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NOTICE OF PROPOSED RULEMAKING HEARING
(Statement of Need and FiSCal Impact must accompany this form.)

Oregon Department of Fish and Wildlife Fish Division
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10-19-94 *TBA Embarcadero
1000 SE Bay Blvd.
Newport, OR 97365-4299

* The meeting begins at 8:00 am.; however, there will be more than one agenda item. An agenda will be available 10
days prior to the meeting showing the general order in which items will be heard. The agenda is available by writing or
calling the address below.

HEARINGS OFFICER(s):

STATUTORY AUTHORITY: ORS 506.109 and 506.119 ;or

CHAPTER(s) , OREGON LAWS 19 _____________________________; or
ROUSE BILL(s) , or SENATE BILL(s) 81 , 19 93 LEGISLATURE

ADOPT: New Rules

REPEAL:

Il This hearing notice is the initial notice given for this rulemaking action.

0 This hearing was requested by interested persons after a previous rulemaking notice.

IE Auxiliary aids for persons with disabilities are available upon advance request.

SUMMARY:

Adopt rules to implement the Developmental Fisheries Program which will include listing
fish species and managing fisheries development.

LAST DATE FOR COMMENT: 10-19-94 DATE PROPOSED TO BE EFFECTIVE:: 11-1-94

RULES COORDINATOR Jan Ragni (Agencv) Carolyn Porter (Staff)

ADDRESS: Oregon Department of Fish and Wildlife
P. 0. Box 59
Portland, OR 97207

TELEPHONE: (503) 229-5400. Ext. 305 or Ext. 353

Interested persons may comment on the proposed rules orally orin mting at the hearing. Written comments v.111 also be
considered if received by the date indicated above.
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Relationship to:

Oregon revised statute- ORS # 506.109. 506.119. and
Senate Bill 81. 1993 Legislature

Oregon administrative rule - OAR # 63 5-06-800 through 06-950

Options available to Commission:
I. Mopt the rules for program implementation and harvest of developmental species

as proposed by staff:
2. Adopt the rules with modifications.
3. Defer action on some or all of the proposed rules.

Option recommended: #1

Draft Motion:
I move to adopt OAR 635-06-800 through 06-950 to implement the Developmental
Fisheries Program, establish a species list and harvest programs.
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Economic Impact Statement for the October 19, 1994 Hearing in the Matter of the
Adoption of Rules Relating to the Developmental Fisheries Program

Fiscal and economic impact: The proposed rules will affect state agencies, units of local
government and the public, respectively, as discussed below:

A. The only state agency which should be affected by adoption of these rules is the
Oregon Department of Fish and Wildlife. No significant changes from the current
legislatively approved levels of the department's operations or expenditures are expected
as a result of the adoption of these rules. Funding for the program was included in
ODFW's 1993-95 budget. The rules implement the commercial fisheries development
program established by the 1993 Oregon Legislature in Senate Bill 81, also known as the
Oregon Developmental Fisheries Act of 1993.

B. No units of local government are expected to be affected by these rules. No significant
changes from the current levels of any local agencies' operations or expenditures are
expected as a result of the adoption of these rules.

C. The public could be affected by the adoption of these rules: The enabling legislation
established a Developmental Fisheries Board. Action by the Oregon Fish and Wildlife
Commission is required to implement recommendations of the Board. The proposed rules
reflect the recommendations of the Board regarding the specific tasks authorized in the
enabling legislation:

(1) Adopt an annual list of developmental fisheries species.
(2) Establish and review commercial harvest programs for the developmental

species.
(3) Establish methods to obtain biological information necessary to determine the

long run sustainability of the resource.
(4) Establish limited entry harvest systems for developmental fisheries with annual

fees of not more than $100.

The rules relating to the first three tasks are expected to produce positive economic effects
for the public and small business both in the short run and in the long run. Rules relating
to the fourth task might be viewed as imposing additional costs on harvesters in the short
run, and potentially excluding some harvesters who might not apply for limited entry
permits soon enough. However, in the long run implementation of rules related to the
fourth task is expected to yield positive economic effects by controlling the development
of new fisheries, so the fisheries are sustainable in the long run, This will help prevent the
typical cycle in fisheries of boom (as a virgin fish stock is fished down to maximum
sustainable yield levels) and bust (when the stock becomes incapable of sustaining yields at
the initial exploitation level).

The rules are believed to be fully compatible with legislative direction on the goals of fish
and wildlife management in Oregon.

Most businesses affected by these rules are believed to be "small business."
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STATEMENT OF NEED AND FISCAL IMPACT
BEFORE THE FISH AND WILDLIFE COMMISSION

OF THE STATE OF OREGON

In the Matter of the Amendment ) STATUTORY AUTHORITY,
of Rules Relating to the ) STATEMENT OF NEED,
Developmental Fisheries Program ) PRINCIPAL DOCUMENTS RELIED UPON

) ADVISORY COMMITTEE,
) AND STATEMENT OF FISCAL IMPACT

1. Citation of Statutory Authority: ORS 506.109, 506.119 and SB 81, 1993 Legislature.

Need for Rules: The rules are needed to implement recommendations of the Developmental
Fisheries Board. The Board was established to review potential under-utilized fish species
and establish annual lists of species which have potential to be developed. In addition, the
rules will provide a means to manage fisheries as they develop.

3. Principal Documents Relied UDon:

a. Senate Bill 81, 1993 Legislature.

b. Staff Report prepared for the October 19, 1994, hearing.

The above document is available for public inspection in the Department of Fish and Wildlife, Fish
Division, Third Floor, 2501 SW 1st Avenue, Portland, Oregon, between 8:00 am. and 4:30 p.m.,
on normal working days, Monday through Friday.

Advisory Committee: The Developmental Fisheries Board whidh is comprised of industry,
consumer and agency representatives.

5. Fiscal and Economic Impact: See attached.

Dated this 12th day of August, 1994.

Oregon Department of Fish and Wildlife

Signatur,/

Director
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DEVELOPMENTAL FISHERIES PROGRAM

Summary of Staff Report

ODFW staff and the Developmental Fisheries Board are asking the Commission to adopt regulations
effective January 1, 1995 for harvest of developmental fisheries species as provided for by Senate Bill 81.

Key elements and conclusions from the staff report are:

Senate Bill 81 created a Developmental Fisheries Program to allow for controlled development of new
fisheries and established a Developmental Fishery Board to aid the Department and Commission in
establishing an annual list of food fish species and harvest conditions.

The Department's proposed Developmental Fishery Program meets the statutory obligations of SB 81
and those required by Statewide Planning Goal 19 (Ocean Resources) and the Territorial Sea Plan
adopted by the Ocean Policy Advisory Council. The requirements of Goal 19 and Territorial Sea Plan
are to compile an inventory of information and conduct an evaluation of the effects on ocean resources -

a By its nature, the Developmental Fisheries Program is conservative. In the absence of this Program,
fisheries development could proceed too rapidly for wise resource management. Controlled
development limited access fisheries are needed to accomplish inventory and effects evaluations as well
as provide data to determine optimum sustainable yield. This Program balances the need to conserve
resources and protect habitats with the need to provide enough stimulus to encourage sufficient fishing
effort to gather the needed information.

Sixt -seven species met the requirements for developmental fisheries species.

Species were grouped into three categories for consideration by the Commission.
Category A - twenty-five species have the best potential to be economically viable and are not under
another state or federal management plan.

Category B - twelve species have unknos or less potential to be economically viable and also not
under another state or federal management plan.

Category C - includes species already under other existing regulations.

Three species Category A met requirements for inventory and effects evaluation to meet State Wide
Planning Goal 19. The objectives of the program will be to determine optimum yield and develop long
term management plans.

Twenty-two species in the A category list will reQuire additional research and will have individual
research programs outlined to acquire needed inventory and effects data.

Determining the number of permits for a particular fishery needs to consider and balance a number of
factors:

conserving the resource while using fishing act vtv to gather biological information;
the interest level of a variety of harvesters and harvest methods; and
the likelihood of market forces to encourage investment to encourage investment and fishing.

Safeguards are required to adjust permits issued under the Developmental Fisheries Program to protect
the resource, interests of harvesters, and to ensure that necessary information is gathered.
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Structure of Staff Report

Lintroduction ...............................................................................................Page3'-"
Describes legislative history and activities of the Developmental Fisheries Board.

II. Staff Analysis and Conclusions ..............................................................Page 4 3
o Outlines requirements of Statevide Planning Goal 19 (Ocean Resources) and the Tenitorial Sea Plan

(TSP).
Describes how the Developmental Fisheries Program meets the requirements of Goal 19 and the TSP.
Sununarizes the decisions of the Developmental Fisheries Board.
Summarizes the conclusion of the evaluation of effects.

lit Staff Recommendations - Issues and Options
Issue 1. New administrative rules implementing the Developmental

Fisheries Program ................................................................................... Page 11
Option A: (preferred) Adopt rules as recommended by the Developmental Fisheries Board

implementing the Developmental Fisheries Program to begin January 1. 1995.
Option B: No action

Issue 2. Establish list of developmental fisheries species and
harvest programs ................................................................................... Page 12

Option A: (preferred) Adopt list and harvest programs as recommended by the
Developmental Fisheries Board.

Option B: No action

Oregon Administrative Rules .....................................................................Page 13

Appendix A. Species synopsis .................................................................Page 24
(Synopsis of species listed in OAR 635-06-850)
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Introduction

The public hearing on October 19 is a presentation of the Developmental Fisheries Program. At the
hearing, ODFW staff will: 1) describe the Developmental Fisheries Program; 2) recommend rules
implementing the Developmental Fisheries Program, to take effect January 1, 1995; 3) recommend a list
of species to be considered developmental fisheries species and limited access harvest programs for
developmental species.

Legislative History
The 1993 Legislature passed Senate Bill $1 creating the Developmental Fisheries Program to allow for
controlled development of new fisheries. The legislation established policy for the State of Oregon "to
institute a management system for developmental fishery resources that addresses both long term
commercial and biological values and that protects the long term sustainability of those resources
through planned commercial development when appropriate" (emphasis added). The term
"developmental fishery" was defined as "activity for the development of commercial taking of an
underutilized food fish species."

Under the legislation, the Oregon Fish and Wildlife Commission, after consultation with the Developmental
Fishery Board, is required to:

Establish an annual list of food fish species that are considered to be developmental fishery species.
Establish and review commercial harvest programs for developmental fishery species.
Establish methods to obtain biological information necessary to determine the long term sustainability
of the resource.
Establish limited entry harvest systems for developmental fishery species. An annual fee of not more
than $100 to participate in a developmental fishery may be charged by the Commission.
Issue permits for developmental fisheries within 14 days of receiving a written request for a permit.

Board Organization and Activities
In early October of 1993, the Oregon Department of Fish and Wildlife circulated a request for nomination
to the Developmental Fisheries Board. Based on responses, the Commission, in November, appointed to
the Board, nine members and five ex-officio members from a broad range of fishing interests (appendix A).
Since January 1994, the Board or committees of the Board have met six times to develop draft
administrative rules including a list of developmental species and an appropriate number of permits for
each species to establish limited access. In addition, six information workshops were held in coastal
communities to gather public input regarding the developmental fishery program and draft administrative
rules. Oregon Coastal Zone Association assisted staff in meeting administration, report preparation, and
distribution of printed materials.

Infonnalion and Issues Addressed by the Board
The following information and issues were discussed by the Board and analyzed by the Department in
making recommendations for listing species or limitations and restrictions to put on permits.

Requirements of State Wide Planning Goal 19 (Ocean Resources) and the Territorial Sea Plan.
The level of biological and fishery infonnation available for a species.
The level of harvest and effort in the last 10 years for each species.
Present or potential concerns should a fishery develop.
Present management of a species.
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II. Staff Analysis and Conclusions

The Developmental Fisheries Program creates a conservative approach toward developing the state's
renewable fisheries resources. The Program will meet inventory and effects requirements of Statewide
Plnnning Goal 19 as expressed by the Territorial Sea Plan, and the need to develop information for
management plans and long-term sustained use of developmental fisheries species. The Program seeks to
conserve renewable resources and habitat, allow opportunities for development, and safeguard. investment
of harvesters who develop new resources. The Program was also created to avoid the pitfalls of
unconstrained development which could happen in its absence.

Requirements ofStatewide Planning God 19 (Ocean Resources) and the Oregon Territorial
Sea Plan

In order to develop a program for new fisheries and establish the appropriate level of harvest and effort, the
requirements of the Land Conservation and Development Commission's Statewide Planning Goal 19 need
to be taken into account. The purpose of Goal 19 is to "conserve the long-term values, benefits, and
natural resources of the near-shore ocean and the continental shelf." All state plans, projects, and activities
which affect the territorial sea shall be developed and conducted to maintain the long-term benefits from the
near-shore oceanic resources of Oregon. Renewable ocean resource uses are given priority over
nonrenewable uses.

Goal 19. State agencies are required to "develop inventory information necessary to understand the
impacts and relationship of the proposed activity to continental shelf and near-shore ocean resources.
To implement the above requirement, state agencies shall:

a) Develop scientific information on stock and lifr histories of commercially, recreationally, and
ecologically important species of marine fauna.

b) Designate regulations to maintain the optimum sustainable yield (OSY) while protecting the
natural marine ecosystem.

c) Develop and encourage improved fishing practices and equipment to achieve the OSY.
d) Develop scientific understanding of the effects of the activity on the marine ecosystem.
e) Identif' and protect areas of important habitat and areas biologically important to marine fauna.
f) Determine and protect the integrity of the marine ecosystem including its natural biological

productivity and diversity.
g) Establish contingency plans and emergency procedures.

Territorial Sea Plan. The Territorial Sea Plan, approved by the Ocean Policy Advisory Council in
August, outlines how Goal 19 is to be applied. The plan provides guidance as to how to make
decisions when adequate information is not available. It outlines inventory requirements and an
evaluation of effects to determine whether the available information is sufficient to understand the
short-term and long-term effects of the proposed activity on ocean resources. The evaluation shall
describe:

a) Effects on critical marine habitats and on species supported by those habitats
b) Conformity and compatibility with existing and projected uses
c) Agency's ability to monitor performance and respond if needed.

The Territorial Sea Plan outlines provisions for a research plan fornew fisheries if the findings and
conclusion of the evaluation determine there is not sufficient information to understand the effects of
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To implement the above requirement, state agencies shall:

I

a) Develop scientific information on stock and life histories of commercially, recreationally, and
ecologically important species ofmarine fauna.

b) Designate regulations to maintain the optimum sustainable yield (OSY) while protecting the
natural marine ecosystem.

c) Develop and encourage improved fishing practices and equipment to achieve the OSY.
d) Develop scientific understanding of the effects of the activity 01). the marine ecosystem.
e) Identify and protect areas of important habitat and areas biologically important to marine fauna.
f) Determine and protect the integrity ofthe marine ecosystem including its natural biological

productivity and diversity.
g) Establish contingency plans and emergency procedures.

• Territoriol SeD Plan. The Territorial Sea Plan, approved by the Ocean Policy Advisory Council in
August, outlines how Goal 19 is to be applied. The plan provides guidance as to how to make
decisions when adequate information is not available. It outlines inventory requirements and an
evaluation of effects to determine whether the available information is sufficient to understand the
short-term and long-term effects of the proposed activity on ocean resources. The evaluation shall
describe:

a) Effects on critical marine habitats and On species supported by those habitats
b) Conformity and compatibility with existing and projected uses
c) Agency's ability to monitor performance and respond ifneeded.

The Territorial Sea Plan outlines provisions for a research plan for'hew fisheries ifthe findings and
conclusion of the evaluation detemtine there is not sufficient information to understand the effects of
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the proposed actwity on ocean resources. Developmental fishery harvest shall proceed on a controlled,
research-level where:

a) The purpose shall be to obtain needed information.
b) The scale, intensity, and, duration of fishing effort shall be the minimum needed to obtain

information about stock distribution, abundance, life history, reproductive rates, and habitat
interactions.

c) A fishery shall not adversely affect any critical marine habitat, special management area, or
sensitive habitat area.

d) A fishery shall conserve the species and its environment as a whole.
e) A fishery shall avoid interference with other human users of marine resources and minimize

disturbances to other marine resources.
f) A work plan will be developed which shall include:

1. a list of information needed to meet the effects evaluation;
2. specific study objectives;
3. description of study methods;
4. methods of reporting and analyzing data.

Meeting the Requirenents ofGod 19 and the Territorial Sea Plan

To establish a harvest program, i.e.. the level of effort and harvest, the Commission will consider the level
of available biological information to scale the numbers of permits and conditions of use to minimize risk
of over-fishing and habitat disruption while a fishery is developing. Initial recommendations for the
number of permits and conditions for use considered the following:

a) Recommendations of the Board;
b) Whether or not sufficient information exists to meet standards of Statewide Pl2nning Goal 19;
c) In the case of research-level fisheries designed to gather information, the number of permits and

conditions of use shall be scaled so fishing effort and catch is conservative with respect to the
anticipated size of the resource and will minimize potential impact on habitat, but not be so
restricted as to discourage effort and thereby preclude acquiring the necessary information;

d) If sufficient information exists to meet standards of Statewide Planning Goal 19, permits shall be
scaled so fishing effort and catch are below that needed to achieve OSY but sufficient to gather
information needed to develop a management plan including effort and gear types needed to
optimize yield while protecting the natural marine ecosystem;

e) Actual use of pennits shall be monitored throughout the year and reviewed at least once a year to
determine if the numbers and conditions of use need to be adjusted to protect resources, habitats, or
to insure sufficient information is being gathered.

For each species listed by the Board, staff produced a species summary and conducted an effects
evaluation to determine future information requirements, and to analyze options for allowing research
or developmental fisheries to proceed. The life history summaries and effects evaluations outline the
available information regarding:

a) Sustainabiity of developmental fisheries resources or incidental catch under proposed future
harvest;

b) Biological and ecological effects on critical marine habitats, other habitats and other species
supported by those habitats;

c) Confonnity and compatibility with existing uses such as commercial and recreational fishing, non-
consumptive uses, public access, etc.;

the proposed activity on ocean resources. Developmental fishery harvest shall proceed on a controlled,
research-level where:

a) The purpose shall be to obtain needed information.
b) The scale, intensity, and, duration offishing effort shall be the minimum needed to obtain
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3. description of study methods;
4. methods of reporting and analyzing data.

Meeting the Requirements ofGoal 19 and the Territorial Sea Plan

To establish a harvest program, i.e.. the level of effort and harvest, the Commission will consider the level
of available biological information to scale the numbers of permits and conditions of use to minimize risk
of over-fishing and habitat disruption while a fishery is developing. Initial recommendations for the
number ofpermits and conditions for use considered the foIlowing:

a) Recommendations ofthe Board;
b) Whether or not sufficient information exists to meet standards of Statewide Planning Goal 19;
c) In the case of research-level fisheries designed to gather information, the number of permits and

conditions of use shall be scaled so fishing effort and catch is conservative with respect to the
anticipated size of the resource and will minimize potential impact on habitat, but not be so
restricted as to discourage effort and thereby preclude acquiring the necessary information;

d) If sufficient information exists to meet standards of Statewide Planning Goal 19, permits shall be
scaled so fishing effort and catch are below that needed to achieve OSY but sufficient to gather
information needed to develop a management plan including effort and gear types needed to
optimize yield while protecting the natural marine ecosystem;

e) Actual use of permits shall be monitored throughout the year and reviewed at least once a year to
determine if the numbers and conditions of use need to be adjusted to protect resources, habitats, or
to insure sufficient information is being gathered.

For each species listed by the Board, staff produced a species summary and conducted an effects
evaluation to determine future information requirements, and to analyze options for allowing research
or developmental fisheries to proceed. The life history summaries and effects evaluations outline the
available information regarding:

a) Sustainability of developmental fisheries resources or incidental catch under proposed future
harvest;

b) Biological and ecological effects on critical marine habitats, other habitats and other species
supported by those habitats;

c) Conformity and compatibility with existing uses such as commercial and recreational fishing, non
consumptive uses, public access, etc.;
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d) Ability of the Department and other agencies to monitor the fishery for needed data and compliance
with rules and regulations

e) Recommendations for future fishery development including gear types and effort levels.

When there is a lack of sufficient biological and other information for a fishery to meet the standards of
Statewide Planning Goal 19 and other applicable laws or rules, the numbers of permits and conditions
of use will be conservative in order to minimize the disturbance or disruption to other marine resources,
including habitats, while obtaining needed information through the fishery to determine long term
sustainability of the resource. The program objectives for a conservative, research-level fishery
include:

a) Develop scientific information on stocks and life history;
b) Develop understanding of effects of harvest on marine ecosystem;
c) Develop improved fishing practices and equipment to protect the ocean resources;
d) Identify and protect critical marine habitat and other important biological habitats;
e) Report findings and research results during annual review.

As the level of biological information increases, the number of pennits and conditions of use may
become more liberal in order to determine optimum levels of yield and effort and to develop a long term
management plans. The level of effort under the Developmental Fisheries Program is intended to
remain below what is actually required to achieve OSY. Program objectives for a more liberal harvest
level fishery include:

a) Determine stock parameters (growth, mortality, recruitment rates) required to optimize biological
and economic yield of the species;

b) Determine gear types and configuration required to optimize biological and economic yield of the
species while protecting sufficient reproductive stock to ensure surplus production and recruitment;

c) Analyze fishery practices, interactions of social, economic, and biological fuctors to determine
optimum levels of effort for the species;

d) Evaluate and refine gear types necessary to minimize or eliminate catch of prohibited or unwanted
incidentally caught species;

e) Develop long term management plan.

The program contains several elements to safeguard against any long term damage to the environment
or other marine resources:

a) Numbers of permits will be low when the level of information is low;
b) The program outlines methods to reduce the numbers of permits if necessary;
c) The Commission will review the list of species and evaluate the harvest program and any new

information collected from the research program;
d) If biological or landing information justify, the Director may call an emergency meeting of the

Board to consult with them prior to modifying conditions and use of developmental fishery permits
and/or other fishery regulations.

Figure 1 outhnes the process for developing a fishery.

d) Ability ofthe Department and other agencies to monitor the fishery for needed data and compliance
with rules and regulations.

e) Recommendations for future fishery development including gear types and effort levels.
't:<
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level fishery include:
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species while protecting sufficient reproductive stock to ensure surplus production and recruitment;

c) Analyze fishery practices, interactions of social, economic, and biological factors to determine
optimum levels ofeffort for the species;

d) Evaluate and refine gear types necessary to minimize or eliminate catch of prohibited or unwanted
incidentally caught species;

e) Develop long term management plan.

The program contains several elements to safeguard against any long term damage to the environment
or other marine resources:

a) Numbers ofpermits will be low when the level of information is low;
b) The program outlines methods to reduce the numbers ofpermits ifnecessary;
c) The Commission will review the list of species and evaluate the harvest program and any new

infonnation collected from the research program;
d) If biological or landing information justify, the Director may call an emergency meeting of the

Board to consult with them prior to modifying conditions and use of developmental fishery permits
and/or other fishery regulations.

Figure 1 outlines the process for developing a fishery.
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Figure 1. Process for a developmental fishery.

Shothdaspeciesbe a
developmental fishery species?

Yes, if species is underutilized
and not threatened or endangexed

What category should the

species be placed intc?

Category C if under another management plan
Category B if economic potential is unknown
Category A if economically viable

t)etenrune appropriate level of barvest
andffortforspedes in Qtego1y A

assemble best available inventory and life history
information on spedes

conduct Goal 19 effects evaluation

met Goal 19 requirements
balance OY with number of permits
develop management plan for fishery

developed fishery

7

further analysis required
establish research-level fishery
balance permits with developing
needed information

Figure 1. Process for a developmental fishery.

Yes, if species is underutilized
and not threatened or endangered

• Category C if under another management plan
• Category B if economic potential is unknown
• Category A if economically viable

• assemble best available inventory and life history
information on species

• conduct Goal 19 effects evaluation

met Goal 19 requirements
• balance OY with number of permits
• develop management plan for fishery

further analysis nequired
• establish research-level fishery
• balance permits with developing

needed information

developed fishery

7



Decisions of the Board

In order to qualii' a species as a developing fisheries, a species must be underutilized. The Board defined
underutilized as: not presently harvested in significant quantities due to poor markets or inadequate gear
development or may be caught but not utilized due to poor markets. The Board then placed each species
into one of three categories:

Category A species have the best potential to be economically viable and are not under another
state or federal management plan.
Category B species have unknown or less potential to be economically viable and also not under
another state or federal management plan.
Category C species are already under other existing regulations (i.e.. Federal Management Plan).

In order to establish a harvest program, i.e. the level of harvest and effort, the Board considered:

1) The level of information available (i.e. - how much do we presently know about a particular
species) with regards to:

biological information
biomass
fishery methods

markets
2) The level of harvest in the last 10 years for each species.

totalpoundslanded
number of boats with landings
number of boats which would meet minimum annual landing requirements

3) Present or potential concerns should a fishery develop.
uncertainty of abundance - present available information may suggest limited resource
knowledge of key biological factors

low fecundity (number of eggs/young produced by a female each year)
slow growth/long lived -vs.- fist growth/short lived

ecology - harvesting one species might affect food supply for another species
potential user conflicts

between conflicting commercial gears
between commercial and sport harvest

incidental catch of other species (by-catch)
effects of gear

effects of gear on ocean habitats
bird and marine mammal interactions

4) A diversity of small and large boat interests and fishing methods.
5) The number of permits needed for market development

The Board developed procedures to issue permits.

1) A priority is given to those with a history of landing that meet the annual renewal requirements.
2) Permits will be issued on a first come, first-serve basis.
3) If requests for permits exceed availability, a lottery will be held.
4) Permits must be utilized: Minimum annual renewal requirements were established.
5) Pennits not transferable.
6) Denials will be reviewed by the Permit Review Board.

Decisions ofthe Board
In order to qualify a species as a developing fisheries, a species must be underutiJized. The Board defined
underutiJized as: not presently harvested in significant quantities due to poor markets or inadequate gear
development or may be caught but not utilized due to poor markets. The Board then placed each species
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state or federal management plan.
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another state or federal management plan.

• Category C species are already under other existing regulations ( i.e.. Federal Management Plan).

In order to establish a harvest program, i.e. the level ofharvest and effort, the Board considered:

1) The level of information available ( i.e.• how much do we presently know about a particular
species) with regards to:
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• fishery methods
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2) The level of harvest in the last 10 years for each species.
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• number ofboats with landings
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3) Present or potential concerns should a fishery develop.
• uncertainty of abundance - present available information may suggest limited resource
• knowledge ofkey biological factors

• low fecundity (number of eggs/young produced by a female each year)
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• ecology - harvesting one species might affect food supply for another species
• potential user conflicts
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• incidental catch of other species (by-catch)

• effects ofgear
• effects ofgear on ocean habitats
• bird and marine mammal interactions

4) A diversity of small and large boat interests and fishing methods.
5) The number ofpermits needed for market development.

The Board developed procedures to issue permits.

1) A priority is given to those with a history of landing that meet the annual renewal requirements.
2) Permits will be issued on a first come, first-serve basis.
3) If requests for permits exceed availability, a lottery will be held.
4) Permits must be utilized. Minimum annual renewal requirements were established.
5) Permits not transferable.
6) Denials will be reviewed by the Permit Review Board.
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Conclusions

Table 1. Summary of Conclusions

L Category A species meeting requirements ofGoal 19- management orientation to research.

liberal numbers of permits....................... Pacific hagflsh, California market squid

conservative numbers of permits ..............Pacific herring

IL Category A species that did not meet requirements of Goal 19 - "effects" orientation to
research.

conservative numbers of pennits ..............

blue shark slender sole cockle clams
swordfish box crab giant octopus
northern anchovy grooved Tanner crab other squid spp
Pacific sardine Oregon hair crab fragile urchin
Pacific saury scarlet king crab sea cucumber
Pacific sandflsh spot prawn marine snails
smelts coonstripe shrimp
Pacific pomfiet sidestripe shrimp

L Category A species meeting requirements ofGoal 19.

There is sufficient information to meet the requirements of statewide Goal 19 for three species in
Category A.

1. Pacific hagflsh and California market squid have been harvested in the past and inventory and
effects jnfl,rmation has been gathered. Liberal numbers of permits and restrictions can be used to
determine optimum harvest levels.

Seine or other gears for market squid should be encouraged. Trawl gear may have some
impacts on squid eggs and the research focus will attempt to measure impacts, if any, as well
as to determine appropriate gear conflgu rations to minimize any potential impacts.

2. Pacific herring has also been harvested in the past and inventory and effects information has been
gathered. However, a conservative number of permits and restrictions should be used because:

Herring are important forage species for many marine fish, birds, and mammals. Management
plans need to take into account effects on other species.
Incidental catch with gill net harvest needs to be determined. There is much public sentiment
against gill nets.

IL Category A species that did not meet requirements ofGoal 19.

There is not sufficient information to meet the requirements of statewide Goal 19 for the other twenty-two
species in Category A. Conservative numbers of permits and restrictions should be used to gather
additional inventory and effects information.

1. Blue shark and swordfish arc harvested worldwide and anchovies and sardines are harvested along
the west coast with basic biological information available. Information on Oregon populations and
their contributions to west coast stocks is limited.
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Pacific pomfret sidestripe shrimp

"effects" orientation to

cockle clams
giant octopus
other squid spp
fragile urchin
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marine snails

L Category A species meding requirements ofGoal 19.

There is sufficient infonnation to meet the requirements of statewide Goal 19 for three species in
Category A.

I. Pacific hagfish and California market squid have been harvested in the past and inventory and
effects information has been gathered. Liberal numbers of permits and restrictions can be used to
determine optimum harvest levels.
• Seine or other gears for market squid should be encouraged. Trawl gear may have some

impacts on squid eggs and the research focus will attempt to measure impacts, if any, as well
as to determine appropriate gear configurations to minimize any potential impacts.

2. Pacific herring has also been harvested in the past and inventory and effects information has been
gathered. However, a conservative number of permits and restrictions should be used because:

• Herring are important forage species for many marine fish, birds, and rnamrnals. Management
plans need to take into account effects on other species.

• Incidental catch with gill net harvest needs to be determined. There is much public sentiment
against gill nets.

IL Category A species that did not meet requirements ofGoal 19.

There is not sufficient infonnation to meet the requirements of statewide Goal 19 for the other twenty-two
species in Category A. Conservative numbers of permits and restrictions should be used to gather
additional inventory and effects infonnation.

1. Blue shark and swordfish are harvested worldwide and anchovies and sardines are harvested along
the west coast with basic biological information available. Infonnation on Oregon populations and
their contributions to west coast stocks is limited.
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Blue sharks have a relatively low fecundity and a large proportion of the population off Oregon
may be immature females.
Swordfish are presently harvested outside Oregon waters with gill nets and landed into
California. Gill net harvest into Oregon would need to be legaliEed. Incidental catch with gill
net harvest needs to be determined. There is much public sentiment against gill nets.
However, mesh of swordfish gill nets is large - incidental catch of birds and mammals should
be low.
Anchovies and sardines are included in the Pacific Fishery Management Council's draft
management plan for pelagic species. The Council will consider completing the plan in the
near future.
The entire west coast sardine population stiffered a crash in the 1960's. The population is on
the recovery, but levels should be higher before large fisheries begin.
A near-shore fishery for sardines could conflict with other existing near-shore fisheries.
Anchovy and sardine are important forage species for many marine fish, birds, and mammals.
Management plans need to take into account effects on other species.

2. There is little abundance, distribution, and life history infonnation for Pacific saul)', Pacific
sandfish, Pacific pomfret, and slender sole. There is some information on some smelt species; little
information on other species.

Saury and smelt are important forage species for many fish..birds, and mammals. Harvest
plans need to take into account effects on other species.
Harvest methods for sandfish need to be developed.
Near-shore fisheries for saury and sandfish could conflict with other existing near-shore
fisheries.
Harvest methods for Pacific pomftet need to be developed.
Slender sole is presently caught with trawl gear but not utilized because of market constraints.

3. Spot, coonstripe, and sidestripe shrimp and giant octopus are harvested in other areas but
information on Oregon populations is limited. Basic life history information for cockle clams is
well Imown; however, information on ocean populations is lacking.

Area specific biological samples are needed to determine basic life history information.
Spot shrimp may be limited in their habitat. Individual areas may be easily over-fished and
potential may be limited.
Harvest methods for subtidal ocean cockle clams have not been developed. Concerns are
raised regarding the effects of dredge gear on habitat and other species.
Abundance of subtidal ocean cockle clams and their contribution to intertidal populations is
uncertain.

4. There is little abundance, distribution, and life history information for box, Tanner, Oregon hair,
and scarlet king crab, fragile urchin, sea cucumbers, and marine snails.

Incidental harvest levels of Tanner crab in trawl gear may approach sustainable levels.
Area specific biological samples are needed to determine basic life history information.
Snails with non-planktonic larvae would have very slow dispersal rates. Areas that have been
fished out would be very slow to recover.

t

• Blue sharks have a relatively low fecundity and a large proportion of the population off Oregon
may be immature females.

• Swordfish are presently harvested outside Oregon waters with gill nets and landed into
California. Gill net harvest into Oregon would need to be legal$ed. Incidental catch with gill
net harvest needs to be detennined. There is much public· sentiment against gill nets.
However, mesh of swordfish gill nets is large - incidental catch of birds and mammals should
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• Anchovies and sardines are included in the Pacific Fishery Management Council's draft
management plan for pelagic species. The Council will consider completing the plan in the
near future.

• The entire west coast sardine population suffered a crash in the 1960's. The population is On
the recovery, but levels should be higher before large fisheries begin.

• A near-shore fishery for sardines could conflict with other existing near-shore fisheries.
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• Harvest methods for sandfish need to be developed.
• Near-shore fisheries for saury and sandfish could conflict with other existing near-shore

fisheries.
• Harvest methods for Pacific pomfret need to be developed.
• Slender sole is presently caught with trawl gear but not utilized because of market constraints.

3. Spot, coonstripe, and sidestripe shrimp and giant octopus are harvested in other areas but
information on Oregon populations is limited. Basic life history information for cockle clams is
well known; however, information on ocean populations is lacking.
• Area specific biological samples are needed to detennine basic. life history information.
• Spot shrimp may be limited in their habitat. Individual areas may be easily over-fished and

potential may be limited.
• Harvest methods for subtidal ocean cockle clams have not been developed. Concerns are

raised regarding the effects of dredge gear on habitat and other species.
• Abundance of subtidal ocean cockle clams and their contribution to intertidal populations is

uncertain.

4. There is little abundance, distribution, and life history information for box, Tanner, Oregon hair,
and scarlet king crab, fragile urchin, sea cucumbers, and marine snails.
• Incidental harvest levels of Tanner crab in trawl gear may approach sustainable levels.
• Area specific biological samples are needed to detennine basic life history information.
• Snails with non-planktonic larvae would have very slow dispersal rates. Areas that have been

fished out would be very slow to recover.
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Ill. Staff Recommendations

The following describes in outline form the staff recommendations. The full text of the proposed rules is
attached beginning on Page 13.

Issue 1. New administrative rules implementing the Developmental Fishnies Program.

Adion: Staff recommends Commission adoption of the attached rules (OAR 635-06-800 through 06-840
and 06-870 through 06-950) implementing the Developmental Fisheries Program to Begin
January 1, 1995.

The following outlines the draft administrative rules proposed by the Board.

A. Annual Commission actions
The Commission shall adopt an annual list of developmental fishery species
Any one may request the Board to list or remove a species.

B. Criteria and factors for adding a species to the list
Underutilization is an economic or market thctor
To add to list, species is underutilized, consider existing information, potential conflicts and
impacts
Three categories of underutilized specIes are defined:

Category A - underutilized, best potential to be economically viable, not under another state or
federal management plan. Permit and gear limitations will be established (see appendix A).
Category B - underutilized, unknown or less potential to be economically viable, not under
another state or federal management plan. Permit and gear limitations will be established by
the director or when moved to Category A.
Category C - underutilized, already under other existing regulations (Fed. Mgt. Plan).

C. Criteria for deleting a species from the list
A species is removed if fishery is developed, harvest exceeds OSY, species is listed as threatened
or endangered, or excessive habitat or other conflicts,
If a species is removed from the list, other regulations need to be established.

D. Methods to obtain information
Objectives for management programs.

E. Criteria and factors for establishing numbers, conditions of use, and renewal requirements
Level of information sets potential use level and number of permits
If level of information is not sufficient to meet Goal 19 requirements - conservative numbers of
permits, collect information to determine sustainable yield.
If level of information is sufficient to meet Goal 19 requirements - may have more liberal numbers
of pennits, collect information to determine optimum yield.

F. Logbook required for developmental fishery species

G. Requirements for permits
Permits effective January 1, 1995
No permit needed for incidental catch of developing fishery species by current legal gear or if taken
for live display.
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Level of information sets potential use level and number of permits
If level of information is not sufficient to meet Goal 19 requirements - conservative numbers of
permits, collect information to determine sustainable yield.
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for live display.
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H. Permits, and Fees
Permitfeewillbe $75.
Applications must be received by 1/1/95 for permits in 1995, thereafter by the annual filing date of
3/1
Permits are not transferable

I. Procedures for issuance and renewal of permits
Permits initially issued based on catch history (meeting minimum annual landing requirements
listed with Category A in any year between 1978 and 1994)
If permit requests are less than the number available, they will be issued on a first-come, first-
served basis
If permit requests exceed availability, a lottery will be held
Permitsaretoberenewedbyjanuazy 1.

J. Denials of applications
Denials will be reviewed by the Permit Review Board

K. Reduction of Permit Numbers
Suggested methods to reduce the numbers of permits, if needed.

L. Directors authority
Director has authority to temporarily suspend pennits after consultation with the board.

Issue 2. Establish list ofdevelopmental fisheries species and limited access harvest programs.

Action: Staff recommends Commission adoption of the attached list of species to be considered
developmental fisheries species and harvest programs for developmental species (OAR
635-06-850).

As required by statute, the Commission will review and adopt an annual species list
effective January 1 of each year.

Attached is "Appendix A. Species synopsis" which is detailed biological information as
background for the Catego A species list.
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•

Permits, and Fees
Permit fee will be $75.
Applications must be received by 1/1195 for permits in 1995, thereafter by the annual filing date of
3/1
Permits are not transferable

Procedures for issuance and renewal of permits
Permits initially issued based on catch history (meeting minimum annual landing requirements
listed with Category A in any year between 1978 and 1994)
If permit requests are less than the number available, they will be issued on a first-come, first
served basis
Ifpermit requests exceed availability, a lottery will be held
Permits are to be renewed by January 1.

Denials of applications
Denials will be reviewed by the Permit Review Board

Reduction of Permit Numbers
Suggested methods to reduce the numbers of permits, ifneeded.

Directors authority
Director has authority to temporarily suspend permits after consultation with the board.

Issue 2. Establish list ofdevelopmental fisheries species and limited access harvest programs.

Action: Staff recommends Commission adoption of the attached list of species to be considered
developmental fisheries species and harvest programs for developmental species (OAR
635-06-850).

• As required by statute, the Commission will review and adopt an annual species list
effective January I ofeach year.

• Attached is "Appendix A. Species synopsis" which is detailed biological infonnation as
background for the Category A species list.
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Developmental Fisheries Program

Purpose
635-06-800 These rules guide the operation of the Developmental Fisheries Program pursuant to

ORS 506.450 through 506.465.

Definitions
635-06-810 For the purposes of OAR's 635-06-820 through 635-06-950 the following definitions

shall apply:
(1) "Board" means the Developmental Fisheries Board appointed by the Commission.
(2) "Commission" means the Oregon Fish and Wildlife Commission.
(3) "Department"means the Oregon Department of Fish and Wildlife.
(4) "Developed fishery" means a fishery where the level of participation, catch, and effort indicate

the fishery has approached optimum sustained yield and/or there is sufficient biological information,
information on harvest methods, gear types, and markets to develop a long-term management plan for the
species.

