 st
ud

y 
of

 W
C

G
O

P 
da

ta
 d

et
er

m
in

ed
 th

at
 b

yc
at

ch
 

w
as

 re
du

ce
d 

by
 9

7%
 a

nd
 th

at
 th

e 
to

ta
l c

at
ch

 o
f n

on
-ta

rg
et

 sp
ec

ie
s i

n 
th

e 
sh

rim
p 

fis
he

ry
 is

 le
ss

 th
an

 1
0%

 o
f t

he
 to

ta
l c

at
ch

.  
Cu

rr
en

tly
 (2

00
6)

, W
C

G
O

P 
ob

se
rv

er
 e

ff
or

ts
 

ar
e 

be
in

g 
di

re
ct

ed
 a

t o
th

er
 n

on
-s

hr
im

p 
tra

w
l f

is
he

ry
 se

ct
or

s w
he

re
 g

ro
un

df
is

h 
by

ca
tc

h 
is

 o
f c

on
ce

rn
.  

A
ll 

of
 th

e 
m

ec
ha

ni
sm

s r
em

ai
n 

in
 p

la
ce

 to
 p

la
ce

 fe
de

ra
l o

bs
er

ve
rs

 
on

 sh
rim

p 
tra

w
le

rs
 if

 n
ee

de
d 

to
 m

ea
su

re
 b

yc
at

ch
 sh

ou
ld

 a
 n

ew
 sp

ec
ie

s o
f c

on
ce

rn
 b

e 
id

en
tif

ie
d.

  F
ut

ur
e 

ob
se

rv
er

 e
ff

or
ts

 in
 th

e 
oc

ea
n 

sh
rim

p 
fis

he
ry

 b
y 

th
e 

W
C

G
O

P 
m

ay
 b

e 
di

re
ct

ed
 a

t o
bs

er
vi

ng
 b

yc
at

ch
 ra

te
s o

f j
uv

en
ile

 ro
ck

fis
h 

(C
us

ic
k,

 J.
 2

00
6)

.  
Th

e 
ap

pl
ic

at
io

n 
of

 1
00

%
 m

an
da

to
ry

 fi
sh

 e
xc

lu
de

rs
 is

 m
on

ito
re

d 
by

 O
SP

 a
nd

 O
D

FW
 

(H
an

na
h 

an
d 

Jo
ne

s 2
00

6a
). 

 R
ec

en
tly

, J
oh

n 
C

us
ic

k 
(N

M
FS

 O
bs

er
ve

r C
oo

rd
in

at
or

) s
ta

te
d 

th
at

 th
e 

W
C

G
O

P 
w

ill
 c

on
tin

ue
 to

 p
la

ce
 o

bs
er

ve
rs

 o
n 

sh
rim

p 
ve

ss
el

s a
s t

he
y 

be
co

m
e 

av
ai

la
bl

e,
 p

os
si

bl
y 

ne
xt

 y
ea

r. 
 T

he
re

 is
 n

o 
pl

an
 to

 p
ha

se
 o

ut
 th

e 
sh

rim
p 

fle
et

 fr
om

 th
e 

ob
se

rv
er

 p
ro

gr
am

 ro
ta

tio
n 

(P
et

tin
ge

r 2
00

6b
). 

B
as

ed
 o

n 
th

es
e 

pr
oa

ct
iv

e 
in

iti
at

iv
es

, a
 sc

or
e 

of
 8

5 
is

 w
ar

ra
nt

ed
. 



P
E

R
FO

R
M

A
N

C
E 

IN
D

IC
AT

O
R

 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 6
0 

SC
O

R
IN

G
 G

U
ID

EP
O

ST
 8

0 
SC

O
R

IN
G

 G
U

ID
EP

O
ST

 1
00

 
W

E
IG

H
T 

SC
O

R
E 

 O
TC

 P
in

k 
Sh

rim
p 

-  
FV

-3
 1

01
50

7 
 

72
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

2.
1.

2.
2 

Th
er

e 
is

 in
fo

rm
at

io
n 

on
 

un
ob

se
rv

ed
 fi

sh
in

g 
m

or
ta

lit
y 

(i.
e.

 so
ur

ce
s o

f 
m

or
ta

lit
y 

ot
he

r t
ha

n 
th

os
e 

ab
ov

e)
. 

