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PROJECT OPERATIONAL Plan: Ttitle of POP, abbreviated if necessary

State the specific objectives of this project beginning with the highest priority. This may be done
by listing them numerically or in paragraph mode rn either case, use complete sentences. Avoid
intangible objectives that can not be met; all objectives should he quantifiable and measurable.
If sampling is involved to meet an objective, the objective statement should i<’ le infinitives
such as "to estimate" or "fo test." Other infinitives, such as "to assess,” "to compare,” "to
determine," "to measure,” and "to evaluate" axe more ambiguous and have little statistical

meaning.

For quantitative studies, objectives define estimates and tests that drive the project through
determination of study design and sample sizes. The quality of the desired estimate or test may
be specified through objective criteria that include precision of estimates or significance levels
of hypothesis tests. For projects with quantitative objectives, project leaders should not hesitate
to seek assistance from regional bionetricians to help develop tne objectives, criteria, study
designs, and sample sizes. Two examples of quantitative objective statements with objective

criteria follow.
Example I: Parameter Estimation with Precision Requirement

The objective is to estimate the ...(statistic)... such that the estimate is within 5 units (or 5
percent) of the mean estimate of ...(parameter)... (I*ot) x 100 percent of the time.

S5 B e i )G01 T s s o eh e SHAOI e O

The objective is to test the hypothesis that there is no difference between ...(treatments)..., with
probabilities Ol d =... and f8= ... of detecting a difference of at least ...(units).

pecific example: ]\}E] jective is to test DfﬂﬂESiSt are o differ

Eet\/\een,}ﬁgualsurw _?Q!ngor_ unf; Hjuvenger k(@crzragmiﬁmsea}
\\Bler q_mlerldenp CONCItIANS, With prooanilities ofa = 006'and e = 010 0
tetecting a ditference of at least 0.10 survival raes.

For qualitative objectives or quantitative objectives in which the entire population is directly

enumerated, objective criteria are unnecessary. Two examples of objectives without objective

criteria follow.

Exanple 1 Bntire Population Censused

Estimate total sockeye salmon escapements to Chilioot and Chilkat Lakes from weir counts.



Project Operational Plan: title of POP, abbreviated if necessary
Example 2: Qualitative Objective

Estimate the spatial distribution of vessel effort in the drift gillret fishery in District 6 and 8 from
daily aerial suneys.

METHODS

The Methods section should be written in a manner that itcould be used, with minimal changes,
as the Methods section in the final project report. Methods are developed to directly support
Objectives. Under this section describe the study site, the sampling design, data collection
procedures, parameter estimation techniques, analytical (descriptive and/or statistical) methods,
and hypothesis tests. If desired, the Methods section may be divided into subheadings that
represent different phases of the project, such as: study site, sampling design, and data analysis.

As a rule of thumb, the Methods should contain enough detail so that someone else could
conduct the sampling program and data analysis. If the methods have been described in detail
in another document, that document may be cited rather than repeating details in this POP.
However, in such cases a brief overview should be given so the reader knows generally wha*
methods are being employed. Ifan operational procedures manual has been prepared for field
crews, this manual should be attached as an Appendix. In addition, data collection forms may
be included in Appendices. [Ifnew estimation procedures have been developed, these may be
presented In either the Methods section or In an Appendix depending upon the complexity of the
derivation.

Careful tought should go into the study design, data collection procedures, and, analytical

methods. These methods should complement and support the stated objectives. While v'riting

the POP, verify that all the data are relevant to the objectives of the study and that no essential

data are omitted. It is preferable to give sample sizes based on objective criteria and a
description of how they wrre derived. Procedures for sample size determination can be valuable
1o ascertain that a sufficiently large simple iscollected to meet the desired precision of estimates
or the desired significance levels for hypothesis testing. Sample size estimates may demonstrate
that a project is under-funded to meet the seated objectives. On the other hand, these
determinations may demonstrate that some parameters are over-sampled, and could reveal insight
into cost- or time-savings. As with objectives, project leaders should not hesitate to seek
assistance from regional biometricians to develop the Methods section of the POP.