(5) "Developmental fisheries species" means food fish species adopted by the Commission to be
managed under the Developmental Fisheries Program.

(6) "Director" means the Director of the Oregon Department of Fish and Wildlife.
(7) "Maximum sustainable yield: (MSY) means an estimate of the largest average annual catch or

yield that can be taken over a significant period of time from each stock wider prevailing ecological and
environmental conditions.

(8) "Underutilized species" means a food fish species that is not presently harvested in significant
quantities due to poor markets or inadequate gear development or may be caught but not utilized due to
poor markets.

(9) "Optimum sustained yield" (OSY) means the desired catch level of a fishery that will provide
the greatest overall benefit to the state taking into account economic, social, and ecological considerations
that will maintain a level of population that insures the long-term productivity of the stock and does not
impair its ability to sustain itself into the future.

(10) "Overfishing" means a level or rate of fishing mortality that jeopardizes the long-term
capacity of a stock or stock complex to produce MSY.

Annual List of Developmental Fisheries Species
635-06-820 (1) In consultation with the Board, the Commission shall by rule adopt an annual list,

effective the first of January of each year, of food fish species that are considered to be developmental
fisheries species.

(2) Any person may submit a written request to the Board to list or remove species on the
Developmental Fisheries Species list by October 31. The Board shall make a recommendation to the
Commission on each request at the annual review.

(3) Prior to the annual review by the Commission, the Board shall review the Developmental
Fishery Program including numbers of permits, conditions of use, and research programs including
financing.
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Developmental Fisheries Program

Purpose
635-06-800 These rules guide the operation ofthe Developmental Fisheries Program pursuant to

DRS 506.450 through 506.465.

Definitions
635-06-810 For the purposes of OAR's 635-06-820 through 635-06-950 the following definitions

shall apply:
(1) "Board" means the Developmental Fisheries Board appointed by the Commission.
(2) "Commission" means the Oregon Fish and Wildlife Commission.
(3) "Department" means the Oregon Department offish and Wildlife.
(4) "Developed fishery" means a fishery where the level ofparticipation, catch, and effort indicate

the fishery has approached optimum sustained yield and/or there is sufficient biological infonnation,
infonnation on harvest methods, gear types, and markets to develop a long-term management plan for the
species.

(5) "Developmental fisheries species" means food fish species adopted by the Commission to be
managed under the Developmental Fisheries Program.

(6) "Director" means the Director of the Oregon Department ofFish and Wildlife.
(7) "Maximum sustainable yield: (MSY) means an estimate ofthe largest average annual catch or

yield that can be taken over a significant period oftime from each stock under prevailing ecological and
environmental conditions.

(8) "UnderiItilized species" means a food fish species that is not presently harvested in significant
quantities due to poor markets or inadequate gear development or may be caught but not utilized due to
poor markets.

(9) "Optimum sustained yield" (OSY) means the desired catch level of a fishery that will provide
the greatest overall benefit to the state taking into account economic, social, and ecological considerations
that will maintain a level ofpopulation that insures the long-term productivity of the stock and does not
impair its ability to sustain itself into the future.

(10) "Overfishing" means a level or rate of fishing mortality that jeopardizes the long-term
capacity ofa stock or stock complex to produce MSY.

Annual List of Developmental Fisheries Species
635-06-820 (1) In consultation with the Board, the Commission shall by rule adopt an annual list,

effective the first ofJanuary of each year, of food fish species that are considered to be developmental
fisheries species.

(2) Any person may submit a written request to the Board to list or remove species on the
Developmental Fisheries Species list by October 31. The Board shall make a recommendation to the
Commission on each request at the annual review.

(3) Prior to the annual review by the Commission, the Board shall review the Developmental
Fishery Program including numbers ofpermits, conditions ofuse, and research programs including
financing.
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Listing as a Developmental Fisheries Species
635-06-830 To list a food fish species as a Developmental Fisheries Species, the Commission

shall determine the species is underutilized. If the Commission determines the species is underutilized it
shall:

(1) Consider existing catch history, biological data, market information.
(2) Consider any known or potential conflicts including competing uses or gears, existing rules,

state or federal management plans or policies, or impacts on other species.
(3) Place each species into one of three categories of the list according to the following criteria:
(a) Species in category "A" are underutilized, are not currently under another state or federal

management plan, and have the potential to be economically viable. Species in category "A" shall have
permit and gear limitations established by the Commission annually;

(b) Species in category "B" are underutilized, are not currently under another state or fed&al
management plan, and have not shown the potential to be a viable fishery. A species so designated may be
upgraded to the "A" category, upon application to the Board and approval by the Commission during the
annual review;

(c) Species in category "C" are underutilized and are currently under another state or federal
management plan already establishing permit and/or gear limitations.

Removing a Developmental Fisheries Species from the List
635-06-840 (1) To remove a food fish species as a Developmental Fisheries Species, the

Commission shall determine:
(a) The fishery meets the definition of a developed fishery; or
(b) The species is being harvested in excess of optimum sustained yield; or
(c) The species is listed by the Stale or Federal government as threatened or endangered; or is

critical to the health of a species, pursuant to OAR 635-100-130 to Section 6 of the Federal Endangered
Species Act; or

(d) Continuation of commercial harvest as a developmental fisheries species may lead to excessive
gear conflicts, habitat damage, or excessive discard of incidentally caught food fish; or

(e) Excessive user group conflicts.
(2) When a Developmental Fisheries Species is removed from the list, the Commission shall

establish an alternative management plan for the species which may include continuation of the limited
entry system or tennination as a commercial species.
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Listing as a Developmental Fisheries Species
635-06-830 To list a food fish species as a Developmental Fisheries Species, the Commission

shall determine the species is underutilized. Ifthe Commission determines the species is underutilized it
shall:

(1) Consider existing catch history, biological data, market information.
(2) Consider any known or potential conflicts including competing uses or gears, existing rules,

state or federal management plans or policies, or impacts on other species.
(3) Place each species into one ofthree categories ofthe list according to the following criteria:
(a) Species in category "A" are underutilized, are not currently under another state or federal

management plan, and have the potential to be economically viable. Species in category "A" shall have
permit and gear limitations established by the Commission annually;

(b) Species in category "B" are underutilized, are not currently under another state or federal
management plan, and have not shown the potential to be a viable fishery. A species so designated may be
upgraded to the "A" category, upon application to the Board and approval by the Commission during the
annual review;

(c) Species in category "c" are underutilized and are currently under another state or federal
management plan already establishing permit and/or gear limitations.

Removing a Developmental Fisheries Species from the List
635-06-840 (1) To remove a food fish species as a Developmental Fisheries Species, the

Commission shall determine:
(a) The fishery meets the definition of a developed fishery; or
(b) The species is being harvested in excess of optimum sustained yield; or
(c) The species is listed by the State or Federal government as thrcatened or endangered; or is

critical to the health ofa species, pursuant to OAR 635-100-130 to Section 6 ofthe Federal Endangered
Species Act; or

(d) Continuation of commercial harvest as a developmental fisheries species may lead to excessive
gear conflicts, habitat damage, or excessive discard of incidentally caught food fish; or

(e) Excessive user group conflicts.
(2) When a Developmental Fisheries Species is removed from the list, the Commission shall

establish an alternative management plan for the species which may include continuation of the limited
entry system or termination as a commercial species.
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Developmental Fisheries Species List
635-06-850 (1) The Developmental Fisheries Species List, Category "A," is as fbllows:

Renewal
Req. No. of

Common and Scientific Name (landings/Ib) Permits Restrictions

Pacific hagflsh Eptafretus stout! 5 landings 25 no trawl
permits

blue shark Prionace glauca 5/500 or 1/5000 10 A, B, G, I

swordfish Xiphias gladius 5/500 or 1/5000 10 others & H, I, K, L

2 C? 20 floating longline

northern Engraulis mordax 5/500 or 1/5000 15 ocean harvest F, 0, I
2 anchovy &

Pacific herring Clupea pal/as!

Pacific sardine & Sardinopssagax 5/500 or 1/5000 15 ocean harvest F, I
' Pacific sauly Cololabis saira

Pacific sandflsh Trichodon fri chodon 5 landings 10 C, E, I, G,
no trawl

eulachon & Thaleichthyspac:ficus
whitthait smelt Allosmerus elongatus 5/100 20 ocean harvest F, I, 0,
&
night smelt & Spirinchus starlcsi no trawl *

longfln smelt & Spirinchus thaleichihys
surf smelt Hypomesuspretiosus

Pacific pomfiet Bramajaponica 5/100 10 I

slender sole Eopsetta exilis 5/100 10 I

Invertebrates
box crab Lopho/ithodesforaminatus 5/100 25 pots only

grooved tanner Chionoecetes tanner!
crab &
Oregon hair crab Paralomis mulitspina 5/100 10 pots only
&
scarlet king crab Lithodes couesi

spot prawn & Panda/us p1 a/vt eros 5/100 6 trawl & I, J, E
coonstripe Panda/us danae (round weight) 10 other
shrimp &
sideswipe shrimp Pandalopsis dispar
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Developmental Fisheries Species List
635-06-850 (1) The Developmental Fisheries Species List, Category "A," is as follows:

Renewal
Req. No. of

Common and Scientific Name QandingslIb) Permits Restrictions
Fish
Pacific hagfish Eptatretus stouti 5 landings 25 nO!lawl

permits

blue shark Prionace glauco 5/500 or 1/5000 10 A,B, G, I

swordfish Xiphias g/adius 51500 or 1/5000 10 others & H,1,K,L

C:{j'i;IVj ? q r3,
'"7 20 floating longline

ii.':::.,
northern Engraulis mordax 51500 or 115000 15 ocean harvest F, G,I

/1 anchovy &
Pacific hening C/upea pallasir- Pacific sardine &

Sardinops sagax 51500 or 1/5000 15 ocean harvest F, I
Pacific samy Col%~~bissaira

\ Pacific sandfish Trichodon trichodon 5 landings 10 C,E,I,G,

\ no !lawl -

~eulachOn& Tha/eichthys pacificus
--- whitebait smelt Allosmerus e/ongatus 5/100 20 ocean harvest F,I, G,

&
night smelt & Spirinchus starksi no trawl-
longfin smelt & Spirinchus tha/eichihys
surf smelt Hypomesus pretiosus

Pacific pomfret Bramo japonica 51100 10 I

slender sole Eopsetta exi/is 5/100 10 I

Invertebrates
box crab Lopholithodesforaminatus 51100 25 pots only

grooved tanner Chionoecetes tanneri
erab&
Oregon hair crab Para/omis mulitspina 51100 10 pots only
&
scarlet king crab Lithodes couesi

spot prawn & Panda/us p/atyceros 51100 6 !lawl & I, J, E
coonstripe Panda/us danae (round weight) 10 other
shrimp &
sidestripe shrimp Panda/opsis dispar
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(Category A con't)

Renewal
Req. No.of

Invertebrates con't
cockle clams Clinocardium fluff al/li 5/100 S-ocean only I, (3

giant octopus Octopus dofleini 5/100 10 octopus pots
only

California market Loligo opalescens 5/500 or 1/5000 30 trawl & I, J
squid& 3oother
other squid spp. several spp.

fragile urchin Al/ocentrotusfragilis 5/500 6 trawl & I, J
6 bther

sea cucumber Parastichopus spp. 5/100 61mw! & I. 1
10 diver &
10 other

marine snails various spp. 5/100 10 subtidal
only

Restrictions
A - No high seas drift net permits.
B - No large mesh gill net permits.
C - No dredging permits.
D - May have to have a federal "A" permit.
E - Area specific permits.
F - Specially adapted small mesh driftigill net may be permitted.
G - No permit needed for hand lines or hand harvest.
H - Specially adapted drift/gill net may be permitted.
I - Experimental gear permits may be required.
J Permits are issued geographically, split at Heceta Head, 50%N/50% S.
K - Five single-delivery permits will be issued to those who applied by annual filing date, but did not

receive a Developmental Fishery Permit.

.aea. -. ................ .. ................. - .... -. ............ -. ............ ---..

. FOOTNOTE - limited numbers of experimental gear permits may be issued for trawl harvest
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(Category A can't)

Common and Scientific Name
Invertebrates con't
cockle clams Clinocardium nuttallii

giant octopus

California market
squid &
other squid spp.

Octopus dojleini

Loligo opalescens

several spp.

Renewal
Req. No. of
(landingsllb) Permits Restrictions

51100 5-ocean only I, G

51100 10 octopus pots
only

51500 or 1/5000 30 trawl & I, J
30 other

fragile urchin

sea cucumber

marine snails

Allocentrotusfragilis

Parastichopus spp.

various spp.

51500

51100

51100

6 trawl &
68ther

6trawl &
10 diver &
10 other

10

I, J

I, J

subtidal
only

Restrictions
A - No high seas drift net permits.
B - No large mesh gill net permits.
C - No dredging permits.
D - May have to have a federal "An permit.
E - Area specific permits.
F - Specially adapted small mesh driftfgill net may be permitted.
G - No permit needed for hand lioes or hand harvest.
H - Specially adapted drift/gill net may be permitted.
I Experimental gear permits may be required.
J - Permits are issued geographically, split at Heceta Head, 50% N/50% S.
K - Five single-delivery permits will be issued to those who applied by annual filing date, but did not

receive a Developmental Fishery Permit.

~_:_..Q!!!..~~.g~_~.~.~ ..~~()!.!!!.!()..~llli.f.()r.!ri..a..al?.r.r.e.~r..c.t.i()IJj;.: ..._..........................................................................................
• FOOlNOTE - limited numbers of experimental gear permits may be issued for trawl harvest
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(2) The Developmental Fisheries Species List, Category "B," is as follows:

Common and Scientific Name Common and Scientific Name
Fish Fh

salmon shaik Lamna ditropis carp Cyprinus carplo

black hagflsh Eptasretus deanE yellow perch Percaflavescens

Eelpouts family Zoarcidac brown bullhead Ameiurus nebulosus

skilfish Erilepis zon(Ier northern squawflsh Plychocheilus
ore gonensis

Invertebrates

euphausids (krill) family Euphausidae

Pacific sand crab Emerita analoga

brine shrimp Artemia sauna freshwater mussels families Margaritifera,
Anodonta, Gonidea. and
Corbicula

17
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(2) The Developmental Fisheries Species List, Category "B," is as follows:

Common and Scientific Name Common and Scientific Name

salmon shark

black hagfish

Eelpouts

skilfish

Invertebrates

euphausids (krill)

Pacific sand crab

brine shrimp

Lamna ditropis

Eptatreius deani

family Zoarcidae

Erilepis zonifer

family Euphausidae

Emerita ana/oga

Artemia salina

17

carp

yellow perch

brown bullhead

northern squawfish

freshwater mussels

Cyprinus carpio

Perea jlavescens

Ameiurus nebulosus

Ptychocheilus
oregonensis

families Margaritifera,
Anadonta, Gonidea, and
Corbicula
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(3) The Developmental Fisheries Species List, Category "C," is as fpllows:

Common and Scientific Name Common

Fh Rsh

spiny dogfish Squalus acanthias shortbelly rockflsh

soupfin shark Galeorhinus zvopterus sharpchin rockflsh

skate family Rajidae splitnose rockflsh

American shad Alosa sapidissima Pacific sanddab

Pacific cod Gadus macrocephalus butter sole

Pacific flatnose Antimora microlepis English sole

Pacific grenadier Coryphaenoides acrolepis rex sole

cabezon Scorpaenichthys rock sole
marmoratus

sculpins family Cottidae sand sole

kelp greenling Hexagrammos curifin (lemon) sole
decagrammus

jack mackerel Trachurus symmetricus spotted raffish

chub (Pacific) mackerel ScomberJaponicvs wolf-eel

greensthped rockflsh Sebastes elongatus wafleye pollock

redstripe rockflsh Se bastes proriger

Invertebrates

red rock crab Cancer productus

purple sea urchins Strongylocentrotus
purpuratus

crayfish Paczfastacus leniuscu/us

18

Sebastes Jordan!

Sebastes zacentrus

Sebastes diploproa

Cit han chthys sordidus

Pleuronectes isolepis

Pleuronectes vetu/us

Errex zechirus

Pleuronectes bi/ineatus

Psettichthys
me/an ostictus

Pleuronichthys decurrens

Hvdro/agus colliel

Anarrhichtkvs ocellatus

Theragra chalcogramma
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(3) The Developmental Fisheries Species List, Category "C," is as follq,ws:

Common and Scientific Name Common and Scientific Name

spiny dogfish

soupfin shark

skate

American shad

Pacific cod

Pacific flatnose

Pacific grenadier

cabezon

sculpins

kelp greenling

jack mackerel

chub (pacific) mackerel

greenstriped rockfish

redstripe rockfish

Invertebrates

red rock crab

purple sea urchins

crayfish

Fish

Squalus acanthias shortbelly rockfish Sebastesjordani

Galeorhinus zyopterus sharpchin rockfish Sebastes zacentrus

family Rajidae splitnose rockfish Sebastes diploproa

Alosa sapidissima Pacific sanddab Citharichthys sordidus

Gadus macrocephaius butter sole Pleuronectes iso/epis

Antimora micro/epis English sole Pleuronectes vetu/us

Coryphaenoides acrolepis rex sole Errex zechirus

Scorpaenichlhys rock sole Pleuronectes biJineatus
marmoratus

family Cottidae sand sole Psetlichthys
me/anostic/us

Hexagrammos curlfin (lemon) sole Pleuronichthys decurrens
decagrammus

Trachurus symmetricus spotted ratfish Hydrolagus colliei

Scomber jap0n/eus wolf-eel Anarrhichlhys ocellatus

Sebasles elongatus walleye pollock Theragra chalcogramma

Sebasles proriger

Cancer productus

Slron~locenlrotus

purpura/us

Pacl/aslaeus leniuseulus

18
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Methods to Obtain Information
635-06-870 For each species in category "A," the Department shall establish a program to collect

needed biological and fishery infbrmation.
(1) For species with a lack of sufficient biological and other information to meet the requirement

of Statewide Planning Goal 19 and other applicable laws or rules, the program shall focus on obtaining
information in order to evaluate the short- and long-term impacts of harvesting the species on ocean
resources, including habitats, and determine long-term sustainability of the resource.

(2) As the level of biological information increases, the program will include obtaining biological
and fishery information in order to determine optimum yield and effort levels, and developing a long-term
management plan.

(3) Program designs and information collected will van' from fishery to fishery and may include,
but is not limited to:

(a) A list of needed information;
(b) Specific study objectives;
(c) Description of study methods;
(d) Methods of reporting and analyzing data;
(e) Literature search for existing information;
(f) Samples of landed commercial harvest;
(g) Observations of fishing methods and results;
(h) Directed research projects; and
(i) Examination of logbook information.

Establish Commercial Harvest Program and Limited Entry System
635-06-880 In consultation with the Board, the Commission shall specify the number,

qualifications, and conditions of use and renewal of developmental fisheries permits for species in
category "A."

(1) In determining the number, qualifications, conditions of use and renewal of developmental
fisheries permits, the Commission shall consider:

(a) The level of available biological information to scale the numbers of permits and conditions of
use to minimize risk of overfishing and habitat disruption while a fishery is developing. When there is a
lack of sufficient biological and other information for a fishery to meet the standards of Statewide Planning
Goal 19 and other applicable laws or rules, the numbers of permits and conditions of use will be
conservative in order to minimize the disturbance or disruption to other marine resources, including
habitats, while obtaining needed information to determine long-term sustainability of the resource. As the
level of biological information increases, the number of permits and conditions of use may become more
liberal in order to determine optimum levels of yield and effort and to develop a long-term management
plan;

(b) The availability of Department staff and/or other recognized resources to conduct necessary
research and monitoring of landings;

(c) Diversity of small and large boat interests and fishing methods;
(d) The need to prevent excessive gear conflicts, and waste or damage to the environment; and
(e) The number of permits needed for market development.
(2) The Commission shall establish a minimum level of effort needed for renewal of

Developmental Fisheries Species Permits.
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Methods to Obtain Information
635-06-870 For each species in category "A," the Department shall establish a program to collect

needed biological and fishery infonnation.
(1) For specieswith a lack of sufficient biological and other infonnation to meet the requirement

of Statewide Planning Goal 19 and other applicable laws or rules, the program shall focus on obtaining
infonnation in order to evaluate the short- and long-term impacts ofharvesting the species on ocean
resources, including habitats, and determine long-term sustainability ofthe resource.

(2) As the level of biological information increases, the program will include obtaining biological
and fishery infonnation in order to determine optimum yield and effort levels, and developing a 10ng-teIrn
management plan.

(3) Program designs and infonnation collected will vary from fishery to fishery and may include,
but is not limited to:

(a) A list ofneeded information;
(b) Specific study objectives;
(c) Description of study methods;
(d) Methods of reporting and analyzing data;
(e) Literature search for existing information;
(f) Samples oflanded commercial harvest;
(g) Observations offishing methods and results;
(b) Directed research projects; and
(i) Examination oflogbook infonnation.

Establish Commercial Harvest Program and Limited Entry System
635-06-880 In consultation with the Board, the Commission shall specify the number,

qualifications, and conditions ofuse and renewal of developmental fisheries permits for species in
category "A."

(1) In deteIrnining the number, qualifications, conditions ofuse and renewal ofdevelopmental
fisheries permits, the Commission shall consider:

(a) The level ofavailable biological infonnation to scale the numbers ofpermits and conditions of
use to minimize risk of overfishing and habitat disruption while a fishery is developing. When there is a
lack ofsufficient biological and other information for a fishery to meet the standards of Statewide Planning
Goal 19 and other applicable laws ormles, the numbers ofpermits and conditions ofuse will be
conservative in order to minimize the disturbance or disruption to other marine resources, including
habitats, while obtaining needed information to determine long-term sustainability ofthe resource. As the
level ofbiological information increases, the number ofpermits and conditions of use may become more
liberal in order to determine optimum levels of yield and effort and to develop a long-term management
plan;

(b) The availability ofDepartment staff and/or other recognized resources to conduct necessary
research and monitoring of landings;

(c) Diversity of small and large boat interests and fishing methods;
(d) The need to prevent excessive gear conflicts, and waste or damage to the environment; and
(e) The number ofpermits needed for market development.
(2) The Commission shall establish a minimum level of effort needed for renewal of

Developmental Fisheries Species Permits.
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(3) The Director may establish other permit stipulations as needed for each fishery which may
include, but is not muted to, gear and area restrictions, limits of incidentitcatch, and sampling and
observation requirements.

Logbooks
635-06-890 The Department shall provide a logbook to each individual or vessel permitted to

harvest developmental fishery species. Each individual or vessel skipper is responsible for maintaining the
logbook in accordance with the instructions contained therein and shall, upon request of an authorized
representative of the Department, permit examination and transcription of information from such logbook.
Information so received by the Department shall be treated as confidential to the extent allowable under
Oregon law.

Requirement for Developmental Fisheries Species Pennits
635-06-900 (1) Effective January 1, 1995, except as provided in section (2) of this rule:
(a) It is unlawfiul to take or attempt to take food fish defined as a Developmental Fisheries Species

for commercial purposes without first obtaining a pennit issued pursuant to OAR 635-06-910;
(b) It is unlawfisl for a wholesaler, canner, or buyer to buy or reçive food fish defined as

developmental fisheries species from a person or vessel for which the permit required in section (1)(a) of
this rule has not been issued.

(2) The permit required by section (1) of this rule is not needed for developmental fisheries species
taken as incidental catch allowed under State or Federal Regulations or taken for documented live display
purposes by licensed wholesale fish dealers or fish bait dealers.

(3) The permit required by section (1) of this rule is in addition to and not in lieu of the
commercial fishing and boat license required by ORS 508.235 and 508.260.

Procedures for Issuance, Transfer and Renewal of Developmental Fisheries Species Permits
635-06-910 (1) Applications
(a) An applicant for a permit must submit a complete application in writing accompanied by an

annual fee of $75. The application shall include the species of fish to be taken, the method and gear
proposed to be used, and the area from which the Developmental Fisheriàs Species are to be taken, and
other information as the Department may require;

(b) Complete applications must be received postmarked or date-stamped by January 1, 1995, for
permits in the year 1995, and thereafter by the annual filing date of Match 1 of the year of issue;

(c) An application shall be considered complete if it is legible, has all information requested on the
form, and is accompanied by the required fee in full. Any application which is not complete shall be
returned and, uniess it is thereafter resubmitted and deemed complete by the filing date, the individual shall
not be considered to have applied in a tiely manner.

(2) Number of permits allowed

(a) An individual shall not submit more than one application, per perrnittee, for each
developmental fishery species;

(b) No permittee who holds a valid developmental fisheries permit may apply for any additional
permits for the same species. A valid developmental fisheries permit is a permit which is neither at issue in
a pending Permit Review Board proceedings nor before a court of law;

(c) If a permittec, who holds a permit at issue either before the Permt Review Board or a court of
law, is awarded another permit for the same species through the lottery ad thereafter prevails before the
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(3) The Director may establish other peJmit stipulations as needeqfor each fishery which may
include, but is not limited to, gear and area restrictions, limits of incidentaf'catch, and sampling and
observation requirements.

Logbooks
635-06-890 The Department sball provide a logbook to each individual or vessel permitted to

harvest developmental fishery species. Each individual or vessel skipper is responsible for maintaining the
logbook in accordance with the instructions contained therein and sball, upon request of an authorized
representative ofthe Department, permit examination and transcription of information from such logbook.
Information so received by the Department sball be treated as confidential to the extent allowable under
Oregon law.

Requirement for Developmental Fisheries Species Permits
635-06-900 (I) Effective January I, 1995, except as provided in section (2) of this rule:
(a) It is unlawful to take or attempt to take food fish defined as a Developmental Fisheries Species

fur commercial purposes without first obtaining a permit issued pursuant to OAR 635-06-910;
(b) It is unlawful for a wholesaler, canner, or buyer to buy or r~ive food fish defined as

developmental fisheries species from a person or vessel for which the PentUt required in section (I)(a) of
this rule has not been issued.

(2) The permit required by section (I) ofthis rule is not needed for developmental fisheries species
taken as incidental catch allowed under State or Federal Regulations or taken for documented live display
purposes by licensed wholesale fish dealers or fish bait dealers.

(3) The permit required by section (I) of this rule is in addition to and not in lieu ofthe
commercial fishing and boat license required by ORS 508.235 and 508.260.

Procedures for Issu~~.,.~r~~f~r~dRenewaiof Developmental Fisheries Species Permits
635-06-910(t)~pp)j~tiqm;:.
(a) An applicant for a pennit must submit a complete application in writing accompanied by an

annual fee of$75. The application shall include the species of fish to be taken, the method and gear
proposed to be used, and the area from which the Developmental Fisheries Species are to be taken, and
other information as the Department may require;

(b) Complete applications must be received postmarked or date-stamped by January I, 1995, for
permits in the year 1995, and thereafter by the annual filing date of March I of the year of issue;

(c) An application sball be considered complete if it is legible, has all information requested on the
form, and is accompanied by the required fee in full. Any application which is not complete shall be
returned and, unless it is thereafter resubmitted and deemed complete by the filing date, the individual shall

not be ~~!;Cl,¥?.~X.r..~p)jl:l:/~.~~ely manner.
(2)·.·Numberoj'p¢rmits·allowedt
(a) An individual shall not submit more than one application, per permittee, for each

developmental fishery species;
(b) No permittee who holds a valid developmental fisheries permit may apply for any additional

permits for the same species. A valid developmental fisheries permit is a permit which is neither at issue in
a pending Permit Review Board proceedings nor before a court oflaw;

(c) Ifa permittee, who holds a permit at issue either before the Permit Review Board or a court of
law, is awarded another permit for the same species through the lottery and thereafter prevails before the
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Permit Review Board or in court, the permittee shall immediately surrender one of the permits to any
Department office, so that only one valid permit per species is held.

(3) Issuance of permits
(a) If the number of applications received by the filing date is less than the number of permits

available, all applicants who have submitted complete applications shall be issued a permit within 14 days
of the filing date.

(A) Any remaining pennits shall be issued on a first-come, first-served basis, within 14 days of
receipt of each completed application, until the maximum number of permits is issued. Priority shall be
based on postmark or date-stamped date;

(B) The names of applicants who did not receive a permit shall be placed on an alternates list, in
the order they are received, until the next annual filing date. Applicants whose names are placed on the
alternates list shall be refUnded their permit fee minus a $10 application fee. Permits which become
available before the end of the year shall be made available to the alternates list, in the order listed. The
applicant shall be notified of an available permit and shall resubmit a complete application and permit fee
within 30 days of the date the notification is mailed. The permit shall be issued within 14 days of receipt of
the resubmitted application and fee. If an alternate fails to apply, he shall forfeit the permit and the permit
shall then be made available to the next name on the alternates list.

(b) lithe number of applications received by the filing date is &eater than the number of permits
available, the Department shall determine first how many applications there are from applicants who have
made Oregon landings of the species applied for in any one year within the period January 1, 1978, through
December 31, 1994, equal to the minimum annual renewal requirements in OAR 635-06-830. Evidence of
landings must be supplied by the applicant and submitted with the application.

(A) if the number of these applicants does not exceed the number of pennits, they shall be given
all available permits and any remaining applicants shall be placed in a lottery;

(B) if the number of applicants who have made landings exceeds the number of permits, then these
applicants only shall be placed in a lottery; and the names of these applicants shall be drawn to obtain the
available permits. Pennits shall be issued within 14 days of the lottery;

(C) In addition, remaining applicants (who have not made landings) shall be placed in a lotteiyand
their names shall be drawn;

(D) The Department then shall prepare an alternates list, in which applicants who made landings
are listed first (in the order drawn), and thereafter remaining applicants are listed, in the order in which they
were drawn. All applicants whose names are placed on the alternates list shall be refUnded their permit fee
minus a $10 application fee. My permits available before the end of the year shall be made available to
the first name on the alternates list. The applicant shall be notified of an available permit and shall
resubmit a complete application and pennit fee within 30 days of the date the notification is mailed. The
permit shall be issued within 14 days of receipt of the resubmitted application and fee. If an alternate fhils
to apply for the lottery permit within 30 days, he shall forfeit such permit and the permit shall then be made
available to the next name on the alternates list.

(e) Permits may be made available before the end of the year by a permittee voluntarily turning in
aperniit.

(4) Persons to whom permits are issuS Pennits shall be issued to either a vessel or an mdividual
person when hand harvest methods are used. The permit holder is the owner of the vessel or the individual
person when hand harvest methods are used.

(5) Transkr of pernuti Permits for Developmental Fishenes Species are not transferable to
another person or entity; provided however that permits may be transferred to another vessel owned or
controlled by the permit holder up to two times annually.
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Permit Review Board or in court, the pennittee shall inunediately surrender one ofthe permits to any

Departm7?~>~~~r:.~~.~g!1!xgne valid pennit per species is held.
.~~~/~~~~~~p(P!lI'!!!it.$:>1
(a) Ifthe number ofapplications received by the filing date is less than the number ofpennits

available, all applicants who have submitted complete applications shall be issued a pennit within 14 days
ofthe filing date.

(A) Any remaining pennits shall be issued on a first-come, first-served basis, within 14 days of
receipt ofeach completed application, until the maximum number ofpennits is issued. Priority shall be
based on postmark or date-stamped date;

(B) The names ofapplicants who did not receive a permit shall be placed on an alternates list, in
the order th!lY are received, until the next annual filing date. Applicants whose names are placed on the
alternates list shall be refunded their pennit fee minus a $10 application fee. Pennits which become
available before the end of the year shall be made available to the alternates list, in the order listed. The
applicant shall be notified of an available pennit and shall resubmit a complete application and permit fee
within 30 days ofthe date the notification is mailed. The pennit shall be issued within 14 days of receipt of
the resubmitted application and fee. If an alternate fails to apply, he shall forfeit the pennit and the pennit
shall then be made available to the next name on the alternates list.

(b) Ifthe number ofapplications received by the filing date is greater than the number ofpennits
available, the D!lpartment shall determine first how many applications there are from applicants who have
made Oregon landings ofthe species applied for in anyone year within the period January I, 1978, through
December 31, 1994, equal to the minimum annual renewal requirements in OAR 635-06-830. Evidence of
landings must be supplied by the applicant and submitted with the application.

(A) If the number ofthese applicants does not exceed the number ofpermits, th!lY shall be given
all available permits and any remaining applicants shall be placed in a lottery;

(B) If the number of applicants who have made landings exceeds the number ofpennits, then these
applicants only shall be placed in a lotte!)" and the names of these applicants shall be drawn to obtain the
available permits. Pennits shall be issued within 14 days of the lottery;

(C) In addition, remaining applicants (who have not made landings) shall be placed in a lottery and
their names shall be drawn;

(0) The D!lpartment then shall prepare an alternates list, in which applicants who made landings
are listed first (in the order drawn), and thereafter remaining applicants are listed, in the order in which th!lY
were drawn. All applicants whose names are placed on the alternates list shall be refunded their pennit fee
minus a $10 application fee. Any permits available before the end ofthe year shall be made available to
the first name on the alternates list. The applicant shall be notified of an available pennit and shall
resubmit a complete application and pennit fee within 30 days ofthe date the notification is mailed. The
pennit shall be issued within 14 days ofreceipt ofthe resubmitted application and fee. Ifan alternate fails
to apply for the lottery pennit within 30 days, he shall forfeit such pennit and the pennit shall then be made
available to the next name on the alternates list.

(c) Pennits may be made available before the end of the year by a pennittee voluntarily turning in

ape~. ~
~~)j!~I'~Q~~!'\Y~~~~~~~lll.l'¢!~~!1~: Pennits shall be issued to either a vessel or an individual

person when hand harvest methods are used. The pennit holder is the owner of the vessel or the individual
person when ~~~~~~7~ods are used.

~~l~gll~~~r:Q~_~: Pennits for Developmental Fisheries Species are not transferable to
another person or entity; provided however that permits may be transferred to another vessel owned or
controlled by the permit holder up to two times annually.
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(a) To transfer a permit, a pennittee shall first apply on a form provided by the Department and
shall include a $25 transfer fee;

(b) No transfet shall be considered effective until the permittee has received approval from the
Department and an updated permit.

() Renewa1ofenu±ts
(a) Permits may be renewed by submission, to the Department, of the appropriate fee and a

complete application date-stamped or postmarked before January 1 of the year for which renewal is sought;
(b) An application for renewal shall be considered complete if it is legible and has all information

requested on the form and is accompanied by the required fee in full. Any application which is not
complete shall be returned, and unless it is thereafter resubmitted and deemed complete before January 1,
the individual shall not be considered to have applied for renewal in a timely manner;

(c) It is the responsibility of the permit holder to ensure an application is complete and is filed in a
timely manner. Failure of the Department to return an application for incompleteness or of an individual to
receive a returned application shall not be grounds for treating the application as having been filed in a
timely and complete manner;

(d) In addition to timely and complete filing to renew a permit, a permittee must annually lawfully
land the required pounds and/or landings listed in OAR 635-06-850. However, if a pennittee obtained a
permit later than July 1 of the prior year, the permittee shall not be required to make the annual landing
requirement by the following January. Instead, at the next renewal thereafter, the permittee shall be
required to demonstrate the annual landing requirement was fulfilled during the first full year in which the
permit was held.

(7) Authority of Director: Consistent with OAR 635-06-S 10 through 635-06-950, the Director is
authorized to issue Developmental Fisheries Permits under the authority of ORS 5 06.460.

Review of Denials
635-06-930 (1) A Permit Review Board consisting of members appointed by the Commission

shall be established as follows:
(a) Three members shall be chosen to represent developing fisheries industries; and
(b) Two members shall be chosen to represent the public.
(2) An individual whose application for issuance, renewal or transfer of the permit required by

OAR 635-06-900 is denied by the Department may, within 60 days of receipt of denial, make written
request, accompanied by a $25 application fee, to the Permit Review Board for a review of the denial. The
request shall be in such form and shall contain such information as the Permit Review Board considers
appropnate.

(3) In accordance with any applicable provisions of ORS 183.310 to 183.550, the Permit Review
Board shall review the denial by the Department of an application for issuance, renewal or transfrr of a
permit. The Permit Review Board may recommend waiver of landing requirements for renewal of a permit
if it finds that failure to meet those requirements was due to illness, injury, or circumstances beyond the
control of the permittee. Orders issued by the Permit Review Board are not subject to review by the
Commission but may be appealed as provided in ORS 183.480 to 183.550.

Emergency Suspension of Permits
635-06-940 In the event of a resource emergency, the Director may, after consultation with the

Board, suspend temporarily all or any permits in a developmental fishery. Such suspension shall be in
effect only until such time as the Commission considers whether to tenninate or make permanent the
suspension.
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(a) To transfer a permit, a permittee shaH first apply on a form provided by the Department and
shaH include a $25 transfer fee;

(b) No transfer shal1 be considered effective until the permittee has received approval from the
Department and an updated permit.

;~~}M%~~~,Il.!ii~~;
(a) Permits may be renewed by submission, to the Department, of the appropriate fee and a

complete application date-stamped or postmarked before January 1 of the year for which renewal is sought;
(b) An application for renewal shall be considered complete if it is legible and has all information

requested on the form and is accompanied by the required fee in full. Any application which is not
complete shall be returned, and unless it is thereafter resubmitted and deemed complete before January 1,
the individual shall not be considered to have applied for renewal in a timely manner;

(c) It is the responsibility ofthe permit holder to ensure an application is complete and is filed in a
timely manner. Fallure of the Department to return an application for incompleteness or ofan individual to
receive a returned application shall not be grounds for treating the application as having been filed in a
timely and complete manner;

(d) In addition to timely and complete filing to renew a permit, a permittee must annually Iawfully
land the required pounds and/or landings listed in OAR 635-06-850. However, ifa permittee obtained a
permit later than July I ofthe prior year, the permittee shall not be required to make the annual landing
requirement by the following January. Instead, at the next renewal thereafter, the permittee shall be
required to demonstrate the annual landing requirement was fulfilled during the first full year in which the
permit was held.

(7) Authority of Director: Consistent with OAR 635-06-810 through 635-06-950, the Director is
authorized to issue Developmental Fisheries Permits under the authority of ORS 506.460.

Review of Denials
635-06-930 (I) A Permit Review Board consisting ofmembers appointed by the Commission

shal1 be establi'shed as foHows:
(a) Three members shall be chosen to represent developing fisheries industries; and
(b) Two members shal1 be chosen to represent the public.
(2) An individual whose application for issuance, renewal or transfer ofthe permit required by

OAR 635-06-900 is denied by the Department may, within 60 days of receipt of denial, make written
request, accompanied by a $25 application fee, to the Permit Review Board for a review ofthe denial. The
request shal1 be in such form and shall contain such information as the Permit Review Board considers
appropriate.

(3) In accordance with any applicable provisions of ORS 183.310 to 183.550, the Permit Review
Board shall review the denial by the Department of an application for issuance, renewal or transfer of a
permit. The Permit Review Board may recommend waiver of landing requirements for renewal of a permit
if it finds that failure to meet those requirements was due to illness, injury, or circumstances beyond the
control ofthe permittee. Orders issued by the Permit Review Board are not subject to review by the
Commission but may be appealed as provided in ORS 183.480 to 183.550.