• A
re

as
 o

f p
ot

en
tia

l u
no

bs
er

ve
d 

fis
hi

ng
 m

or
ta

lit
y 

ar
e 

id
en

tif
ie

d,
 b

ut
 

no
 fu

rth
er

 in
fo

rm
at

io
n 

is
 a

va
ila

bl
e.

 

• I
nf

or
m

at
io

n 
fr

om
 e

xi
st

in
g 

w
or

k 
ha

s 
al

lo
w

ed
 q

ua
lit

at
iv

e 
es

tim
at

es
 o

f 
un

ob
se

rv
ed

 fi
sh

in
g 

m
or

ta
lit

y 
to

 b
e 

m
ad

e.
 

• R
es

ea
rc

h 
ha

s b
ee

n 
ca

rr
ie

d 
ou

t 
on

 u
no

bs
er

ve
d 

fis
hi

ng
 m

or
ta

lit
y 

al
lo

w
in

g 
qu

an
tit

at
iv

e 
es

tim
at

es
 

to
 b

e 
m

ad
e 

an
d 

it 
ha

s b
ee

n 
de

te
rm

in
ed

 th
at

 u
no

bs
er

ve
d 

m
or

ta
lit

y 
is

 n
ot

 si
gn

ifi
ca

nt
. 

50
 

80
 

Sc
or

in
g 

R
at

io
na

le
/ 

O
bj

ec
tiv

e 
Ev

id
en

ce
 

Th
er

e 
is

 so
m

e 
vi

de
o 

co
ve

ra
ge

 o
f f

is
h 

an
d 

sh
rim

p 
be

ha
vi

or
s i

n 
re

sp
on

se
 to

 c
on

ta
ct

 w
ith

 sh
rim

p 
tra

w
l m

es
he

s a
nd

 e
xc

lu
de

r d
ev

ic
es

 (H
an

na
h 

et
 a

l. 
19

96
, H

an
na

h 
an

d 
Jo

ne
s 2

00
6a

). 
 S

om
e 

fis
h 

ac
tiv

el
y 

sw
im

 u
nt

il 
th

ey
 a

re
 sw

ep
t i

nt
o 

th
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 p
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 d
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r l
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 b
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 p
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 c
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 F
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 m
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s o
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at
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Appendix 1 – Peer Reviewer Comments. 
 
Peer Reviewer 1 comments on Draft MSC Assessment Report   
The Oregon Pink (Ocean) Shrimp Trawl Fishery 
July 2007 
 
 
General Comments 
 
1. Overall clarity of the report: 
 
The report is well written and clear, with a consistent tone throughout. It conveys an 
accurate understanding of the fishery, shrimp biology, stock status, and the respective 
roles and responsibilities of various entities within the management process.  
 
2. Description of weights: 
 
The description of the weighting process could be elaborated. P.21 contains a brief 
statement that weighting of performance indicators took place prior to the fishery site 
visit, but a more detailed explanation of how weights were chosen and why weighting 
took place in advance of the fishery site visit would be helpful. 
 
3. Adequacy of background information on the fishery, MSC assessment process 
and evaluation team’s conclusions and recommendations: 
 
The history and current status of the fishery, fishery management and methods of fishery 
assessment are thoroughly described at an appropriate level of detail. The federal-state, 
interstate, and shrimp-groundfish interactions in shrimp fishery management are 
accurately described. The process used to assess the fishery, including the field visit, 
stakeholder consultations and evaluation of information is clear.  
 
The indicators and scoring guideposts are detailed and logical. Overall, the rationales for 
scores are clear. Explanation of scores directly relates to the criteria listed under each 
guidepost, explaining where the fishery meets the criteria for the score assigned and 
where it fails to meet the criteria for a higher score. Some exceptions are noted in the 
“specific comments on indicators” section below. 
 
A commendable aspect of the evaluation is the attention paid to outcomes as well as 
process. Credit is given to precautionary actions that have led to desirable outcomes even 
in the absence of an explicit precautionary plan to act. 
 
The evaluation team’s conclusions and recommendations are logically tied to the 
information presented. The conditions requiring corrective action are clearly presented, 
relate to the deficiencies noted, and well-grounded in the fishery context.  
 