LITERATURE CITED

Include only these references actually cited in the POP.
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SCHEDULES

Under this section list dates of field programs, sampling activities (if different), completion of
data analysis, and presentations of Findings (U.S./Canada meetings, Board of Fisheries meetings,
etc.). "Personnel™ refers to the individual or position responsible for that activity.

DATE(s) Personnel (optional) Activity

REPORTS

Under this section list projected completion dates of first drafts of repons. Include both
preliminary and final reports relevant to this project. List senior author first. Sec the report
manual for a discussion of senior authorship.

DATE Author(s) Report

OTHER NECESSARY RESOURCES

This section s optional. Use 1t to list mr.su.rces necessary to the success of the project but that
arc not paid for directly by the project That s, do not include resources covered in the yellow
book project pages attached at Appendix A. This could include vessel time, use of personnel
not funded by the project, aata collection activities by other projects, etc. Mention linkages
other POP 3 (titles and associated yellow book project numbers) that provide data or other

support to this project

APPENDICES

Appendix A should be the two page yellow ty\)k project description. Other appendices arc
optional, but if included, shall be numbered consecutively as Appendix B, Appendix C, etc.
These might include field manuals, data collection forms, derivations of estimates rf not standard,

and preliminary analyses not reported elsewhere, etc.
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Appendix A (p. 1of 2)

YZLLOHBOOK PAGS 1 04/28/1989
PROJECT TITLE: PROJECT NUMB*?.:
FISHERY UNIT: REGION:
COMPONENT : BPS# LEDGER CODE:
SUBCOMPONENT :
LOCATION: LEGISLATIVE DIST:

PROGRAM KLIMENT:
FISHERIES AFFECTED:
USER GROUPS AFFECTED:
SPECIES AFFECTED:

........... L= = - — PROJECT DESCRIPTION
_(Succinctly explain why the project is needed and what it does. A brief
and general statement of methods would be good, but do not expand upon

statitistical methods or other technical aspects of the project. This should be
a description for tho layman.)

| | I PROJECT OBJECTIVES n *
_[As with the project description, provide general descriptions, do not
describe objective.* as desired statitistical results. In a general sense what

do you hope to accomplish with the project?)

BUDGET MANAGER:

BUDGET DETAIL: FT18 1789 FY90 PAGE2

CODE/LINE ITEM ALLOCATION ALLOCATION AWJCATION SUMMARY

ICO PERSONAL SEAV computed computed O ther
200 TRAVEL computed

300 CONTRACTUAL computed

400 COMMODITIES computed

500 EQUIPMENT . computed

700 GRANTS * computed

PROJECT TOTALJ: ccejputed

FEDERAL RECEIPTS \ OF TOTAL
GENERAL FUND . computed
INTERAGENCY RECFTS cee c-u

PROGRAM R2CXEFT3 \

CIP rVNDS y

STAPT MONTHS computed
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FY90 FINAL
YELLOWBOOK PAGE 2 PROJICT DESCRIPTION
PROJECT TITLE: PROJICT NUMBER:
UNIT: REGION:
COMPONENT :

PERSONAL SERVICES DATA

Premium houra--—————- ——-
PCN R S LOC RES NAME/TITLE MM OT  SEA iIAZ SWING GRAVE  COST

comDuced
computed
computed
computed
computed
computed
computed
computed
computed
computed
computed
computed

TOTALS

PROJECT LINE ITEM DETAIL

LINE* DESCRIPTION AMOUNT COMMENT

DATE PRINTED
TOTAL LIMES 200 - 700

TOTAL PROJECT COST computtb

NOTE:

To include the project yellowbook pages within the POP computer file, have the
regional administrative assistant update the Description and Objectives Sections
of the regional yellowbook file for your project and then print a copy of tr.e
updated yellowbook project to a new file. This file can be iImported into tr.e
WordPerfect version of your POP. With a little editing, an accurate yellowboo*
project can be quickly incorporated into your POP file as Appendix A.