Emergency Suspension of Permits
635-06-940 In the event of a resource emergency, the Director may, after consultation with the

Board, suspend temporarily all or any permits in a developmental fishery. Such suspension shall be in
effect only until such time as the Commission considers whether to terminate or make permanent the
suspension.
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Reduction of Pennit Numbers
635-06-950 If habitat impacts, incidental catch and/or reduced catch-per-unit effort raise

concerns, the Commission, in consultation with the Board, may establish a system to reduce the number of
permits issued. The Commission may choose a system which includes, but is not limited to:

(1) Reduction through attrition of permits not meeting the minimum level of effort for renewal.
(2) Recall of all existing permits and reissuance through a lottery system up to the new level of

permits allowed.
(3) Revocation of permits by date-of-issue: last permit issued is first removed.
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Reduction of Permit Numbers
635-06-950 Ifhabitat impacts, incidental catch and/or reduced catch-per-unit effort raise

concerns, the Commission, in consultation with the Board, may establish a system to reduce the number of
permits issued. The Commission may choose a system which includes, but is not limited to:

(1) Reduction through attrition ofpermits not meeting the minimum level of effort for renewal.
(2) Recall of all existing permits·and reissuance through a lottery system up to the new level of

permits allowed.
(3) Revocation ofpermits by date-of-issue: last permit issued is first removed.
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Pacific Hagfish

Eptatretus stouti

Ecology
The Pacific hagfish ranges from southern

California to southeastern Alaska in depths of 10-
500 fm. They are most abundant in shallower
depths, 40-100 flit Hagfish are found mostly over
muddy bottoms, but occasionally on rock bottoms.

Life History
Reproduction

Sexes are separate, however,
hermaphroditic adults are occasionally found. The
sex of an individual fish is not easily
distinguishable under 35 cm in total length. Some
consider the juveniles to have a temporary form of
juvenile progynous hermaphroditism" and

environmental factors may have an itifluence on sex
differentiation.

No distinct spawning season has been
documented as females and males can be found in
various stages of sexual maturation year-round.
However, there is a suggestion of a spring and early
summer spawning season as more females with large
eggs can be found during that time.

There has been no documentation as to
exactly how hagfish reproduce. The average
number of eggs laid at one time is approximately 20-
30. Eggs are probably laid once a year, but possibly
at longer intervals. Mature females often contain
more than one distinct size group of eggs. The less
developed eggs do not develop further until the
largest-sized batch has completely matured and
been released. Strings of eggs have been found in 15-
25 fm depths. When eggs hatch, the young emerge
as small hagfish, not as larvae. There apparently
is a high survival rate of young hagfish.
Food and Growth

Hagfish have no known natural predators,
although egg and adult black hagfish have been
found in the stomachs of sablefish. Hagfish,
themselves, feed on dead and dying fish, burrowing
into the prey and eating the flesh and viscera,

leaving a bag of skin and bones. Males have been
known to eat haguish eggs. Hagfish rely on well
developed nasal organs to find theft food. They
probably can go for a long time without food.

The smallest free-swimming hagfish was 60
mm, while the largest embryo still in its capsule, but
ready to hatch, measured 65 mm. Adult hagfish
range in length from 12-25 inches. The largest
specimen noted was a male of 32.3 inches. In general,
females are larger than the males.
Miration

There is some indication (unconfirmed)
Pacific hagfish migrate from shallow waters in the
late summer. Seasonal migrations have been
documented for other species of hagfish.

Population
High ratios of female to male hagfish can

often be found. It is uncertain whether the
difference is real or reflects a difference in
behaviors between the sexes.

No estimates of abundance or biomass have
been made for Pacific hagfish. There has been no
documentation of separate stocks, but there are
suggestions of isolated local populations in other
species.

Aging of Pacific hagfish has not been done
due to lack of hard body parts in the fish that would
bear annual marks.

Harvest
Harvest is done with traps on longlines

baited with dead fish. 'Korean traps" are small
plastic cylinders about 5 inches in diameter by 24
inches long with and entrance funnel in one end and
small holes around the sides. Larger traps made
from plastic buckets or barrels are becoming more
popular. Most of the catch is frozen whole and
shipped to the Republic of Korea. Some harvesters
add chemicals to containers to kill the hagfish
quickly. While adding the chemicals controls biting
among the hagfish and improves the skin quality, it
renders the fish unsuitable for human consumption.

Table 1. Annual harvest of Pacific hagfish in Oregon, 1984-1993: landings (thousands of lb), effort (vessels),
and number of vessels meeting proposed minimum annual renewal requirements.

1984 1985 1986 1987 1988 1989 1993 1991 1992 1993
Landings 0 0 0 0 258 344.2 167.5 274.5 751.2 332.8 E1k7c V
Effort 0 0 0 0 2 7 12 12 16 5

No. with mm.
renewalreq. 0 0 0 0 0 2 8 8 11 4

A-I

Pacific Hagfish
Eptatretus stouti

Ecology
The Pacific hagfish ranges from southern

California to southeastern Alaska in depths of 10
500 fm. They are most abundant in shallower
depths, 40-100 frn, Hagfish are found mostly over
muddy bottoms, but occasionally on rock bottoms.

Life History
Reproduction

Sexes are separate, however,
hermaphroditic adults are occasionally found. The
sex of an individual fish is not easily
distinguishable under 35 cm in total length. Some
consider the juveniles to have a temporary form of
"juvenile progynous hermaphroditism" and
environmental factors may have an ihfluence on sex
differentiation.

No distinct spawning season has been
documented as females and males can be found in
various stages of sexual maturation year-round.
However, there is a suggestion of a spring and early
summer spawning season as more females with large
eggs can be found during that time.

There has been no documentation as to
exactly how hagfish reproduce. The average
number of eggs laid at one time is approximately 20
30. Eggs are probably laid once a year, but possibly
at longer intervals. Mature females often contain
more than one distinct size group of eggs. The less
developed eggs do not develop furtRer until the
largest-sized batch has completely matured and
been released. Strings of eggs have been found in 15
25 frn depths. When eggs hatch, the young emerge
as small hagfish, not as larvae. There apparently
is a high survival rate of young hagfish.
Food and Growth

Hagfish have no known natural predators,
although egg and adult black hagfish have been
found in the stomachs of sablefish. Hagfish,
themselves, feed on dead and dying fish, burrowing
into the prey and eating the flesh and viscera,

leaving a bag of skin and bones. Males have been
known to eat hagfish eggs. Hagfish rely on well
developed nasal organs to find their food. They
probably can go for a long time without food.

The smallest free-swimming hagfish was 60
mm, while the largest embryo still in its capsule, but
ready to hatch, measured 65 mm. Adult hagfish
range in length from 12-25 inches. The largest
specimen noted was a male of 32.3 inches. In general,
females are larger than the males.
Migration

There is some indication (unconfirmed)
Pacific hagfish migrate from shallow waters in the
late summer. Seasonal migrations have been
documented for other species of hagfish.

Population
High ratios of female to male hagfish can

often be found. It is uncertain whether the
difference is real or reflects a difference in
behaviors between the sexes.

No estimates of abundance or biomass have
been made for Pacific hagfish. There has been no
documentation of separate stocks, but there are
suggestions of isolated local populations in other
species.

Aging of Pacific hagfish has not been done
due to lack of hard body parts in the fish that would
bear annual marks.

Harvest
Harvest is done with traps on longlines

baited with dead fish. "Korean traps" are small
plastic cylinders about 5 inches in diameter by 24
inches long with and entrance funnel in one end and
small holes around the sides. Larger traps made
from plastic buckets or barrels are becoming more
popular. Most of the catch is frozen whole and
shipped to the Republic of Korea. Some harvesters
add chemicals to containers to kill the hagfish
quickly. While adding the chemicals controls biting
among the hagfish and improves the skin quality, it
renders the fish unsuitable for human consumption.

Table 1. Annual harvest of Pacific hagfish in Oregon, 1984-1993: landings (thousands of lb), effort (vessels),
and number of vessels meeting proposed minimum annual renewal requirements.

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 /5/7)-9'
Landings 0 0 0 0 25.8 344.2 167.5 274.5 751.2 332.8 ~~f/.-' ~ ,;,,"? ,- ,

Effort 0 0 0 0 2 7 12 12 16 5
No. with min.
renewal req. 0 0 0 0 0 2 8 8 11 4
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Gear studies in California concluded larger
fish can be selected for with larger escapement holes
(0.48 inches) and longer soak times (12 hours). The
most efficient trap design had more than one
entrance funnel, escapement holes only in the area
around the funnel, and shorter funnels made of solid
material.

The Oregon fishery began in 1988 and
peaked in 1992 with 15 vessels landing over 750,000
lb (Table 1). Catch-per-unit-effort (CPUE) for
Oregon vessels using small 'Korean traps" ranged
from 0.8 - 1.4 kg per trap. In Canada, patterns of
CPUE suggest there may be biological factors such as
seasonal movements or spawning periods that affect
catch rates.

The major market for the west coast fishery
is as "eel-skins' in the Republic of Korea. Unstable
demand from the Republic of Korea, problems with
skin quality (holes in the skin), and overproduction
lead to a drop in prices and a boom-bust pattern for
the west coast fishery. Another barrier to the west
coast fishery is a ban on the use of imported hagfish
meat for human consumption into the Republic of
Korea.

Management
Present Reeulations

In Oregon, hagfish may be harvested using
traps that include a biodegradable escape panel.
No incidental catch is allowed. Before the traps
were approved for the hagfish fishery,
experimental gear permits were issued for their use.
By fall 1990, 52 permits had been issued.

In Canada, the fishery is classified as
experimental. There is a limit on the number of
permits issued, the number of traps per vessel, and
monthly samples must be taken.

California requires a biodegradable escape
feature to prevent lost traps from ghost-fishing.
Suzestions For Future Management

A minimum size limit would insure a portion
of the population has a chance to spawn before being
harvested.

Gear restrictions and improved designs could
help improve fish quality, reduce sorting at-sea,
reduce conflicts with other fisheries, and promote
conservation.

Effects Evaluation
Information is sufficient to meet statewide

planning Goal 19. Additional information is not
needed to determine short-term and long-term
effects of harvesting Pacific hagfish on resources
and uses of other marine resources, the continental

shelf, the Oregon nearshore ocean, and onshore
areas. Pacific hagfish should be managed under the
developing fisheries program with liberal numbers
of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Abundance data are limited but
indications show a relative good
abundance.

b. Fecundity of hagfish is low.
c. Over harvest in Other areas indicates the

species is susceptible to over fishing.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Pot gear would have minimal effect on
habitat.

b. The effect of large-scale removal of a
single species on the ecosystem is
unknown.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. Access to the resource by the general
public limited.

b. There is no recreational fishery for
hagfish.

c. There are possible conflicts with pot gear
and other fisheries.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Information on distribution, abundance,
stock delineation, migration and
reproductive pattern, and aging
techniques need to be developed.

b. Extensive at-sea research would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels.

a. Information not sufficient to determine
optimum effort levels.

b. Gear development for size-selective
techniques and examining the effects of
ghost fishing would prove useful.

Gear studies in California concluded larger
fish can be selected for with larger escapement holes
(0.48 inches) and longer soak times (12 hours). The
most efficient trap design had more than one
entrance funnel, escapement holes only in the area
around the funnel, and shorter funnels made of solid
material.

The Oregon fishery began in 1988 and
peaked in 1992 with 15 vessels landing over 750,000
lb (Table 1). Catch-per-unit-effort (CPUE) for
Oregon vessels using small "Korean traps" ranged
from 0.8 - 1.4 kg per trap. In Canada, patterns of
CPUE suggest there may be biological factors such as
seasonal movements or spawning periods that affect
catch rates.

The major market for the west coast fishery
is as "eel_skins" in the Republic of Korea. Unstable
demand from the Republic of Korea, problems with
skin quality (holes in the skin), and overproduction
lead to a drop in prices and a boom-bust pattern for
the west coast fishery. Another barrier to the west
coast fishery is a ban on the use of imported hagfish
meat for human consumption into the Republic of
Korea.

Management
Present Regulations

In Oregon, hagfish may be harvested using
traps that include a biodegradable escape panel.
No incidental catch is allowed. Before the traps
were approved for the hagfish fishery,
experimental gear permits were issued for their use.
By fall 1990, 52 permits had been issued.

In Canada, the fishery is classified as
experimental. There is a limit on the number of
permits issued, the number of traps per vessel, and
monthly samples must be taken.

California requires a biodegradable escape
feature to prevent lost traps from ghost-fishing.
Suggestions For Future Management

A minimum size limit would insure a portion
of the population has a chance to spawn before being
harvested.

Gear restrictions and improved designs could
help improve fish quality, reduce sorting at-sea,
reduce conflicts with other fisheries, and promote
conservation.

Effects Evaluation
Information is sufficient to meet statewide

planning Goal 19. Additional information is not
needed to determine short-term and long-term
effects of harvesting Pacific hagfish on resources
and uses of other marine resources, the continental
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shelf, the Oregon nearshore ocean, and onshore
areas. Pacific hagfish should be managed under the
developing fisheries program with liberal numbers
of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Abundance data are limited but
indications show a relative good
abundance.

b. Fecundity of hagfish is low.
c. Over harvest in other areas indicates the

species is susceptible to over fishing.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Pot gear would have minimal effect on
habitat.

b. The effect of large-scale removal of a
single species on the ecosystem is
unknown.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non
consumptive uses, public access, etc;

a. Access to the resource by the general
public limited.

b. There is no recreational fishery for
hagfish.

c. There are possible conflicts with pot gear
and other fisheries.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Information on distribution, abundance,
stock delineation, migration and
reproductive pattern, and aging
techniques need to be developed.

b. Extensive at-sea research would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels.

a. Information not sufficient to determine
optimum effort levels.

b. Gear development for size-selective
techniques and examining the effects of
ghost fishing would prove useful.



Program Objectives
1) Determine stock parameters required to optimize
biological and economic yield of the species;

(2) Determine gear types and configuration required
to optimize biological and economic yield of the
species while protecting sufficient reproductive
stock to ensure surplus production and recruitment;

(3) Analyze fishery practices, interactions of
social, economic, and biological factors to determine
optimum levels of effort for the species;

(4) Evaluate and refine gear types necessary to
minimize or eliminate catch of prohibited or
unwanted incidentally caught species;

(5) Develop long term management plan

Management Options
Staff and Board recommendations

a. Permits - 25
b. Gear restrictions - no trawl permits
c. Renewal requirement 5 landings

Other options
a. Status quo species not on developmental

fisheries list
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Blue Shark

Prionace glauca

Ecology
Blue sharks inhabit all the temperate and

subtropical seas of the world They are abundant in
both near shore and open-ocean waters and may be
the most common of all the pelagic sharks. In the
eastern Pacific they are found from the Gulf of
Alaska to Chile. The sharks occur from the surface
to at least 152 m depth. Although mostly an
offshore species, they may venture inshore
especially at night and in areas with a narrow
continental shelf. In the northern part of their
range, blue sharks are found nearer the surface and
in the southern part, at greater depths, preferring
temperatures between 45° and 65° F.

Life History
Repro duction

Blue sharks are viviparous, with the
embryos having a well-developed yolk sac placenta
attached to the uterine wall of the mother and
giving birth to fully developed young. Brood size
can vary from 4 to 135 young depending on the
females size and condition, with 20-40 young being
typical. The release of young and their early
development apparently occur in oceanic areas.
Little is known of this period of their life history.
Males mature at about 4 -5 years of age. Females
have an adolescent stage at about 4 5 years and are
adults from 5 - 6 years of age. Females become
sexually active at 5 years and will mate, but will
store the sperm and fertilize their eggs a year later.
Gestation is 9-12 months. Young are born in spring to
early summer when the female is 7 years old.
Maximum age of blue sharks is unknown, but may be
20 years.
Food and Growth

Blue sharks are opportunistic feeders on
small pelagic fish and squid, though bottom fishes
and invertebrates, small sharks, mammalian
carrion, and sea birds are occasionally taken.
Feeding is probably done throughout the day, but
increased feeding activity at night has been
reported.

Blue sharks reach a maximum size of 380-
390 cm, but are rarely of 260 cm in the NE Pacific.
Males mature between 180-280 cm. Females become
gravid between 170-220 cm. Size at birth is
approximately 35-45 cm. Average growth rate for
blue sharks between 80 and 200cm is about 21 cm/yr
(off California). Growth rates of blue sharks off

Program Objectives
1) Determine stock parameters required to optimize
biological and economic yield of the species;

(2) Determine gear types and configuration required
to optimize biological and economic yield of the
species while protecting sufficient reproductive
stock to ensure surplus production and recruitment;

(3) Analyze fishery practices, interactions of
social, economic, and biological factors to determine
optimum levels of effort for the species;

(4) Evaluate and refine gear types necessary to
minimize or eliminate catch of prohibited or
unwanted incidentally caught species;

(5) Develop long term management plan

Management Options
Staff and Board recommendations

a. Permits - 25
b. Gear restrictions - nO trawl permits
c. Renewal requirement - 5 landings

Other options
a. Status quo - species not on developmental

fisheries list
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Blue Shark
Prionace glauca

Ecology
Blue sharks inhabit all the temperate and

subtropical seas of the world They are abundant in
both near shore and open-{)Cean waters and may be
the most common of all the pelagic sharks. In the
eastern Pacific they are found from the Gulf of
Alaska to Chile. The sharks occur from the surface
to at least 152 m depth. Although mostly an
offshore species, they may venture inshore
especially at night and in areas with a narrow
continental shelf. In the northern part of their
range, blue sharks are found nearer the surface and
in the southern part, at greater depths, prefernng
temperatures between 450 and 650 F.

Life History
Reproduction

Blue sharks are viviparous, with the
embryos having a well-developed yolk sac placenta
attached to the uterine wall of the mother and
giving birth to fully developed young. Brood size
can vary from 4 to 135 young depending on the
females size and condition, with 20 - 40 young being
typical. The release of young and their early
development apparently occur in oceanic areas.
Little is known of this period of their life history.
Males mature at about 4 - 5 years of age. Females
have an adolescent stage at about 4 - 5 years and are
adults from 5 - 6 years of age. Females become
sexually active at 5 years and will mate, but will
store the sperm and fertilize their eggs a year later.
Gestation is 9 - 12 months. Young are born in spring to
early summer when the female is 7 years old.
Maximum age of blue sharks is unknown, but may be
20 years.
Food and Growth

Blue sharks are opportunistic feeders on
small pelagic fish and squid, though bottom fishes
and invertebrates, small sharks, mammalian
carrion, and sea birds are occasionally taken.
Feeding is probably done throughout the day, but
increased feeding activity at night has been
reported.

Blue sharks reach a maximum size of 380
390 em, but are rarely of 260 em in the NE Pacific.
Males mature between 18D-280 em. Females become
gravid between 170-220 em. Size at birth is
approximately 35-45 em. Average growth rate for
blue sharks between 80 and 200 em is about 21 em/yr
(off California). Growth rates of blue sharks off



California may be less than those found in the
eastern North Atlantic and mean size appears to
decrease to the north of their range. The largest
blue shark ever taken weighed about 181 kg.
Length/weight equations have been developed.
Migration

Tagging studies in the Atlantic show blue
sharks to be highly migratory. In the north Pacific
seasonal migrations occur between 200 and 50° N
latitude. As waters warm in the summer months, a
northward migration extends into the Gulf of
Alaska, reversing southward during winter. The
migrations may be reproductive in nature and follow
the advance and retreat of a transition zone between
major ocean currents. In Monterey Bay, CA, blue
sharks become more common as sea surface
temperatures increase during late summer and early
fall, correlated with sea surface temperatures
between 57° and 63° F.

Population
At birth, the sex ratio is basically 1:1. As

blue sharks mature, there is considerable sexual
segregation in populations, with females more
abundant at higher latitudes than males. Unisexual
schools form in the summer and autumn, and
assembly of mixed schools takes place in the winter.
Most blue sharks that migrate to Monterey Bay, CA
during the late summer and early fall are immature
females. Mature adults are uncommon in coastal
waters.

There are no local or Pad fic-wide estimates
of stocks or abundance. Sharks tagged off California
and recovered near Midway Island (central Pacific)
suggesting the local stock is not a closed population.

Harvest
A small amount of blue shark has been

landed (50-350 lb) in Oregon in the last few years as
by-catch from trawl, longline, and troll gear (Table
2.). In California, blue sharks were captured during
the development of the drift gill net fishery for
swordfish and thresher shark. However, blue shark
must be bled, dressed, and cooled down quickly,

otherwise the urea within the tissue begins to
change to ammonia rendering the meat unpalatable.
Therefore, the meat quality of blue shark harvested
by gill nets was poor. Changes in season length,
fleet size, time-area closures, and the use of large
mesh nets substantially reduced by-catch of blue
shark in California. Meat quality of catches by
longline gear has been high enough where some
markets have been developed. The recreational
catch of blue shark has grown considerably in recent
years in California.

Management
Present Reulations

Oregon has no regulations regarding blue
shark specifically. It is illegal to use gill nets in
state waters without an experimental gear permit.
In the past, the PFMC has issued experimental
permits to use.gill nets in other fisheries when it
was demonstrated the incidental catch of other
groundfish would be minimal. Incidental catches of
other animals (mammals, turtles) is still a concern.
It is legal to harvest blue shark in Oregon with
longline gear.
Suggestions For Future Manaaement

Blue sharks attain large sizes, have gradual
growth rates, long life spans, and relative low
fecundities. It is quite possible this combination of
life-history traits could make this species
susceptible to overfishing.

Since blue sharks are found world wide, a
fishery off Oregon area will probably not have a big
impact on the total stock, however, depletion of
local stocks may have effects on other resources.
There is essentially no information, biological or
stock, concerning blue sharks off Oregon. It is
possible, a large part of the population off Oregon is
immature females.

Gill nets may not be suitable gear for
harvesting blue sharks. However, if used,
incidental catches of other animals will need to be
monitored. During the thresher shark gill net
fishery off Oregon in 1986-88, few salmon or birds
were caught as incidental catch. However, some

Table 2. Harvest of blue shark in Oregon (excluding trawl by-catch), 1984-1993: landings (Ib), effort (vessels),
and number of vessels meeting proposed minimum annual renewal requirements.

1984 1985 1986 1987 1988 1989 199) 1991 1992 1993 flii

Landings 0 .0 0 0 0 0 56 97 125 356
Effort 0 0 0 0 0 0 1 3 3 8

No. with mm.
renewalreq. 0 0 0 0 0 0 0 0 0 0

'it'

California may be less than those found in the
eastern North Atlantic and mean size appears to
decrease to the north of their range. The largest
blue shark ever taken weighed about 181 kg.
Length/weight equations have been developed.
Migration

Tagging studies in the Atlantic show blue
sharks to be highly migratory. In the north Pacific
seasonal migrations occur between 20° and 50° N
latitude. As waters warm in the sumrner months, a
northward migration extends into the Gulf of
Alaska, reversing southward during winter. The
migrations may be reproductive in nature and follow
the advance and retreat of a transition zone between
major ocean currents. In Monterey Bay, CA, blue
sharks become more common as sea surface
temperatures increase during late summer and early
fall, correlated with sea surface temperatures
between 57° and 630 F.

Population
At birth, the sex ratio is basically 1:1. As

blue sharks mature, there is considerable sexual
segregation in populations, with females more
abundant at higher latitudes than males. Unisexual
schools form in the summer and autumn, and
assembly of mixed schools takes place in the winter.
Most blue sharks that migrate to Monterey Bay, CA
during the late summer and early fall are immature
females. Mature adults are uncommon in coastal
waters.

There are no local or Pacific-wide estimates
of stocks or abundance. Sharks tagged off California
and recovered near Midway Island (central Pacific)
suggesting the local stock is not a closed population.

Harvest
A small amount of blue shark has been

landed (50-350 Ib) in Oregon in the last few years as
by-catch from trawl, longline, and troll gear (Table
2.). In California, blue sharks were captured dUring
the development of the drift gill net fishery for
swordfish and thresher shark. However, blue shark
must be bled, dressed, and cooled down quickly,

otherwise the urea within the tissue begins to
change to ammonia rendering the meat unpalatable.
Therefore, the meat quality of blue shark harvested
by gill nets was poor. Changes in season length,
fleet size, time-area closures, and the use of large
mesh nets substantially reduced by-catch of blue
shark in California. Meat quality of catches by
longline gear has been high enough where some
markets have been developed. The recreational
catch of blue shark has grown considerably in recent
years in California.

Management
Present Rel;ulations

Oregon has no regulations regarding blue
shark specifically. It is illegal to use gill nets in
state waters without an experimental gear permit.
In the past, the PFMC has issued experimental
permits to use gill nets in other fisheries when it
was demonstrated the incidental catch of other
groundfish would be minimal. Incidental catches of
other animals (mammals, turtles) is still a concern.
It is legal to harvest blue shark in Oregon with
longline gear.
SUl;l;estions For Future Mana!:"ment

Blue sharks attain large sizes, have gradual
growth rates, long life spans, and relative low
fecundities. It is quite possible this combination of
life-history traits could make this species
susceptible to overfishing.

Since blue sharks are found world wide, a
fishery off Oregon area will probably not have a big
impact on the total stock, however, depletion of
local stocks may have effects on other resources.
There is essentially no information, biological or
stock, concerning blue sharks off Oregon. It is
possible, a large part of the population off Oregon is
immature females.

Gill nets may not be suitable gear for
harvesting blue sharks. However, if used,
incidental catches of other animals will need to be
monitored. During the thresher shark gill net
fishery off Oregon in 1986-88, few salmon or birds
were caught as incidental catch. However, some

Table 2. Harvest of blue shark in Oregon (excluding trawl by-catch), 1984-1993: landings (lb), effort (vessels),
and number of vessels meeting proposed minimum annual renewal requirements.

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 .,,~Lt£?
Landings 0 0 0 a a 0 56 97 125 356 ' ~) 7

Effort 0 0 a a 0 a 1 3 3 8
No. with min.
renewal req. a a a a a a a a a a
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marine mammals were caught and the incidental
catch of turtles was larger than expected.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting blue sharks on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Blue sharks should be managed under
the developing fisheries program with conservative
numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Blue sharks are found world wide, a
fishery off Oregon area will probably not
have a big impact on the total stock.
However, there is essentially no
information, biological or stock,
concerning blue sharks off Oregon.

b. Blue shark are moderately long-lived,
slow growing, and have relatively low
fecundity.

c. It is possible, a large part of the
population off Oregon is immature
females.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Longline or gill net gear would have
Jittle impact on habitat.

b. Incidental catches in gill nets need to be
determined.

c. The effect on the ecosystem of a large-
scale removal of a single species isunt

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. Access to the resource by the general
public limited.

b. There is no recreational fishery for blue
shark.

c. There are possible conflicts with pot gear
and other fisheries

d. Presently, gill nets are illegal gear in
Oregon.
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(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Monitoring of incidental catches from gill
net gear would be labor intensive and
would require additional staff resources.

b. Analysis of existing data, sampling and
monitoring a new fishery would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels;

a. Information not sufficient to determine
optimum effort levels.

b. Longline gear may be the most suitable for
harvesting blue shark.

Program objectives
(1) Develop scientific information on the stocks and
life history of blue shark.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey

and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for blue shark.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

marine mammals were caught and the incidental
catch of turtles was larger than expected.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting blue sharks on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Blue sharks should be managed under
the developing fisheries program with conservative
numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Blue sharks are found world wide, a
fishery off Oregon area will probably not
have a big impact on the total stock.
However, there is essentially no
information, biological or stock,
concerning blue sharks off Oregon.

b. Blue shark are moderately long-lived,
slow growing, and have relatively low
fecundity.

c. It is possible, a large part of the
population off Oregon is immature
females.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Longline or gill net gear would have
.little impact on habitat.

b. Incidental catches in gill nets need to be
determined.

c. The effect on the ecosystem of a large
scale removal of a single species is
unknown.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non
consumptive uses, public access, etc;

a. Access to the resource by the general
public limited.

b. There is no recreational fishery for blue
shark.

c. There are possible conflicts with pot gear
and other fisheries

d. Presently, gill nets are illegal gear in
Oregon.
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(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Monitoring of incidental catches from gill
net gear would be labor intensive and
would require additional staff resources.

b. Analysis of existing data, sampling and
monitoring a new fishery would reqUire
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels;

a. Information not sufficient to determine
optimum effort levels.

b. Longline gear may be the most suitable for
harvesting blue shark.

Program Objectives
(1) Develop scientific information on the stocks and
life history of blue shark.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and lor research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey

and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for blue shark.

a. Need research sampling to identify
juvenile. spawning, and rearing areas.

(5) Report findings and research data during annual
review.



Management Options
Staff and Board recommendations

a. Permits -10
b. Gear restrictions - no high seas drift or

large mesh gill nets.
no permit needed for hand lines or hand
harvest.

- may need experimental gear permit.
c. Renewal requirement 5 landings of 500 lb

or I landing of 5000 lb
Other options

a. Status quo - species not on developmental
fisheries list
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Swordfish
Xiphias gladius

Ecology
Swordfish occur worldwide in all tropical,

subtropical, and temperate seas from about lat. 45°N
to 45°S. In the eastern Pacific, they range from
Oregon to Chile. They are pelagic fishes found in
waters from shallow to moderately deep, and are
wide ranging within the water column (surface to
650 m). The distribution of swordfish in the western
Pacific indicates the adults prefer cooler waters
than other billfishes. They tend to concentrate
along food-rich temperature fronts between cold
upwelled waters and warmer oceanic water masses.
The distribution of swordfish larvae is closely
associated with surface temperatures between 75°
and 84°F. In the Pacific, swordfish larvae and
juveniles are restricted to areas of upwelling where
high productivity provides favorable conditions.

Life History
Reproduction

Swordfish are heterosexual. There is no
external difference between males and females,
except large swordfish are usually female. They are
apparently solitary and rarely gather in schools. In
the north Pacific, spawning takes place in 68° to
75°F waters, primarily from March through July. A
mature female produces tens of millions of eggs and
fertilization is external.

Information concerning size and age of
maturity is minimal and some is contradictory. Age
at first maturity is about 5-6 years. Size at first
maturity is reported between 70 cm for females and
100 cm for males to 130 cm (eye-fork length) or 150-
170 cm for both sexes. Other studies report males
mature at smaller sizes (21 kg) than females (74 kg).
Food and Growth

Adult swordfish are opportunistic feeders on
squid, pelagic and demersal fishes, and crustaceans.
They may utilize their bill to kill their prey - rising
from beneath a school of fish, swinging the sword
from side to side, then consuming the fish that were
killed. Larvae swordfish feed primarily on fish
larvae and zooplankton. Juveniles feed on squid and
small fishes. Swordfish larvae, and presumably
juveniles, are a common food of other fishes,
including larger swordfish. Adult swordfish have
few natural enemies. Known predators include
sperm and killer whales and large sharks.

The maximum size of swordfish is 445 cm,
total length, and 540 kg (1190 lb) in weight. One

Management Options
Staff and Board recommendations

a. Pennits - 10
b. Gear restrictions - no high seas drift or

large mesh gill nets.
- no permit needed for hand lines or hand
harvest.

- may need experimental gear permit.
c. Renewal requirement - 5 landings of 500 lb

or 1 landing of 5000 lb
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a. Status quo - species not on developmental
fisheries list
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from beneath a school of fish, swinging the sword
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year old swordfish are about 51-61 cm long (20-24
in). Fish caught on the commercial fisheries are
predominately 4-5 years old. Maximum age is
thought to be 9 years. there is some evidence
swordfish in the Pacific may have a slower growth
rate and smaller maximum size than fish in the
Atlantic. Females apparently grow to larger sizes
than males. They also seem to grow faster and are
proportionally heavier at the same length. Most
swordfish over 140 kg (308 Ib) are females.

Migration
Tag return data indicate swordfish either

make limited local movements during the year or
return each year to the same feeding grounds.
However, tagging studies have shown a few
swordfish make substantial seasonal migration. In
studies in the Pacific, swordfish appear to move
northward from Baja California in the spring to
California in the summer and fall, then move off-
shore to spawn. Tagging studies also show some
daily migration patterns. Swordfish in the eastern
Pacific generally stay inshore near the bottom
during the day. At dusk, they head seaward. After
sunset, they feed near the surface and return to
inshore areas at sunrise.

Population
Sex ratio may differ with temperature - few

males are found in the cooler waters. In the eastern
Pacific, the sex ratio is equal for fish under 170 cm,
but higher to females in larger fish.

The predominant age groups taken in the
commercial fishery in the north Pacific are the 4-5
year olds. Some as young as one year are taken.

The natural mortality of swordfish may be
relative low compared to other billfishes because of
their longevity.

It is believed, there is either one single
Pacific-wide stock or possibly three separate stocks
(northwest, south, and eastern).

Harvest
Swordfish provide a valuable fishery

worldwide, with about 55,000 tons landed annually.
The Pacific fishery lands about 40% of the world
catch. About 10% of the Pacific fishery comes from
California. The main fishing areas coincide with
fronts where major currents meet. In California,
swordfish are harvested with large-meshed (8-20
in) drift gill nets, fished at night in surface waters.
In other parts of the world they are harvested with
harpoons and longlines.
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There has been no recorded landing of
swordfish in Oregon largely because it is not legal to
use gill nets in state waters. However, an estimated
300-600,000 lb are harvested annually off Oregon
outside of state waters and landed into California
where the gear is legal.

As of 1985, the Western Pacific Regional
Fishery Management Council's Pacific-wide
estimate of MSY for swordfish was 20,000 MT and
the probable stock condition was good.

Management
Present Reeulations

Oregon has no regulations regarding
swordfish specifically. It is illegal to use gillnets in
state waters without an experimental gear permit.
Outside Oregon waters, a gill net is illegal for
"groundfish". In the past, the PFMC has issued
experimental permits to use gill nets in other
fisheries when it was demonstrated the incidental
catch of other groundfish would be minimal.
Incidental catches of other animals (mammals,
turtles) is still a concern. It is legal to harvest
swordfish in Oregon with longline gear.
Suestions For Future Management

Since Oregon is on the northern edge of the
range for swordfish, a fishery in this area will
probably not have a big impact on the total stock,
however, local depletion may have effects on other
resources. There is essentially no biological or stock
information concerning swordfish off Oregon, so
effects of harvest are unknown.

An estimated 300-600,000 lb are presently
being harvested annually outside Oregon state
waters and landed into California, where the gear
is legal. Some people feel Oregon is missing out of
not only income from this fishery but also
information by not allowing these landings into the
state.

If a limited entry system is established in
Oregon, it would be possible for vessels without a
permit to harvest off Oregon and land in another
state. Reciprocal landing laws in other states may
be needed. If gill nets are legalized, optimum gear
specifications need to be developed.

Incidental catches of other animals will
need to be determined. During the thresher shark
gill net fishery off Oregon in 1986-88, few salmon or
birds were caught as incidental catch. However,
there some marine mammals were caught and the
incidental catch of turtles was larger than expected.

Increasing catches in Hawaii in recent years
raises concerns over the status of swordfish in the
central Pacific. If there is one Pacific-wide stock,
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fisheries in the central Pacific could have an effect
on eastern Pacific fisheries.

If there is one Pacific-wide stock of
swordfish, the Western Pacific Fishery
Management Council may have an interest in
managing eastern Pacific fisheries.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting sword fish on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Swordfish should be managed under
the developing fisheries program with conservative
numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Swordfish are found world wide, a
fishery off Oregon area will probably not
have a big impact on the total stock,
however, local depletion may have
effects on other resources. There is
essentially no information, biological or
stock, concerning swordfish off Oregon.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Longline or gill net gear would have
little impact on habitat.

b. Incidental catches in gill nets would need
to be determined.

c. The effect on the ecosystem of a large-
scale removal of a single species is
unknown

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. Access to the resource by the general
public limited.

b. There is a recreational fishery for
swordfish in California. There is no
recreational harvest in Oregon.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Presently, gill nets are illegal gear in
Oregon. Swordfish can be harvested
with longline gear.

b. Determining incidental catches from gill
net gear would be labor intensive and
would require additional staff resources.

c. Analysis of existing data, sampling and
monitoring a new fishery would require
additional staff resources.

d. If there is one Pacific-wide stock of
swordfish, the Western Pacific Fishery
Management Council may have an
interest in managing eastern Pacific
fisheries.

e. Reciprocal landing laws in other states
may be needed.

f. Optimum gear specifications need to be
developed.

(5) Recommendations for future fishery
development including gear types and effort levels.

a. Information not sufficient to determine
optimum effort levels.

Program Objectives
(I) Develop scientific information on the stocks and
life history of swordfish.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey

and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources

a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for swordfish.
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food habita t studies.
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a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 20 for longline gear and 10 for
other gear

b. Gear restrictions - other gears may
include specially adapted small mesh
drift/gill net (large mesh with heavy
twine)
- five single-delivery permits will be

issued to those who applied by annual
filing date, but did not recieve a
Developmental Fishery Permit.
- gill net gear must conform to California
gear restrictions.
- experimental gear permit may be

required
c. Renewal requirement - 5 landings of 500 lb

or I landing of 5000 lb
Other options

a. Status quo - species not on developmental
fisheries list
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Northern anchovy
Engraulis mordax

Ecology
The northern anchovy is distributed from

Queen Charlotte Islands, Canada, to the gulf of
Mexico. Adults are pelagic and are found in
estuaries, near-shore areas, and out to 98 miles
offshore, from the surface to 164 fm deep. Juveniles
are also pelagic and abundant in shallow near-shore
areas and estuaries. Adults and juveniles form
tightly packed schools. Most spawning takes place
within 60 miles of the coast in the upper mixed
layers at night, in water temperatures of 540590 F.
In the northern subpopulation, spawning appears to
be associated with the Columbia River plume,
which may provide a stable and productive
environment for egg and larval survival.

Life History
Reproduction

The northern anchovy is a broadcast
spawner and spawns in batches each year.
Spawning can occur throughout the year and the
timing varies with areas. Off Oregon, spawning
occurs from June to August. Females in the northern
subpopulation have a lower fecundity than other
stocks - laying up to 35,000 eggs a year per female in
a few spawning batches versus up to 130,000 eggs a
year in up to 20 spawnings in other areas. Eggs and
larvae are planktonic. The eggs hatch in 24 days.
Larvae transform into juveniles in approximately 70
days. Egg and larval survival probably determines
subsequent year-class strength.
Food and Growth

Northern anchovies eat plankton either by
filter feeding or biting, depending of size of the food,
feeding primarily during the day. Females need to
eat approximately 4-5% of their wet weight per
day for growth and reproduction.

Essentially every predatory fish, bird, and
mammal in the California current eats anchovies.
Production of California brown pelican and elegant
tern is strongly correlated with anchovy abundance.

Larvae range in size from 2.5 - 25 mm in
length and begin schooling at 11-12 mm length.
Juveniles range in size from 25-140 mm in length.

Some fish mature at less than one year of
age (71-100 mm) and all are mature at two-three
years. Maximum age is seven years, but most live for
four years. Maximum size is about 230 mm, although
most are not over 158 mm in length. Age and growth

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 20 for longline gear and 10 for
other gear

b. Gear restrictions - other gears may
include specially adapted small mesh
drift/gill net (large mesh with heavy
twine)
- five single-delivery permits will be

issued to those who applied by annual
filing date, but did not recieve a
Developmental Fishery Permit.
- gill net gear must conform to California
gear restrictions.

- experimental gear permit may be
required

c. Renewal requirement - 5 landings of 500 lb
or 1 landing of 5000 Ib

Other options
a. Status quo - species not on developmental

fisheries list

References
. Dewees, C. M. 1992. Swordfish. pp. 148"150

in W. S. Leet, C. M. Dewees, and C. W. Haugen
(eds). California's living marine resources and their
utilization. Sea Grant Extension Publication,
UCSGEP-92-12.

Nakamura, I. 1985. FAO species catalogue.
Vol. 5. Billfishes of the world. FAO Fisheries
Synopsis. No. 125(5). 58 pp.

Palko, B. J., G. L. Beardsley and W. J.
Richards. 1981. Synopsis of the biology of the
swordfish, Xiphias gladius Linnaeus. NOAA
Technical Report NMFS Circular 441.