Specific Comments 
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1. Specific comments on front matter: 
 
2.4 Consultations (p.5)  
It would be helpful to provide a little more information on what is meant by “very low” 
stakeholder participation. Reference is made to Table 2 containing details of stakeholder 
consultations but I could not find this list.  Some interpretive comments on the nature of 
stakeholder participation in the assessment process would also be helpful. The lack of 
stakeholder participation can be either a positive or negative sign of stakeholder 
engagement, depending on the context of the particular fishery. From positive comments 
made elsewhere in the report about the ODFW–industry relationship and about extensive 
information provided by the client (Oregon Trawl Commission (OTC)), the lack of 
stakeholder participation could simply reflect confidence on the part of the industry that 
they would be well represented by the ODFW and OTC.  
 
TAVEL Response:  Additional information has been added to Section 2.4 to address 
peer reviewer’s comments.  Reference to Table 2, in the text was erroneous, the proper 
reference was for Table 1. 
 
3.5 Fleet, Gear and Harvest Controls (p.10) 
The first sentence of paragraph 2 (“Total fishing effort….”) is missing a verb. 
 
A year or time period should be provided for the statement on the number of boats fishing 
in each state. 
 
TAVEL Response:  Corrected. 
 
3.6 Catch (p.11) 
Ex-vessel prices should be noted as nominal or real. A source for the table is missing. 
 
TAVEL Response:  Corrected.  Prices noted as real. 
 
4.1 Management System Goals and Objectives (p.13-14) 
The year of the Oregon limited entry system should be noted in the discussion on 
paragraph 3, bottom of page. 
 
The fishery coverage (groundfish etc.) in addition to % fleet coverage of the observer 
program should be described in the last paragraph of the section. 
 
TAVEL Response:  Additional information has been added describing the west coast 
groundfish observer program. 
 
5.2 Current Stock Status 
 
The description of fishing effort hours (current and historical) should have respective 
years of reference specified. 
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It would useful in this section, or elsewhere in the document, to note that stock 
protections are not dependent on the continuing existence of a low ex-vessel price for 
shrimp. Even if market conditions change in ways that significantly improve ex-vessel 
prices, controls, on fleet size, advance-season negotiation of price, and monitoring 
systems in place would allow precautionary actions to be taken in the event of price-
driven effort increases. 
  
TAVEL Response:   Figures added which display fishing effort, percent age 
composition and CPUE.   Comments about precautionary actions added to Section 4.2. 
 
2. Specific comments on indicators: 
 
Except where noted for individual indicators, the rationales for the scores are clear and 
supportable, follow logically from the information presented, and are well explained. 
Overall, rationales do a good job explaining the information on which a score is based as 
well as further information needed to achieve a higher score. 
 
Indicator 1.1.4.1 
It would be useful to add information as to what would be required to demonstrate a high 
degree of effectiveness of control mechanisms. Is the missing information the lack of 
explicit documentation of biological benefit of control rules? The text explaining the 
score seems to indicate that control mechanisms in place are quite effective. Further, text 
in 1.1.4.2 states that new regulations are evaluated for effectiveness. Text in 1.5.4 refers 
to “thorough evaluation of effectiveness as precautionary measures...” Some clarification 
is needed. 
 
TAVEL Response:  A high degree of effectiveness should include; a more proactive 
management of the season opening and closing to ensure maximum larval release and 
protect egg bearing females and demonstrated higher productivity as a result of these 
actions. 
 
Indicator 2.1.1.5 
It would be useful in the rationale for this indicator to add some information as to what 
aspects of scoring guidepost 100 are missing; is it the lack of direct links to shrimp 
recruitment? The rationale describes the groundfish stock assessment and other related 
assessments of environmental variables conducted by NMFS.  
 
TAVEL Response:  Comprehensive studies on a effects of environmental variability do 
exist for key target and non-target species productivity.  The missing aspect of the 100 
SG for this fishery is that there is not planned monitoring and updating of the ecosystem 
components directly linked to the target and non-target species. 
 
Indicator 2.1.3.2 
The conclusions on the low probability of ghost fishing by a lost trawl net are reasonable, 
but not consistent with the literal wording of scoring guideposts 80 and some of 100, 
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which state that estimates are being made of ghost fishing mortality and there is 
knowledge and measurement of gear loss and ghost fishing. Some more explicit text 
should be included to address this difference. 
 
TAVEL Response:   After consideration of the peer reviewer comments, the indicator 
was rescored to 80.  Based on the evidence from all sources, the team was convinced that 
the incidence of gear loss was negligible.  This infers a qualitative estimate of near zero 
for ghost fishing mortality.   
 