POP Format File Name: NEWPOP2 . TXT






FOREWORD

Thanks to the outstanding initial manual prepared tv Michele Joubert and June Giant,
this manual represents our continuing efforts to wupgrade the documentation of
information collected and reported by th2 Division of Commercial Fisheries and to
present that information in a manner that recognizes the conventions and protocols of
our profession.  To that end this manual ’primarily -addresses the need for standards
and general information which elucidate expectations of performance in reporting.

Authors are ultimately responsible for producing reports that conform tc  these
expectations and are consistent with all sections of the manual. Those responsible for
word processing and other clerical preparations, for conducting manuscript reviews, and
for coordinating the reporting process primarily serve to assist the authors with
specific tasks. These supportive responsibilities are therefore more limited in scope
and have been explained in specific sections of the manual. The reporting policies in
Section 1, the procedures throughout Part | and the reporting r-quirements in Parts IlI-
IV confer job responsibilities and set reporting standards which the adoption of this

manual have formal-red.

The manual will be periodically updated to keep the division current with the reporting
trends in, the fisheries profession and with advances in publication technologies. The
editorial staff will determine the substance and periodicity of these revisions.

Kenneth Parker, Director Date

Division of Commercial Fisheries
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1. MISSION STATEMENT

Scientific publications are the building blocks of science. Not only do they form the permanent
scientific foundation upon which new research is constructed, but they are the tools enabling new
findings to be authenticated by fellow scientists. The 1974 Federal Council of Science and
Technology developed current government policy stating: "The publication of research results is
an essential pan of science.” Without publications, research findings would not be distributed to
those who need them, and authentication of results would be greatly hampered. Staffwithin the
department and other agencies would not have the information they need tomanage the resource.
Regulatory boards would be unable tomake informed decisions. Our ability to communicate our
research for others to scrutinize and understand is a critical element inestablishing our credibility
and developing the support of our sister agencies. Poorly presented divisional publications would
damage how we are perceived by those agencies and diminish our ability, both individually and
as an agency, to influence decisions that affect the resources we manage.

Consequently, our divisional publications and reports must achieve the highest possible
qguality and accuracy, and our findings must be made available in a timely manner to those
who need them.

2. REPORTING POLICIES

To accomplish that mission the following divisional policies are adopted:

Policy 1. All information collected at state expense will be reported in a coherent manner
within a reasonable period following its collection, and all reports prepared by
division staff shall be submitted as a contribution to one of the division®s report
series (see Section 3.1 and *.*).

Policy 2. All manuscripts entering one of the division 3 statewide publication series will
undergo formal scientific review to enhance accuracy, lucidness, and complete*
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ness; all unpublished reports will be included in a regional series and subjected
to regional review (sec Section 3.2).

Policy 3.  All manuscripts prepared using state resources must be approved by the director,
or his designee, prior to general distribution or submittal toan external publishing
source (sec Section 3.2).

"Policy 4. To protect the integrity of the scientific review process, all manuscripts in draft
status (defined in Section 3.3) will be confidential unless otherwise al lowed by
the Director as specified in Section 3 #

Policy 5. Manuscripts submitted for formal divisional review that are suitable for external
rather than internal publication will be recommended for publication injournals
or other appropriate sources, and the author will be given divisional support.

Policy 6. The Regional Research Supervisors and the Scientific Program Manager will
serve as Associate Editors to assist the Editor resolve problems, develop needed
policy, and maintain high standards for the division 3 reports and publications
(sec Section 3.4).

Policy 7. Manuscripts will be published inonly one series (sec Section 3.5; the Editor will
determine the appropriate series for a manuscript based on itscompatibility with
the series definitions and criteriaestablished in Sections 3.1 and *.*.

Policy 8. To promote professionalismand ensure proper credit for project work performed,
guidelines in this manual for authorship and acknowledgments should be closely
followed (see Section 3.6).

Policy 9. Electronic catalogs will be maintained for each report series to facilitate timely
and thorough information retrieval (see Section 3.7).

Policy 10. Authors will be responsible for original through final manuscript preparations
according to guidelines established in this manual .

Policy 11. All manuscripts must be submitted in WordPerfect.All reports or publications
subjected to desktop publishing will be prepared using Ventura.

Policy 12. To acliievc consistency with the Mission (Section 1.1), the Editor will strive to
follow contemporary fishery reporting and publication trends.