A-9

Northern anchovy
Engraulis mordax

Ecology
The northern anchovy is distributed from

Queen Charlotte Islands, Canada, to the gulf of
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Northern anchovies eat plankton either by
filter feeding or biting, depending of size of the food,
feeding primarily during the day. Females need to
eat approximately 4-5% of their wet weight per
day for growth and reproduction.

Essentially every predatory fish, bird, and
mammal in the California current eats anchovies.
Production of California brown pelican and elegant
tern is strongly correlated with anchovy abundance.

Larvae range in size from 2.5 - 25 mm in
length and begin schooling at 11-12 mm length.
Juveniles range in size from 25-140 mm in length.

Some fish mature at less than one year of
age (71-100 mm) and all are mature at two-three
years. Maximum age is seven years, but most hve for
four years. Maximum size is about 230 mm, although
most are not over 158 mm in length. Age and growth



rates have been calculated for anchovies in
California.
Migration

The northern anchovy does not make
extensive migrations but does have inshore-offshore
movements as well as along shore. In the Pacific
northwest, juveniles and adults move into estuaries
during spring and summer and then out during fall.
Adults and juveniles also show some diel movements
during the summer, staying at depths of 60-100 fm
during the day and coming to the surface at night.

Population
Although the ranges somewhat overlap,

three genetically distinct subpopulations are
recognized. The northern subpopulation ranges from
northern California to British Columbia. The other
two supopulations are off southern and Baja
California.

There is a great deal of regional variation in
age composition and size at age with older fish and
larger fish found at relatively offshore and
northerly locations.

Northern anchovy populations increased
dramatically during the collapse of the Pacific
sardine populations suggesting a similar ecological
niche and may be inhibiting its comeback. Biomass
levels in the central subpopulation increased
rapidly in the mid 1960ts to the mid 19705. Since
1978, biomass levels have tended to decline slowly.
The size of anchovy resource is now being determined
mostly by natural influences.

Harvest
The northern anchovy is commercially

fished from British Columbia to Mexico, primarily
from San Francisco, south. It was not commercially
important until after the collapse of the Pacific
sardine. Most anchovies harvested are used for
reduction as meal, oil, or soluble protein products, or
used as live bait. Fisheries have been limited more
by prices and markets than by biological constraints.
There has been little harvest of anchovies in Oregon
in the last 20 years (Table 3).

Management
Present Reeulations

In the ocean, Oregon has no regulations
specifically for anchovy. They are regulated as an
ocean food fish. In the Columbia River, anchovies
may be taken for commercial purposes at any time
seaward of the Astoria Bridge with purse, lampara,
and round haul seines with minimum mesh
restrictions.

The central subpopulation of northern
anchovy is managed by the Pacific fishery
Management Council (PFMC). Current regulations
have no limit on live bait catch and a quota for
other non-reduction uses. The regulations also
specify an OY for the reduction fishery ranging from
zero to 220,000 tons depending on the size of the
spawning population. Anchovies are also included
in the draft of the PFMC's management plan for
pelagic species. The plan is presently not in effect,
but as of their August 1994 meeting, the Council is
considering completing the draft plan in the near
future.
Suggestions For Future Manaeement

Recommended options in PFMC management
plans use relative high cutoff levels to maintain
high anchovy biomass levels for use a forage.

The effect on the marine ecosystem of
harvesting large amounts of an important food item
for so many species is unknown.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting northern anchovy on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Northern anchovies should be
managed under the developing fisheries program
with conservative numbers of permits and
restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

Table 3. Annual harvest of northern anchovy in Oregon, 1984-1993: landings (Ib), effort (vessels), and number of
vessels meeting proposed minimum annual renewal requirements.

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 /±
Landings 0 31 0 0 26 30 0 0 0 2

Effort 0 2 0 0 1 1 0 0 0 1

No. with mm.
renewalreq. 0 0 0 0 0 0 0 0 0
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rates have been calculated for anchovies in
California.
Migration

The northern anchovy does not make
extensive migrations but does have inshore-offshore
movements as well as along shore. In the Pacific
northwest, juveniles and adults move into estuaries
during spring and summer and then out during fall.
Adults and juveniles also show some diel movements
during the summer, staying at depths of 60-100 1m
dUring the day and coming to the surface at night.

Population
Although the ranges somewhat overlap,

three genetically distinct subpopulations are
recognized. The northern subpopulation ranges from
northern California to British Columbia. The other
two supopulations are off southern and Baja
California.

There is a great deal of regional variation in
age composition and size at age with older fish and
larger fish found at relatively offshore and
northerly locations.

Northern anchovy populations increased
dramatically during the collapse of the Pacific
sardine populations suggesting a similar ecological
niche and may be inhibiting its comeback. Biomass
levels in the central subpopulation increased
rapidly in the mid 1960's to the mid 1970's. Since
1978, biomass levels have tended to decline slowly.
The size of anchovy resource is now being determined
mostly by natural influences.

Harvest
The northern anchovy is commercially

fished from British Columbia to Mexico, primarily
from San Francisco, south. It was not commercially
important until after the collapse of the Pacific
sardine. Most anchovies harvested are used for
reduction as meal, oil, or soluble protein products, or
used as live bait. Fisheries have been limited more
by prices and markets than by biological constraints.
There has been little harvest of anchovies in Oregon
in the last 20 years (Table 3).

Management
Present Regulations

In the ocean, Oregon has no regulations
specifically for anchovy. They are regulated as an
ocean food fish. In the Columbia River, anchovies
may be taken for commercial purposes at any time
seaward of the Astoria Bridge with purse, lampara,
and round haul seines with minimum mesh
restrictions.

The central subpopulation of northern
anchovy is managed by the Pacific fishery
Management Council (PFMC). Current regulations
have no limit on live bait catch and a quota for
other non-reduction uses. The regulations also
specify an OY for the reduction fishery ranging from
zero to 220,000 tons depending on the size of the
spawning population. Anchovies are also included
in the draft of the PFMC's management plan for
pelagic species. The plan is presently not in effect,
but as of their August 1994 meeting, the Council is
considering completing the draft plan in the near
future.
Suggestions For Future Management

Recommended options in PFMC management
plans use relative high cutoff levels to maintain
high anchovy biomass levels for use a forage.

The effect on the marine ecosystem of
harvesting large amounts of an important food item
for so many species is unknown.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting northern anchovy on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Northern anchovies should be
managed under the developing fisheries program
with conservative numbers of permits and
restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

Table 3. Annual harvest of northern anchovy in Oregon, 1984-1993: landings (lb), effort (vessels), and number of
vessels meeting proposed minimum annual renewal requirements.

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
Landings 0 31 0 0 26 30 0 0 0 2
Effort 0 2 0 0 1 1 0 0 0 1
No. with min.
renewal req. 0 0 0 0 0 0 0 0 0

A-I0



a. Anchovies are widely distributed from
Canada to Baja California, are short
lived, fast growing, and highly fecund.

b. Status of population off Oregon is
unkrcw

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Seine and lampara gear have very little
incidental catch.

b. Use of small mesh gill nets would need to
be monitored for incidental catch.

c. Anchovies are important prey species of
other marine animals - effect on other
species of heavy fishing of anchovies is
uncertain.

d. The effect of large-scale removal of a
single species on the ecosystem is
unlctwm

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. There is no recreational harvest of
anchovies in Oregon.

b. Harvest in estuaries could conflict with
other users of the areas.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Monitoring of incidental catches from gill
net gear would be labor intensive and
would require additional staff resources.

b. Analysis of existing data, sampling and
monitoring a new fishery would require
additional staff resources.

c. The PFMC has developed a management
plan for pelagic species, including
anchovies. The plan is presently not in
effect, but may be completed in the near
future.

(5) Recommendations for future fishery
development including gear types and effort levels.

a. Increased development of estuary based
fisheries is not recommended.

b. Information is not sufficient to determine
optimum effort levels.

Program Objectives
(1) Develop scientific information on the stocks and
life history of northern anchovy.
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a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey

and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources

a. Need research cruises and! or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for northern
anchovy..

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Sraff and Board recommendations

a. Permits - 15 for ocean harvest
-permits combined with herring

b. Gear restrictions - specially adapted
small mesh gill nets may be permitted

no permits for hand line or hand harvest
- may need experimental gear permit

c. Renewal requirement -5 landings of 500 lb
or I landing of 5000 lb

Other options
a. Status quo - species not on developmental

fisheries list pending outcome of PFMC
pelagic management plan proposals.
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a. Anchovies are widely distributed from
Canada to Baja California, are short
lived, fast growing, and highly fecund.

b. Status of population off Oregon is
unknown.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Seine and lampara gear have very little
incidental catch.

b. Use of small mesh gill nets would need to
be monitored for incidental catch.

C. Anchovies are important prey species of
other marine animals - effect on other
species of heavy fishing of anchovies is
uncertain.

d. The effect of large-scale removal of a
single species on the ecosystem is
unknown.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non
consumptive uses, public access, etc;

a. There is no recreational harvest of
anchovies in Oregon.

b. Harvest in estuaries could conflict with
other users of the areas.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Monitoring of incidental catches from gill
net gear would be labor intensive and
would require additional staff resources.

b. Analysis of existing data, sampling and
monitoring a new fishery would require
additional staff resources.

c. The PFMC has developed a management
plan for pelagic species, including
anchovies. The plan is presently not in
effect, but may be completed in the near
future.

(5) Recommendations for future fishery
development including gear types and effort levels.

a. Increased development of estuary based
fisheries is not recommended.

b. Information is not sufficient to determine
optimum effort levels.

Program Objectives
(l) Develop scientific information on the stocks and
life history of northern anchovy.

A-ll

a. Need geographic distribution of effort.
b. Need opportunities for on-hoard,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey

and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources

a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for northern
anchovy..

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Sraff and Board recommendations

a. Permits - 15 for ocean harvest
-permits combined with herring

b. Gear restrictions - specially adapted
small mesh gill nets may be permitted
- no permits for hand line or hand harvest
- may need experimental gear permit

c. Renewal requirement - 5 landings of 500 Ib
or 1 landing of 5()()() lb

Other options
a. Status quo - species not on developmental

fisheries list pending outcome of PFMC
pelagic management plan proposals.

References
Emmett, R. L., S. L. Stone, S. A. Hinton and

M. E. Monaco. 1991. Distribution and abundance of



fishes and invertebrates in west coast estuaries.
Volume II: Species life history summaries. Strategic
Environmental Assessments Division. 329 pp. ELMR
Rep. No.8. NOAA/NOS.

Jacobson, L. D. 1992. Northern anchovy. pp.
81-83. In W. S. Leet, C. M. Dewees, and C. W.
Haugen (eds). California's living marine resources
and their utilization. Sea Grant Extension
Publication, Davis, CA.

Kucas, S. T. J. and J. Parsons. 1986. Species
profiles: Life histories and environmental
requirements of coastal fishes and Invertebrates
(Pacific southwest). Northern anchovy. U.S. Fish
and wildlife Service. Biological Report. 82(11.50).

Pacific Fishery Management Council. 1993.
Coastal pelagic species fishery management plan.
Draft.

A-l2

Pacific herring

Clu pea pallasi

Ecology
Pacific herring range from Baja California

to Alaska and across the Pacific to Japan, China,
and Russia. Adults are pelagic and migrate inshore
to breed. Spawning habitats are typically marine
vegetation or rocky substrate in protected inlets,
bays, and estuaries, from intertidal to about 30 feet
in depth. Locations of spawning grounds are
consistent from year to year. Very little spawning
occurs on the open coast. Pacific herring spawn in
several Oregon estuaries.

Life History
Reproduction

There is a difference in the timing of
spawning between the north and south parts of the
range. Spawning can begin as early as October in
California, and as late as July in Alaska. Spawning
peaks in February and March off Oregon. The timing
of the spawning apparently coincides with a period
of increasing plankton productivity. In the late
winter, early spring, large schools of herring enter
shallow bays and estuaries, where they remain up
to three weeks before spawning. Spawning occurs in
"waves' of 1-3 days, separated by 1-2 weeks
between waves. Larger, older fish tend to spawn
first, then smaller, younger fish. Fecundity is
proportional to the females body weight and varies
inversely with latitude. Relative fecundity is
approximately 220 eggs per gram of total weight. A
large female may lay 40,000-50,000 eggs in one year.
Eggs can be laid in thin layers or up to 20 layers
thick on vegetation or solid substrate. The highest
densities are in the lower intertidal and upper
subtidal zones. Eggs are vulnerable to predation by
marine birds, fishes, and invertebrates and to
desiccation or freezing during low tide cycles.
Between 50-99 % of herring eggs die before hatching.
Incubation time is 2-3 weeks. Juvenile herring begin
to form schools when they are 25-40 mm in length
and remain in inshore waters until summer or early
fall when they migrate to the open ocean. There is
little information on the life history of the herring
in the ocean.
Food and Growth

Copepods, euphausiids, and decapod larvae
are major food items for herrings of all sizes. The
size of prey increase as herring gets larger. Herring
themselves are forage for numerous species of marine
fishes, birds, invertebrates, and mammals. Herring
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Pacific herring
Clupea pallasi

Ecology
Pacific herring range from Baja California

to Alaska and across the Pacific to Japan, China,
and Russia. Adults are pelagic and migrate inshore
to breed. Spawning habitats are typically marine
vegetation or rocky substrate in protected inlets,
bays, and estuaries, from intertidal to about 30 feet
in depth. Locations of spawning grounds are
consistent from year to year. Very little spawning
occurs on the open coast. Pacific herring spawn in
several Oregon estuaries.

Life History
Reproduction

There is a difference in the timing of
spawning between the north and south parts of the
range. Spawning can begin as early as October in
California, and as late as July in Alaska. Spawning
peaks in February and March off Oregon. The timing
of the spawning apparently coincides with a period
of increasing plankton productivity. In the late
winter, early spring, large schools of herring enter
shallow bays and estuaries, where they remain up
to three weeks before spawning. Spawning occurs in
"waves" of 1-3 days, separated by 1-2 weeks
between waves. Larger, older fish tend to spawn
first, then smaller, younger fish. Fecundity is
proportional to the females body weight and varies
inversely with latitude. Relative fecundity is
approximately 220 eggs per gram of total weight. A
large female may lay 40,OOO-SO,OOO eggs in one year.
Eggs can be laid in thin layers or up to 20 layers
thick on vegetation or solid substrate. The highest
densities are in the lower intertidal and upper
subtidal zones. Eggs are vulnerable to predation by
marine birds, fishes, and invertebrates and to
desiccation or freeZing during low tide cycles.
Between S0-99 % of herring eggs die before hatching.
Incubation time is 2-3 weeks. Juvenile herring begin
to form schools when they are 2S-40 mm in length
and remain in inshore waters until summer or early
fall when they migrate to the open ocean. There is
little information on the life history of the herring
in the ocean.
Food and Growth

Copepods, euphausiids, and decapod larvae
are major food iterns for herrings of all sizes. The
size of prey increase as herring gets larger. Herring
themselves are forage for numerous species of marine
fishes, birds, invertebrates, and mammals. Herring



were found to be the most important prey species for
two species of sea lions and fur seals.

Age at first maturity increases with
increasing latitude and also decreases with
increasing exploitation. Age of first maturity is 2 in
California, 3 in British Columbia, and 3-4 in
Alaska. Pacific herring can live for 15-16 yrs but
few live beyond 9. Aging is routinely done from
scales and occasionally from otoliths.

The average herring is about 7.5 mm at
hatching. Larvae become juveniles about 10 week
after hatching at lengths of 2540 mm. Growth rates
are slower in southern latitudes and maximum size is
larger in northern latitudes. Maximum size is 18
inches and maximum weight is 550 gm.

Population
Many differences have been found between

herring populations at different latitudes such as
timing of spawning, age at maturity, and size.
Identification of individual stocks has not been
clearly defined. There may be numerous stocks in
the eastern Pacific range with one in Oregon. In
California, each spawning area is managed as a
separate stock. It is likely stocks intermingle
extensively on the summer offshore feeding grounds
which would make single stock management
difficult.

Researchers are unsure at which life stage
year-class strength is established. Some studies
show year-class abundance may be established
shortly after metamorphosis or at least with-in the
first six months of life. Other studies are showing
relations with on-shore transport, water
temperatures, and predation by pollock. There is
general agreement, herring undergo substantial
variations in natural abundance and may be more
sensitive to fishing mortality and environmental
change than species with more stable populations.

Harvest
Pacific herring have been utilized for

centuries as a fresh or salted food source and for bait
in qther fisheries. In the mid SO's, use as a food

source began to decline until it was only a minor
fishery. In the mid 70's, demand for the eggs (roe)
from Japan initiated new markets and fisheries. In
Oregon, the major fishery is a seine fishery in the
Yaquina Bay for roe. Other bays support smaller
bait and recreational fisheries (Table 4). Schools of
herring are occasionally encountered in the open
ocean, but it may prove difficult to locate schools
consistently enough for a directed fishery.

Management
Present Regulations

Nine estuaries in Curry County are closed by
legislative action to taking any food fish for
commercial purposes (Floras Ck., Sixes R., Elk R.,
Euchre Ck., Rogue R., Hunters Ck., Pistol R., Chetco
R., and Winchuk R.). Herring may be taken in the
Columbia River year-round, with seine gear. In all
other bays except Yaquina Bay, herring taken
January 1 through April 15 must be sold as bait (to
distinguish the catch from the Yaquina Bay roe
fishery).

The Yaquina Bay roe fishery is managed
under a quota and limited entry system. The quota is
set at 20% of the previous years spawning biornass
estimated from spawning surveys. The limited entry
system is set at 10 permits. In the beginning of the
limited entry system, the fishery was basically a
derby fishery with each participant attempting to
harvest as much as possible, as fast as possible. In
the last few years, the participants have
established an informal agreement between each
other essentially creating an individual quota
system where all participants are working together.
Suggestions For Future Management

Researchers stress the need to maintain
stock diversity and protection of spawning areas.
There has been little evidence a stock will change
its spawning area as a result of destruction or major
alteration of the original area. Also, if the time of
spawning is genetically influenced, re-
establishment of a lost stock would be difficult.

The effect on the marine ecosystem of
harvesting large amounts of an important food item

Table 4. Harvest of Pacific herring in Oregon (excluding Yaquina Bay roe fishery and trawl by-catch), 1984-
1993: landings (thousands of Ib), effort (vessels), and number of vessels meeting proposed minimum annual
renewal requirements.

1984 1985 1986 1987 1988 1989 19) 1991 1992 1993
Landings 40.3 6.1 2.1 3.3 1.2 0.9 1.7 8.3 7.2 4.5
Effort 17 14 20 12 23 7 6 23 22 21
No. with mm.
renewalreq. 1 0 0 0 0 0 0 0 0 0
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were found to be the most important prey species for
two species of sea lions and fur seals.

Age at first maturity increases with
increasing latitude and also decreases with
increasing exploitation. Age of first maturity is 2 in
California, 3 in British Columbia, and 3-4 in
Alaska. Pacific herring can live for 15-16 yrs but
few live beyond 9. Aging is routinely done from
scales and occasionally from otoliths.

The average herring is about 7.5 mm at
hatching. Larvae become juveniles about 10 week
after hatching at lengths of 25-40 mm. Growth rates
are slower in southern latitudes and maximum size is
larger in northern latitudes. Maximum size is 18
inches and maximum weight is 550 gm.

Population
Many differences have been found between

herring populations at different latitudes such as
timing of spawning, age at maturity, and size.
Identification of individual stocks has not been
clearly defined. There may be numerous stocks in
the eastern Pacific range with one in Oregon. In
California, each spawning area is managed as a
separate stock. It is likely stocks intermingle
extensively on the summer offshore feeding grounds
which would make single stock management
difficult.

Researchers are unsure at which life stage
year-elass strength is established. Some studies
show year-elass abundance may be established
shortly after metamorphosis or at least with-in the
first six months of life. Other studies are showing
relations with on-shore transport, water
temperatures, and predation by pollock. There is
general agreement, herring undergo substantial
variations in natural abundance and may be more
sensitive to fishing mortality and environmental
change than species with more stable populations.

Harvest
Pacific herring have been utilized for

centuries as a fresh or salted food source and for bait
in other fisheries. In the mid 50's, use as a food

source began to decline until it was only a minor
fishery. In the mid 70's, demand for the eggs (roe)
from Japan initiated new markets and fisheries. In
Oregon, the major fishery is a seine fishery in the
Yaquina Bay for roe. Other bays support smaller
bait and recreational fisheries (Table 4). Schools of
herring are occasionally encountered in the open
ocean, but it may prove difficult to locate schools
consistently enough for a directed fishery.

Management
Present Regulations

Nine estuaries in Curry County are closed by
legislative action to taking any food fish for
commercial purposes (Floras Ck., Sixes R, Elk R,
Euchre Ck., Rogue R, Hunters Ck., Pistol R, Chetco
R., and Winchuk R.). Herring may be taken in the
Columbia River year-round, with seine gear. In all
other bays except Yaquina Bay, herring taken
january 1 through April 15 must be sold as bait (to
distinguish the catch from the Yaquina Bay roe
fishery).

The Yaquina Bay roe fishery is managed
under a quota and limited entry system. The quota is
set at 20% of the previous years spawning biomass
estimated from spawning surveys. The limited entry
system is set at 10 permits. In the beginning of the
limited entry system, the fishery was basically a
derby fishery with each participant attempting to
harvest as much as possible, as fast as possible. In
the last few years, the participants have
established an informal agreement between each
other essentially creating an individual quota
system where all participants are working together.
Suggestions For Fu ture Management

Researchers stress the need to maintain
stock diversity and protection of spawning areas.
There has been little evidence a stock will change
its spawning area as a result of destruction or major
alteration of the original area. Also, if the time of
spawning is genetically influenced, re
establishment of a lost stock would be difficult.

The effect on the marine ecosystem of
harvesting large amounts of an important food item

Table 4. Harvest of Pacific herring in Oregon (excluding Yaquina Bay roe fishery and trawl by-eatch), 1984
1993: landings (thousands of lb), effort (vessels), and number of vessels meeting proposed minimum annual
renewal requirements.

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
Landings 40.3 6.1 2.1 3.3 1.2 0.9 1.7 8.3 7.2 4.5
Effort 17 14 20 12 23 7 6 23 22 21
No. with min.
renewalTeQ. 1 0 0 0 0 0 0 0 0 0
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for so many marine species is unknown.
Several years of background information

would need to be collected to establish estimates of
spawning biomass if a roe fishery were to develop in
other estuaries.

In 1982, the Pacific Fishery Management
Council prepared a draft Pacific herring
management plan. The plan was not completed due
to budget restrictions. Proposed management options
of the plan for the area off Oregon included: quota-
1) no fishery or 2) 50-250 mt harvested adjacent to
any one state; season-I) open all year or 2) closed I-I
through 4-30; gear-I) pelagic trawls only or 2)
pelagic trawis and seine nets; and incidental catch
of groundifsh-greater of 15% of catch/trip or 3,000
lbs with no retention of salmon, crab, shrimp, or
other finfish or shellfish. Also the plan also
recommended any management concept should
'recognize the importance of herring as a forage
item and set conservative exploitation rates.

Effects Evaluation
Information is sufficient to meet statewide

planning Goal 19. Additional information is not
needed to determine short-term and long-term
effects of harvesting Pacific herring on resources and
uses of other marine resources, the continental shelf,
the Oregon nearshore ocean, and onshore areas.
Pacific herring should be managed under the
developing fisheries program with conservative
numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Herring are widely distributed from
Alaska to Baja California and across the
Pacific to Japan, China, and Russia, are
short lived, fast growing, and highly
fecund. However, mortality of eggs is
very high.

b. Roe herring are harvested when
aggregated for spawning, harvesting
mature adults before spawning.

c. Herring undergo substantial variations in
natural abundance and may be more
sensitive to fishing mortality and
environmental change than species with
more stable populations.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Spawning habitat is in intertidal or low
subtidal areas. Seine and lampara gear
has little effect on habitat. Harvesting
occurs in dceper areas and has little
effect on spawning habitat.

b. Protection of spawning areas from other
effects is needed. There has been little
evidence a stock will change its spawning
area as a result of destruction or major
alteration of the original area.

c. Seine and lampara gear have very little
incidental catch

d. Herring are important prey species of
other marine animals -effect on other
species of heavy fishing of herring is
uncertain.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. Some recreational harvest of herring
occurs in Oregon.

b. Harvest in estuaries could conflict with
other users of the areas.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Present level of staff resources is not
sufficient to expand roe fisheries into
other estuaries. Several years of
background information would need to be
collected to establish estimates of
spawning biomass.

(5) Recommendations for future fishery
development including gear types and effort levels.

a. Increased development of estuary based
fisheries is not recommended.

Program Objectives
(I) Determine stock parameters required to optimize
biological and economic yield of the species;

(2) Determine gear types and configuration required
to optimize biological and economic yield of the
species while protecting sufficient reproductive
stock to ensure surplus production and recruitment;

(3) Analyze fishery practices, interactions of
social, economic. and biological factors to determine
optimum levels bf effort for the species;

for so many marine species is unknown.
Several years of background information

would need to be collected to establish estimates of
spawning biomass if a roe fishery were to develop in
other estuaries.

In 1982, the Pacific Fishery Management
Council prepared a draft Pacific herring
management plan. The plan was not completed due
to budget restrictions. Proposed management options
of the plan for the area off Oregon included: quota
1) no fishery or 2) 5D-250 mt harvested adjacent to
anyone state; season-I) open all year or 2) closed 1-1
through 4-30; gear-I) pelagic trawls only or 2)
pelagic trawls and seine nets; and incidental catch
of groundifsh-greater of 15% of catch/trip or 3,000
lbs with no retention of salmon, crab, shrimp, or
other finfish or shellfish. Also the plan also
recommended any management concept should
"recognize the importance of herring as a forage
item and set conservative exploitation rates."

Effects Evaluation
Information is sufficient to meet statewide

planning Goal 19. Additional information is not
needed to determine short-term and long-term
effects of harvesting Pacific herring on resources and
uses of other marine resources, the continental shelf,
the Oregon nearshore ocean, and onshore areas.
Pacific herring should be managed under the
developing fisheries program with conservative
numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Herring are widely distributed from
Alaska to Baja California and across the
Pacific to Japan, China, and Russia, are
short lived, fast growing, and highly
fecund. However, mortality of eggs is
very high.

b. Roe herring are harvested when
aggregated for spawning, harvesting
mature adults before spawning.

c. Herring undergo substantial variations in
natural abundance and may be more
sensitive to fishing mortality and
environmental change than species with
more stable populations.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;
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a. Spawning habitat is in intertidal or low
subtidal areas. Seine and lampara gear
has little effect on habitat. Harvesting
occurs in d¢eper areas and has little
effect on splawning habitat.

b. Protection of spawning areas from other
effects is needed. There has been little
evidence a stock will change its spawning
area as a result of destruction or major
alteration of the original area.

c. Seine and lampara gear have very little
incidental catch

d. Herring are important prey species of
other marine animals -.effect on other
species of heavy fishing of herring is
uncertain.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non
consumptive uses, public access, etc;

a. Some r~reational harvest of herring
occurs in Oregon.

b. Harvest in estuaries could conflict with
other users of the areas.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Present level of staff resources is not
sufficient to expand roe fisheries into
other estuaries. Several years of
background information would need to be
collected to establish estima tes of
spawning biomass.

(5) Recommendations for future fishery
development including gear types and effort levels.

a. Increased development of estuary based
fisheries is not recommended.

Program Objectives
(l) Determine stock parameters required to optimize
biological and economic yield of the species;

(2) Determine gear types and configuration required
to optimize biological and economic yield of the
species While protecting sufficient reproductive
stock to ensure surplus production and recruitment;

(3) Analyze fishery practices, interactions of
social, economic/'and biological factors to determine
optimum levels of effort for the species;



(4) Evaluate and refine gear types necessary to
minimize or eliminate catch of prohibited or
unwanted incidentally caught species;

(5) Develop long term management plan

Management Options
Staff and Board recommendations

a. Permits - 15 for ocean harvest
-permits combined with anchovy

b. Gear restrictions - specially adapted
small mesh gill nets may be permitted
- no permits for hand line or hand harvest
- may need experimental gear permit

c. Renewal requirement - 5 landings of 500 lb
or 1 landing of 5000 lb

Other options
a. Status quo species not on developmental

fisheries list
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Pacific sardine

Sardinops sagax

Ecology
The Pacific sardine is a pelagic fish found in

the eastern Pacific from southeast Alaska to Baja
California and the Gulf of California and also along
Peru and Chile. They form large schools (up to 10
million individuals) and are often associated with
anchovy, hake, and mackerel.

Life History
Reproduction

Main spawning areas are off southern
California, in the upper 165 feet of the water
column, out to about 100 miles. Sporadic occurrences
have occurred off British Columbia and Oregon. The
spatial and temporal distribution of spawning is
influenced by temperature. During warm water
conditions, the center of spawning has shifted
northward and continued longer. Spawning mostly
occurs at temperatures between 590 and 65° F. Some
spawning may occur year-round, but it peaks in April
to May and usually occurs at night. Sardines will
spawn several times over a season with a large
female producing up to 200,0(X) eggs in a season. Eggs
are found near the surface and will hatch in about
three days. Young fish move inshore and congregate
into schools near the beach.
Food and Growth

Some sardines mature at 18 cm (7 in), most
are mature by 24cm (9.5 in). They can reach 16
inches, but are usually less than 12 in. There is a
good deal of regional variation in growth rates,
with average size increasing from south to north. In
the Pacific northwest, sardine will reach 215 mm
after four year and 235 mm after five years. Females
will grow faster than males.

Some individuals mature in their first year,
most in their second. Maximum age 13-25 years, most
are less than 8 years. Size and age at maturity may
decline with decrease in biomass.

Sardines are filter feeders, preying on
zooplankton (chiefly small crustaceans such as
copepods) and other plankton. All sizes of sardines
are food for a large variety of marine birds, fishes,
and mammals. Sardines may become more important
as prey for many species as the sardine resource
continues to increase.
Migration

The northern subpopulation of sardine has
made extensive migration, moving north to British
Columbia in early summer and back to southern

(4) Evaluate and refine gear types necessary to
minimize or eliminate catch of prohibited or
unwanted incidentally caught species;

(5) Develop long tenn management plan

Management Options
Staff and Board recommendations

a. Permits - 15 for ocean harvest
-permits combined with anchovy

b. Gear restrictions - specially adapted
small mesh gill nets may be permitted
- no permits for hand line or hand harvest
- may need experimental gear permit

c. Renewal requirement - 5 landings of 500 lb
or 1 landing of 5000 lb

Other options
a. Status quo - species not on developmental

fisheries list
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Pacific sardine
Sardinops sagax

Ecology
The Pacific sardine is a pelagic fish found in

the eastern Pacific from southeast Alaska to Baja
California and the Gulf of California and also along
Peru and Chile. They fonn large schools (up to 10
million individuals) and are often associated with
anchovy, hake, and mackerel.

Life History
Reproduction

Main spawning areas are off southern
California, in the upper 165 feet of the water
column, out to about 100 miles. Sporadic occurrences
have occurred off British Columbia and Oregon. The
spatial and temporal distribution of spawning is
influenced by temperature. During wann water
conditions, the center of spawning has shifted
northward and continued longer. Spawning mostly
occurs at temperatures between 59° and 65° F. Some
spawning may occur year-round, but it peaks in April
to May and usually occurs at night. Sardines will
spawn several times over a season with a large
female prodUcing up to 200,000 eggs in a season. Eggs
are found near the surface and will hatch in about
three days. Young fish move inshore and congregate
into schools near the beach.
Food and Growth

Some sardines mature at 18 em (7 in), most
are mature by 24 em (9.5 in). They can reach 16
inches, but are usually less than 12 in. There is a
good deal of regional variation in growth rates,
with average size increasing from south to north.. In
the Pacific northwest, sardine will reach 215 mm
after four year and 235 mm after five years. Females
will grow faster than males.

Some individuals mature in their first year,
most in their second. Maximum age 13-25 years, most
are less than 8 years. Size and age at maturity may
decline with decrease in biomass.

Sardines are filter feeders, preying on
zooplankton (chiefly small crustaceans such as
copepods) and other plankton. All sizes of sardines
are food for a large variety of marine birds, fishes,
and mammals. Sardines may become more important
as prey for many species as the sardine resource
continues to increase.
Migration

The northern subpopulation of sardine has
made extensive migration, moving north to British
Columbia in early summer and back to southern



California in the fall and winter. Each year of life,
the migration is farther to the north. The largest
oldest fish as the culmination of the northward
movement reach the west coast of British Columbia,
with somewhat small sizes off Washington and
Oregon. The timing and extent of migration is
affected by oceanographic conditions. The extent of
the migration is not as great with smaller
population sizes.

Population
The Pacific sardine population is generally

thought to be made of three stocks: Gulf of
California. Baja California, and the northern stock,
from Baja California to Alaska. Some researchers
suggest (others disagree) the northern stock is
actually two stocks, southern California and Oregon
to Canada. Estimates of historic sardine abundance
levels, made from sediment samples, showed
populations varied widely in size, typically over
periods of approximately 60 years.

Recruitment of Pacific sardines is highly
variable and indications show little resilience to
fishing. Recruitment occurs in strings, with several
years of good recruitment followed by similar
periods of poor recruitment. The timing and duration
of these strings has a large effect on population
growth.

The spawning biomass of Pacific sardine
averaged over three million tons in the early 1930's,
decreased to less then 100,000 tons in the early 60's.
The spawning biomass in 1990 was estimated to be
130,000 tons.

There has been disagreements over the
reasons for the collapse in the sardine population:
overfishing or natural changes in the environment
that have been long term. Many researcher now feel
it has been a combination of several factors. With
good environmental conditions and lack of fishing,
the sardine population is begining to recover.

Harvest
Pacific sardines were harvested with purse

seines and supported the largest fishery in the

western hemisphere in the 1930's and 40's with peak
catches of over 700,000 tons. The fishery then
collapsed to less than 1,000 tons in the 1960's. There
has been little fishery, in Oregon since the early
1950's (Table 5).

Management
Present Regulations

Oregon has no regulations specifically for
sardines. They are regulated as an ocean food fish.
The Pacific Fisheries Management Council (PFMC)
developed a management plan for pelagic species,
which includes sardines. The plan is presently not
in effect, but as of their August 1994 meeting, the
Council is considering completing the draft plan in
the near future.
SugEestions For Future Management

The PFMC identified two special issues for
sardines in their pelagic management plan. The
harvest of sardines in Mexico has increased in recent
years and may be sufficient to endanger the recovery
of the sardine population.

There is also concern as sardines are
important as forage for the endangered brown
pelican (as well as other species). "Decisions about
optimum yield formula options and the definition of
overfishing for sardines must, therefore, consider
sardines as forage."

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting Pacific sardines on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Pacific sardines should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

Table 5. Annual harvest of Pacific sardines in Oregon, 1984-1993: landings (lb), effort (vessels), and number of
vessels meeting proposed minimum annual renewal requirements.

1984 1985 19 1987 1988 1989 19J 1991 1992 1993
Landings 0 0 0 0 0 0 0 0 8568 517 jq
Effort 0 0 0 0 0 0 0 0 13 5
No. with mm.
renewalreq. 0 0 0 0 0 0 0 0 0 0
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movement reach the west coast of British Columbia,
with somewhat small sizes off Washington and
Oregon, The timing and extent of migration is
affected by oceanographic conditions. The extent of
the migration is not as great with smaller
population sizes.

Population
The Pacific sardine population is generally

thought to be made of three stocks: Gulf of
California, Baja California, and the northern stock,
from Baja California to Alaska. Some researchers
suggest (others disagree) the northern stock is
actually two stocks, southern California and Oregon
to Canada. Estimates of historic sardine abundance
levels, made from sediment samples, showed
populations varied widely in size, typically over
periods of approximately 60 years.

Recruitment of Pacific sardines is highiy
variable and indications show little resilience to
fishing. Recruitment occurs in strings, with several
years of good recruitmentfollowed by similar
periods of poor recruitment. The timing and duration
of these strings has a large effect on population
growth.

The spawning biomass of Pacific sardine
averaged over three million tons in the early 1930's,
decreased to less then 100,000 tons in the early 60's.
The spawning biomass in 1990 was estimated to be
130,000 tons.

There has been disagreements over the
reasons for the collapse in the sardine population:
overfishing or natural changes in the environment
that have been long term. Many researcher now feel
it has been a combination of several factors. With
good environmental conditions and lack of fishing,
the sardine population is begining to recover.

Harvest
Pacific sardines were harvested with purse

seines and supported the largest fishery in the

western hemisphere in the 1930's and 40's with peak
catches of over 700,000 tons. The fishery then
collapsed to less than 1,000 tons in the 1960's. There
has been little fishel'J(,in Oregon since the early
1950's (Table 5).

Management
Present Regulations

Oregon has no regulations specifically for
sardines. They are regulated as an ocean food fish.
The Pacific Fisheries Management Council (PFMC)
developed a management plan for pelagiC species,
which includes sardines. The plan is presently not
in effect, but as of their August 1994 meeting, the
Council is considering completing the draft plan in
the near future.
Suggestions For Future Management

The PFMC identified two special issues for
sardines in their pelagic management plan. The
harvest of sardines in Mexico has increased in recent
years and may be s~ficient to endanger the recovery
of the sardine population.

There is alsO concern as sardines are
important as forage for the endangered brown
pelican (as well as other species). "Decisions about
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a. Sardines are widely distributed from
Alaska to Baja California, are medium
lived, fast growing, and highly fecund.

b. The historic crash of the sardine
population shows susceptibility to
overfishing and changes in environmental
conditions.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Seine and lampara gear have very little
incidental catch.

b. Use of small mesh gill nets would need to
be monitored for incidental catch.

c. Sardines are important prey species of
other marine animals - effect on other
species of heavy fishing of sardines is
uncertain.

d. The effect on the ecosystem of a large-
scale removal of a single species is
unhwt

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. There is no recreational harvest of
sardines in Oregon.

b. A fishery in near-shore waters could
conflict with existing fisheries.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Monitoring of incidental catches from gill
net gear would be labor intensive and
would require additional staff resources.

b. Analysis of existing data, sampling and
monitoring a new fishery would require
additional staff resources.

c. The PFMC has developed a management
plan for pelagic species, including
sardines. The plan is presently not in
effect but may be completed in the near
future.

(5) Recommendations for future fishery
development including gear types and effort levels.

a. Until the sardine population as a whole
returns closer to historic levels, a new
fishery is not recommended.

b. Information is not sufficient to determine
optimum effort levels.
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Program Objectives
(1) Develop scientific information on the stocks and
life history of Pacific sardine.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey

and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment toprotect the ocean resources

a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for Pacific
sardine.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board reconirnendations

a. Permits - 15 ocean harvest
-permits combined with Pacific saury

b. Gear restrictions - specially adapted
small mesh drift/gill nets may be
permitted
-experimental gear permits may be
required

c. Renewal requirement-S landings of 500 lb
or I landing of 5000 lb

Other options
a. Status quo - species not on developmental

fisheries list pending outcome of PFMC
pelagic plan proposals.
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Pacific saury

Cololabis saira

Ecology
The Pacificsauiy is found in the Pacific

ocean between 19°ahd 58° N - from southern
California to the Gulf of Alaska, to Japan, and
Hawaii. Saury are usually encountered at the
surface but may also be found as deep as 125 fm. In
the western Pacific, they have been observed at
temperatures ranging from 50° to 75°F and seem to
prefer temperatures in the 59° to 64°F range.