Indicator 2.1.4.3 
The relevance of the PFMC groundfish FMP to the shrimp fishery should be made more 
explicit in the rationale. 
 
TAVEL Response:   This has been corrected, the relevance is that the PFMC groundfish 
FMP is that the FMP imparts restrictions on the pink shrimp fishery in terms of allowed 
harvest of groundfish species and conservation limits on rebuilding species. 
 
Indicator 2.3.1.1 
The rationale for the score is clear but the tentative “proposed” should be changed to 
“assigned” or “given” or similar word. 
 
TAVEL Response:   Corrected. 
 
Indicator 3.1.6 
Protections in place against potential price-induced increases in effort could also be 
mentioned in the rationale. This potential could also be mentioned in the rationale for 
3.2.2., under National Standard 5. 
 
TAVEL Response:  Suggested additions included in 3.1.6 and 3.2.2.  ODFW can protect 
shrimp stocks against significant reintroduction of latent effort through season closures, 
spatial closures and instigation of latent effort reduction. 
 
Indicator 3.1.7  
The rationale for a slightly higher score than 80 should be included if the fishery only 
meets the requirements for SG80.  
 
TAVEL Response:  The rationale for a score of 85 has been clarified, reference to a 
meeting requirements of the SG80 were removed. 
 
Indicator 3.3.3 
It is not clear from the rationale what additional would be needed for the fishery to meet 
the criteria for SG100.  
 
TAVEL Response:  Additional rationale has been added, is short because procedures for 
addressing information gaps are not formalized, a score of 100 is not waranteed. 
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Indicator 3.6.1 
There is a note re external review still in the text (last sentence) that should be removed. 
Has the issue of what constitutes an external review been resolved with MSC? 
 
TAVEL Response:   Corrected.  Note has been removed.  External review has been 
defined for this fishery as a person or group external to the management of the fishery for 
a period of time but familiar with the operations and policies of the significant groups 
impacting fisheries management on the west coast fishery management organizations 
including the PFMC, the PSMFC and state fishery departments. 
 
Indicator 3.7.3 
The wording of the rationale suggests that conditions for SG100 have been met, so if not, 
text should be added to explain why not. 
 
TAVEL Response:   The rationale for not meeting the 100 SG has been added to the 
scoring rationale.  In short, the fishery management is unable to demonstrate complete 
effectiveness (i.e. no records of non-compliance) specifically on the count per pound rule. 
 
Indicator 3.7.5 
It is clear from the rationale why the score exceeds 80 but not clear why it doesn’t meet 
the conditions for SG100. Some explanatory text should be added.  
 
TAVEL Response:   There continues to be non-compliance in the fishery in relation to 
undersize shrimp (160 count) and wastage of shrimp. 
 
Indicator 3.8.1 
The rationale states that the SG80 guidelines are met. Text should be added to explain 
how the fishery exceeds these conditions but doesn’t meet conditions for SG100. 
 
TAVEL Response:   There are no established criteria for the on-going evaluation of management 
performance, so this performance indicator did not score 100.  Results of the evaluation (OFWC) are 
available to the public, they reflect input from interested stakeholders. 
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Peer Reviewer 2 comments on Draft MSC Assessment Report   
The Oregon Pink (Ocean) Shrimp Trawl Fishery 
July 2007 
 
General Comments 
 
 
Peer Reviewer 
 
1) Productivity and recruitment are assumed to be almost completely dependent 

on environmental conditions, and much is made of the inability to show any 
spawner recruit relationship. Nevertheless, it is clear that there is on upper 
limit to the size of the stock, given that pink shrimp are only found on a 
specific habitat type (sand-mud bottom) at a specific depth range. It is also 
clear that there must be some stock size below which the stock will be unable 
to recover. Quantitative reference points (or control points) are required if the 
fishery is to be managed properly. 
 
Currently the reference points seem to be subjective: changes in the 
distribution   and size of fishing grounds, a failure of two successive year 
classes, a shift to “younger” shrimp in the catch. More rigorous and objective 
reference points need to be defined. It sounds like a minimum stock size of 
1.3 billion has been discussed in Hannah (1999). This is a step in the right 
direction, but a lot of work needs to be done to define this more clearly.  

 
TAVEL Response:   A number of efforts have been made over a 30 year period to define 
a spawner recruitment relationship and, although work is continuing, a reliable model has 
yet to be produced.  In lieu of classic management tools, the department has chosen to 
manage the fishery based historical reactions of the stock to fishing pressure, known 
trophic relations and environmental changes. 
 