3. POLICY EXPLANATIONS

3.1 PUBLICATION SERIES

All reports prepared by division staff shall be submitted as a contribution "o one of five series:
(1) Regional Information Reports. (2) Technical Fishery Reports, (3) Fishery Research Bulletins,
(4) Special Publications, and (5) Professional Papers. The identifying characteristics and manu —
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script prcpaiation guidelines for each report series are described in *.*. A few publications (e.g.,
regulation books, special reprints of theses/dissertations, etc.) as well as general correspondence,
meeting minutes, trip reports and oter written materials identified by die Director will not be
included in the above scries.

3.2 REVIEW PROCESS

Regional Information Reports: Regional Information Reports will undergo regional reviews
coordinated by the Regional Research Supervisor. In cases where timelines are limited, only
cursory review may be possible.

Statewide Publication Series: The statewide publications (series other dian Regional Infor—
mation Reports) will undergo formal scientific review by peers and the division* Editor. The
purpose of peer reviews is to assist die author in preparing publications and to enhance the overall
quality of divisional publications.

The Editor isresponsible for the form of all divisional publications as prescribed in thismanual
as well as selecting for publicadon only those manuscripts diat achieve high scientific standards.
Peer reviews for all manuscripts entering the statewide publication series will be coordinated,
refereed, and, ifnecessary, streamlined on a case-by-case basis by the Editor. Those questions of
style and usage inagray areawhere several or more options exist, or otherwise unresolved by this
manual, will be decided by the Editor. The Editor will alsodetermine when a manuscript is ready
for peer review; ifitisno\ he will return itto the author(s) and note the problems to be correcrcd.

At the Editor 3 discretion some reports, especially annual iterations of the same report, may
be exempted from peer review and undergo editorial review only; otherwise all statewide
publications will undergo formal scientific review, a process that includes the following chronol —

ogy.

(D) A review will be assigned to a given region or to headquarters based on the need to
balance the review burden between regions according to the relative numbers of staff
available. Most manuscripts will be assigned one revie\ r, except that Fishery
Research Bulletins will usually be assigned two reviewers.. ieEditor 3discretion
reviews outside the division or the dep irtment may be solicited, especially for highly
technical or specialized manuscripts.

(2) The Regional Research Supervisor will be asked by the Editor to select a reviewer
from suitable candidates within the region, taking into account the candidates Past
review assignments, relative qualifications, and current work load, and the need to
balance assignments as equitably as possible between the staff.

(3) The selected reviewer will receive written notice of his assignment and will be
allowed a reasonable period to complete the review. If the assignment or deadline
create significant problems, the reviewer should immediately discuss the situation
with the Regional Research Supervisor who will inform the Editor of any resulting
changes or adjustments. Reviewer identity will not lie revealed to die author(s) unless
odierwise requested by the reviewer. However, anonymity cannot be completely
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guaranteed because handwritten comments, word usage, and the reviewer®"s knowl —
edge as expressed by his comments may sometimes reveal a reviewer 3 identity.

Each reviewer shall follow the review guidelines explained on the back side of the
review request form and meet the review deadline stated in the cover memo. In
addition, reviewers are expected to be thorough, constructive, and fair in their
comments and avoid derogatory criticism.

(4 Generally an author(s) should allow 2-3 months between manuscript submission to
headquarters and the receipt of the peer/editorial comments. The Editor will, before
returning the comments to the author, review the manuscript, screen the comments
for potential conflicts or misdirection, and note any necessary corrections or expla—
nations to the reviewer 3 comments.

(5) Authors receiving review comments often give themselves a day or two between
reviewing the comments and reworking the manuscript because initial reactions to
comments may be more subjective than objective. Although a reviewer 3 comments
may sometimes be technically inappropriate or incorrect, this may indicate reader
confusion requiring increased clarity or explanation.

(6) Authors having significant problems with reviewer comments, should discuss them
with the Editor. Authors should submit, to the Editor, written rebuttals to significant
or substantive comments not incorporated into their revisions. (This is consistent
with the CB E Style Manual.)