Life History
Reproduction

Prior to spawning, a female saury will have
three distinct size groups of eggs-each group
released at different times with about two months
between groups. The peak abundance of eggs off
southern and central California is from April
through June and off Oregon and Washington it is in
July and August Fecundity in the western Pacific is
low for a pelagic species - 10,000 to 20,000 eggs per
lifetime. Fecundity data for saury in the eastern
Pacific is limited and estimated at 22.7 eggs per
gram of body weight. Eggs are pelagic and
adhesive. They are spawned at or near the surface
and stick together and to floating objects. Larvae
hatch after about 10 days and are between 5 and 6
mm long. Newly hatched larvae are in an advance
state of development which may increase their
survival rate and help compensate for a low
fecundity.
Food and Growth

Saury are.active predators - adults feeding
on pelagic crustaéeans particularly copepods,
euphausiids, and amphipods, and anchovy larvae.
Feeding is mostly during the day. Saury are a prey
item for many marine fishes and mammals and some
birds. Tuna, anchovies, mackerel, whales, seals,
and, squid feed on saury.

In the eastern Pacific, there is a trend of
increasing length and average age with increasing
latitude. Mean length in California, Oregon, and
Washington were 201 mm, 238 mm, and 277 mm,
respectively. Maximum size found was 364 mm.
Fish off Oregon are predominantly 1-2 years old
while those off Washington are mostly 2-5 years.
Saury are capable of reaching first maturity at
lengths near 200 mm, by two years of age. Estimated
maximum age is 5 years.

Some reserchers disagree on aging
techniques. Mo4t aging in the past has been done
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using scales. However, recent studies using otoliths
suggests growth of Pacific saury is faster than
previously thought. Maximum age may be only two
years.
Migration

Saury in the western Pacific migrate north
in the spring and summer and south again in the fall
and winter following the optimum water
temperatures. Similar seasonal migrations have
been found in the eastern Pacific. Stratification by
size and age is probably due to northerly migrations
of adults from California, influenced by sea surface
temperatures. The older and large the fish, the
farther north the migration. Many young adults and
juveniles apparently remain in California
throughout the year.

Population
The Pacific saury appears to be separated

into three groups - western, central, and eastern
Pacific. It is uncertain whether these groups are
separate stocks. In the eastern Pacific, the
maximum abundance seems to be found 40 to 120 miles
offshore. Recent estimates of population size are
unavailable. Past estimates of the eastern Pacific
stock range from 450,000 mt to >1,500,000 mt. The
estimates are in question because of the uncertainty
of migration patterns. One estimate for the stock off
Oregon, Washington, and British Columbia is 93,000
mt. An annual limit of around 33,000 t has been
suggest for the entire eastern Pacific stock.

Saury in the eastern Pacific appear to be
more dispersed than in the western Pacific which
may make harvesting more difficult. Methods of
locating large schools or concentrating saury may
need to be developed before harvesting can be
economical.

Both overfishing and unfavorable
environmental conditions have been blamed for
declines in the western populations since the 1960's.

In the eastern Pacifit, sex ratio is about
equal through age 3 with females becoming
predominant at age 4 and beyond.

Harvest
Saury has been actively sought off Japan for

many years with dip nets and lights and some gill
nets. Declines in the western population encouraged
some exploration of the eastern population in the
1970's. Poor catches and smaller fish discouraged
further fishing. There is no record of landings of
saury into Oregon for 25 years.
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Management
Present ReEulations

Oregon has no regulations dealing
specifically with saury. They are presently
regulated under the general provisions for food fish.
Sugeestions For Future Management

Life history information is much more
complete for saury in the western Pacific. Data for
saury in the eastern Pacific needs to be collected.
Aging is. uncertain.

Methods of locating large schools or
concentrating saury may need to be developed before
harvesting can be economical.

The effect on the marine ecosystem of
harvesting large amounts of an important food item
for so many marine species is unknown.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting Pacific saury on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Pacific saury should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Sauty are widely distributed from
Alaska to California, are short lived,
fast growing, and have a relatively high
fecundity.

b. Abundance data are limited.
c. Aging techniques are in dispute and need

to be studied further.
d. The decline in the western Pacific

population shows susceptibility to
overfishing and changes in environmental
conditions.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Gill nets or set nets would have minimal
effect on habitat.

b. Incidental catches in gill nets need to be
determined.

c. Saury are important prey species of other
marine animals - effect on other species of
heavy fishing of saury is uncertain.

using scales. However, recent studies using otoliths
suggests growth of Pacific saury is faster than
previously thought. Maximum age may be only two
years.
Migration

Saury in the western Pacific migrate north
in the spring and summer and south again in the fall
and winter following the optimum water
temperatures. Similar seasonal migrations have
been found in the eastern Pacific. Stratification by
size and age is probably due to northerly migrations
of adults from California, influenced by sea surface
temperatures. The older and large the fish, the
farther north the migration. Many young adults and
juveniles apparently remain in California
throughout the year.

Population
The Pacific saury appears to be separated

into three groups - western, central, and eastern
Pacific. It is uncertain whether these groups are
separate stocks. In the eastern Pacific, the
maximum abundance seems to be found 40 to 120 miles
offshore. Recent estimates of population size are
unavailable. Past estimates of the eastern Pacific
stock range from 450,000 mt to >1,500,000 mt. The
estimates are in question because of the uncertainty
of migration patterns. One estimate for the stock off
Oregon, Washington, and British Columbia is 93,000
mt. An annual limit of around 33,000 t has been
suggest for the entire eastern Pacific stock.

Saury in the eastern Pacific appear to be
more dispersed than in the western Pacific which
may make harvesting more difficult. Methods of
locating large schools or concentrating saury may
need to be developed before harvesting can be
economical.

Both overfishing and unfavorable
environmental conditions have been blamed for
declines in the western populations since the 1960's.

In the eastern Pacific, sex ratio is about
equal through age 3 with females becoming
predominant at age 4 and beyond.

Harvest
Saury has been actively sought off Japan for

many years with dip nets and lights and some gill
nets. Declines in the western population encouraged
some exploration of the eastern population in the
1970's. Poor catches and smaller fish discouraged
further fishing. There is no record of landings of
saury into Oregon for 25 years.
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Management
Present Regulations

Oregon has no regulations dealing
specifically with saury. They are presently
regulated under the general provisions for food fish.
Suggestions For Future Management

Life history information is much more
complete for saury in the western Pacific. Data for
saury in the eastern Pacific needs to be collected.
Aging is uncertain.

Methods of locating large schools or
concentrating saury may need to be developed before
harvesting can be economical.

The effect on the marine ecosystem of
harvesting large amounts of an important food item
for so many marine species is unknown.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting Pacific saury on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Pacific saury should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Saury are widely distributed from
Alaska to California, are short lived,
fast growing, and have a relatively high
fecundity.

b. Abundance data are limited.
c. Aging techniques are in dispute and need

to be studied further.
d. The decline in the western Pacific

population shows susceptibility to
overfishing and changes in environmental
conditions.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Gill nets or set nets would have minimal
effect on habitat.

b. Incidental catches in gill nets need to be
determined.

c. Saury are important prey species of other
marine animals - effect on other species of
heavy fishing of saury is uncertain.



d. The effect on the ecosystem of a large-
scale removal of a single species is
unknown

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. There is no recreational fishery for
Pacific saury.

b. A fishery in near-shore waters could
conflict with existing fisheries.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Analysis of existing data, sampling, and
monitoring a new fishery would require
additional staff resources.

b. Determining incidental catches from gill
net gear would be labor intensive and
would require additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels.

a. Information not sufficient to determine
optimum effort levels.

Program Objectives
(1) Develop scientific information on the stocks and
life history of Pacific saury.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey

and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources

a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.
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(4) Identify and protect critical marine habitat and
other important biological habitats for Pacific
saury.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 15 ocean harvest
-permits combined with Pacific sardine

b. Gear restrictions - specially adapted
small mesh drift/gill nets may be
permitted
-experimental gear permits may be
required

c. Renewal requirement - 5 landings of 500 lb
or I landing of 5000 lb

Other options
a. Status quo - species not on developmental

fisheries list
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(3) Confonnity and compatibility with existing uses
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consumptive uses, public access, etc;

a. There is no recreational fishery for
Pacific saury.

b. A fishery in near-shore waters could
conflict with existing fisheries.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
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a. Analysis of existing data, sampling, and
monitoring a new fishery would require
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net gear would be labor intensive and
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Pacific sandfish

Trichodon trichodon

Ecology
Pacific sandfish are found from central

California to Alaska and Russia in depths usually
less than 150 m. Adults are found in inshore, sand-
gravel communities, burrowed in sandy substrate.
Spawning is restricted to the intertidal area 0-Im in
depth. Larvae have been found in schools over
bedrock outcroppings that were interspersed with
accumulations of sand, gravel, and loose rock.
Larvae were in mixed schools with pink salmon fry.

Life History
Reproduction

Spawning probably takes place in rocky,
shallow waters during winter months (around
February). About one thousand eggs are laid in a
gelatinous mass attached to rocky surfaces.
Incubation is about one year after which all eggs
seem to hatch at once. Larvae begin schooling at the
surface immediately upon hatching. Sandfish first
burrow into sand as juveniles at about 55-65 mm in
length.
Food and Growth

Larvae feed on planktonic crustaceans such
as euphausiid larvae and copepods.

Larvae are about 16 mm, total length, at
hatching and resemble small adults by the time
they reach 45-50 mm in about 70 days.
Migration

Since adults inhabit sandy beaches and eggs
are found on rocky surfaces, some spawning
movement along the shore must occur. One egg mass
in a rocky intertidal area was found 8 km from the
nearest sandy intertidal area.

Population
Abundance, distribution, and other

population parameters are unknown.

Harvest
Another species of sandfish is harvested in

Japan with a type of shrimp trawl. No landing of
Pacific sandfish have occurred in Oregon.

Management
Present Regulations

Oregon has no regulations dealing
specifically with sandfish. They are presently
regulated under the general provisions for food fish.
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Suzestions For Future Management
Basic life history, abundance, and

distribution data are needed.
Trawl gear may not be effectivE for

harvesting adult sandfish buried in the sand. The
effects of the gear on the habitat and other species
such as juvenile english sole, surf perch, crab, and
surf birds raises concerns.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting Pacific sandfish on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Pacific sandfish should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. There is veil little abundance,
distribution, or life history information
available on Pacific sandfish.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Effective harvest gear in unknown, so
effects on habitats and other species are
known.

b. Effect of trawl gear on habitat and other
species is uncertain.

c. The effect on the ecosystem of a large-
scale removal of a single species is
unknown.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. There is no recreational fishery for
sandfish.

b. A fishery in near-shore waters could
conflict with existing fisheries.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Analysis of existing data, sampling, and
monitoring a new fishery would require
additional staff resources.
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Spawning probably takes place in rocky,
shallow waters during winter months (around
February). About one thousand eggs are laid in a
gelatinous mass attached to rocky surfaces.
Incubation is about one year after which all eggs
seem to hatch at once. Larvae begin schooling at the
surface immediately upon hatching. Sandfish first
burrow into sand as juveniles at about 55-65 mm in
length.
Food and Growth

Larvae feed on planktonic crustaceans such
as euphausiid larvae and copepods.

Larvae are about 16 mm, total length, at
hatching and resemble small adults by the time
they reach 45-50 mm in about 70 days.
Migration

Since adults inhabit sandy beaches and eggs
are found on rocky surfaces, some spawning
movement along the shore must occur. One egg mass
in a rocky intertidal area was found 8 km from the
nearest sandy intertidal area.

Population
Abundance, distribution, and other

population parameters are unknown.

Harvest
Another species of sandfish is harvested in

Japan with a type of shrimp trawl. No landing of
Pacific sandfish have occurred in Oregon.

Management
Present Regulations

Oregon has no regulations dealing
specifically with sandfish. They are presently
regulated under the general provisions for food fish.
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Suggestions For Future Management
Basic life history, abundance, and

distribution data are needed.
Trawl gear may not be effective for

harvesting adult sandfish buried in the sand. The
effects of the gear on the habitat and other species
such as juvenile english sole, surf perch, crab, and
surf birds raises concerns.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting Pacific sandfish on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Pacific sandfish should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(l) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. There is vert little abundance,
distribution, or life history information
available on Pacific sandfish.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Effective harvest gear in unknown, so
effects on habitats and other species are
known.

b. Effect of trawl gear on habitat and other
species is uncertain.

c. The effect on the ecosystem of a large
scale removal of a single species is
unknown.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non
consumptive uses, public access, etc;

a. There is no recreational fishery for
sandfish.

b. A fishery in near-shore waters could
conflict with existing fisheries.

(4) Ability of the Department and other agencies to
moni tor the fishery for needed data and compliance
with rules and regulations;

a. Analysis of existing data, sampling, and
monitoring a new fishery would require
additional staff resources.



(5) Recommendations for future fishery
development including gear types and effort levels.

a. Information not sufficient to determine
optimum effort levels.

b. Effects of harvesting benthic animals
with trawl gear needs to be investigated.

Program Objectives
(1) Develop scientific information on the stocks and
life history of sandfish.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey

and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practiccs and
equipment to protect the ocean resources

a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for sandfish.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 10
b. Gear restrictions no dredging or trawl

permits (*)
-area specific permits,
-experimental gear permits may he
required,
-no permit needed for hand lines or hand
harvest
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(*) limited numbers of experimental gear
permits may be issued for trawl harvest

c. Renewal requirement - 5 landings
Other ontions

a. Status quo - species not on developmental
fisheries list
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Smelt
Family Osmeridae

surf smelt Hypomesus pretiosus
eulachon Thaleichthys pacificus
night smelt Spirinchus starksi
longfin smelt Spirinchus thaleichthys
whitebait smelt Allosmerus elongatus

Ecology
In general, smelt are found in cold coastal,

estuarine, and fresh waters of the eastern Pacific,
from south or central California to southeast or
central Alaska. Knowledge of adult distribution in
the ocean is limited. However, smelt are taken as
incidental catch in shrimp trawls and can be found
as deep as 75 fm. Spawning habitat for surf and
night smelt are sandy beaches in intertidal areas.
Longfin and eulachon spawn in freshwater on sandy-
gravel areas. Longfin smelt can be found in the ocean
but are primarily an estuarine species. Longfin have
become landlocked in a few freshwater lakes in
British Columbia and Washington.

Life History
Reproduction

Little is known on the life history of
whitebait smelt except they probably spawn in
sandy subtidal areas. Surf and night smelt
generally spawn on the same selected beaches each
year. Night smelt spawn at night and mostly
earlier in the year (January through June) than surf
smelt (June through September). Females release
eggs in batches, producing 1,300-37,000 eggs
depending on body size. The eggs are laid on the
beach and adhere to sand and gravel and hatch in
about two weeks.

Eulachon and longfin smelt are anadromous-
returning to fresh water areas to spawn in winter to
early spring with most adults dying after spawning-
a few have been found to survive to spawn a second
time. Females lay 7,000-31,000 eggs depending on
body size. Eggs hatch in 20-40 days.
Food and Growth

Smelt are voracious feeders on zooplankton
such as copepods, amphipods, euphausiids, mysids,
and other planktonic crustaceans. All species are
important prey for many marine fishes, birds, and
mammals.

Most species are sexually mature at age two
or three years and have a maximum age of three
years. Eulachon can live to five years.
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Surf smelt are the largest species reaching
lengths of 12 inches. Whitebait smelt and eulachon
will reach lengths of nine inches and night and
longf in smelt will reach lengths of six inches.
Mieration

Eulachon and longfin smelt are anadromous-
returning to fresh water areas to spawn. Longfin also
show a seasonal movement pattern-they are in
lower estuarine/marine areas in spring and summer,
and move to upper estuarine areas in the fall.
Mature adults then move to freshwater areas in
winter to spawn. There is no overall large scale
migration patterns for the other species.

Population
Information regarding general population

sizes is limited. Given their short live cycle,
excessive fishing could cause smelt populations to
decline in a short time frame. Heavy use of beach
spawning areas can compact gravel and crush
recently spawned eggs. Eulachon and longfin smelt
populations are heavily influence by freshwater
flows. In California, researchers have found a
positive association between river flows and
abundance and juvenile survival of longfin smelt. In
Oregon, rims of eulachon have been altered because
of reduction of river flows or pollution. Longfin
smelt have declined in some areas of California to a
point of being scarce most likely due to increase in
diversion of freshwater from estuaries.

Harvest
The majority of the commercial harvest of

smelt in Oregon comes from the Columbia River
where they are harvested with trawl gear. Landing
from other areas has been small in the last few
years (Table 6).

Sport jig harvest of smelt is significant on an
intermittent basis in south coast estuaries (Coos Bay
to Brookings) in the summer months. There is also,
intermittently, a significant dip net harvest of surf
smelt on the beaches near Yachats in the summer.

Smelt are encountered in the open ocean
with commercial gear, but it may prove difficult to
locate large enough quantities consistently enough
for a directed fishery.

Management
Present Regulations

In the Pacific Ocean, commercial smelt
harvest is regulated under the general provisions for
food fish and is open year-round. Commercial
harvest in the Columbia River is regulated by a
season (December I-March 31), area and time
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In general, smelt are found in cold coastal,
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from south or central California to southeast or
central Alaska. Knowledge of adult distribution in
the ocean is limited. However, smelt are taken as
incidental catch in shrimp trawls and can be found
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Longfin and eulachon spawn in freshwater on sandy
gravel areas. Longfin smelt can be found in the ocean
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Life History
Reproduction

Little is known on the life history of
whitebait smelt except they probably spawn in
sandy subtidal areas. Surf and night smelt
generally spawn on the same selected beaches each
year. Night smelt spawn at night and mostly
earlier in the year (January through June) than surf
smelt (June through September). Females release
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depending on body size. The eggs are laid on the
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returning to fresh water areas to spawn in winter to
early spring with most adults dying after spawning
a few have been found to survive to spawn a second
time. Females lay 7,000-31,000 eggs depending on
body size. Eggs hatch in 20-40 davs.
Food and Growth .

Smelt are voracious feeders on zooplankton
such as copepods, amphipods, euphausiids, mysids,
and other planktonic crustaceans. All species are
important prey for many marine fishes, birds, and
mammals.

Most species are sexually mature at age two
or three years and have a maximum age of three
years. Eulachon can live to five years.

surf smelt
eulachon
night smelt
longfin smelt
whitebait smelt

Hypomesus pretiosus
Thaleichthys pacificus

Spirinchus starksi
Spirinchus thaleichthys

Allosmerus elongatus
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Surf smelt are the largest species reaching
lengths of 12 inches. Whitebait smelt and eulachon
will reach lengths of nine inches and night and
longfin smelt will reach lengths of six inches.
Mi~ration

Eulachon and longfin smelt are anadrornous
returning to fresh water areas to spawn. Longfin also
show a seasonal movement pattern-they are in
lower estuarine/marine areas in spring and summer,
and move to upper estuarine areas in the fall.
Mature adults then move to freshwater areas in
winter to spawn. There is no overall large scale
migration patterns for the other species.

Population
Information regarding general population

sizes is limited. Given their short live cycle,
excessive fishing could cause smelt populations to
decline in a short time frame. Heavy use of beach
spawning areas can compact gravel and crush
recently spawned eggs. Eulachon and longfin smelt
populations are heavily influence by freshwater
flows. In California, researchers have found a
positive association between river flows and
abundance and juvenile survival of longfin smelt. In
Oregon, runs of eulachon have been altered because
of reduction of river flows or pollution. Longfin
smelt have declined in some areas of California to a
point of being scarce most likely due to increase in
diversion of freshwater from estuaries.

Harvest
The majority of the commercial harvest of

smelt in Oregon comes from the Columbia River
where they are harvested with trawl gear. Landing
from other areas has been small in the last few
years (Table 6).

Sport jig harvest of smelt is significant on an
intermittent basis in south coast estuaries (Coos Bay
to Brookings) in the summer months. There is also,
intermittently, a significant dip net harvest of surf
smelt on the beaches near Yachats in the summer.

Smelt are encountered in the open ocean
with commercial gear, but it may prove difficult to
locate large enough quantities consistently enough
for a directed fishery.

Management
Present Re~ulations

In the Pacific Ocean, commercial smelt
harvest is regulated under the general provisions for
food fish and is opert year-round. Commercial
harvest in the Columbia River is regulated by a
season (December 1-March 31>, area and time



Table 6. Annual harvest of smelt species in Oregon (excluding Columbia River), 1984-1993: landings (Ib), effort
(vessels), and number of vessels meeting proposed minimum annual renewal requirements.

1984 1985 1986 1987 1988 1989 19) 1991 1992 1993
Landings 25,362 72,147 27,918 21,979 40 141,198 40 588 1,627 352
Effort na na na na I na 1 2 na 3
No. with mm.
renewalreq. m na in 0 na 0 0 na 0

closures within the season, and gear restrictions
(mesh size, net configurations, and vessel size). Dip
nets are legal in the Sandy River and dip nets and
gill nets are legal in the Umpqua River. Other
rivers and estuaries are closed to commercial
harvest.

Recreational harvest may be done with
hook and line, dip net, or cast net. Daily sport limit
is 25 lb (in aggregate with herring, anchovy, and
sardines). No sport license is required.

Suzeestions For Future Management
Smelts occur in bays7-esttaries, and inshore

areas along the outer coast. Beach erosion, fills, and
pollution may have deleterious effects on their
spawning areas, general habitat, and populations.

The effect on the marine ecosystem of
harvesting large amounts of an important food item
for so many marine species is unknown.

Effects Evaluation
information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting smelt on resources
and uses of other marine resources, the continental
shelf, the Oregon nearshore ocean, and onshore
areas. Smelt should be managed under the
developing fisheries program with conservative
numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Smelt are widely distributed from
Alaska to California, are short lived,
fast growing, and highly fecund.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Present harvest methods have little
effect on spawning habitat and little
incidental catch.
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b. Protection of spawning areas from other
effects is needed.

c. Smelt are important prey species of other
marine animals - effect on other pecies of
heavy fishing of smelt is uncertain.

d. The effect on the ecosystem of a large-
scale removal of a single species is
unknown.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. Some recreational harvest of smelt occurs
in Oregon.

b. Harvest in estuaries could conflict with
other users of the areas.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Present level of staff resources is not
sufficient to expand smelt fisheries into
other estuaries.

(5) Recommendations for future fishery
development including gear types and effort levels.

a. Increased development of estuary based
fisheries is not recommended.

Program Objectives
(1) Determine stock parameters required to optimize
biological and economic yield of the species;

(2) Determine gear types and configuration required
to optimize biological and economic yield of the
species while protecting sufficient reproductive
stock to ensure surplus production and recruitment;

(3) Analyze fishery practices, interactions of
social, economic, and biological factors to determine
optimum levels of effort for the species;

Table 6. Annual harvest of smelt species in Oregon (excluding Columbia River), 1984-1993: landings (lb), effort
(vessels), and number of vessels meeting proposed minimum annual renewal requirements.

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
Landings 25,362 72,147 27,918 21,979 40 141,198 40 588 1,627 352
Effort na na na na 1 na 1 2 na 3
No. with min.
renewal req. m m m na 0 m a a m a

closures within the season, and gear restrictions
(mesh size, net configurations, and vessel size). Dip
nets are legal in the Sandy River and dip nets and
gill nets are legal in the Umpqua River. Other
rivers and estuaries are closed to commercial
harvest.

Recreational harvest may be done with
hook and line, dip net, or cast net. Daily sport limit
is 25 lb (in aggregate with herring, anchovy, and
sardines). No sport license is required.

Su~~estionsFor Future Management
Smelts occur in bays;--estuaries, and inshore

areas along the outer coast. Beach erosion, fills, and
pollution may have deleterious effects on their
spawning areas, general habitat, and populations.

The effect on the marine ecosystem of
harvesting large amounts of an important food item
for so many marine species is unknown.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting smelt on resources
and uses of other marine resources, the continental
shelf. the Oregon nearshore ocean, and onshore
areas. Smelt should be managed under the
developing fisheries program with conservative
numbers of permits and restrictions.

0) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Smelt are widely distributed from
Alaska to California, are short lived,
fast growing, and highly fecund.

(2) Biological and ecological effects on cri tical
marine habitats, other habitats and other species
supported by those habitats;

a. Present harvest methods have little
effect on spawning habitat and little
incidental catch.
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b. Protection of spawning areas from other
effects is needed.

c. Smelt are important prey species of other
marine animals - effect on other pecies of
heavy fishing of smelt is uncertain.

d. The effect on the ecosystem of a large
scale removal of a single species is
unknown

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non
consumptive uses, public access, etc;

a. Some recreational harvest of smelt occurs
in Oregon.

b. Harvest in estuaries could conflict with
other users of the areas.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Present level of staff resources is not
sufficient to expand smelt fisheries into
other estuaries.

(5) Recommendations for future fishery
development including gear types and effort levels.

a. Increased development of estuary based
fisheries is not recommended.

Program Objectives
0) Determine stock parameters required to optimize
biological and economic yield of the species;

(2) Determine gear types and configuration required
to optimize biological and economic yield of the
species while protecting sufficient reproductive
stock to ensure surplus production and recruitment;

(3) Analyze fishery practices, interactions of
social, economic, and biological factors to determine
optimum levels of effort for the species;



(4) Evaluate and refine gear types necessary to
minimize or eliminate catch of prohibited or
unwanted incidentally caught species;

(5) Develop long term managemen.t plan

Management Options
Staff and Board recommendations

a. Permits - 20 for ocean harvest
b. Gear restrictions - specially adapted

small mesh gill nets may be permitted
- no permits for hand line or hand harvest
-no trawl permits (*)
- may need experimental gear permit

(*) limited numbers of experimental
gear permits may be issued for trawl
harvest.

c. Renewal requirement -5 landings of 100 lb
Other options

a. Status quo - species not on developmental
fisheries list

References
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M. E. Monaco. 1991. Distribution and abundance of
fishes and invertebrates in west coast estuaries.
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Hart, J. L. 1973. Pacific fishes of Canada.
Fisheries Research Board of Canada. Bulletin No.
180. 740pp.
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S. L. Christopher, C. M. Dewees, and C. W. Haugen
(eds). California's living marine resources and their
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University of California, Davis, CA.
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Pacific pomfret

Brama japonica

Ecology
The Pacific pomfret is distributed from

southern California to the Gulf of Alaska, Aleutian
Islands, and to the Pacific coast of Japan. The
southern limit to their distribution appears to be
about 20° N where surface water temperatures
exceed 70° F. They are pelagic and found in near-
surface waters, to depths of 50 fm. Distribution
(north/south as well as vertical) seems to be
strongly controlled by temperature; they are usually
found in water temperatures between 50° to 66° F.

Life History
Reproduction

Spawning of pomfret is not well documented.
It probably occurs in autumn or early winter (January
- April). Gonads are nearly mature during the
spring-summer northern migration, but spawning
does not occur during the migration. Some research is
suggesting pomfret may spawn twice a year. Eggs
areprobably pelagic.
Food and Growth

Squid and fish are the most common food
items. Crustaceans have also been found in the food.
Sharks may be the major predators of Pacific
pomfret. They may be competitors with salmon as
they are found in the same areas and have a similar
diet.

Older estimates of maximum size is about
120 cm, newer research suggests maximum size may
be about 62cm. Most fish caught are in the 30-50cm
length range and estimated to be 4-6 years old.
Large fish are generally found farther north with
smaller fish staying in the more southerly waters
during the summer and not migrating north.
Maximum age could be greater than 20 years.
Migration

Pomfret migrate north with the warm
waters to highly productive feeding grounds during
the spring and summer and then south during
autumn. Researcher have estimated their
movement at 3 to 9 miles a day.

Population
Western and eastern Pacific pomfret inhabit

different temperature ranges, with some overiap.
Researchers have not yet determined if they are
separate stocks or an interbreeding population. Sex
ratio is probably 1:1.

(4) Evaluate and refine gear types necessary to
minimize or eliminate catch of prohibited or
unwanted incidentally caught species;

(5) Develop long term management plan

Management Options
Staff and Board recommendations

a. Permits - 20 for ocean harvest
b. Gear restrictions - specially adapted

small mesh gill nets may be permitted
- no permits for hand line or hand harvest
-no trawl permits (*)

- may need experimental gear permit
- (*) limited numbers of experimental
gear permits may be issued for trawl
harvest.

c. Renewal requirement - 5 landings of 100 Ib
Other options

a. Status quo - species not on developmental
fisheries list
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Pacific pomfret
Brama japonica

Ecology
The Pacific pomfret is distributed from

southern California to the Gulf of Alaska, Aleutian
Islands, and to the Pacific coast of Japan. The
southern limit to their distribution appears to be
about 20° N where surface water temperatures
exceed 70° F. They are pelagic and found in near
surface waters, to depths of 50 fm. Distribution
(north/ sou th as well as vertical) seems to be
strongly controlled by temperature; they are usually
found in water temperatures between 50° to 66° F.

Life History
Reproduction

Spawning of pomfret is not well documented.
It probably occurs in autumn or early winter (January
- April). Gonads are nearly mature during the
spring-summer northern migration, but spawning .
docs not occur during the migration. Some research IS

suggesting pomfret may spawn twice a year. Eggs
are probably pelagic.
Food and Growth

Squid and fish are the most common food
items. Crustaceans have also been found in the food.
Sharks may be the major predators of Pacific
pomfret. They may be competitors with salmon as
they are found in the same areas and have a similar
diet.

Older estimates of maximum size is about
120 em, newer research suggests maximum size may
be about 62 em. Most fish caught are in the 30-50 em
length range and estimated to be 4-6 years old.
Large fish are generally found farther north with
smaller fish staying in the more southerly waters
during the summer and not migrating north.
Maximum age could be greater than 20 years.
Migration

Pomfret migrate north with the warm
waters to highly productive feeding grounds during
the spring and summer and then south during
autumn. Researcher have estimated their
movement at 3 to 9 miles a day.

Population
Western and eastern Pacific pomfret inhabit

different temperature ranges, with some overlap.
Researchers have not yet determined if they are
separate stocks or an interbreeding population. Sex
ratio is probably 1:1.



Qualitative assessment of pomfret
abundance indicates commercial potential exists.
Next to salmon, pomfret were the most abundant
fish caught in exploratory gill net surveys in the
Gulf of Alaska; roughly 17% of the total catch was
pomfret. Maximum population densities will most
probably occur in the southern part of their range
during the winter.

Harvest
Pomfret have been a large bycatch in the

Asian drift gill net fisheries for flying squid and gill
net and purse seine fisheries for salmon in Alaska.
The estimated catch of Pacific pomfret in the squid
fisheries in 1990 and 1991 was 1,329 million and 82
million fish, respectively. Pomfret are also
harvested off Spain with long line gear. There
have been no landings of pomfret into Oregon.

Management
Present Regulations

Oregon has no regulations regarding Pacific
pomfret specifically. They are regulated as an
ocean food fish.
Sueeestions For Future Management

Segregation of large and small fish during
the northward migration would help to focus
harveston mature individuals or establish size
limits.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting Pacific pomfret on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Pacific pomfret should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Abundance and life history data are
limited. By-catch information from
other fisheries suggest a good abundance.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Pomfret inhabit the upper layers of the
water column. Gear would have little
impact on habitat.
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b. Impact on other species is unknown.
c. The effect of large-scale removal of a

single species on the ecosystem is
unowit

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. Access to the resource by the general
public limited.

b. There is no recreational fishery for
Pacific pomfret.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Analysis of existing data, sampling, and
monitoring a new fishery would require
additional staff resources.

b. Reciprocal landing laws in other states
may be needed.

(5) Recommendations for future fishery
development including gear types and effort levels.

a. Information not sufficient to determine
optimum effort levels.

Program Objectives
(1) Develop scientific information on the stocks and
life history of Pacific pomfret.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing survey and

commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

Qualitative assessment of pomfret
abundance indicates commercial potential exists.
Next to salmon, pomfret were the most abundant
fish caught in exploratory gill net surveys in the
Gulf of Alaska; roughly 17% of the total catch was
pomfret. Maximum population densities will most
probably occur in the southern part of their range
during the winter.

Harvest
Pomfret have been a large bycatch in the

Asian drift gill net fisheries for flying squid and gill
net and purse seine fisheries for salmon in Alaska.
The estimated catch of Pacific pomfret in the squid
fisheries in 1990 and 1991 was 1,329 million and 82
million fish, respectively. Pomfret are also
harvested off Spain with long line gear. There
have been no landings of pomfret into Oregon.

Management
Present RelWlations

Oregon has no regulations regarding Pacific
pomfret specifically. They are regulated as an
ocean food fish.
Suggestions For Future Management

Segregation of large and small fish during
the northward migration would help to focus
harvest on mature individuals or establish size
limits.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting Pacific pomfret on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Pacific pomfret should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

0) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Abundance and life history data are
limited. By-eatch information from
other fisheries suggest a good abundance.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Pomfret inhabit the upper layers of the
water column. Gear would have little
impact on habitat.
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b. Impact on other species is unknown.
c. The effect of large-scale removal of a

single species on the ecosystem is
unknown.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non
consumptive uses, public access, etc;

a. Access to the resource by the general
public Iimi ted,

b. There is no recreational fishery for
Pacific pomfret.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Analysis of existing data, sampling, and
monitoring a new fishery would require
addi tional staff resources.

b. Reciprocal landing laws in other states
may be needed.

(5) Recommendations for future fishery
development including gear types and effort levels.

a. Information not sufficient to determine
optimum effort levels.

Program Objectives
0) Develop scientific information on the stocks and
life history of Pacific pomfret.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and / or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing survey and

commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.



(4) Identify and protect critical marine habitat and
other important biological habitats for Pacific
pomfret.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 10
b. Gear restrictions experimental gear

permits may be issued.
c. Renewal requirement 5 landings of 100 lb

Other options
a. Status quo - species not on developmental

fisheries list

References
Hart, J. L. 1973. Pacific fishes of Canada.

Fisheries Research Board of Canada. Bulletin. No.
180. 740 pp.

Pearcy, W. C., J. P. Fisher, and M. M.
Yoklavich. 1993. Biology of the Pacific pomfret
(Brama japonica ) in the north Pacific ocean. Can.
Fish. Aquat. Sci. 50:2608-2625.

Shimazaki, K. 1989. Ecological studies of
the pomfret (Brarna japonica ) in the north Pacific
ocean. pp. 195-205. in Beamish, R.J. and GA.
McFarlane (eds). Effects of ocean variability on
recruitment and an evaluation of parameters used in
stock assessment models. Can. Spec. PuhI. Fish.
Aquat. Sci. 108.

Trumble, R. J. 1973. Distribution, relative
abundance, and general biology of selected
underutilized fishery resources of the eastern north
Pacific ocean. M.S. thesis. University of

Washington, Seattle, WA. pp.

A-27

Slender sole

Lyopsetta exilis

Ecology
Slender sole are found from Baja California

to southeast Alaska in shallow to moderate depths
42 to 280 fm) on sand and mud bottoms. Sediment
type had a significant effect on the research catches
of slender sole. The largest catches were on clayey-
silt bottom. Depth also plays a part in slender sole
distribution. They were most abundant in the 50
100 fm range. In this range, they were also the most
dominant species, comprising 38- 42% of the number
of fishes collected.

Life History
Reproduction

Slender soles spawn in February through
June. Eggs and larvae are pelagic. Larvae have been
found from I to 70 miles offshore. They
metamorphosis to adult forms and settle to the
bottom before mid-fall.
Food and Growth

Slender sole feed principally on pelagic
crustaceans such as euphausiids and shrimp.

Fifty percent of males are mature at about 14
cm and females at about 16cm. Maximum size is
approximately 35 cm in length.

Total instantaneous mortality rate for
slender has been calculated at 0.68 for males, ages 6-
10 and 0.65 for females, ages 10-17.
Migration

Research surveys found larger catches in
winter than summer, especially at deep stations,
suggesting a seasonal bathymetric movement.

Population
Research surveys have found the slender

sole to be one of the most abundant flatfish on the
bottom of the continental shelf off Oregon. Biomass
estimates for slender sole have been calculated at
0.1 to 5.2 g/10 m2 and from 481 to 2,345 metric tons

Harvest
Slender sole is caught with trawl gear but

not utilized because of its small, slender size. There
has been essentially no landings of slender sole into
Oregon (Table 7).

(4) Identify and protect critical marine habitat and
other important biological habi tats for Pacific
pomfret.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 10
b. Gear restrictions - experimental gear

permits may be issued.
c. Renewal requirement - 5 landings of 100 lb

Other options
a. Status quo - species not on developmental

fisheries list
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Slender sole
Lyopsetta exilis

Ecology
Slender sole are found from Baja California

to southeast Alaska in shallow to moderate depths (
42 to 280 fm) on sand and mud bottoms. Sediment
type had a significant effect on the research catches
of slender sole. The largest catches were on clayey
silt bottom. Depth also plays a part in slender sole
distribution. They were most abundant in the 50 
100 fm range. In this range. they were also the most
dominant species, comprising 38 - 42% of the number
of fishes collected.

Life History
Reproduction

Slender soles spawn in February through
June. Eggs and larvae are pelagic. Larvae have been
found from 1 to 70 miles offshore. They
metamorphosis to adult forms and settle to the
bottom before mid-fall.
Food and Growth

Slender sale feed principally on pelagic
crustaceans such as euphausiids and shrimp.

Fifty percent of males are mature at about 14
em and females at about 16 em. Maximum size is
approximately 35 em in length.

Total instantaneous mortality rate for
slender has been calculated at 0.68 for males, ages 6
10 and 0.65 for females. ages 10-17.
?\figra tion

Research surveys found larger catches in
winter than summer. especially at deep stations.
suggesting a seasonal bathymetric movement.

Population
Research surveys have found the slender

sole to be one of the most abundant flatfish on the
bottom of the continental shelf off Oregon. Biomass
estimates for slender sole have been calculated at

0.1 to 5.2 gil 0 m2 and from 481 to 2,345 metric tons.

Harvest
Slender sale is caught with trawl gear but

not utilized because of its small, slender size. There
has been essentially no landings of slender sole into
Oregon (Table 7).



Table 7. Annual landings of slender sole in Oregon, 1984-1993: landings (lb), effort (vessels), and number of
vessels meeting proposed minimum annual renewal requirements.

Landings 0 5 0 0 0 0 0 0 0 0
Effort 0 1 0 0 0 0 0 0 0 0
No. with mm.
renewalreq. 0 0 0 0 0 0 0 0 0 0

Management
Present Reeulations

Oregon has no regulations dealing
specifically with slender sole. They are presently
managed under the general provisions for food fish.

Su2eestions For Future Manaeement
There is very little life history information

on slender sole.
Harvest of slender sole is essentially market

driven due to its size.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting slender sole on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Slender sole should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Data indicates abundance is good.
b. Life history data are lacking.
c. Slender sole are already caught in trawl

gear, but not utilized due to its size.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Effect of trawl gear on habitat and other
species is uncertain.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. Access to the resource by the general
public limited.

b. There is no recreational fishery for
slender sole.
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(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Analysis of existing data, sampling, and
monitoring a new fishery would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels.

a. Information not sufficient to determine
optimum effort levels.

b. Effects of harvesting benthic animals
with trawl gear needs to be investigated.

Program Objectives
(I) Develop scientific information on the stocks and
life history of slender sole.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey

and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

Table 7. Annual landings of slender sole in Oregon, 1984-1993: landings (lb), effort (vessels), and number of
vessels meeting proposed minimum annual renewal requirements.

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
Landings 0 5 0 0 0 0 0 0 0 0
Effort 0 1 0 0 0 0 0 0 0 0
No. with min.
renewal req. 0 0 0 0 0 0 0 0 0 0

Management
Present RelWlations

Oregon has no regulations dealing
specifically with slender sole. They are presently
managed under the general provisions for food fish.

Su~gestions For Future Management
There is very little life history information

on slender sole.
Harvest of slender sole is essentially market

driven due to its size.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting slender sole on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Slender sole should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(l) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Data indicates abundance is good.
b. Life history da ta are lacking.
c. Slender sole are already caught in trawl

gear, but not utilized due to its size.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Effect of trawl gear on habitat and other
species is uncertain.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non
consumptive uses, public access, etc;

a. Access to the resource by the general
public limited.

b. There is no recrea tional fishery for
slender sole.
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(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Analysis of existing data, sampling, and
monitoring a new fishery would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels.

a. Information not sufficient to determine
optimum effort levels.

b. Effects of harvesting benthic animals
with trawl gear needs to be investigated.