It is the opinion that the current reference point proxies are adequate for providing timely 
advice for management purposes.  The fishing log requires precise location, effort and 
catch information from the commercial fleet.  This fishery dependent information 
provides a high volume of data on the distribution and abundance of the stock and 
changes to the fishing grounds.  Protection of egg bearing females is provided by pre-
season sampling. Year class survival is monitored at the beginning of the season by the 
number and frequency of “pinhead” or <1 year old shrimp in the catch.  This is done at 
all landing locations and again provides a vast coverage of the stock areas.   
 
ODFW have evaluated the prospect of developing quantitative reference points on a 
number of occasions.  However, the decision not to proceed to develop and use 
abundance based reference points has been taken in light of the following; a lack of a 
clear spawner recruit relationship; impracticalities and cost of establishing a fishery 
survey for pink shrimp, the short life of pink shrimp (maximum four years) and the 
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correlation of recruitment success to environmental variability including current patterns, 
upwelling and sea level height. 
 
The team assessed the current reference points used by the fishery managers (PI 1.1.3.1) 
and determined that, because reference levels do not incorporate margins of safety, the 
100 scoring guidepost had not been met.  
 
Peer Reviewer 
 
2) How will managers know when reference points have been reached? 

Currently, managers rely totally on reported CPUE, the size and distribution of 
the spawning grounds, and the size composition of the landed catch. It has 
been well-documented that the use of CPUE as an index of abundance is  
fraught with problems such as statistical adjustment for fishing power and 
targeting behavior. Time and experience have shown that relying on CPUE 
alone as an index of abundance is a recipe for disaster, particularly when the 
stock is contracting geographically and CPUE is hyperstable.  I have a hard 
time understanding why useful, statistically sound trawl surveys can’t be 
carried out for pink shrimp, particularly given the narrow range of habitat and 
depths occupied. This would give the managers an estimate of relative stock 
abundance, and perhaps even absolute biomass, that is independent of the 
fishery. 

 
 
TAVEL Response:  ODFW monitors CPUE at a fine spatial scale through out the 
season. Furthermore, the CPUE series is standardized and is considered representative of 
the stock area.  ODFW recognizes the limitations of using the CPUE as an index of stock 
size when fishery performance is influenced by low market prices and low effort.  CPUE 
is not viewed in isolation. Specifically, the biologists also monitor carapace size, age and 
sex composition.  Therefore, interpretation of CPUE trends also consider market 
conditions and stock demographics. 
 
Statistically valid, fishery independent surveys have been tried, specifically in California 
in the early 1980s.  The survey was very expensive and ran into a number of operational 
problems. Extreme variability in catches, some of which was attributed to the vertical 
distribution of the species limit the usefulness of biomass/abundance estimates.   
 
Peer Reviewer 
 
Relying on landings alone for size composition data is problematic. Reviewers 
have already pointed out the need to monitor discards of shrimp. The size 
composition of these discards must also be determined. Some data on the size 
composition of the stock on the grounds would also be desirable, perhaps using 
a trawl with a very small mesh size. 
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TAVEL Response: The assessment team has already defined a condition which requires 
that harvesters estimate and record discards.  These data will be evaluated and possibly 
corrected across the fleet using independent at-sea observer data as the benchmark.  
There is no sorting machines permitted on board vessels and bycatch has been reduced to 
such levels that there is little reported sorting at sea.  This was confirmed by information 
from ODFW biologists, harvesters and WCGOP observers.  It was the opinion of the 
team that by in large, the vast majority of shrimp landings represented the actual catches.   
 
Initially, the team has requested that the client and ODFW collect more detailed discard 
information and evaluate the need quantify potential stock impacts from the discarding. 
 
Peer Reviewer 
 
3) It does not appear that effective action be taken once a reference point is 

reached. Managers seem to be relying on the fact that effort seems to be held 
at current levels due to profitability. This could change rapidly given rising 
global prices for seafood, or new markets. There are many cases where this 
has happened in the past. Herring were once sold for reduction rather than 
roe, urchins couldn’t be given away. In this era of global markets, managers 
need to have a program that will be able to cope with a sudden rise in value. 
In the case of pink shrimp, the fact that there are only 40 out of a potential 
142 licensed vessels operating makes this particularly critical. With this 
amount of latent effort catches could increase sharply in a single year. 