(8 Ifa recommendation not to publish a report is made, the Editor may solicit the
opinion of the Associate Editors or other staffbefore acting on the recommendation.

Any professional associates within or outside the department whom the author wishes to have
review his manuscript should be requested directly by the author. Resulting changes, along with
any resulting from the regional review, must be completed before the manuscript is submitted to
the Editor for formal review.

The only significant changes made in a manuscript after it has entered the formal review
process should be those resulting from this process. Ifother significant changes are to be made
outside formal peer review, the Editor should be informed of the changes made so that he can
determine ifadditional review is required.

3.3 DISTRIBUTING DRAFT MANUSCRIPTS

Any pre-published manuscript is considered to be in draft status. In addition, any written
internal (in-nouse) peer review that raises substrjitive concerns about a final, distributed divisional
publication will place that manuscript in draft status until the author has comp*eted any necessary
changes or corrections.

The department and die author must have the right to thoroughly air and fully resolve
differences of opinion on draft-statu? manuscripts. To make such information available to the
public or other resource agencies before tire scientific review process iscomplete, could compro—
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mise the integrity of the scientific review process or needlessly make the .t”"artmcni appear
discordant. Therefore, all manuscripts in draft status will be treated as follow;.

(1) Both the review and the draft manuscript will not be released to the public without
the Director 3 approval .

(2 Reviews should be sent only to the Editor who will referee final resolution of the
review with the author.

(3) Any public requests for reviews or draft-status manuscripts shall be referred to the
Editor who will inform the author and Director.

(49 A review that is released to the public will be anonymous unless the individual
preparing that review approves the release of his/her name.

If time constraints are a problem for a draft-status manuscript, the manuscript will be put on
a fast-track review thatwill be completed intime toenable its target-date distribution in final form.
If this is infeasible, the Director may allow distribution of a draft under one of two alternatives:

Option 1: The manuscript could be distributed as a draft with the cover source being identified
as: "Fishery Research Bulletin DraftiNo . " (note: modify accordingly for other series). The
footnote should indicate that the report should not be cited until itis available in final form. The
Editor will assign the draft number. The draftnumber and footnote must appear on all distributed
copies. This will satisfy information distribution for ad hoc groups that need it, but itwill flag the
fact that the reporting requirement has not yet been satisfied. Concurrently, it will thwart
inappropriate citation of the report. This is the preferred option.

Option 2: Federal aid reports have tight production deadlines, as well as constraints against
submitting "drafts" in satisfaction of contract requirements. Draft reportsmay be submitteo to the
federal aid contractor with a special cover page that appropriately indicates that the report is the
final report for the contract. The report should not be distributed elsewhere. The draft will
subsequently undergo the formal review process and be published inone of the division 3 series.

3.4 REGIONAL RESEARCH SUPERVISOR RESPONSIBILITIES

The Regional Research Supervisors and the Scientific Program Manager will serve as
Associate Editors; they will work with the Editor to (1) coordinate the peer review process in their
region, and (2) develop pulication policies for implementation by the Director and to identify and
resolve reporting problems and procedures.

In addition, the Regional Research Supervisors are assigned the authority to (1) assign
management or research staff within their region to conduct peer reviews, (2) instigate regional
reviews deemed necessary before a manuscript is submitted to the Editor for processing, (3)
manage the regional report series under the general direction of the Editor, and (4) assist authors
with reporting.



Comprehensive

Publications

Policy for A.FS

Clyde W. Voigtlander

p  Uring the tenure of Presidents Reinhart and Gerking,

it became apparent that no comprehensive policy
governing, the production and quality of scientific publi-
cations existed within AF5. Moreover, it was perceived that
piecemeal, specific-issue. policy actions were not coping
with the rapid increase in the number and variety of sci-
entific publications and, in fact, might be contributing to
the confusion, The charge to the Publications Overview
Committee (POC) for the 1986-87 term was to develop a
comﬁrehensw_e palicy. The following policy was approvec,
bv the Executive Committee (EXCO S)at e Society's an-
nual meeting in Winston-Salem, North Carolina. Tmple-
mentation of the policy will require membershllp approval
of amendments to two sections of the AFS Bylaws at the
anr ' meeting in Toronto.