Program Objectives
(l) Develop scientific information on the stocks and
life history of slender sole.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and / or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey

and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.



(4) Identify and protect critical marine habitat and
other important biological habitats for slender sole.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 10
b. Gear restrictions experimental gear

permits may be issued.
c. Renewal requirement 5 landings of 100 lb

Other options
a. Status quo - species not on developmental

fisheries list
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(4) Identify and protect critical marine habitat and
other important biological habitats for slender sole.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 10
b. Gear restrictions - experimental gear

permits may be issued.
c. Renewal requirement - 5 landings of 100 Ib

Other options
a. Status quo - species not on developmental
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Box crab

Lopholithodes foraminatus

Ecology
Box crab are found from British Columbia to

southern California, in depths of intertidal to 299
fm, on sandy, rocky, and muddy bottom.

A commensal relation has been found
between box crab and the black-tail liparid or snail
fish, Careproctus rnelanurus. Developing eggs and
larvae of the small fish have been found in the gill
cavity of the box crab.

Life History
Reproduction

Egg-bearing females are common off southern
California in February, and hatching probably
occurs sometime in spring.
Food and Growth

Box cab probably feed mainly on
invertebrates that occur in their habitat. The major
predator is probably octopus.

Mature males weigh about 1.3 pounds,
largest individuals are about 2.5 pounds and
measures seven inches across the back. Females are
smaller than the males
Migration

Box crab may possibly undergo migrations
from deep to shallow waters and vice versa during
certain seasons.

Population
Abundance, distribution, and other

population parameters are unknown.

Harvest
Box crab were first harvested in Oregon in

1982, and reached a peak harvest of 272,000 lb in
1984 (Table 8). Landings dropped after 1985 due to a
lack of market. Most of the harvest was by crab
pots, although, they are also commonly caught with
trawl gear. One researcher suggested trawling may
be more efficient for catching box crab commercially

because of long soak times needed with pots. Meat
yield is about 25%.

Management
Present Regulations

Box crab must be harvested by pots or rings
which meet the same specifications as Dungeness
crab gear. However, permits may be obtained to
harvest box crab with trawl gear outside Oregon
waters. Box crab may not be harvested in depths
less than 40 fm when the season for Dungeness crab is
closed. There are no size or sex restrictions for box
crab, however, they may not be mutilated before
landing so the species can not be determined.
Suggestions For Future Manaeement

Little is known about the biology, behavior,
or population parameters of box crab.

Seasonal gear restrictions may be needed to
prevent conflicts with the Dungeness crab closures.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting box cab on resources
and uses of other marine resources, the continental
shelf, the Oregon nearshore ocean, and onshore
areas. Box crabs should be managed under the
developing fisheries program with conservative
numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Abundance, distribution, and life history
data are limited.

b. Existing data suggests a limited fishery
might be feasible.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Effect of trawl gear on habitat and other
species uncertain; incidental catch could
be significant.

TableS. Annual harvest of box crab in Oregon, 1984-1993 (excluding trawl by-catch): landings (Ib), effort
(vessels), and-number of vessels meeting proposed minimum annual renewal requirements.

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
Landings 269,854 93,429 3,060 19 0 31 8,490 10,341 113 371

Effort 14 9 1 3 0 2 2 2 2 3

No. with mm.
renewalreq. 3 1 0 3 0 0 1 0 0 0
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Box crab
Lopholithodes foraminatus

Ecology
Box crab are found from British Columbia to

southern California, in depths of intertidal to 299
fm, on sandy, rocky, and muddy bottom.

A commensal relation has been found
between box crab and the black-tailliparid or snail
fish, Careproctus melanurus. Developing eggs and
larvae of the small fish have been found in the gill
cavity of the box crab.

Life History
Reproduction

Egg-bearing females are common off southern
California in February, and hatching probably
occurs sometime in spring. .
Food and Growth

Box crab probably feed mainly on
invertebrates that occur in their habitat. The major
predator is probably octopus.

Mature males weigh about 1.3 pounds,
largest individuals are about 2.5 pounds and
measures seven inches across the back. Females are
smaller than the males
Migration .

Box crab may possibly undergo migrations
from deep to shallow waters and vice versa during
certain seasons.

Population
Abundance, distribution, and other

population parameters are unknown.

Harvest
Box crab were first harvested in Oregon in

1982, and reached a peak harvest of 272,000 Ib in
1984 (Table 8). Landings dropped after 1985 due to a
lack of market. Most of the harvest was by crab
pots, although, they are also commonly caught with
trawl gear. One researcher suggested trawling may
be more efficient for catching box crab commercially

because of long soak times needed with pots. Meat
yield is about 25%.

Management
Present Regulations

Box crab must be harvested by pots or rings
which meet the same specifications as Dungeness
crab gear. However, permits may be obtained to
harvest box crab with trawl gear outside Oregon
waters. Box crab may not be harvested in depths
less than 40 fm when the season for Dungeness crab is
closed. There are no size or sex restrictions for box
crab, however, they may not be mutilated before
landing so the species can not be determined.
Suggestions For Future Management

Little is known about the biology, behavior,
or population parameters of box crab.

Seasonal gear restrictions may be needed to
prevent conflicts with the Dungeness crab closures.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting box crab on resources
and uses of other marine resources, the continental
shelf, the Oregon nearshore ocean, and onshore
areas. Box crabs should be managed under the
developing fisheries program with conservative
numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Abundance, distribution, and life history
data are limited.

b. Existing data suggests a limited fishery
might be feasible.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Effect of trawl gear on habitat and other
species uncertain; incidental catch could
be significant.

Table 8. Annual harvest of box crab in Oregon, 1984-1993 (excluding trawl by-catch): landings (lb), effort
(vessels), and number of vessels meeting proposed minimum annual renewal requirements.

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
Landings 269,854 93,429 3,060 19 0 31 8,490 10,341 113 371
Effort 14 9 1 3 0 2 2 2 2 3
No. with min.
renewal re<;j. 3 0 0 0 0 0 0 0
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b. Pot gear would have minimal effect on
habitat.

c. Incidental catches with pot gear would be
small.

d. The effect on the ecosystem of a large-
scale removal of a single species is
unw

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses,public access, etc;

a. Access to the resource by the general
public limited.

b. There is no recreational fishery for box
crab.

c. There are possible conflicts with pot gear
and other fisheries.

d. Seasonal gear restrictions may be needed
to prevent conflicts with the Dungeness
cab closures.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Effects of development of new gears,
analysis of existing data, sampling and
monitoring a new fishery would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels.

a. Appropriate escape port specifications
need to be investigated.

b. Information not sufficient to determine
optimum effort levels.

c. Effects of harvesting benthic
invertebrates with trawl gear needs to be
investigated.

Program Objectives
(1) Develop scientific information on the stocks and
life history of box crabs.

a. need geographic distribution of effort.
b. Need opportnnities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey

and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem.
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a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for box crab.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 25
b.. Gear restrictions - pots only
c. Renewal requirement -5 landings of 100 lb

Other options
a. Status quo - species not on developmental

fisheries list
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b. Pot gear would have minimal effect on
habitat.

c. Incidental catches with pot gear would be
small.

d. The effect on the ecosystem of a large
scale removal of a single species is
unknown.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non
consumptive uses,public access, etc;

a. Access to the resource by the general
public limited.

b. There is no recreational fishery for box
crab.

c. There are possible conflicts with pot gear
and other fisheries.

d. Seasonal gear restrictions may be needed
to prevent conflicts with the Dungeness
crab closures.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Effects of development of new gears,
analysis of existing data, sampling and
monitoring a new fishery would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels.

a. Appropriate escape port specifications
need to be investigated.

b. Information not sufficient to determine
optimum effort levels.

c. Effects of harvesting benthic
invertebrates with trawl gear needs to be
investigated.

Program Objectives
(l) Develop scientific information on the stocks and
life history of box crabs.

a. need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
,d. Need analysis of existing trawl survey

and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem.
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a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for box crab.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 25
b. Gear restrictions - pots only
c. Renewal requirement- 5 landings of 100 lb

Other options
a. Status quo - species not on developmental

fisheries list

References
Hart, J. F. L. 1982. Crabs and their relatives

of British Columbia. British Columbia Provincial
Museum, Victoria, Canada. 267 pp.

Kato, S. 1992. Box crab. pp.192. In W. S.
Leet, C. M. Dewees, and C. W. Haugen (eds).
California's living marine resources and their
utilization. Sea Grant Extension, UniverSity of
California, Davis, CA.



Grooved Tanner crab

Chionoecetes tanneri

Ecology
The gmoved Tanner crab occurs on the

continental slopes of central California to
Washington at depths from 250-1050 fm, with the
greatest relative abundance in the 275-425 fm depth
range. It has been found to be the dominant
invertebrate species taken with trawl gear in the
275-650 fm depth range.

Life History
Reproduction

Reproduction in the Tanner crab is not well
documented. Adult males migrate to deeper waters
in the fall and winter, presumably for mating.
Tanner crabs are probably polygamous - a crab will
mate with more than one individual. Eggs are
carried by the female for almost a year and hatch in
the next winter (January - March) just before the next
batch of eggs are ovulated and then fertilized.
Larvae are planktonic near the sea surface for
approximately of 80 days. During this planktonic
phase, surface currents are mostly directed offshore.
Consequently, when the larvae settle to the bottom,
they are distributed at greater depths. Young crab
then migrate to shallower depths as growth
proceeds.
Food and Growth

The Tanner crabs are probably food
generalists, opportunistic, and sometimes
cannibalistic.

Adult male crabs average 143-149mm in
carapace width and 1.7-2.4 lb in weight. Females
are considerably smaller, averaging 102 mm in
width and 0.6-0.8 lb in weight. Average size of
adults and juveniles decreases with greater depth.

Molting probably takes place in late summer
fail. Most females cease to molt after the puberty

molt. Adult males may not molt every year. The
mean carapace width increase after molting for
juvenile crabs was calculated to be 26.14%.

Minimum size at maturity is approximately
118 mm carapace width for males and 85mm for
females. Age at maturity is predicted to be 5-6
years.
Mieration

There is some disagreement about whether
the males have a seasonal migration and whether
there is differential distribution by sex or age.
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Population
A differences in relative abundance for

males and females may occur with season and depth.
In general, the abundance of males by depth may
shift seasonally. The abundance of females appears
to be stationary. During the spring and summer,
sexes may be separate, with males most abundant
between 275-300 fm and females between 350-375 fm.
In the fall and winter, males may move to deeper
water.

There may also be a difference in relative
abundance by age with adults most abundant
between 275400 fm and juveniles most abundant
between 350-850 fm. /

The sex ratiof of Tanner crabs starts out at
birth as approximately 1:1. For adults, the ratio is
about I male to 2.4-3.5 females.

In beam trawl surveys mean density
estimates were 56 crabs/km2 for adult males and 164
crabs/km2 for adult females. One study estimated
the total standing stock of adult Tanner crab along
the Oregon-Washington coast (in 450-870 m depths)
as 3.8 million lbs for males and 5.6 million lb for
females.

The larval period is the stage of life subject
to the most variable environment. Consequently,
timing of larvae in the surface environment would
probably be the most critical factor affecting
recruitment.

Harvest
Very little Tanner crab has been harvested

in Oregon (Table 9). Most has been incidental catch
from Trawl gear. Other shallower-water species of
Chionoecetes crab are harvested in Alaska and
Canada and support sizable fisheries.

Management
Present Regulations

Tanner crab must be harvested by pots or
rings which meet the same specifications as
Dungeness crab gear. However, permits may be
obtained to harvest Tanner crab with trawl gear
outside Oregon waters. Tanner crab may not be
harvested in depths less than 40 fm when the season
for Dungeness crab is closed. There are no size or sex
restrictions for Tanner crab, however, they may not
be mutilated before landing so the species can not be
determined.
Suggestions For Future Management

The difference in size-at-age and possible
seasonal depth segregation by sex would make it

Grooved Tanner crab
Chionoecetestanneri

Ecology
The grooved Tanner crab occurs on the

continental slopes of central California to
Washington at depths from 250-1050 fm, with the
greatest relative abundance in the 275-425 fm depth
range. It has been found to be the dominant
invertebrate species taken with trawl gear in the
275-650 fm depth range.

Life History
Reproduction

Reproduction in the Tanner crab is not well
documented. Adult males migrate to deeper waters
in the fall and winter, presumably for mating.
Tanner crabs are probably polygamous - a crab will
mate with more than one individual. Eggs are
carried by the female for almost a year and hatch in
the next winter (January - March) just before the next
batch of eggs are ovulated and then fertilized.
Larvae are planktonic near the sea surface for
approximately of 80 days. During this planktonic
phase, surface currents are mostly directed offshore.
Consequently, when the larvae settle to the bottom,
they are distributed at greater depths. Young crab
then migrate to shallower depths as growth
proceeds.
Food and Growth

The Tanner crabs are probably food
generalists, opportunistic, and sometimes
cannibalistic.

Adult male crabs average 143-149 mm in
carapace width and 1.7-2.4 lb in weight. Females
are considerably smaller, averaging 102 mm in
wid th and 0.6-0.8 Ib in weight. Average size of
adults and juveniles decreases with greater depth.

Molting probably takes place in late summer
- fall. Most females cease to molt after the puberty
molt. Adult males may not molt every year. The
mean carapace width increase after molting for
juvenile crabs was calculated to be 26.14%.

Minimum size at maturity is approximately
118 mm carapace width for males and 85 mm for
females. Age at maturity is predicted to be 5-6
years.
Migration

There is some disagreement about whether
the males have a seasonal migration and whether
there is differential distribution by sex or age.

Population
A differences in relative abundance for

males and females may occur with season and depth.
In general, the abundance of males by depth may
shift seasonally. The abundance of females appears
to be stationary. During the spring and summer,
sexes may be separate, with males most abundant
between 275-300 fm and females between 350-375 fm.
In the fall and winter, males may move to deeper
water.

There may also be a difference in relative
abundance by age with adults most abundant
between 275-400 fm and juveniles most abundant
between 350-850 fm. I

The sex rati0r. of Tanner crabs starts out at
birth as approximately 1:1. For adults, the ratio is
about 1 male to 2.4-3.5 females.

In beam trawl surveys mean density
estimates were 56 crabs/km2 for adult males and 164
crabs/km2 for adult females. One study estimated
the total standing stock of adult Tanner crab along
the Oregon-Washington coast (in 450-870 m depths)
as 3.8 million Ibs for males and 5.6 million Ib for
females.

The larval period is the stage of life subject
to the most variable environment. Consequently,
timing of larvae in the surface environment would
probably be the most critical factor affecting
recruitment.

Harvest
Very little Tanner crab has been harvested

in Oregon (Table 9). Most has been incidental catch
from Trawl gear. Other shallower-water species of
Chionoecetes crab are harvested in Alaska and
Canada and support sizable fisheries.

. Management
Present Regulations

Tanner crab must be harvested by pots or
rings which meet the same specifications as
Dungeness crab gear. However, permits may be
obtained to harvest Tanner crab with trawl gear
outside Oregon waters. Tanner crab may not be
harvested in depths less than 40 fm when the season
for Dungeness crab is closed. There are no size or sex
restrictions for Tanner crab, however, they may not
be mutilated before landing so the species can not be
determined.
Suggestions For Future Management

The difference in size-at-age and possible
seasonal depth segregation by sex would make it
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Table 9. Annual harvest of Tanner crab in Oregon, 1984-1993: landings (Ib), effort (vessels), and number of
vessels meeting proposed minimum annual renewal requirements.

1984 1985 1986 1987 1988 1989 19) 1991 1992 1993 /i251
Landings 0 48 0 121 0 16 0 9 9 2 -/

Effort 0 1 0 1 0 1 0 1 1 1

No. with mm.
renewalreq. 0 0 0 0 0 0 0 0 0

easy to establish a size limit, season, or maximum
depth to preclude the harvest of females.

Two research studies have concluded a trawl
fishery for Tanner crab would not be economical.
Tanner crab are too deep for most trawl gear to be
economical and other crab are larger and easier to
fish. Longline pot fishing was suggested as a better
method of assessing the commercial potential of the
Tanner crab stock.

The amount of Tanner crab available for
havest may already be taken by current trawl by-
catch.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting Tanner crab on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Tanner crabs should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Available data are dated and state-wide
abundance data are limited.

b. Existing data suggests a limited fishery
might be feasible.

c. The amount of current trawl by-catch
needs to be investigated.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Effect of trawl gear on habitat and other
species uncertain; incidental catch could
be significant.

b. Pot gear would have minimal offect on
habitat.

c. Incidental catches with pot gear would be
small.
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d. The effect on the ecosystem of a large-
scale removal of a single species is
unknown.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. Access to the resource by the general
public limited.

b. There is no recreational fishery for
Tanner crab.

c. There are possible conflicts with pot gear
and other fisheries.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Effects of development of new gears,
analysis of existing data, sampling and
monitoring a new fishery would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels;

a. Information not sufficient to determine
optimum effort levels.

b. Available data suggest use trawl gear
would not be economical.

c. A fishery with longline pot gear might be
feasible.

d. Effects of harvesting benthic
invertebrates with trawl gear needs to be
investigated.

Program Objectives
(1) Develop scientific information on the stocks and
life history of Tanner crabs.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey

and commercial fishery incidental catch
data.

Table 9. Annual harvest of Tanner crab in Oregon, 1984-1993: landings (lb), effort (vessels), and number of
vessels meeting proposed minimum annual renewal requirements.

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 I'Nt
Landings 0 48 0 121 0 16 a 9 9 iG~(;

Effort 0 1 0 1 0 1 a 1 1 1
No. with min.
renewal req. 0 0 0 0 0 a a a 0 0

easy to establish a size limit, season, or maximum
depth to preclude the harvest of females.

Two research studies have concluded a trawl
fishery for Tanner crab would not be economical.
Tanner crab are too deep for most trawl gear to be
economical and other crab are larger and easier to
fish. Longline pot fishing was suggested as a better
method of assessing the commercial potential of the
Tanner crab stock.

The amount of Tanner crab available for
havest may already be taken by current trawl by
catch.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting Tanner crab on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Tanner crabs should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Available data are dated and state-wide
abundance data are limited.

b. Existing data suggests a limited fishery
might be feasible.

c. The amount of current trawl by-catch
needs to be investigated.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Effect of trawl gear on habitat and other
species uncertain; incidental catch could
be significant.

b. Pot gear would have minimal effect on
habitat.

c. Incidental catches with pot gear would be
small.
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d. The effect on the ecosystem of a large
scale removal of a single species is
unknown.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non
consumptive uses, public access, etc;

a. Access to the resource by the general
public limited.

b. There is no recreational fishery for
Tanner crab.

c. There are possible conflicts with pot gear
and other fisheries.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Effects of development of new gears,
analysis of existing data, sampling and
monitoring a new fishery would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels;

a. Information not sufficient to determine
optimum effort levels.

b. Available data suggest use trawl gear
would not be economical.

c. A fishery with longline pot gear might be
feasible.

d. Effects of harvesting benthic
invertebrates with trawl gear needs to be
investigated.

Program Objectives
(1) Develop scientific information on the stocks and
life history of Tanner crabs.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey

and commercial fishery incidental catch
data.



(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for Tanner crab.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

b. The difference in size-at-age and possible
seasonal depth segregation by sex would
make it easy to establish a size limit,
season, or maximum depth to preclude the
harvest of females.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 10
-permits combined with other deep water
crab

b. Gear restrictions pots only
c. Renewal requirement-S landings of 100 lb

Other options
a. Status quo - species not on developmental

fisheries list

References
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(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for Tanner crab.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

b. The difference in size-at-age and possible
seasonal depth segregation by sex would
make it easy to establish a size limit.
season. or maximum depth to preclude the
harvest of females.

(5) Report findings and research data dUring annual
review.

Management Options
Staff and Board recommendations

a. Permits - 10
-permits combined with other deep water
crab

b. Gear restrictions - pots only
c. Renewal requirement- 5 landings of 100 lb

Other options
a. Status quo - species not on developmental

fisheries list
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Other deep water crab

Scarlet king crab Lithodes cruesi

Oregon hair crab Paralonris muppina

Ecology
Scarlet king crabs are found from southern

California to the Bering Sea in depths of 140 to 1000
fm on muddy bottom or seamounts. They can be found
in shallower depths on seamounts than on the
continental slope. Several adaptive features have
been noted for scarlet king crab because of the depths
they inhabit: 1) their bright red color is crytic at
great depths; they have inflated branchial
chamber for living in low oxygen areas; and 3) they
have elongated legs apparentally for energy
efficiency. A parasite has been found on scarlet king
crab which affects their reproductive capability.

Oregon hair crab are found from southern
California to Alaska in depths of 455-910 fm on mud
bottom.

Life History
Reproduction

Scarlet king crab apparently have
asynchronous spawning-not particular season
because the depths they inhabit dampen any
seasonal changes in water conditions.
Food and Growth

The average size of scarlet king crab
captured in research surveys was 108 mm for males
and 92 mm for females. Estimated sizes of 50%
maturity were 91.4 mm for males and 80.2 mm for
females. Fecundity varies somewhat with size of
female and can be as much as 4,000-5,000.
Migration

No migration is documented for either
species.

Population
Research surveys found the sex ratio of

scarlet king crab to be approximately 1:1.
Segregation by sex was common.

The population of scarlet king crab may be
limited.

Harvest
Neither species has been harvested in

Oregon. Other shallow water species are harvested
with long-line gear in other areas. Scarlet king crab
have been caught on research surveys in large baited
traps. Conclusions of reseach surveys stated a
fishery for scarlet king crab may not develop because
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of the great depths they inhabit and the
availability of similar, shallower-water crabs.
Changes in the supply of other crabs and
technological developments for fishing deepwater
are needed to make fishing for scarlet king crab
economical.

Management
Present Reula tions

Oregon has no regulations dealing
specifically with scarlet king crab or Oregon hair
crab. They are presently regulated under the
general provisions for food fish.
Sugeestions For Future Management

Little is known on abundance, distribution,
life history, or other population parameters of these
crab.

Use of trawl gear to harvest benthic
invertebrates raises concerns on the effects on the
habitat and other benthic species.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting Scarlet king crabs
and Oregon hair crabs on resources and uses of other
marine resources, the continental shelf, the Oregon
nearshore ocean, and onshore areas. Scarlet king
crabs and Oregon hair crabs should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Abundance, distribution, and life history
data are limited.

b. Effects of parasite on reporductive
capability needs to be determined.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Effect of trawl gear on habitat and other
species is uncertain.

b. Pot gear would have minimal effect on
habitat.

c. Incidental catches with pot gear would be
small.

d. The effect on the ecosystem of a large-
scale removal of a single species is
unknown.

Other deep water crab

Population
Research surveys found the sex ratio of

scarlet king crab to be approximately 1:1.
Segregation by sex was common.

The population of scarlet king crab mav be
limited.

Harvest
Neither species has been harvested in

Oregon. Other shallow water species are harvested
with long-line gear in other areas. Scarlet king crab
have been caught on research surveys in large baited
traps. Conclusions of reseach surveys stated a
fishery for scarlet king crab may not develop because

Ecology
Scarlet king crabs are found from southern

California to the Bering Sea in depths of 140 to 1000
fm on muddy bottom or seamounts. They can be found
in shallower depths on seamounts than on the
continental slope. Several adaptive features have
been noted for scarlet king crab because of the depths
they inhabit: 1) their bright red color is crytic at
great depths; they have inflated branchial
chamber for living in low oxygen areas; and 3) they
have elongated legs apparentally for energy
efficiency. A parasite has been found on scarlet king
crab which affects their reproductive capability.

Oregon hair crab are found from sou them
California to Alaska in depths of 455-910 fm on mud
bottom.

Management
Present Regulations

Oregon has no regulations dealing
specifically with scarlet king crab or Oregon hair
crab. They are presently regulated under the
general provisions for food fish.
Suggestions For Future Mana~ment

Little is known on abundance, distribution,
life history, or other population parameters of these
crab.

Use: of trawl gear to harvest benthic
invertebrates raises concerns on the effects on the
habitat and other benthic species.

of the great depths they inhabit and the
availability of similar, shallower-water crabs.
Changes in the supply of other crabs and
technological developments for fishing deepwater
are needed to make fishing for scarlet king crab
economical.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Abundance, distribu tion, and life history
data are limited.

b. Effects of parasite on reporductive
capability needs to be determined.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting Scarlet king crabs
and Oregon hair crabs on resources and uses of other
marine resources, the continental shelf, the Oregon
nearshore ocean, and onshore areas. Scarlet king
crabs and Oregon hair crabs should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Effect of trawl gear on habitat and other
species is uncertain.

b. Pot gear would have minimal effect on
habitat.

c. Incidental catches with pot gear would be
small.

d. The effect on the ecosystem of a large
scale removal of a single species is
unknown.

Lithodes cpuesi
Paralomis muWJpina

Scarlet king crab
Oregon hair crab

Life History
Reproduction

Scarlet king crab apparently have
asynchronous spawning-not particular season
because the depths they inhabit dampen any
seasonal changes in water conditions.
Food and Growth

The average size of scarlet king crab
captured in research surveys was 108 mm for males
and 92 mm for females. Estimated sizes of 50%
maturity were 91.4 mm for males and 80.2 mm for
females. Fecundity varies somewhat with size of
female and can be as much as 4,000-5,000.
Migration

No migration is documented for either
species.
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(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. Access to the resource by the general
public limited.

b. There is no recreational fishery for
scarlet king crabs or Oregon hair crabs.

c. There are possible conflicts with pot gear
and other fisheries.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Effects of development of new gears,
analysis of existing data, sampling and
monitoring a new fishery would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels;

a. Information not sufficient to determine
optimum effort levels.

b. Available data suggest trawl gear would
not be economical.

c. A fishery with longline pot gear might be
feasible.

d. Effects of harvesting benthic
invertebrates with trawl gear needs to be
investigated.

Program Objectives
(1) Develop scientific information on the stocks and
life history of scarlet king crabs and Oregon hair
crabs.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey

and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for scarlet king
crabs or Oregon hair crabs.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 10
-permits combined with Tanner crab

b. Gear restrictions - pots only
c. Renewal requirement - 5 landings of 100 lb

Other options
a. Status quo - species not on developmental

fisheries list

References
Hart, J. F. L. 1982. Crabs and their relatives.

of British Columbia. British Columbia Provincial
Museum, Victoria, Canada. 267 pp.

Somerton, D. A. 1981. Contribution to the
life history of the deep-sea king crab, Lit hodes

couesi, in the Gulf of Alaska. Fish. Bull. 79(2):259-
269.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non
consumptive uses, public access, etc;

a. Access to the resource by the general
public limited.

b. There is no recreational fishery for
scarlet king crabs or Oregon hair crabs.

c. There are possible conflicts with pot gear
and other fisheries.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Effects of development of new gears,
analysis of existing data, sampling and
monitoring a new fishery would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels;

a. Information not sufficient to determine
optimum effort levels.

b. Available data suggest trawl gear would
not be economical.

c. A fishery with longline pot gear might be
feasible.

d. Effects of harvesting benthic
invertebrates with trawl gear needs to be
investigated.

Program Objectives
(l) Develop scientific information on the stocks and
life history of scarlet king crabs and Oregon hair
crabs.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey

and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.
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a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for scarlet king
crabs or Oregon hair crabs.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 10
-permits combined with Tanner crab

b. Gear restrictions - pots only
c. Renewal requirement - 5 landings of 100 lb

Other options
a. Status quo - species not on developmental

fisheries list

References
Hart, J. F. L. 1982. Crabs and their relatives

of British Columbia. British Columbia Provincial
Museum, Victoria, Canada. 267 pp.

Somerton, D. A. 1981. Contribution to the
life history of the deep-sea king crab, Lilhodes
couesi, in the Gulf of Alaska. Fish. Bull. 79(2):259
269.



Spot Prawn
Pandalus platyceros

Ecology
The spot prawn occurs in the northeast

Pacific ocean from southern Alaska to southern
California and also in Asian waters around the Sea
of Japan. They are found on rocky bottom from
intertidal to over 250 fm in depth.

Life History
Reproduction

Spot prawns are protandric hermaphroditic
- each individual initially matures as a male, then
passes through a transitional stage to become a
female. The prawns breed in the autumn shortly
after females have molted. The eggs are carried by
the females over the winter months until hatching
in January or February in California and late March
or Early April in Canada. The color of the eggs
change from dark orange when first extruded to
brown at the time of hatching. Larvae pass through
several stages before becoming juvenile shrimp in
the late summer. Fecundity ranges from 1400 to over
3100 eggs per female, depending on the size of the
female. Most females breed only once, then die after
eggs have hatched - a drop in abundance of females
can be seen in the summer. There is some evidence in
California, some females may not immediately die
and breed a second time, producing fewer eggs during
the second spawning.

in British Columbia, the prawns mature
first as a male at 1.5 yrs (about 28mm carapace
length). A few change sex and mature as females at
2.5 yrs (about 33 mm cl. Most mature as females at
3.5 yrs (about 38 mm cl). In California, the prawns
show a later sexual transformation. Males become
mature at age 3 (ave. 40 mm cI), transitionals
average 45 mm cI and females mature at age 4,
averaging 48 mm cI. In Canada, few prawns live
past 4 yrs. In California, maximum age is 6 yrs.
Recent tagging studies in Alaska suggest spot prawn
may live up to 9-11 yrs.
Food and Growth

Spot prawns forage on the bottom feeding on
other shrimp, plankton, small mollusks, worms,
sponges, and fish carcasses. There is conflicting
evidence as to whether they feed throughout the
day and night or if they are inactive during the day
and forage only at night. Presumably a number of
fishes are predators of prawns, but no published
record is known.

Growth curves and length-weight relations
have been calculated for spot prawns in Canada and
California. California prawns show a larger length
at age than in Canada. The largest individuals can
reach 10 inches in total length. In Canada,
maximum length for males is 48.1 mmcl and for
females is 61.1 mmcl.
Migration

It appears, juvenile spot prawns migrate into
shallower waters then back out into deeper waters
by the end of their first or second year. In some
areas, adults show a diel migration pattern - in
deeper water during the day and shallower waters
at night.

Population
There is little information on abundance,

distribution, or stock dynamics of spot prawns. The
differences in size and age structure between Canada
and California suggest the possibility of different
stocks.

Harvest
Most spot prawns harvested in other areas

are caught with traps or pots deployed on a long-
line. The basic trap is oblong with a conical entrance
at each end. Some gear studies suggest enclosed
traps may be more efficient than traps with mesh
sides. However, traps with mesh sides allows for
the escapment of smaller prawns.

Some prawns are harvested with trawl
gear, but modifications are needed for trawling over
the rocky bottom. The first major landings of spot
prawns in Oregon were in 1993 with trawl gear
(Table 10). Some concerns have been expressed about
habitat damage from the use of trawl gear on the

Table 10. Annual harvest of spot prawns in Oregon, 1984-1993: landings (Ib), effort (vessels), and number of
vessels meeting proposed minimum annual renewal requirements.

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
Landings 0 0 0 0 0 74 0 0 040,212)
Effort 0 0 0 0 0 1 0 0 0 3

No. with mi
renewalreq. 1) 1) C) 0 0 0 0 0 0
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Spot Prawn
Pandalus platyceras

Ecology
The spot prawn occurs in the northeast

Pacific ocean from southern Alaska to southern
California and also in Asian wa ters around the Sea
of Japan. They are found on rocky bottom from
intertidal to over 250 fm in depth.

Life History
Reproduction

Spot prawns are protandric hermaphroditic
- each individual initially matures as a male, then
passes through a transitional stage to become a
female. The prawns breed in the autumn shortly
after females have molted. The eggs are carried by
the females over the winter months until hatching
in January or February in California and late March
or Early April in Canada. The color of the eggs
change from dark orange when first extruded to
brown at the time of hatching. Larvae pass through
several stages before becoming juvenile shrimp in
the late summer. Fecundity ranges from 1400 to over
3100 eggs per female, depending on the size of the
female. Most females breed only once, then die after
eggs have hatched - a drop in abundance of females
can be seen in the summer. There is some evidence in
California, some females may not immediately die
and breed a second time, producing fewer eggs during
the second spawning.

In British Columbia, the prawns mature
first as a male at 1.5 yrs (about 28 mm carapace
length). A few change sex and mature as females at
2.5 yrs (about 33 mm d. Most mature as females at
3.5 yrs (about 38 mm d). In California, the prawns
show a later sexual transformation. Males become
mature at age 3 (ave. 40 mm ci), transitionals
average 45 mm d and females mature at age 4,
averaging 48 mm d. In Canada, few prawns live
past 4 yrs. In California, maximum age is 6 yrs.
Recent tagging studies in Alaska suggest spot prawn
may live up to 9-11 yrs.
Food and Growth

Spot prawns forage on the bottom feeding on
other shrimp, plankton, small mollusks, worms,
sponges, and fish carcasses. There is conflicting
evidence as to whether they feed throughout the
day and night or if they are inactive during the day
and forage only at night. Presumably a number of
fishes are predators of prawns, but no published
record is known.

Growth curves and length-weight relations
have been caleulated for spot prawns in Canada and
California. California prawns show a larger length
at age than in Canada. The largest individuals can
reach 10 inches in total length. In Canada,
maximum length for males is 48.1 mm d and for
females is 61.1 mm d.
Mig:ration

It appears, juvenile spot prawns migrate into
shallower waters then back out into deeper waters
by the end of their first or second year. In some
areas, adults show a diel migration pattern - in
deeper water during the day and shallower waters
at night.

Population
There is little information on abundance,

distribution, or stock dynamiCS of spot prawns. The
differences in size and age structure between Canada
and California suggest the possibility of different
stocks.

Harvest
Most spot prawns harvested in other areas

are caught with traps or pots deployed on a long
line. The basic trap is oblong with a conical entrance
at each end. Some gear studies suggest endosed
traps may be more efficient than traps with mesh
sides. However, traps with mesh sides allows for
the escapment of smaller prawns.

Some prawns are harvested with trawl
gear, but modifications are needed for trawling over
the rocky bottom. The first major landings of spot
prawns in Oregon were in 1993 with trawl gear
(Table 10). Some concerns have been expressed about
habitat damage from the use of trawl gear on the

Table 10. Annual harvest of spot prawns in Oregon, 1984-1993: landings (Ib), effort (vessels), and number of
vessels IDl'eting proposed minimum annual renewal requirements.

1984 1985 19&i 1987 1988 1989 1990 1991 1992 1993 -~"f;!:/~"~:,,
Landings a a a a a 74 () a a 40,212 w.:::,,)£-,,/'1

Effort a a a a a 1 a a a 3
No. with min.
renewal req. a 0 () a 0 0 0 0 0 1
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hard rocky bottom areas. Another concern with
trawl gear is incidental catch of finfish. Use of
excluders to reduce this problem appears very
successful.

Management
Present Reaulations

In Oregon, spot prawns may be harvested by
traps or pots year round. Small mesh trawl gear
may be used during the open season for pink shrimp
and larger mesh trawl gear may be used when
established seasons for groundfish are open.
Experimental gear permits may be issued during the
closed seasons for other species.

In Canada, the prawn fishery is managed
primarily by time and area closures. Most areas are
closed from approximately January through March.
Also fishing is allowed only during daylight hours.
There is a minimum size limit of 30 mm carapace
length and escape modifications are required on the
traps. In 1990, a license limitation was
implemented.

In California, traps must have a destruct
device, and be serviced every 96 hrs. Traps are
permitted in waters 50 fm. Trawling is permitted
in waters 25 fm and at least 3 nmi from land. A
seasonal closure for trawl gear in the Santa Barbara
area is November 1 - January 31.
Suggestions For Future Management

The knowledge of basic biology of spot
shrimp off Oregon is limited. The differences in
data from Canada and California indicate we cant
simply infer from their data, but need to establish
how Oregon prawns fit in-between.

Existing data suggest the spot prawns are
abundant only within a limited habitat and there
is little movement of prawns in fishing areas.
Accordingly, fishery potential is limited and it may
be fairly easy to overfish an area.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting spot prawns on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Spot prawns should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;
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a. Abundance data are limited.
b. Differences in life history data from

Canada and California indicate we need
to establish how Oregon prawns fit in
between.

c. Use of fish exciuders will reduce
incidental catch by trawl gear.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Spot prawns may be abundant in limited
habitat.

b. Effect of trawl gear on habitat and other
species uncertain.

c. Pot gear would have minimal effect on
habitat.

d. The effect on the ecosystem of a large-
scale removal of a single species is
unknown.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. Access to the resource by the general
public limited.

b. There is no recreational fishery for spot
prawns.

c. There are possible conflicts with pot gear
and other fisheries.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Extensive at-sea research would require
additional staff and equipment resources.

b. Reciprocal landing laws in other states
may be needed.

(5) Recommendations for future fishery
development including gear types and effort levels;

a. information not sufficient to determine
optimum effort levels.

b. Methods to reduce impact of trawl gear on
habitat and to reduce incidental catch
need to be investigated.

Program Objectives
(I) Develop scientific information on the stocks and
life history of spot prawns.

a. Need geographic distribution of effort
and area specific biological samples.

b. Need opportunities for on-board,
dockside, and/or research sampling.

hard rocky bottom areas. Another concern with
trawl gear is incidental catch of finfish. Use of
excluders to reduce this problem appears very
successful.

Management
Present Regulations

In Oregon, spot prawns may be harvested by
traps or pots year round. Small mesh trawl gear
may be used during the open season for pink shrimp
and larger mesh trawl gear may be used when
established seasons for groundfish are open.
Experimental gear permits may be issued during the
closed seasons for other species.

In Canada, the prawn fishery is managed
primarily by time and area closures. Most areas are
closed from approximately January through March.
Also fishing is allowed only during daylight hours.
There is a minimum size limit of 30 mm carapace
length and escape modificatiOnS are required on the
traps. In 1990, a license limitation was
implemented.

In California, traps must have a destruct
device, and be serviced every 96 hrs. Traps are
permitted in waters 2. 50 fm. Trawling is permitted
in waters 2,25 fm and at least 3 nmi from land. A
seasonal closure for trawl gear in the Santa Barbara
area is November 1 - January 31.
Suggestions For Future Management

The knowledge of basic biology of spot
shrimp off Oregon is limited. The differences in
data from Canada and California indicate we can't
simply infer from their data, but need to establish
how Oregon prawns fit in-between.

Existing data suggest the spot prawns are
abundant only within a limited habitat and thcre
is little movement of prawns in fishing areas.
Accordingly, fishery potential is limited and it may
be fairly easy to overfish an area.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting spot prawns on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Spot prawns should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;
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a. Abundance data are limited.
b. Differences in life history data from

Canada and California indicate we need
to establish how Oregon prawns fit in
between.

c. Use of fish excluders will reduce
incidental catch by trawl gear.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Spot prawns may be abundant in limited
habitat.

b. Effect of trawl gear on habitat and other
species uncertain.

c. Pot gear would have minimal effect on
habitat.

d. The effect on the ecosystem of a large
scale removal of a single species is
unknown.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non
consumptive uses, public access, etc;

a. Access to the resource by the general
public limited.

b. There is no recreational fishery for spot
prawns.

c. There are possible conflicts with pot gear
and other fisheries.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Extensive at-sea research would require
additional staff and equipment resources.

b. Reciprocal landing laws in other states
may be needed.

(5) Recommendations for future fishery
development including gear types and effort levels;

a. Information not sufficient to determine
optimum effort levels.

b. Methods to reduce impact of trawl gear on
habitat and to reduce incidental catch
need to be investigated.