 
TAVEL Response:  This concern has been raised by industry, ODFW and the 
assessment team.  However, economics are a primary controlling aspect of this fishery.  
Fuel costs have increased significantly, shrimp ex-vessel prices have continued to drop.  
The issue of latent effort has been discussed between industry and ODFW as well, 
ODFW retain the right to issue administrative rules to control effort and season length.  
ODFW and members of the Oregon Trawl Commission are quite concerned about 
potential latent effort and both continue to investigate strategies to reduce latent effort 
should it become necessary (B. Hannah, B. Pettinger, Pers. Comm).   
 
One encouraging factor is that several of the vessels and owners holding latent effort 
permits have re-rigged their vessels for other fisheries.  While re-rigging to fish shrimp is 
possible, there would need to be a significant change in the economic to encourage this to 
happen. 
 
Peer Reviewer 
 
4) Monitoring of reported catches, reported bycatch, and discards of shrimp 

seems woefully inadequate. A statistically defensible observer program is 
required. Current coverage of trips is only 3.7%, and it is not clear that even 
this is based on representative or random sampling. I doubt that it is possible 
to generalize from this sample? It is admirable that bycatch has been reduced 
to only 10% of the catch, but even this could still be resulting in excessive 
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catches of sensitive species such as yelloweye, darkblotched, or canary 
rockfish. A sound observer program is required to determine whether or not 
this is the case. 

 
TAVEL Response:  The shrimp fishery’s impact on other species has been assessed as 
part of the West Coast groundfish observer program (WCGOP) as part of the Pacific 
Council’s groundfish management program.  ODFW biologists analyzed data on fish 
bycatch for vessels using bycatch reduction devices (BRDs) for the years 2002–2005.  
The data was obtained from the WCGOP. Shrimp vessels were selected randomly for 
observer coverage, after being stratified by primary port of landing. Vessels were 
sampled continuously for a 2- month time period.  The shipboard sampling and data 
analysis methods used by the WCGOP have been described by the NMFS Northwest 
Fisheries Science Center (2003). Shrimp catch for each trip was determined from landing 
receipts (Hannah and Jones, 2007).  
 
In 2005, fish bycatch constituted 7.5 % of the overall catch.  Of the rockfish species 
observed during the study period, neither canary nor yelloweye were observed in the nets 
by observers.  Both of these species are prohibited to be landed.  Darkblotched juveniles 
were observed in catches with a range of 0.8 to 0.28 percent of catch by weight 
dependent upon the spacing used in the BRDs.   
 
The WCGOP has been continued for the pink shrimp fishery although it is not a high 
priority based on data collected during the 2002 – 2005 study period (J. Cuisak, Pers. 
Comm.).  The Oregon shrimp fleet continues to experiment with reducing the spacing of 
bars on the rigid BRDs, it is expected that these experiments will lead to an overall 
reduction of fish bycatch to less than 5% of the catch. (Hannah and Jones, 2007). 
 
Peer Reviewer 
 
5) Size at first harvest is currently controlled using a maximum count per pound 
(160/pound) in the landings. This has little meaning when discarded shrimp, and 
their size composition is unknown. Furthermore, there still seem to be a lot of 
immature shrimp in the landings themselves.   
 
TAVEL Response:  Fishers, scientists and managers of this fishery believe that 
discarding of shrimp is low and insignificant considering high natural mortality.  
Nevertheless, the issue of discarding and its importance has been flagged as an area of 
performance requiring improvement.  It is expected that ODFW will evaluate this 
information and make a determination on the importance of discarding to stock health.  
Immature shrimp are observed in higher concentrations in the late summer and fall when 
the young of the year begin showing up in trawls.  Oregon State Police, ODFW and the 
Oregon shrimp industry have demonstrated a very low level of tolerance to non-
compliance with the count per pound rule, primarily because this is one of the 
cornerstone harvest control tools. 
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 Specific Comments  
 
Peer Reviewer 
 
 1.1.5.7 Peer review seems inadequate. A panel of independent experts, 
including university scientists and scientists from outside the Pacific coast, who 
are well-versed in population dynamics and fishery management seems 
advisable. 
 