Background

The number and variety of AFS scientific publications
have increased substantially in the past 12 years. Durln%
that time, AFS has established the North American lournal o
Fisheries Management, contracted to produce The Progressive
Fish-Culturist. established Fisheries, and developed sympo-
sm_Proceedlngs, monographs, and special publications.
While this development was occurring at the Society level,
more and more subunits of tne Society developed stienntic
publications; indications are that this'trend is not waning.

During the development of this policy, nOC consisted of
Ira Adelman, Bruce Collette, Eugene Fritz, Gareth Good-
child, Gary Hergenrader, John Nickum, Charles Scalet, Ju-
dith Weis, and ‘myself as Chair. POC examined existing
policies and practices; we were aided, through material pro-
vided and comments on draft material, by Johanna Rein-
hart, Shelby Gerking, Manaﬁm% Editor Robert Kendall, and
AFS Constitutional Consultants Rich Gregory' and Tom
Powell. Elements of the proposed policy were reviewed and
discussed by EXCOM at the mid-year meeting; all of the
above-named individuals reviewed the final draft prior to
its submittal to EXCOM.

What the Policy Does and What It
Doesn"t Do

In the most general terms, the policy establishes the
responsibility and authority for quality control of AF5
scientific and technical publications; ~ specifically, this
responsibility and authonty rests with the managing edrior.
The policy applies to all scientific puDlications issued by, or
on behalf of, AFS or its subunits, this means that it applies

Clyde W. Voigtlander ti an environmental scientist for the
Environmental Quality Staff. Tennessee Valley Authority. Knox-
ville. TN 37902 He 1s completing his third year as chairman of
the AFS Publications Ovenneu' Committee

24

to any scientific or technical publication bearing the Soci-
ety's name or logo. The policy also reaffirms, in a formal
manner, certain practices or traditions, e.gu publication eth-
ICS anﬁj I%eer review, that the Society and its subunits have
ong held.

T?m Pollcy does not appl){_ to routine communications,
newsletters,” directories, bibliographies, or rePorts by sub-
units or committees. The policy docs not allow the managing
editor to unilaterally determine what, in terms of new pub-
lications, will be printed, or what the financial arrangements
of any such publication will be—these continue tobe mat-
Ee)r(scngnegotlatlon, with final approval power vested in

Policy
Scientific and Technical Publications

1.0 The American Fisheries Society (AFS) beligves that the
effective communication of ideas and scientific find-
ings is critical to the continued growth and develop-
ment of the profession and its individual members and
Is therefore a fundamental characteristic of any profes-
sional scientific society. AFS seeks to publish”relevant
works in fisheries science, fisheries management, and
related fields, to distribute these publications to the
broadest possible audience, and to accomplish these
ends in a cost-effective and self-supporting manner.

2.0 Description of AFS Publications .
In _fulﬂi)llr]g the above objectives, AFS publishes a bul-
letin, serial journals, symposia proceedings, mono-
gra%hs, special publications, and miscellaneous or ad
hoc books: subunits of AFS also issue publications fall-
ing within these categories.

2.1 Tne Bulletin and Senal Journals.
211 Fisheries

Frequency: Blmonthlsy

Distribution; All AFS members

Content and Scope: o
(1) AFS news, editorials, presidential com-
munications. announcements, committee re-
orts, minutes of meetings. ,
PZ) General interest and State-of-the-art arti-
cles on fisheries management, aquatic re-
sources, professional responsibility, fishcies
policies, educanon, administration, econom-
Ics, and fisheries or aquatic resources-related
Phlloso hy. Articles in Fisheries are intended
0 be of broad, current interest, to provoke
thought and debate on current resource is-
sues, and to foster the continued education
of fisheries professionals