Program Objectives
(1) Develop scientific information on the stocks and
life history of spot prawns.

a. Need geographiC distribution of effort
and area specific biological samples.

b. Need opportunities for on-board,
dockside, and / or research sampling.



c. Need recording of gear, effort, location, Sunada, J. S. 1986. Growth and reproduction
depth, and time on logbooks. of spot prawns in the Santa Barbara Channel.

d. Need analysis of existing trawl survey Calif. Fish Game. 72(2):83-93.
and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises with underwater
video gear and/or ride-along trips on
harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for spot prawns.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommenda ti ens

a. Permits -6 trawl and 10 other gears
-permits combined with coonstripe and

sidestripe shrimp
b. Gear restrictions - permits are issued

geographically, split at Heceta Head,
50% north and 59% south

permits may have area specifications
c. Renewal requirement 5 landings of 100 lb

(round weight)

Other options
a. Status quo - species not on developmental

fisheries list

References
Butler, T. H. 1970. Synopsis of biological

data on the prawn Panäalus plafticcros Brandt,
1851. FAO. Fish. Synopsis. 95. 1239-1315.
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c. Need recording of gear, effort, location,
depth, and time on logbooks.

d. Need analysis of existing trawl survey
and commercial fishery incidental catch

. data.

(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises with underwater
video gear and/or ride-along trips on
harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for spot prawns.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 6 trawl and 10 other gears
-pennits combined with coonstrlpc and

sidestripe shrimp
b. Gear restrictions - permits are issued

geographically, split at Heceta Head,
50% north and 59% south
- permits may have area specifications

c. Renewal requirement - 5 landings of 100 Ib
(round weight)

Other options
a. Status quo - species not on developmental

fisheries list

References
Butler, T. H. 1970. Synopsis of biological

data on the prawn Pandalus platllccros Brandt.
1851. FAa. Fish. Synopsis. 95. 1289-1315.
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Coonstripe or
Dock shrimp Pandalus danae
Sidestripe shrimp Pandalopsis dispar

Ecology
Coonstripe shrimp are found from southern

California to the Gulf of Alaska, intertidally to 101
fm deep. They are usually found on sand or gravel
where there is a moderate to strong tidal current
with water temperatures between 45.3 ° and 54.2° F.
They are common in shallow bays and inlets.

Sidestripe shrimp are found northern Oregon
to the Bering Sea, at depths of 25 350 fm. They
usually occur on soft mud bottoms. Sidestripe shrimp
can be infected with a brachial isopod which can
retard growth and delay the sex change process.

Life History
Reproduction

Both species of shrimp are protandric
hermaphroditic each individual initially matures
as a male, then passes through a transitional stage
to become a female.

Although female with eggs can be found
throughout the year, the main period for coonstripe
shrimp is from November to April. Average
fecundity is about 1140. Eggs hatch in March.
April. Larvae metamorphosis to juveniles by late
June and growth is rapid until October when most
shrimp mature as males and mate. Some shrimp can
mature directly as females. Most shrimp will then
change sex and mature as females. However, some
may remain as males for another year. Maximum
life span is 3 years.

Fecundity of sidestripe shrimp ranges from
900 to 4200 depending on the area (higher in
northern waters). The eggs hatch in March and
April and the larvae remain near the site of
hatching. Larvae metamorphosis to juveniles in
late July or August. Males mature in the second
autumn, at about 18 months from hatching, and breed
with females. Sex change begins the next spring. By
autumn, the shrimp mature into females and breed.

Incubation of eggs is about 5.5 months, hatching the
next spring. Relatively few females survive into the
fourth year.
Food and Growth

Food and predators are not well documented
although probably similar to other shrimps where
food is plankton and small animals and predators
include a number of fishes.

Male coonstripe shrimp will first mature
during their first fall at 12.8 mm (carapace length)
and body weight of about 2 gm. Those that remain
as males for another year will reach 17.3 mm (ci)
and a weight of 4.4 gm. Most that change sex over
the first winter, will mature as females at 18.0 mm
(cl) and a weight of about 5 gm. Second year males
will mature as females at 21.7mm (CL) and weigh
8.5 gm. Length-weight relationships and carapace-
length-to-total-length conversions have been
calculated.

Male sidestrip shrimp first mature about 18
month after hatching at an average carapace length
of 21.6mm and weight of 6.5 gm. The shrimp mature
into females one year later at an average carapace
length of 29.3 mm and weight of 16 gm. Length-
weight relationships and carapace-length-to-total-
length conversions have been calculated.
Migration

No migration is documented.

Population
Abundance, distribution, and other

population parameters are not documented.

Harvest
Both species of shrimp are occasionally

caught as incidental catch to trawl fisheries, but
very little has been landed into Oregon (Table 11).
There are no recorded landings of sidestripe shrimp.

Management
Present Regulations

In Oregon, both species of shrimp may be
harvested by traps or pots year round. Small mesh
trawl gear may be used during the open season for

Table 11. Annual harvest of coonstripe shrimp in Oregon, 1984-1993: landings (lb), effort (vessels), and number
of vessels meeting proposed minimum annual renewal requirements.

1984 1985 1q86 1987 1988 1989 1990 1991 1992 1993
Landings 0 0 0 0 0 0 0 44 0 0
Effort 0 0 0 0 0 0 0 1 0 0

No. with mm.
renewalreq. 0 0 0 0 0 0 0 0 0 0
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Ecology
Coonstripe shrimp are found from southem

California to the Gulf of Alaska, intertidally to 101
fm deep. They are usually found on sand or gravel
where there is a moderate to strong tidal current
with water temperatures between 45.3 0 and 54.20 F.
They are common in shallow bays and inlets.

Sidestripe shrimp are found northern Oregon
to the Bering Sea, at depths of 25 - 350 fm. They
usuallyoccur on soft mud bottoms. Sidestripe shrimp
can be mfected With a brachial isopod which can
retard growth and delay the sex change process.

Life History
Reproduction

Both species of shrimp are protandric
hermaphroditic - each individual initially matures
as a male, then passes through a transitional stage
to become a female.

Although female with eggs can be found
thr?ughout the year, the main period for coonstripe
shrimp IS from November to April. Average
fecundity is about 1140. Eggs hatch in March
April. Larvae metamorphosis to juveniles by late
June and growth is rapid until October when most
shrimp mature as males and mate. Some shrimp can
mature directly as females. Most shrimp will then
change sex and mature as females. However, some
may remain as males for another year. Maximum
life span is 3 years. •

Fecundity of sidestripe shrimp ranges from
900 to 4200 depending on the area (higher in
northern waters). The eggs hatch in March and
April and the larvae remain near the site of
hatching. Larvae metamorphosis to juveniles in
late July or August. Males mature in the second
autumn, at about 18 months from hatching, and breed
with females. Sex change begins the next spring. By
autumn, the shrimp ma ture into females and breed.

Coonstripe or
Dock shrimp
Sidestripe shrimp

Panda/us danae
Panda/apsis dispar

Incubation of eggs is about 55 months, hatching the
next spring. Relatively few females survive into the
fourth year.
Food and Growth

Food and predators are not well documented
although probably similar to other shrimps where
food IS plankton and small animals and predators
melude a number of fishes.

Male coonstripe shrimp will first mature
during their first fall at 12.8 mm (carapace length)
and body weight of about 2 gm. Those that remain
as males for another year will reach 17.3 mm (el)
and a weight of 4.4 gm. Most that change sex over
the first winter, will mature as females at 18.0 mm
(el) and a weight of about 5 gm. Second year males
will mature as females at 21.7 mm (CU and weigh
85 gm. Length-weight relationships and carapace
length-to-total-length conversions have been
calculated.

Male sidestrip shrimp first mature about 18
month after hatching at an average carapace length
of 21.6 mm and weight of 65 gm. The shrimp mature
into females one year later at an average carapace
length of 29.3 mm and weight of 16 gm. Length
weIght relatIOnships and carapace-length-to-total
length conversions have been calculated.
Migration

No migration is documented.

Population
Abundance, distribution, and other

population parameters are not documented.

Harvest
Both species of shrimp are occasionally

caught as incidental catch to trawl fisheries, but
very little has been landed into Oregon (Table 11).
There are no recorded landings of sidestripe shrimp.

Management
Present Regulations

In Oregon, both species of shrimp may be
harvested by traps or pots year round. Small mesh
trawl gear may be used during the open season for

Table 11. Annual harvest of coonstripe shrimp in Oregon, 1984-1993: landings (lb), effort (vessels), and number
of vessels meehng proposed minimum annual renewal requirements.

1984 1985 19&i 1987 1988 1989 1990 1991 1992 1993
Landings a a a a a a a 44 a a
Effort (] (] (] (] (] (] () 1 (] ()

No. with min.
renewal req. (] (] (] (] (] (] (] (] (] (]
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pink shrimp and larger mesh trawl gear may be used
when established seasons for groundfish are open.
Experimental gear permits may be issued to use
trawl gear during closed seasons for other species.
Sugzestions For Future Management

There is some uncertainty as to exactly
which species are of interest off Oregon. An
inventory of Oregon shrimp is needed.

Knowledge of population parameters of
coonstripe and sidestripe shrimp off Oregon is
limited.

There may to be some differences in life
history data from different areas. Details from
Oregon shrimp need to be established.

Harvest techniques for a target fishery need
to be explored.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting coonstripe and
sidestripe shrimp on resources and uses of other
marine resources, the continental shelf, the Oregon
near-shore ocean, and onshore areas. Coonstripe and
sidestripe shrimp should be managed under the
developing fisheries program with conservatii'e
numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Abundance, distribution and life history
data for Oregon shrimp are limited.

b. Use of fish excluders will reduce
incidental catch by trawl gear.

c. There may to be some differences in life
history data from different areas.
Details from Oregon shrimp need to be
established.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Pot gear would have minimal effect on
habitat.

b. Effect of trawl gear on habitat and other
species is uncertain.

c. The effect on the ecosystem of a large-
scale removal of a single species is
imknown.
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(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. Access to the resource by the general
public is limited.

b. One of these species may be occassionaly
harvested in Oregon estuaries with an
unknown potential for development.

c. There are possible conflicts with pot gear
and other fisheries.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Analysis of existing data, sampling, and
monitoring a new fishery would require
additional staff resources.

b. Reciprocal landing laws in other states
may be needed.

(5) Recommendations for future fishery
development including gear types and effort levels.

a. Information not sufficient to determine
optimum effort levels.

b. Effects of harvesting benthic
invertebrates with trawl gear needs to be
investigated.

c. Methods to reduce incidental catch are
recommended.

Program Objectives
(1) Develop scientific information on the

stocks and life history of coonstripe and sidestripe
shrimp.

a. Need geographic distribution of effort
and area specific biological samples.

b. Need opportunities for on-board,
dockside, and/or research sampling.

c. Need recording of gear, effort, location,
depth, and time on logbooks.

d. Need analysis of existing trawl survey
and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

pink shrimp and larger mesh trawl gear may be used
when established seasons for groundfish are open.
Experimental gear permits may be issued to use
trawl gear during closed seasons for other species.
SUi:'~tions For Future Manai:'ement

There is some uncertainty as to exactly
which species are of interest off Oregon. An
inventory of Oregon shrimp is needed.

Knowledge of population parameters of
coonstripe and sidestripe shrimp off Oregon is
limited.

There may to be some differences in life
history data from different areas. Details from
Oregon shrimp need to be established.

Harvest techniques for a target fishery need
to be explored.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting coonstripe and
sidestripe shrimp on resources and uses of other
marine resources, the continental shelf, the Oregon
near-shore ocean, and onshore areas. Coonstripe and
sidestripe shrimp should be managed under the
developing fisheries program with conservative
numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Abundance, distribution and life history
data for Oregon shrimp are limited.

b. Use of fish excluders will reduce
incidental catch by trawl gear.

c. There may to be some differences in life
history data from different areas.
Details from Oregon shrimp need to be
established.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Pot gear would have minimal effect on
habita t.

b. Effect of trawl gear on habitat and other
species is uncertain.

c. The effect on the ecosystem of a large
scale removal of a single species is
unknown.
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(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non
consumptive uses, public access, etc;

a. Access to the resource by the general
public is limited.

b. One of these species may be occassionaly
harvested in Oregon estuaries with an
unknown potential for development.

c. There are possible conflicts with pot gear
and other fisheries.

(4) Ability of the Department and other agencies to
moni tor the fishery for needed data and compliance
with rules and regulations;

a. Analysis of existing data, sampling. and
monitoring a new fishery would require
additional staff resources.

b. Reciprocal landing laws in other states
may be needed.

(5) Recommendations for future fishery
development including gear types and effort levels.

a. Information not sufficient to determine
optimum effort levels.

b. Effects of harvesting benthic
invertebrates with trawl gear needs to be
investigated.

c. Methods to reduce incidental catch are
recommended.

Program Objectives
(1) Develop scientific information on the

stocks and life history of coonstripe and sidestripe
shrimp.

a. Need geographiC distribution of effort
and area specific biological samples.

b. Need opportunities for on-board,
dockside, and/or research sampling.

c. Need recording of gear, effort, location,
depth, and time on logbooks.

d. Need analysis of existing trawl survey
and commercial fishery incidental catch
da tao

(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.



a. Need research cruises with underwater
video gear and/or ride-along trips on
harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Jdentir and protect critical marine habitat and
other important biological habitats for coonstripe
and sidestripe shrimp.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 6 trawl and 10 other gears
- permits combined with spot prawns

b. Gear restrictions - permits issued
geographically, split at Heceta Head,
50% north and 50% south

permits may have area specifications
c. Renewal requirement-S landings of 100 lb

(round weight)
Other options

a. Status quo - species not on developmental
fisheries list

References
Butler, T. H. 1964. Growth, reproduction,

and distribution of Pandalid shrimps in British
Columbia. J. Fish. Res. Brd. Can. 21(6):1403-1152.

Butler, T. H. 1980. Shrimps of the Pacific
coast of Canada. Canadian Bulletin of Fisheries
and Aquatic Sciences. No. 202.
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Cockle clam
Clinocardiuni nuttallu

Ecology
The cockle clam is found from southern

California to the Bering Sea and in Japan in depths
from the high intertidal to 110 fm. The clam lives
on beaches and near the mouth of bays on tideflats
made of fine to medium sand and also in
eelgrass/mud areas. They can be found just below or
on the surface of the sand.

Life History
Reproduction

Cockle clams are hermaphroditic-each
individual has both male and female sexual organs.
They spawn from April to November by board
casting sperm and eggs into the water where
fertilization occurs. Eggs hatch into free swimming
larvae then settle to the bottom as juveniles or spat
after several weeks. The time of spawning varies
with currents and temperatures.
Food and Growth

Cockle clams are filter feeders, straining
phytoplankton through their gills. Major predators
include sea stars, birds, and humans. Marine fishes
prey on juvenile clams.

Age is determined by counting winter growth
checks on the shell. Cockles average three to four
years of age and are usually are not more than seven
years old, but may reach 15 years. Age of maturity
is two years at about 50-70 mm.

Cockles reach a length of about 1/2 in during
the first winter and about three inches after four
years. Cockles are usually not more than 100 mm in
length but can reach 120 mm. There is a great
variation in size at any age and is particularly
noticeable in the first year. Growth in northern
latitudes is slower than in southern latitudes,
probably due to decreasing mean air temperature
with increasing latitude. Food availability and
time submerged under sea water are important
factors influencing growth. Cockles have the
highest growth rates from subtidal areas with
plenty of food.
Migration

There is a migration of older cockles from
intertidal to subtidal due to weakened ability to
remain buried in the substrate.

a. Need research cruises with underwater
video gear and/or ride-along trips on
harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for coonstripe
and sidestripe shrimp.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 6 trawl and 10 other gears
- permits combined with spot prawns

b. Gear restrictions - permi ts issued
geographically, split at Heceta Head,
50% north and 50% south
- permits may have area specifications

c. Renewal requirement - 5 landings of 100 Ib
(round weight)

Other options
a. Status quo - species not on developmental

fisheries list

References
Butler, T. H. 1964. Growth, reproduction.

and distribution of Pandalid shrimps in British
Columbia. J. Fish. Res. Brd. Can. 2l(6):1403-1~52.

Butler, T. H. 1980. Shrimps of the Pacific
coast of Canada. Canadian Bulletin of Fisheries
and Aquatic Sciences. No. 202.
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Cockle clam
Clinocardium nuttallii

Ecology
The cockle clam is found from southern

California to the Bering Sea and in Japan in depths
from the high intertidal to 110 fm. The clam lives
on beaches and near the mouth of bays on tideflats
made of fine to medium sand and also in
eelgrass/mud areas. They can be found just below or
on the surface of the sand.

Life History
Reproduction

Cockle clams are hermaphroditic-each
individual has both male and female sexual organs.
They spawn from April to November by board
casting sperm and eggs into the water where
fertilization occurs. Eggs hatch into free swimming
larvae then settle to the bottom as juveniles or spat
after several weeks. The time of spawning varies
with currents and temperatures.
Food and Growth

Cockle clams are filter feeders, straining
phytoplankton through their gills. Major predators
include sea stars, birds, and humans. Marine fishes
prey on juvenile clams.

Age is determined by counting winter growth
checks on the shell. Cockles average three to four
years of age and are usually are not more than seven
years old, but may reach 15 years. Age of maturity
is two vears at about 50-70 mm.

•Cockles reach a length of about 1/2 in during
the first winter and about three inches after four
ycars. Cockles are usually not more than 100 mm in
length but can reach 120 mm. There is a great
variation in size at any age and is particularly
noticeable in the first year. Growth in northern
latitudes is slower than in southern latitudes,
probably due to decreasing mean air temperature
with increasing latitude. Food availability and
time submerged under sea water are important
foe tors intluencing growth. Cockles have the
highest growth rates from subtidal areas with
plenty of food.
Migrntion

There is a "migration" of older cockles from
intertidal to subtidal due to weakened ability to
remain buried in the substrate.



Population
In general, the cockle clam is widely

distributed but not abundant in any one location.
Subtidal populations may not be extensive.

Juveniles are more predominant in intertidal
area while adults are more predominant in subtidal
areas. Populations in the subtidal are more fecund,
but the intertidal population outnumbers the
subtidal by several times. The subtidal may be a
valuable seed area during years when
environmental conditions render the intertidal
population impotent. The subtidal environment has
been suggested to serve as "refugia" for adult
breeding populations.

Exposures to extreme heat and cold can cause
mass moralities in intertidal areas. The older
cockles are the first to die, contributing to the lack of
adults in the intertidal.

Mortality after settlement of spat seems to
be the most important factor in recruitment.

Harvest
Cockle clams have been commercially

harvested from Oregon estuaries for many years.
Annual landings have ranged from 18,000 to 72,000 lb
in the last ten years. All of the harvest is done by
hand, most is done subtidally with SCUBA gear.
Much of the harvest is used for crab bait. Some
interest has been expressed for mechanical harvest
of cockles in the ocean but there has been no harvest.

Cockles are also a very popular target for
recreational clam diggers. Cockles have made up
23-57% of the recreational bay clam harvest in the
last 15 years.

Management
Present Reaulations

In addition to a commercial fishing license,
a commercial harvester must have a shellfish
harvest permit to harvest cockle clams.
Recreational harvesters do not need a license. There
is no size or season restrictions for commercial or
sport harvest.
Suggestions For Future Management

Mechanical gear would need to be developed
for economical harvest of cockles in the ocean.
Effects of gear on habitat and other species would
need to be determined.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting cockle clams on
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resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Ocean harvest of cockle clams should
be managed under the developing fisheries program
with conservative numbers of permits and
restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Life history of cockle clams in general is
fairly well known.

b. Distribution and abundance data in the
ocean are limited.

c. Contribution of subtidal ocean clams to
intertidal populations is unknown.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Ocean harvest methods are presently
unknown-effect on habitat and other
species is unknown.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. Access to the ocean resource by the
general public is limited.

b. There is heavy recreational harvest of
cockles in estuaries.

c. There are possible conflicts with other
fisheries.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Analysis of existing data, sampling, and
monitoring a new fishery would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels;

a. Information not sufficient to determine
optimum effort levels.

Program Objectives
(1) Develop scientific information on the stocks and
life history of cockle clams.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.

Population
In general, the cockle clam is widely

distributed but not abundant in anyone location.
Subtidal populations may not be extensive.

Juveniles are more predominant in intertidal
area while adults are more predominant in subtidal
areas. Populations in the subtidal are more fecund,
but the intertidal population outnumbers the
subtidal by several times. The subtidal may be a
valuable seed area during years when
environmental conditions render the intertidal
population impotent. The subtidal environment has
been suggested to serve as "refugia" for adult
breeding populations.

Exposures to extreme heat and cold can cause
mass moralities in intertidal areas. The older
cockles are the first to die, contributing to the lack of
adults in the intertidal.

Mortality after settlement of spat seems to
be the most important factor in recruitment.

Harvest
Cockle clams have been commercially

harvested from Oregon estuaries for many years.
Annual landings have ranged from 18,000 to 72,000 lb
in the last ten years. All of the harvest is done by
hand, most is done subtidally with SCUBA gear.
Much of the harvest is used for crab bait. Some
interest has been expressed for mechanical harvest
of cockles in the ocean but there has been no harvest.

Cockles are also a very popular target for
recreational clam diggers. Cockles have made up
23-57% of the recreational bay clam harvest in the
last 15 years.

Management
Present RelWlations

In addition to a commercial fishing license,
a commercial harvester must have a shellfish
harvest permit to harvest cockle clams.
Recreational harvesters do not need a license. There
is no size or season restrictions for commercial or
sport harvest.
Suggestions For Future Management

Mechanical gear would need to be developed
for economical harvest of cockles in the ocean.
Effects of gear on habitat and other species would
need to be determined.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting cockle clams on
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resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Ocean harvest of cockle clams should
be managed under the developing fisheries program
with conservative numbers of permits and
restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Life history of cockle clams in general is
fairly well known.

b. Distribution and abundance data in the
ocean are limited.

c. Contribution of subtidal ocean clams to
intertidal populations is unknown.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Ocean harvest methods are presently
unknown-effect on habitat and other
species is unknown.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non
consumptive uses, public access, etc;

a. Access to the ocean resource by the
general public is limited.

b. There is heavy recreational harvest of
cockles in estuaries.

c. There are possible conflicts with other
fisheries.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Analysis of existing data, sampling, and
monitoring a new fishery would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels;

a. Information not sufficient to determine
optimum effort levels.

Program Objectives
(1) Develop scientific information on the stocks and
life history of cockle clams.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and lor research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.



d. Need analysis of existing trawl survey
and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises with underwater
video gear and/or ride-along trips on
harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for cockle
clams.

a. Need research sampling to identify ocean
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits -5 ocean only
b. Gear restrictions experimental gear

permits may be required
no permit for hand harvest

c. Renewal requirement-S landings of 100 lb
Other options

a. Status quo - species not on developmental
fisheries list
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d. Need analysis of existing trawl survey
and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature rcview and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises with underwater
video gear and/or ride-along trips on
harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for cockle
clams.

a. Need research sampling to identify ocean
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 5 ocean only
b. Gear restrictions - experimental gear

permits maybe reguired
no permit for hand harvest

c. Renewal requirement - 5 landings of 100 lb
Other options

a. Status quo - species not on developmental
fisheries list
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Giant Octopus

Octopus dofleini

Ecology
The Giant Octopus ranges the coastal waters

of Northern California through the Gulf of Alaska
and around the Pacific Rim to Japan and Korea.
Typically they are found in waters shallower than
100 fathoms ranging from the low intertidal zone to
beyond 200 fathoms. They are an important
predator closer to the upper levels of the food web,
preying on a variety of shellfish and fish species.

Life History
Reproduction

Sexes are separate and males mature at a
smaller size than females. Breeding season varies
with greatest activity from fall and winter, but can
occur throughout the year. Males have a modified
arm called a hectocotylus which is used to plant the
fertilizing sperm cells on or inside the female. A
males impregnates about six females, subsequently
moves into deeper water and dies. In the spring,
females lay approximately 50,000 eggs and protects
them within the confines of a den, dying before they
hatch as free swimming planktonic larvae. The
larvae undergo metamorphosis and settle on the
ocean floor after four to six weeks. Octopus live
three to five years before spawning and dying.
Food and Growth

Octopus are opportunistic feeders with a
preference for live prey. Dungeness crab, red rock,
tanner and king crab make up a large share of their
diet. They also consume a wide variety of other
shellfish and fish species. They are typically
nocturnal hunters - seizing prey and returning to dens
to feed in security.

Giant octopus grow rapidly weighing 2 lb
after the first year and can weigh 22 lb at the end of
their second year of life. A mature giant octopus
will have a weight range of 30 to 40 lb.
Migration

Octopus make inshore-offshore migrations
in keeping with seasonal temperature changes and

food availability. A general migration offshore
into deeper water may occur in the fail with a return
migration to shallower water the following spring.

Population
Little is known about the abundance,

distribution, and population trends of octopus off the
Oregon coast. Incidental catches in commercial
fisheries provide some information.

Harvest
The majority of octopus is taken as an

incidental catch in the Dungeness crab pot fishery as
well as groundfish trawl fishery. Commercial
landings average about 18,000 lb per year in Oregon
(Table 12), and ex-vessel price averages 60c per lb.

Limited markets exist for octopus at present.
It is sought:in Alaska as<bait for halibut fisheries.
Japan is an exporter of food grade octopus. Species
smaller than giant octopus appear to be sought
preferentially for human food in foreign and
domestic markets.

Pots or traps appear to be the best method
for a directed fishery on octopus.
Paust (1988) has the best summary of methods and
costs involved in developing a new fishery for
octopus.

Management
Present Regulations

Octopus harvest is regulated under general
provisions for foodfish. Harvesters must have a
commercial fishing license. No other restrictions
apply.
Suggestions For Future Management

Overfishing of octopus is thought to have
happened in Japan and in sport dive fisheries in the
straits between Vancouver Island and mainland
British Columbia. Little is known about the effect
on the ecosystem of removing this top predator.
Refugia have been successful in restoration of locally
depleted British Columbia stocks. At present, no
additional restrictions other than limiting the
number of developmental fisheries permits should

Table 12. Annual harvest of giant octopus in Oregon, 1984-1993 (excluding trawl by-catch): landings Gb), effort
(vessels), and number of vessels meeting proposed minimum annual renewal requirements.

1984 1985 1986 1987 1988 1989 19) 1991 1992 1993
Landings 6,197 4,516 6,177 11,649 29,120 8,322 11,410 8,600 11,111 15,478
Effort 93 67 72 99 143 69 82 78 93 89
No. with mm.

.:reTwall 0 0 () 1 3 0 0 0 0 3
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Giant Octopus
Octopus dofleini

Ecology
The Giant Octopus ranges the coastal waters

of Northern California through the Gulf of Alaska
and around the Pacific Rim to Japan and Korea.
Typically they are found in waters shallower than
100 fathoms ranging from the low intertidal wne to
beyond 200 fathoms. They are an important
predator closer to the upper levels of the food web,
preying on a variety of shellfish and fish species.

Life History
Reproduction

Sexes are separate and males mature at a
smaller size than females. Breeding season varies
with greatest activity from fall and winter, but can
occur throughout the year. Males have a modified
arm called a hectocotylus which is used to plant the
fertilizing sperm cells on or inside the female. A
males impregnates about six females, subsequently
moves into deeper water and dies. In the spring,
females lay approximately 50,000 eggs and protects
them within the confines of a den, dying before they
hatch as free swimming planktonic larvae. The
larvae undergo metamorphosis and settle on the
ocean floor after four to six weeks. Octopus live
three to five years before spawning and dying.
Food and Growth

Octopus are opportunistic feeders with a
preference for live prey. Dungeness crab, red rock,
tanner and king crab makeup a large share of their
diet. They also consume a wide variety of other
shellfish and fish species. They are typically
nocturnal hunters - seizing prey and returning to dens
to feed in security.

Giant octopus grow rapidly weighing 2 lb
after the first year and can weigh 22 lb at the end of
their second year of life. A mature giant octopus
will have a weight range of 30 to 40 lb.
Migration

Octopus make inshore-offshore migrations
in keeping with seasonal temperature changes and

food availability. A general migration offshore
into deeper water may occur in the fall with a return
migration to shallower water the following spring.

Population
Little is known about the abundance,

distribution, and population trends of octopus off the
Oregon coast. Incidental catches in commercial
fisheries provide some information.

Harvest
The majority of octopus is taken as an

incidental catch in the Dungeness crab pot fishery as
well as groundfish trawl fishery. Commercial
landings average about 18,000 lb per year in Oregon
(Table 12), and ex-vessel price averages 60¢ per lb.

Limited markets exist for octopus at present.
It is sought:in Alaska asi bait for halibut fisheries.
Japan is an exporter of food grade octopus. Species
smaller than giant octopus appear to be sought
preferentially for human food in foreign and
domestic markets.

Pots or traps appear to be the best method
for a directed fishery on octopus.
Paust (1988) has the best summary of methods and
costs involved in developing a new fishery for
octopus.

Management
Present Re(;ulations

Octopus harvest is regulated under general
provisions for food fish. Harvesters must have a
commercial fishing license. No other restrictions
apply.
Su(;(;estions For Fu ture Mana(;ement

Overfishing of octopus is thought to have
happened in Japan and in sport dive fisheries in the
straits between Vancouver Island and mainland
British Columbia. Little is known about the effect
on the ecosystem of removing this top predator.
Refugia have been successful in restoration of locally
depleted British Columbia stocks. At present, no
additional restrictions other than limiting the
number of developmental fisheries permits should

Table 12. Annual harvest of giant octopus in Oregon, 1984-1993 (exclUding trawl by-catch): landings (lb), effort
(vessels), and number of vessels meeting proposed minimum annual renewal requirements.

1984 1985 19&J 1987 1988 1989 1990 1991 1992 1993
Landings 6,197 4,516 6.177 11,649 29.120 8,322 11,410 8,600 11,111 15,478
Effort 93 67 72 99 143 69 82 78 93 89
No. with min.
renewal req. 0 0 0 3 0 0 0 0 3
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be required for Oregon's resources. Octopus appear to
prefer natural dens over the artificial ones used to
trap them in commercial fisheries. Under low levels
of effort, natural dens should provide a large enough
reserve of un-exploited octopus to protect and
conserve stocks. Should a significant fishery
develop (demand for more than 10 active permits or
more than 750,000 lb annual landings), rufugia
should be considered to conserve octopus. In any case,
permit fisheries should be restricted to depths
greater than 60 feet measured from the shore to
conserve intertidal and nearshore resources
important to recreational divers and tidepool
visitors.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting giant octopus on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Giant octopus should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Giant octopus are widely distributed from
northern California through the Gulf of
Alaska and around the Pacific rim to
Japan and Korea. They are relatively
short lived, grow quickly, and are highly
fecund. Most harvest would be on
immature animals since they die shortly
after one spawning.

b. Abundance data is limited.
c. Octopus pots have little incidental catch.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Pot gear would have minimal effect on
habitat.

b. The effect on the ecosystem of a large-
scale removal of a single species is
unIon

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. Access to the resource by the general
public is limited.
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b. There is no recreational fishery for
octopus.

c. There are possible conflicts with other
fisheries such as trawl fisheries.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Effects of development of new gears,
analysis of existing data, sampling and
monitoring a new fishery would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels;

a. Information not sufficient to determine
optimum effort levels or gear types.

Program Objectives
(I) Develop scientific information on the stocks and
life history of octopus.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey

and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for octopus.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

b. Offshore waters deeper than 60 feet
measured from the shoreline need to be
protected to conserve intertidal and
nearshore resources.

be required for Oregon's resources. Octopus appear to
prefer natural dens over the artificial ones used to
trap them in commercial fisheries. Under low levels
of effort, natural dens should provide a large enough
reserve of un-exploited octopus to protect and
conserve stocks. Should a significant fishery
develop (demand for more than 10 active permits or
more than 750,000 lb annual landings), rufugia
should be considered to conserve octopus. In any case,
permit fisheries should be restricted to depths
greater than 60 feet measured from the shore to
conserve intertidal and nearshore resources
important to recreational divers and tidepool
visitors.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting giant octopus on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Giant octopus should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Giant octopus are widely distributed from
northern California through the Gulf of
Alaska and around the Pacific rim to
Japan and Korea. They are relatively
short lived, grow quickly, and are highly
fecund. Most harvest would be on
immature animals since they die shortly
after one spawning.

b. Abundance data is limited.
c. Octopus pots have little incidental catch.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Pot gear would have minimal effect on
habitat.

b. The effect on the ecosystem of a large
scale removal of a single species is
unknown.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non
consumptive uses, public access, etc;

a. Access to the resource by the general
public is limited.
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b. There is no recreational fishery for
octopus.

e. There are possible conflicts with other
fisheries such as trawl fisheries.

(4) Ability of the Department and other agencies to
moni tor the fishery for needed data and compliance
with rules and regulations;

a. Effects of development of new gears,
analysis of existing data, sampling and
monitoring a new fishery would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels;

a. Information not sufficient to determine
optimum effort levels or gear types.

Program Objectives
(1) Develop scientific information on the stocks and
life history of octopus.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and / or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey

and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for octopus.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

b. Offshore waters deeper than 60 feet
measured from the shoreline need to be
protected to conserve intertidal and
nearshore resources.



(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits-b
b. Gear restrictions - octopus pots only
c. Renewal requirement-S landings of 100 lb

Other options
a. Status quo - species not on developmental

fisheries list

Reference
Faust, B.C. 1988. Fishing for octopus. A

Guide for commercial fishermen. Univ. Alaska,
Fairbanks. Alaska Sea Grant Report No. 88-3. 48
pp.
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California Market Squid

Loligo opalescens

Ecology
California market squid are found on the

west coast of North America from central Baja
California to southeastern Alaska. Spawning
adults are generally found over sand or mud bottoms
in S to 40 m of depth. Little information is available
on the distribution of juveniles. Market squid play a
major role in the nearshore food web of the
California Current ecosystem - they are a significant
food item in the diet of many birds, fishes, and
marine mammals.

Life History
Reproduction

At an age of I to 2 years, sexually maturing
adults migrate seasonally to nearshore waters, form
dense schools, mate, lay their eggs, and then die.
Spawning can occur throughout the year, but the
major activity takes place in the spring and early
summer. Temperature of the water appears to have
a significant influence on the timing and duration of
spawning. Females will lay 20-30 egg capsules,
anchor them to the substrate or previously laid
capsules, forming dense clumps or layering the
bottom. In Oregon samples, the number of eggs per
capsule averaged under 100, significantly less than
the 200-300 eggs per capsule observed in California.
The eggs will hatch as miniature adults in 30-90
days, depending on the temperature of the water.
The juvenile market squid are then dispersed by
currents, possibly to deeper offshore waters.
Food and Growth

The market squid is a voracious predator,
feeding mainly on crustaceans in the water column:
the most important being euphausiids, mysids, and
megalops larvae. At the time of spawning, both
sexes, but especially the female, will eat less.

Adult spawners range in size from 70-200 mm
mantle length, with males generally being longer
than females. Market squid can reach a total length
of 12 inches, including arms and feeding tentacles.
Average whole weight from commercial samples in
Oregon, from 1984-86, ranged from 37.2 -50.6 gm.
The average lengths and weight of market squid in
individual spawning schools can vary greatly
depending on the timing of sampling in relation to
spawning. This is due to changes in the condition of
squid and influx of new individuals to the school.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 10
b. Gear restrictions - octopus pots only
c. Renewal requirement - 5 landings of 100 Ib

Other options
a. Status quo - species not on developmental

fisheries list

Reference
Paust, B.C. 1988. Fishing for octopus. A

Guide for commercial fishermen. Univ. Alaska,
Fairbanks. Alaska Sea Grant Report No. 88-3. 48
pp.
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California Market Squid
Loligo opalescens

Ecology
California market sqUid are found on the

west coast of North America from central Baja
California to southeastern Alaska. Spawning
adults are generally found over sand or mud bottoms
in 5 to 40 m of depth. Little information is available
on the distribution of juveniles. Market sqUid playa
major role in the nearshore food web of the
California Current ecosystem - they are a significant
food item in the diet of many birds, fishes, and
marine mammals.

Life History
Reproduction

At an age of 1 to 2 years, sexually maturing
adults migrate seasonally to nearshore waters, form
dense schools, mate, lay their eggs, and then die.
Spawning can occur throughout the year, but the
major activity takes place in the spring and early
summer. Temperature of the water appears to have
a significant influence on the timing and duration of
spawning. Females will lay 20-30 egg capsules,
anchor them to the substrate or previously laid
capsules, forming dense clumps or layering the
bottom. In Oregon samples, the number of eggs per
capsule averaged under 100, significantly less than
the 200-300 eggs per capsule observed in California.
The eggs will hatch as miniature adults in 30-90
days, depending on the temperature of the water.
The juvenile market squid are then dispersed by
currents, possibly to deeper offshore waters.
Food and Growth

The market squid is a voracious predator,
feeding mainly on crustaceans in the water column:
the most important being euphausiids, mysids, and
megalops larvae. At the time of spawning, both
sexes, but especially the female, will eat less.

Adult spawners range in size from 70-200 mm
mantle length, with males generally being longer
than females. Market squid can reach a total length
of 12 inches, including arms and feeding tentacles.
Average whole weight from commercial samples in
Oregon, from 1984-86, ranged from 37.2 - 50.6 gm.
The average lengths and weight of market squid in
individual spawning schools can vary greatly
depending on the timing of sampling in relation to
spawning. This is due to changes in the condition of
squid and influx of new individuals to the school.



Table 13. Annual harvest of market squid in Oregon, 1984-1993: landings (lb), effort (vessels), and number of
vessels meeting proposed minimum annual renewal requirements.

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 z?y
Landings 946,725 1,751,773 26,371 29 5 96,025 0 95 13,344 130,646
Effott 13 16 6 2 1 3 0 1 17 2

No. with mm.
renewalreq. 9 11 1 0 0 1 0 0 1 3

MiEration
Research suggests hatchling market squid

are dispersed offshore by ocean currents, however,
the distribution or migration patterns of juveniles
have not been assessed. As sexually maturing
adults, market squid migrate seasonally to
nearshore waters to form dense schools for spawning.

Population
Abundance of marketsquid populations as a

whole are unknown. Estimates of individual
spawning schools have been made through acoustic
and video techniques. Acoustic surveys of one school
off Oregon in 1985 estimated average densities of 0.8
- 19.2 squid/m2 and a total biomass of 4.5-8.2
million lb of market squid.

Harvest
Most of the harvest in Oregon has been with

seine or lampara nets with trawl gear coming in
third. Seine and lampara gear have little problems
with incidental catch. Trawl gear is less selective,
but incidental catches can be small when fishing on
known concentrations of market squid.

Since 1981, harvest of market squid in
Oregon has fluctuated from a high of 1.75 million lb
in 1985 to 0 lb in 1990 (Table 13). Price has varied
from $0.08 to $0.30 per lb. In Oregon, harvest of
market squid has been influenced by factors other
than squid distribution and abundance - markets of
squid fisheries in other areas or other fisheries in
Oregon (most notably pink shrimp) have had a
bigger effect on the Oregon squid fishery.

Management
Present Reaulations

An experimental gear permit is needed to
harvest market squid using trawl gear with a mesh
size less than three inches. Because of concerns of
overfishing , a harvest review point was
established - when 4.5 million lb coast wide or 3
million lb north or south of Heceta Head has been
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harvested, the Fish and Wildlife Commission will
hold a public hearing to review the fishery.
Suestions For Future Mana2ernent

There are many unanswered questions in
relation to population dynamics, distinction of
stocks, distribution, abundance, and the effects on
the ecosystem from heavy fishing on an important
prey species.