TAVEL Response:  There has been significant effort to investigate and refine 
assessment techniques since the late 1980s.  The fishery and stock management are 
reviewed at three levels including the peer review provided by other shrimp biologists in 
California and Washington.  The fishery assessment process has been reviewed by 
managers within the PSMFC as well.  Certain aspects of the fishery, specifically bycatch 
and reduction tactics and environmental relationships, have been reviewed by fishery 
scientists at the state, federal and academic levels.  Finally, Dr. Hannah has produced a 
number of peer reviewed documents which have been published in international fisheries 
science journals. 
 
The team argues that these levels of peer review have incorporated the independent 
experts from outside the Pacific coast. 
 
Peer Reviewer 
 
 1.3.1 There is no mention of the implications of Charnov’s work with life 
history theory.  This implies that we are changing the genetic composition of pink 
shrimp so that they transition to females earlier in life. If this comes at the cost of 
longevity, there could be adverse consequences in the future (see Beamish’s 
paper on longevity overfishing). 
 
TAVEL Response:  Charnov and Anderson (1989) state that the age structure for 
Pandalus jordani fluctuates greatly from year to year. They argued that pandalid shrimp, 
off the west coast of North America have neither a fixed size nor a fixed age at sex 
change and that the age or size at sex change alters in response to year-to-year variation 
in the age and/ or size distribution of breeding adults (Charnov, 1982).  In years when 
most of the breeders are larger, so is the size at sex change (Charnov et al, 1978).  
 
In Charnov and Hannah (2002), the authors conducted a retrospective analysis of the 
1980 to 2000 Oregon fishery data to confirm if that data supported the theory for adaptive 
sex ratio tracking (i.e. varied in response to year-to-year fluctuations in the population’s 
age structure).  The data clearly supported the theory. The authors also stated that they 
still had no knowledge about the physiological or social mechanisms the shrimp use in 
‘their decision’ to become male or female at the age of first breeding, or to remain males 
as second breeders.  Hannah and Jones (1991) suggest that accelerated sex change under 
increasing P (i.e. increased exploitation) may buffer recruitment and thus somewhat 
protect the population from overharvesting. 
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Beamish et al (2006) propose a definition for longevity overfishing as follows; the virtual 
elimination of older age classes in a population such that the removal impairs 
recruitment.  They go on to state that older age classes have greater resilience to 
environmental perturbations that younger fish, such overfishing would prevent a 
population from rebuilding after periods of unsuitable ocean conditions.  Furthermore, 
they considered a species to be long lived if its maximum age was equal to or exceeded 
30 years. 
 
Ocean shrimp clearly have not demonstrated longevity overfishing.  There is no evidence 
of a trend that would suggest that primary females comprise a consistently higher 
percentage of the spawning population now than they did back in the 1970's.  
Furthermore, there is no evidence that the fishery of long standing  as caused any 
significant decline in the population.  Where year class recruitment failures have been 
identified, there has been correlation to environmental factors, and in one clear incidence, 
fishing pressure. Year class failures have been followed within 1 or 2 years by significant 
recruitment events. 
 
 
Peer Reviewer 
 
 3.1.3 A truly adaptive strategy would include experiments that probe the 
impact of fishing on the stock and evaluate uncertainty. 
 
TAVEL Response:  The team’s opinion is that the 100 scoring guidepost incorporated 
the aspects suggested by the peer reviewer. 
 
Peer Reviewer 
 
 3.1.5 There must be a reduction in latent effort to make this credible.  
 
TAVEL Response:  As mentioned in 3 above, economics are a primary controlling 
aspect of this fishery at this time.  The issue of latent effort has been discussed between 
industry and ODFW as well, ODFW retain the right to issue administrative rules to 
control effort and season length, although the latent effort is there, the managers would 
know if this effort was being brought back into effect..  ODFW and members of the 
Oregon Trawl Commission are quite concerned about potential latent effort and both 
continue to investigate strategies to reduce latent effort should it become necessary (B. 
Hannah, B. Pettinger, Pers. Comm).   
 
One encouraging factor is that several of the vessels and owners holding latent effort 
permits have re-rigged their vessels for other fisheries.  While re-rigging to fish shrimp is 
possible, there would need to be a significant change in the economic to encourage this to 
happen. 
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Peer Reviewer 
 
Conclusions 
 
The current scores on all three criteria seem high. Based on the comments 
above, I would have ranked performance below 80 for far more indicators. 
 
TAVEL Response:  The team has scored the fishery taking into account the objective 
evidence that the client has provided.  The findings of the team are that the fishery does 
meet the MSC Standard.  
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