Market squid can be fished fairly intensely
since they are short-lived and harvested just prior
to dying. However, there are some concerns
regarding overharvest of individual schools. If
landings from a particular area become high, an
estimate of the size of the school and a harvest
guideline for that area would be prudent.

The fishery for market squid off Oregon is
influenced by "outside" factors - markets in other
states and intensity of other fisheries. Until there is
a change in these factors, the fishery off Oregon
will continue to be sporadic.

One objective of a draft management plan by
the Pacific Fishery Management Council is to
maintain the market squid resource at such a
magnatude to sustain adequate levels of predator
invertebrates, fish, mammals, and birds.

Effects Evaluation
Information is sufficient to meet statewide

planning Goal 19. Additional information is not
needed to determine short-term and long-term
effects of harvesting market squid on resources and
uses of other marine resources, the continental shelf,
the Oregon nearshore ocean, and onshore areas.
California market squid should be managed under
the developing fisheries program with liberal
numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Market squid are widely distributed from
Alaska to Baja California, are short
lived, fast growing, highly fecund, and

Table 13. Annual harvest of market squid in Oregon, 1984-1993: landings (Ib), effort (vessels), and number of
vessels meeting proposed minimum annual renewal requirements.

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 /'1"7'1'
Landings 946,725 1,751,773 26,371 29 5 96,025 0 95 13,344 130,646 ,:; 3 "5t-o-;Z::

Effort 13 16 6 2 1 3 0 1 17 2
No. with min.
renewal req. 9 11 1 0 0 1 0 0 1 3

Miwation
Research suggests hatchling market sqUid

are dispersed offshore by ocean currents, however,
the distribution or migration patterns of juveniies
have not been assessed. As sexually maturing
adults, market squid migrate seasonally to
nearshore waters to form dense schools for spawning.

Population
Abundance of marketsquid populations as a

whole are unknown. Estimates of individual
spawning schools have been made through acoustic
and video techniques. Acoustic surveys of one school
off Oregon in 1985 estimated average densities of 0.8
- 19.2 squid/m2 and a total biomass of 4.5 - 8.2
million lb of market squid.

Harvest
Most of the harvest in Oregon has been wi th

seine or lampara nets with trawl gear coming in
third. Seine and lampara gear have little problems
with incidental catch. Trawl gear is less selective,
but incidental catches can be small when fishing on
known concentrations of market squid.

Since 1981, harvest of market squid in
Oregon has fluctuated from a high of 1.75 million lb
in 1985 to 0 lb in 1990 (Table 13). Price has varied
from $0.08 to $0.30 per lb. In Oregon, harvest of
market squid has been influenced by factors other
than squid distribution and abundance - markets of
squid fisheries in other areas or other fisheries in
Oregon (most notably pink shrimp) have had a
bigger effect on the Oregon sqUid fishery.

Management
Present Regu la tions

An experimental gear permit is needed to
harvest market squid using trawl gear with a mesh
size less than three inches. Because of concerns of
overfishing , a harvest review point was
established - when 4.5 million lb coast wide or 3
million lb north or south of Heceta Head has been
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harvested, the Fish and Wiidlife Commission will
hold a public hearing to review the fishery.
SUji;ji;estions For Future Manaji;ement

There are many unanswered questions in
relation to population dynamics, distinction of
stocks, distribution, abundance, and the effects on
the ecosystem from heavy fishing on an important
prey speCies.

Market squid can be fished fairly intensely
since they are shorHived and harvested just prior
to dying. However, there are some concerns
regarding overharvest of individual schools. If
landings from a particular area become high, an
estimate of the size of the school and a harvest
guideline for that area would be prudent.

The fishery for market squid off Oregon is
influenced by "outside" factors - markets in other
states and intensity of other fisheries. Until there is
a change in these factors, the fishery off Oregon
will continue to be sporadiC.

One objective of a draft management plan by
the Pacific Fishery Management Council is to
maintain the market squid resource at such a
magna tude to sustain adequate levels of predator
invertebrates, fish, mammals, and birds.

Effects Evaluation
Information is sufficient to meet statewide

planning Goal 19. Additional information is not
needed to determine short-term and long-term
effects of harvesting market squid on resources and
uses of other marine resources, the continental shelf,
the Oregon nearshore ocean, and onshore areas.
California market squid should be managed under
the developing fisheries program with liberal
numbers of permits and restrictions.

(l) Sustaimibility of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Market squid are Widely distributed from
Alaska to Baja California, are short
lived, fast growing, highly fecund, and



die after spawning - can support a high
rate of harvest.

b. Market squid are harvested when
aggregated for spawning, harvesting
mature adults during or after spawning -
species has had opportunity to spawn
before being harvesting, ensuring
sustainabili ty.

c. Seine and lampara gear have very little
incidental catch. Incidental catch with
trawl gear can be small when fishing on
known concentrations of market squid.

d. Seine and trawl sometimes catch squid
egg capsules but not in large quantities.
Effect of gear on egg capsules is unknown.

e. Spawning aggregates are found state
wide. harvest occurs on largest schools,
when market conditions are favorable -
harvest has no negative effect on stocks
as a whole.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Spawning habitat is sand or mud bottom.
Seine and lampara gear has little effect
on habitat. Effects of trawl gear on
sand or mud bottom is minimal. Trawl
gear may have some effects on squid egg
cases.

d. The effect on the ecosystem of a large-
scale removal of a single species is
unknown.

c. Market squid are important prey species
of other marine animals - effect on other
species of heavy fishing of squid is
uncertain.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. Access to the resource by the general
public is limited.

b. There is no recreational fishing for
market squid.

c. A limit on the amount of trawl gear
keeps gear conflicts minimal.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Present level of staff resources is
sufficient to monitor the existing fishery.
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b. Evaluation of size and abundance of
individual schools of spawning market
squid would require additional staff
resources.

(5) Recommendations for future fishery
development including gear types and effort levels;

a. Sporadic nature of the fishery may not
encourage harvesters to purchase new
gears thereby use gear they already own.
Encourage seine and lampara gear, limit
on amount of trawl gear to reduce gear
conflicts and damage to eggs.

b. Some concern for overharvest of
individual schools - harvest guidelines
by area.

Program Objectives
(1) Determine stock parameters required to optimize
biological and economic yield of the species;

(2) Determine gear types and configuration required
to optimize biological and economic yield of the
species while protecting sufficient reproductive
stock to ensure surplus production and recruitment;

(3) Analyze fishery practices, interactions of
social, economic, and biological factors to determine
optimum levels of effort for the species;

(4) Evaluate and refine gear types necessary to
minimize or eliminate catch of prohibited or
unwanted incidentally caught species;

(5) Develop long term management plan.

Management Options
Staff and Board recommendations

a. Permits - 30 trawl and 30 other gear
- permits combined with other squid
species

b. Gear restrictions permits are issued
geographically, split at Heceta Head,
50% north and 59% south

c. Renewal requirement - 5 landings of 500 lb
or I landing of 5000 lb

Other options
a. Status quo - species not on developmental

fisheries list

die after spawning - can support a high
rate of harvest.

b. Market squid are harvested when
aggregated for spawning, harvesting
mature adults during or after spawning
species has had opportunity to spawn
before being harvesting, cnsuring
sustainability.

c. Seine and lampara gear have very little
incidental catch. Incidental catch with
trawl gear can be small when fishing on
known concentrations of market squid.

d. Seine and trawl sometimes catch squid
egg capsules but not in large quantities.
Effect of gear on egg capsules is unknown.

e. Spawning aggregates are found state
wide. harvest occurs on largest schools,
when market condi tions are favorable 
harvest has no negative effect on stocks
as a whole.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Spawning habitat is sand or mud bottom.
Seine and lampara gear has little effect
on habitat. Effects of trawl gear on
sand or mud bottom is minimal. Trawl
gear may have some effects on squid egg
cases.

d. The effect on the ecosystem of a large
scale removal of a Single species is
unknown.

c. Market squid are important prey spccies
of other marine animals - effect on other
species of heavy fishing of squid is
uncertain.

(3) Conformity and compatibility with existing uses
such as commercial and rccrcatiollCll fishing, non
consumptive uses, public access, etc;

a. Access to the resource by the general
public is limited.

b. There is no recreational fishing for
market squid.

c. A limit on the amount of trawl gear
keeps gear conflicts minimal.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Present level of staff resources is
sufficient to monitor the existing fishery.
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b. Evaluation of size and abundance of
individual schools of spawning market
squid would require additional staff
resources.

(5) Recommendations for future fishery
development including gear types and effort levels;

a. Sporadic nature of the fishery may not
encourage harvesters to purchase new
gears thereby use gear they already own.
Encourage seine and lampara gear, limit
on amount of trawl gear to reduce gear
conflicts and damage to eggs.

b. Some concern for overharvest of
individual schools - harvest guidelines
by area.

Program Objectives
(1) Determine stock parameters required to optimize
biological and economic yield of the species;

(2) Determine gear types and configuration required
to optimize biological.and economic yield of the
species while protecting sufficient reproductive
stock to ensure surplus production and recruitment;

(3) Analyze fishery practices, interactions of
social, economic, and biological factors to determine
optimum levels of effort for the species;

(4) Evaluate and refine gear types necessary to
minimize or eliminate catch of prohibited or
unwanted incidentally caught species;

(5) Develop long term management plan.

Management Options
Staff and Board recommendations

a. Permits - 30 trawl and 30 other gear
- permits combined with other squid
species

b. Gear restrictions - permits are issued
geographically, split at Heceta Head,
50% north and 59% south

c. Renewal requirement - 5 landings of 500 Ib
or 1 landing of 5000 lb

Other options
a. Status quo - species not on developmental

fisheries list
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Other squid

Neon flying squid Ommastrephes bartrami
Nail squid Onychoteuthis borealijaponicus
Bobtail squid Rossia Pacifica

Ecology
The neon flying squid is found worldwide in

subtropical and temperate waters, but is absent in
equatorial waters. This species occurs from the
surface to about 820 fm in depth. In the northwest
Pacific, densities are highest in the boundary zone
between warm and cold waters. This species avoids
waters with temperatures less than 500 F.

The nail and bobtail squid are found from
southern California to the Gulf of Alaska, the
Aleutian Islands, and east to Japan. The nail squid
is a pelagic species, occurring from the surface down
(the lower limit is undermined). In the western
Pacific, it is most abundant in surface waters with
temperatures of 48° to 55° F.

In the western Pacific, the bobtail squid
occurs in depths between 55 and 328 fm; and in the
eastern Pacific from 5 fm downward (the lower limit
is undermined).

Life History
Reproduction

Both seNes of neon flying squid mature
between January and April, males usually earlier
than females. The spawning season is long (January
to May off Japan).

Around Japan, nail squid spawn in medium
depths from late autumn through the winter.
Spawning grounds in the eastern Pacific are
unknown.
Food and Growth

Neon flying squid feed predominately on
fishes and other squid. Some pelagic crustaceans are
also eaten. Predators include large fish and marine
mammals.

Growth rates for neon flying squid are
directly correlated with temperature and inversely
with size. Maximum mantle length for females is 50
cm and somewhat smaller for males. Males mature
between 29 and 32 cm and females mature at less
than 40 cm. Maximum weight is about 8 lb. Lifespan
is about one year.

Nail squid feed on small fishes; cannibalism
is common. Maximum size for the nail squid id 37cm
mantle length for females and 30 cm for males.
Maximum weight is about 2.4 lb.
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Other squid

Neon flying squid Ommastrephes bartrami
Nail squid Onychoteuthis borealijaponicus
Bobtail squid Rossia Pacifica

Ecology
The neon flying squid is found worldwide in

subtropical and temperate waters, but is absent in
equatorial waters. This species occurs from the
surface to about 820 fm in depth. In the northwest
Pacific, densities are highest in the boundary zone
between warm and cold waters. This species avoids
waters with temperatures less than 50° F.

The nail and bobtail squid are found from
southern California to the Gulf of Alaska, the
Aleutian Islands, and east to Japan. The nail squid
is a pelagic species, occurring from the surface down
(the lower limit is undermined). In the western
Pacific, it is most abundant in surface waters with
temperatures of 48° to 55° F.

In the western Pacific, the bobtail squid
occurs in depths between 55 and 328 1m; and in the
eastern Pacific from 5 fm downward (the lower limit
is undermined).

Life History
Reproduction

Both sexes of neon flying squid mature
between January and April, males usually earlier
than females. The spawning season is long (January
to May off Japan).

Around Japan, nail squid spawn in medium
depths from late au tumn through the winter.
Spawning grounds in the eastern Pacific are
unknown.
Food and Growth

Neon flying squid feed predominately on
fishes and other squid. Some pelagic crustaceans are
also eaten. Predators include large fish and marine
mammals.

Growth rates for neon flying squid are
directly correlated with temperature and inversely
with size. Maximum mantle length for females is 50
cm and somewhat smaller for males. Males mature
between 29 and 32 cm and females mature at less
than 40 em. Maximum weight is about 8 lb. Lifespan
is about one year.

Nail squid feed on small fishes; cannibalism
is common. Maximum size for the nail squid id 37 em
mantle length for females and 30 em for males.
Maximum weight is about 2.4 lb.



Maximum size for the bobtail squid is 10 cm,
mantle length.
Mieration

In the western Pacific, the neon flying squid
has a seasonal migration pattern. In the summer and
fall, dense schools move with the currents, feeding
in surface waters. The schools disperse and move to
deeper waters in the winter and spring. During the
feeding season, vertical migrations have been
observed between near-surface waters at night and
deeper layers in daytime.

Around Japan, the nail squid appears to
have a north/south migration pattern. In the early
summer, adults are found in colder waters, farther
north. In the fall, they migrate to the southwest of
Japan to spawn.

Population
The current level of harvest of neon flying

squid in the western Pacific is expected to exceed the
optimum sustainable yield.

Harvest
Following the decline of another species of

flying squid around Japan, the neon flying squid and
the nail squid have been increasingly sought after.
They are harvested with jigs and drift gill nets.
Harvest of the nail squid is particularly successful
at night.

The bobtail squid is caught by trawis off
Japan, but has a lower economic value because of
lower meat quality.

There has been no recorded landing of these
species of squid in Oregon. Exploratory fishing for
neon flying squid as been conducted off the west coast
of Vancouver Island. Catches were largest enough to
justi, commercial exploitation, but not fishery has
developed. Most species of squid are not harvested
in the eastern Pacific because of a lack of market or
processing technology and a lack of appropriate
harvesting techniques for non-schooling species.

Management
Present Reaulations

Oregon has no specific regulations for squid
other than market squid. They are managed under
the general provisions for food fish.
Suestions For Future Management

Stock assessment techniques are poorly
developed.

Cephalopods are of major importance in the
diets of many fishes and marine mammals. Any
plans for exploitation must consider cffects on other
species.

A-SI

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting miscellaneous squid
species on resources and uses of other marine
resources, the continental shelf, the Oregon near-
shore ocean, and onshore areas. Miscellaneous squid
species should be managed under the developing
fisheries program with conservative numbers of
permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Miscellaneous squid species are widely
distributed from Alaska to Baja
California, are short lived, fast growing,
and probably die after spawning - can
support a high rate of harvest.

b. Abundance, distribution, and life history
of miscellaneous squid species for the
eastern Pacific is limited.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Seine, lampara, or jig gear have little
impact on habitat or incidental catch.

b. Squid are important prey species of other
marine animals - effect of heavy fishing
of squid on other species is uncertain.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. Access to the resource by the general
public is limited.

b. There is no recreational fishing for.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Analysis of existing data, sampling, and
monitoring a new fishery would require
additional staff resources.

(5) Recommendations for future fishery
dev&opment including gear types and effort levels;

a. Information not sufficient to determine
optimum effort levels.

b. Gear development for harvest of non-
schooling squid would be needed.

Maximum size for the bobtail squid is 10 cm,
mantle length.
Migration

In the western Pacific, the neon flying squid
has a seasonal migration pattern. In the summer and
fall, dense schools move with the currents, feeding
in surface waters. The schools disperse and move to
deeper waters in the winter and spring. During the
feeding season, vertical migrations have been
observed between near-surface waters at night and
deeper layers in daytime.

Around Japan, the nail squid appears to
have a north/south migration pattern. In the early
summer, adults are found in colder waters, farther
north. In the fall, they migrate to the southwest of
Japan to spawn.

Population
The current level of harvest of neon flying

squid in the western Pacific is expected to exceed the
optimum sustainable yield.

Harvest
Following the decline of another species of

flying squid around Japan, the neon Hying squid and
the nail squid have been increasingly sought after.
They are harvested with jigs and drift gill nets.
Harvest of the nail squid is particularly successful
at night.

The bobtail squid is caught by trawls off
japan, but has a lower economic value because of
lower meat quality.

There has been no recorded landing of these
species of squid in Oregon. Exploratory fishing for
neon flying sqUid as been conducted off the west coast
of Vancouver Island. Catches were largest enough to
justify commercial exploitation, but not fishery has
developed. Most species of squid are not harvested
in the eastern Pacific because of a lack of market or
processing technology and a lack of appropriate
harvesting techniques for non-schooling species.

Management
Present Relmlations

Oregon has no specific regulations for squid
other than market squid. They are managed under
the general provisions for food fish.
Suggestions For Future Management

Stock assessment techniques are poorly
developed.

Cephalopods are of major importance in the
diets of many fishes and marine mammals. Any
plans for exploitation must consider effects on other
species.
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Effects Evaluation
Information is not sufficient to meet

'statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting miscellaneous squid
species on resources and uses of other marine
resources, the continental shelf, the Oregon near
shore ocean, and onshore areas. Miscellaneous squid
species should be managed under the developing
fisheries program with conservative numbers of
permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Miscellaneous squid species are widely
distributed from Alaska to Baja
California, are short lived, fast growing,
and probably die after spawning - can
support a high rate of harvest.

b. Abundance, distribution, and life history
of miscellaneous squid species for the
eastern Pacific is limited.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Seine, lampara, or jig gear have little
impact on habitat or incidental catch.

b. Squid are important prey species of other
marine animals - effect of heavy fishing
of squid on other species is uncertain.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non
consumptive uses, public access, etc;

a. Access to the resource by the general
public is limited.

b. There is no recreational fishing for.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Analysis of existing data, sampling, and
monitoring a new fishery would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels;

a. Information not sufficient to determine
optimum effort levels.

b. Gear development for harvest of non
schooling squid would be needed.



Program Objectives
(1) Develop scientific information on the stocks and
life history of miscellaneous squid species.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey

and commercial fishery incidental catch
data.

(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises and/or dde-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for
miscellaneous squid species.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 30 trawl and 30 other gear
- permits combined with market squid

b. Gear restrictions - permits are issued
geographically, split at Heceta Head,
50% north and 59% south

c. Renewal requirement-S landings of 500 lb
or I landing of 5000 lb

Other options
a. Status quo - species not on developmental

fisheries list
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Program Objectives
(1) Develop scientific information on the stDcks and
life history of miscellaneous squid species.

a. Need geographic distributiDn Df effort.
b. Need opportunities fDr Dn-bDard,

dockside, and/Dr research sampling.
c. Need recording Df gear, effDrt, IDcatiDn,

depth, and time Dn IDgbDDks.
d. Need analysis Df existing trawl survey

and cDmmercial fishery incidental catch
data.

(2) DevelDp understanding of effects of harvest Dn
marine ecDsystem.

a. CDnduct literature review and analyze
fDDd habitat studies.

b. Analyze 10gbDok data from all fisheries
to determine habitat types assDciated
with directed and incidental fisheries.

(3) DevelDp improved fishing practices and
equipment to protect the Dcean resources.

a. Need research cruises and/or ride-alDng
trips Dn harvest vessels.

b. Analyze lDgbook data from all fisheries
tD determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
Dther impDrtant biDIDgical habitats fDr
miscellaneous squid species.

a. Need research sampling tD identify
juvenile, spawning, and rC(lring areas.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 30 trawl and 30 Dther gear
- permits cDmbined with market squid

b. Gear restrictions - permits are issued
geographically, split at Hcceta Head,
50% north and 59% south

c. Renewal requirement - 5 landings Dt 500 lb
Dr 1 landing of 5000 Ib

Other options
a. Status quo ~ species not on develDpmental

fisheries list
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Fragile urchin

Allocentrotus fragilis

Ecology
The fragile urchin is found in the eastern

Pacific from Vancouver Island, British Columbia to
Baja California in depths of 26 to 689 fm on relative
flat bottom of fine sands to clayey silt. Research
trawl have found the highest availability in
depths from 97 to 258 fm. Their distribution may be
clumped.

Life History
Reproduction

The sexes of fragile urchins are separate and
spawning takes place by broadcasting the eggs and
sperm in the water. Male gonads are a creamy-
white color and yellowish in females. The relative
mass of gonads in a fragile urchin is less than
shallow water urchins. Spawning of fragile urchins
appears to take place in late winter, early spring
(March-April), possibly coinciding with upwelling.
Another researcher suggests there may be two
spawning seasons a year- a second season in late
summer. The pelagic larval period may be up to 36
weeks juvenile urchins will then settle to the
bottom.
Food and Growth

Fragile urchins are most likely bottom
grazer, feeding on microscopic organisms and organic
debris.

The smallest specimen from trawl samples
measured 8 mm, test diameter, the largest was 93
mm. Fragile urchins from deper depths (>440 fm)
may show a slower growth rate. Size of maturity is
approximately 50 mm diameter, with an estimated
age from growth curves of 3-4 years. Maximum age is
thought to be about 10 years.

Population
Abundance and stock distributions are

unknown.

Harvest
There has been no harvest of fragile urchins

in Oregon to-date. They are often seen in the
incidental catch of trawl gear. Two experimental
gear permits to harvest fragile urchin with trawl
gear have been issues in the last few years, but there
has been no harvest.

Research trawls have had catches of fragile
urchins of 400 to 1000 lb/ hr of trawling at 97 to 127
fm.
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Management
Present Regulations

Oregon has no specific regulations for fragile
urchins. An experimental gear permit can be issued
to harvesting with shrimp trawl gear.
Suggestions For Future Management

There may be problems in harvesting this
species commercially. The test is very fragile and is
usually broken by trawl gear. It may be possible to
develop a luring technique as this species is
attracted to lights. Also, the relative mass of
gonads in a fragile urchin is less than shallow water
urchins.

There are concerns with the harvest of
benthic invertebrates with trawl gear. The effects of
trawl gear on habitat and incidental catch need to
be investigated.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting fragile urchins on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Fragile urchins should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Abundance, distribution, and life history
data are limited.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Effect of trawl gear on habitat and other
species is uncertain.

b. The effect on the ecosystem of a large-
scale removal of a single species is
unknown.

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. Access to the resource by the general
public limited.

b. There is no recreational fishery for
fragile urchins.
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(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Analysis of existing data, sampling, and
monitoring a new fishery would require
additional staff -resources.

(5) Recommendations for future fishery
development including gear types and effort levels;

a. Information not sufficient to determine
optimum effort levels.

b. Effect of harvesting benthic invertebrates
with trawl gear needs to be investigated.

Program Objectives
(1) Develop scientific information on the stocks and
life history of fragile urchins.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey,

cofnmercial fishery incidental catch
data, and submersible survey data.

(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises with underwater
video gear and/or ride-along trips on
harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for fragile
urchns.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

(5) Report findings and research data during annual
review.
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Management Options -

Staff and Board recommendations
a. Permits - 6 trawl gear and 6 other gear
b. Gear restrictions - permits are issued

geographically, split at Heceta Head,
50% north and 59% south
- Experimental gear permits may be
required
- permits may have area specifications -

c. Renewal requirement-S landings of 500 lb
Other options

a. Status quo - species not on developmental
fisheries list
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(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Analysis of existing da ta, sampling, and
monitoring a new fishery would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels;

a. Information not sufficient to determine
optimum effort levels.

b. Effect of harvesting benthic invertebrates
with trawl gear needs to be investigated.

Program Objectives
(1) Develop scientific information on the stocks and
life history of fragile urchins.

a. Need geographic distribution of effort.
b. Need opportunities for on·board,

dockside, and / or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey,

commercial fishery incidental catch
data, and submersible survey data.

(2) Develop understanding of effects of harvest on
marine ecosystem.

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing prectices and
equipment to protect the ocean resources.

a. Need research cruises with underwater
video gear and/or ride-along trips on
harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat t:'pcs associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for fragile
urchns.

a. Need research sampling to identify
juvenile, spawning, and rearing JTcas.

(5) Report findings and research data during annual
review.
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Management Options
Staff and Board recommendations

a. Permits - 6 trawl gear and 6 other gear
b. Gear restrictions - permits are issued

geographically, split at Heceta Head,
50% north and 59% south
- Experimental gear permits may be
required
- permits may have area specifications

c. Renewal requirement - 5 landings of 500 Ib
Other options

a. Status quo - species not on developmental
fisheries list
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Sea cucumbers

Parastichopus sp.

Ecology
The red sea cucumber (Parastichopus

californicus) is the species usually considered to
when referring to a commercial fishery. Another
species, Parasticho pus leukothele, was just recently
described and may have been confused with P.
californicus in past surveys. There may be at least
one other species located in harvestable areas
which needs to be investigated.

The red sea cucumbers is commonly found
from British Columbia to Baja California, from low
intertidal areas to 90-300 m in depth. It can be found
on all types of bottom, from muddy sand to bedrock,
in areas protected from strong wave action. Juvenile
red sea cucumbers have been frequently found within
dense mats of filamentous red algae.

Life History
Reproduction

Sexes of the red sea cucumber are separate
with no external differences. Animals may migrate
into shallow waters to spawn but no aggregation of
animals during spawning has been noted. Cucumbers
are broadcast spawners, with females releasing up
to several million eggs during a spawning period.
Spawning occurs during late spring through summer,
followed by an approximately 50-90 day larval life
and settlement into nursery areas.
Food and Growth

Cucumbers feed on organic detritus and small
organism which it ingests along with bottom
sediments. They are preyed on by sea stars and
occasionally sea otters. This cucumber is able to
eviscerate its intestines when it is irritated or
handled. In autumn, it has also been found to go
through a period for unknown reasons, where feeding
ceases and the viscera is atrophied. A whole new
set of internal organs is regenerated in 1-3 months.

The red sea cucumber averages about 3/4 of a
pound, drained weight, and about 30 cm in length,

but can be found up to 100 cm. Size at sexual maturity
is about I lb. at 4 to 8 years, which is also size at
first harvest. Maximum age may be about 12 years.

Population
There is little information on the abundance

and distribution of red cucumbers off Oregon. ODFW
subermersible surveys off southern Oregon found
desities of cucumbers of 0.1 - 0.22 per square meter in
44 - 71 fm depths. Densities were less at shallower
depths. Abundance estimates for areas in California
are <0.05 per square foot. Commercial densities in
British Columbia are >0.25 per square meter. In the
deep-sea, depths greater than 1300-1600 fm, sea
cucumbers are the most numerous animal found.

Sex ration is 1:1. There may be some
association between successful recruitment and the
presence of adult cucumbers. Also, predation by some
species of sea stars may limit the occurrence of
recruits and juveniles.

Harvest
Commercial harvest of red sea cucumbers

began in Washington in the early 70's and in
California and British Columbia in the early 80's.
Harvest in usually done by divers, with a small
trawl fishery in the Santa Barbara Channel,
California. The first harvest into Oregon was in
1993 (Table 14), with 5,100 lb landed by 9 divers
from the southern Oregon coast for an average price
of $1.29/lb. Most of the product harvested on the
Pacific coast is exported to Asia where the animals
main body, with its longitudinal strips of muscles,
are eaten raw or prepared by pickling or drying.

Management
Present Reulations

Presently, a commercial shellfish harvest
permit is required to commercially harvest sea
cucumbers with dive gear in Oregon. In 1993,44
permits were issued, through June 1994, 28 permits
have been issued. Harvest by trawl gear requires an

Table 14. Annual harvest of red sea cucumbers in Oregon, 1984-1993: landings (lb), effort (harvesters), and
number of harvesters meeting proposed minimum annual renewal requirements.

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
Landings 0 0 0 0 0 0 0 0 5,148 10,534
Effort 0 0 0 0 0 0 0 0 9 22
No. with mm.
renewalreq. 0 0 0 0 0 0 0 0 1 3

tthrough=August
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experimental gear permit. Washington manages its
fishery with seasons and opening areas on a
rotational basis. British Columbia uses area quotas.
Suzestions For Future Management

Allowing a dive-only fishery would keep
the portion of the population out of dive range as a
reserve. The size of the population within diveable
depths off Oregon is unknown. A dive fishery
should be restricted to conserve intertidal and
nearshore resources important to recreational divers
and tidepool visitors. Refugia to protect tiursery
areas would be beneficial.

There are concerns with incidental catch and
habitat damage with the use of trawl gear to
harvest benthic invertebrates.

There are possibly other species of cucumbers
off Oregon, of which very little information is
available.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting sea cucumbers on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Sea cucumbers should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Abundance and life history data are
limited.

b. A dive-only fishery would keep the
portion of the population out of dive
range as a reserve.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. A dive fishery would have very little
effect on the habitat and littleincidental
catch.

b. There would be concerns with incidental
catch and habitat damage with the use
of trawl gear.

c. The effect on the ecosystem of a large-
scale removal of a single species is
UflknOWth

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. Access to the resource by the general
public is limited.

b. There is no recreational fishery for sea
cucumben.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Analysis of existing data, sampling and
monitoring a new fishery would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels;

a. Information not sufficient to determine
optimum effort levels.

b. Effects of harvesting benthic
invertebrates with trawl gear need to be
investigated.

Program Objectives
(1) Develop scientific information on the stoçjcs and
life history of red and other species of sea cucumbers.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey,

commercial fishery incidental catch
data, and submersible survey data.

(2) Develop understanding of effects of harvest on
marine ecosystem

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises for dive surveys
and/or ride-along trips on harvest
vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

experimental gear permit. Washington manages its
fishery with seasons and opening areas on a
rotational basis. British Columbia uses area quotas.
Su~~tionsFor Future ManaiWment

Allowing a dive-only fishery would keep
the portion of the population out of dive range as a
reserve. The size of the population within diveable
depths off Oregon is unknown. A dive fishery
should be restricted to conserve intertidal and
nearshore resources important to recreational divers
and tidepool visitors. Refugia to protect nursery
areas would be beneficial.

There are concerns with incidental catch and
habitat damage with the use of trawl gear to
harvest benthic invertebrates.

There are possibly other species of cucumbers
off Oregon. of which very little information is
available.

Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting sea cucumbers on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Sea cucumbers should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(l) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Abundance and life history data are
limited.

b. A dive-only fishery would keep the
portion of the population out of dive
range as a reserve.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. A dive fishery would have very little
effect on the habitat and little incidental
catch.

b. There would be concerns with incidental
catch and habitat damage with the use
of trawl gear.

c. The effect on the ecosystem of a large
scale removal of a single species is
unknown.
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(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non
consumptive uses, public access, etc;

a. Access to the resource by the general
public is limited.

b. There is no recreational fishery for sea
cucumbers.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Analysis of existing data, sampling and
monitoring a new fishery would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels;

a. Information not sufficient to determine
optimum effort levels.

b. Effects of harvesting benthic
invertebrates with trawl gear need to be
investigated.

Program Objectives
(l) Develop scientific information on the stockSilnd
life history of red and other species of sea cucumbers.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey,

commercial fishery incidental catch
data, and submersible survey data.

(2) Develop understanding of effects of harvest on
marine ecosystem

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises for dive surveys
and/or ride-along trips on harvest
vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.



(4) Identify and protect critical marine habitat and
other important biological habitats for sea
cucumbers

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

b. Fisheries should be restricted to depths
greater than 60 feet measured from the
shore to conserve intertidal and
nearshore resources important to
recreational divers and tidepool visitors.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits - 10 trawl gear, 10 dive gear, and
10 other gear

b. Gear restrictions permits are issued
geographically, split at Heceta Head,
50% north and 59% south
- Experimental gear permits may be
required

permits may have area specifications
c. Renewal requirement -5 landings of 100 lb

Other options
a. Status quo - species not on developmental

fisheries list
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Marine snails

Oregon triton Fusitriton oregonensis
Neptune weiks Neptunea sp.
Baird's topsnail Bath ybembix bardii

Ecology
The Oregon triton is a common subtidal

species of marine snail found from southern
California to the Gulf of Alaska and to the eastern
Bering Sea. It occurs occasionally intertidally and is
common to 140 fm on rock, sand, shell, or gravel
substrate.

One of the Neptune species off Oregon, N.
humboldtiana, is found from central California to
southern British Columbia in depths from 100-250
fm. Its habitat may be on sand, muddy sand, and
mud bottoms.

Baird's topsnail is found from Mexico to
Alaska in depths of 50-300 fm.

Life History
Reproduction

Many of the marine snails have similar live
histories. The sexes are separate but similar in
appearance and fertilization is internal. Eggs
capsules are laid, from which crawling young are
hatched. Capsules are laid in clusters on rock
surfaces or on the shells of other snails, the same or
different species. Egg clusters vary in size, shape,
color, and number of individual capsules. The
mortality rate of eggs is usually high, therefore the
eggs are laid in very large numbers.

The Oregon triton exhibits a courting
behavior beginning approximately six months prior
to egg laying. Pairing of couples" may begin in the
winter with egg laying in the summer. By mid-
summer, the pairs breakup. The eggs or "sea corn"
are laid one by one in an ever widening circle. The
triton will brood their eggs for a period of eight to
nine weeks, until all are hatched to protect them
from being eaten by other invertebrates, especially

urchins and other Oregon tritons. Unlike the other
species, larvae of the Oregon triton are pelagic.
Food and Growth

Most of these snails are probably carnivores
and scavengers. The Oregon triton is probably
nocturnal and feeds on a variety of invertebrates by
immobilizing the prey with secretions from the
proboscis gland.

A female Oregon triton is usually larger
than its mated male.

Among the large Neptunea, sexual maturity
occurs at a shell length of 90-110 mm, which
probably corresponds to about 10 years of age. N.
hum boldtiana, is noted for its thin shell and is
therefore lighter is weight for its size than other
Neptune species and also breaks easily.
M&ration

The Oregon triton may move up from deeper
water to lay their eggs and then return.

Population
Abundance, stock distribution, and other

population parameters are unknown.

Harvest
Japan has harvested snails in the eastern

Bering Sea since the early 170's. The gear consists
of pots fished on a groundline with about a three
day soak time. There has been little harvest of
marine snails in Oregon (Table 15). Shells of some
snails may be desirable to collectors.

Management
Present Rezulations

There are no specific regulations concerning
marine snails. A shellfish harvest permit would be
needed for harvest.
Suggestions For Future Manaeement

Snails that lay fixed eggs and hatch
crawling young would have a very slow dispersal
rate. An area that had been fished-out would be
very slow to recover. Refugia would not be very
helpful for species with non-planktonic larvae.

Table 15. Annual harvest of marine snails in Oregon, 1984-1993: landings (lb), effort (vessels), and number of
vessels meeting proposed minimum annual renewal requirements.

1984 1985 19% 1987 1988 1989 19J 1991 1992 1993 /

Landings 0 0 0 0 0 0 0 11 0 14 9)-
Effort 0 0 0 0 0 0 0 1 0 1

No. with mm.
renewalreq. 0 0 0 0 0 0 0 0 0 0
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Life History
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urchins and other Oregon tritons. Unlike the other
species, larvae of the Oregon triton are pelagic.
Food and Growth

Most of these snails are probably carnivores
and scavengers. The Oregon triton is probably
nocturnal and feeds on a variety of invertebrates by
immobilizing the prey with secretions from the
proboscis gland.

A female Oregon triton is usually larger
than its mated male.

Among the large Neptune1l, sexual maturity
occurs at a shell length of 90-110 mm, which
probably corresponds to about 10 years of age. N.
humboldtiana, is noted for its thin shell and is
therefore lighter is weight for its size than other
Neptune species and also breaks easily.
Mig:ration

The Oregon triton may move up from deeper
water to lay their eggs and then return.

Population
Abundance, stock distribution, and other

population parameters are unknown.

Harvest
Japan has harvested snails in the eastern

Bering Sea since the early 1~70's. The gear consists
of pots fished on a groundline with about a three
day soak time. There has been little harvest of
marine snails in Oregon (Table 15). Shells of some
snails may be desirable to collectors.

Management
Present Regulations

There are no specific regulations concerning
marine snails. A shellfish harvest permit would be
needed for harvest.
Su~estionsFor Future Manag:ement

Snails that lay fixed eggs and hatch
crawling young would have a very slow dispersal
rate. An area that had been fished-out would be
very slow to recover. Refugia would not be very
helpful for species with non-planktonic larvae.

Table 15. Annual harvest of marine snails in Oregon, 1984-1993: landings (lb), effort (vessels), and number of
vessels meeting proposed minimum annual renewal requirements.

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
Landings 0 0 0 0 0 0 0 11 0 14
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No. with min.
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Effects Evaluation
Information is not sufficient to meet

statewide planning Goal 19. Additional
information is needed to determine short-term and
long-term effects of harvesting marine snails on
resources and uses of other marine resources, the
continental shelf, the Oregon nearshore ocean, and
onshore areas. Marine snails should be managed
under the developing fisheries program with
conservative numbers of permits and restrictions.

(1) Sustainability of developmental fisheries
resources or incidental catch under proposed future
harvest;

a. Distribution, abundance, and life history
data are limited.

b. Snails that lay fixed eggs and hatch
crawling young have a very slow
dispersal rate. An area that had been
fished-out would be very slow to recover.

c. Refugia would not be very helpful for
species with non-planktonic larvae.

(2) Biological and ecological effects on critical
marine habitats, other habitats and other species
supported by those habitats;

a. Pot gear would have minimal effect on
habitat.

b. Effect of trawl gear on habitat and other
species is uncertain.

c. The effect on the ecosystem of a large-
scale removal of a single species isuwn

(3) Conformity and compatibility with existing uses
such as commercial and recreational fishing, non-
consumptive uses, public access, etc;

a. Access to the resource by the general
public limited.

b. There is no recreational fishery for deep
water marine snails.

c. There are possible conflicts with pot gear
and other fisheries.

(4) Ability of the Department and other agencies to
monitor the fishery for needed data and compliance
with rules and regulations;

a. Analysis of existing data, sampling, and
monitoring a new fishery would require
additional staff resources.

(5) Recommendations for future fishery
development including gear types and effort levels.
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a. Information not sufficient to deterniine
optimum effort levels.

b. Effect of harvesting benthic invertebrates
with trawl gear needs to be investigated.

Program Objectives
(1) Develop scientific information on the stocks and
life history of marine snails.

a. Need geographic distribution of effort.
b. Need opportunities for on-board,

dockside, and/or research sampling.
c. Need recording of gear, effort, location,

depth, and time on logbooks.
d. Need analysis of existing trawl survey,

commercial fishery incidental catch
data, and submersible survey data.

(2) Develop.understanding of effects of harvest on
marine ecosystem

a. Conduct literature review and analyze
food habitat studies.

b. Analyze logbook data from all fisheries to
determine habitat types associated with
directed and incidental fisheries.

(3) Develop improved fishing practices and
equipment to protect the ocean resources.

a. Need research cruises and/or ride-along
trips on harvest vessels.

b. Analyze logbook data from all fisheries
to determine habitat types associated
with directed and incidental fisheries.

(4) Identify and protect critical marine habitat and
other important biological habitats for marine
snails.

a. Need research sampling to identify
juvenile, spawning, and rearing areas.

b. Refugia would not be very helpful for
species with non-planktonic larvae.

(5) Report findings and research data during annual
review.

Management Options
Staff and Board recommendations

a. Permits -10
b. Gear restrictions - subtidal only
c. Renewal requirement - 5 landings of 100 lb

Other options
a. Status quo - species not on developmental

fisheries list
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directed and incidental fisheries.

(3) Develop improved fishing practices and
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