Fisheries, Vol 13 No 3



Editorial Policy and 5tand4rd»;
Published annually a-, "Guide (or Contribu-
tors" in Number 1 _ ,
2.1.2 Transaction of the American Fishenes Society
Frequency: Bimonthly
Distribution: By subscription
Content and 5cope:
Original research, either basic or applied, in
biology, genetics, physiology, ecology, pop-
ulation dynamics, economics, health, cul-
ture. and other topics germane to marine and
freshwater finfish, shellfish, and their re-
spective fisheries Book reviews relevant to
the above subiect matter. Snort special sec-
til(l)ns of related papers published occasion-
ally
Editorial Policy and Standards
Published annually as "Guide for Authors"
in Number 1 o
2.13 Sortli American lournal of Fisheries Management
Frequency: Quarterly
Distribution By subscription
Content and Scope
Original papers emphasising the manage-
ment ot tintish and explo table shellfish, in-
cluding protection and enhancement of
habitats, harvest allocation, economics of ex-
ploitation, sociology of resource users, and
management-related research, law, policy or
philosophy.
Editorial Policy and Standards
Published annually as "Guide for Authors"
in Number 1.
2 14 The Pro<i'e*fi"e Fish-Cliltunst
Frequency: Quarterly
Distribution. Bv subscription
Content and Scope:
Original papers in the broad area of applied
aquaculture, including oroodstock selection
and spawning, genetics, nutrmon and teed-
ing, health, water qual.tv, production tech-
nology. and management of culture facilities.
Emphasis is on manne and freshwater spe-
cies of current or potential importance to
commercial production or aquatic resource
management.
Editonal Policy and Standards:
Published annually as “Guide for Authors"
in Number I.

22 Symposium Proceedings
Frequency: Irregular, but have senal status
Distribution: Individual purchase, librarv subscribers
receive one copy

Content and Scope-
Previously unpublished, thematicallv related con-
tributions resulting from a symposium, workshop,
or conference in a subiect area defined in anv of the
serial lournals (Section 2.1, above)

Editorial Policy and Standards

Except in unusual circumstances, policies and stand-

ards ot the appropriate lournal apply Full details
appear in the specific Svrrposium Proceedings Pol*

May eJune 1958

For more lhan 25 years now Floy Tags
have been used by marine and fisheries
biologists to record and track virtually

every major species of fish, crustacean
or shellfish around the world. From

Alaska it) Antarctica, literally millions of
Floy Tags have set adependable
standard b\ which others are judged:

Most extensive selection
T-Bar Aiu Imr Tags
Mreamci lags
Internal Laminated Anchor Tags
Spaghetti Tags
Other Plastic Ovals and Discs

Hundreds of different color code
combinations available.

Extremely low cost per returned tag.
Quickly and easily appi'ed with
minimal harm to subject.

Good retention with little effect on
mortality or growth.

Printed to your specifications with
long-lasting, easily-read legends and
numbers.

Greater experience record than any
other manufacturer.

Able to match previous tags precisely.

Shouldn't you be using Floy Tags for
the most reliable research dau? For
more information contact:

FLOY TAG & MANUFACTURING,

Fu 1 PO Box85357 4616 Union Bay P'ace N E

Seatne WA 98105 USA
1206)524-2700 or 1-MO-443-1172

INC.



icv, available from the managing editor or central
office.

Monographs
Frequency: Irregular, but have serial status
Distribution: Individual purchase; library subscribers
receive one copy.
Content and Scope:
Tightly focused, perceptive studies in subject areas
as defined in Section 2.1, based on original research

data. Secondary analyses or models based on exist-
ing literature that lead to new insights are accept-

able.
Editorial Policy and Standards

lournal standards apply; diverse authorships of in-
dividual chapters are permitted, subiect to con-

straints defined in Content and Scope, above Other
details available from the managing editor.

Special Publications

Frequency: Irregular, but with serial status

Distribution Individual purchase, library subscribers

receive one copy

Content and Scope
General interest scientific and relerence volumes in
fishenes and aquatic resources which do not meet
the content and scope requirements ot Symposium
Proceedings or Monograpns. as defined above

Editorial Policy and Standards:

journal standards apply where appropriate; man-

aging editor establishes specific standards where
necessary.

Miscellaneous or Ad Hoc Publications
Frequency: Irregular

Distribution: Individual purchase
Content and Scope.

Products ot policy or opportunity which do not qual-

ify under 2.2, 2.3. or 2.4. ahove.
Editorial Policy and Standards Not defined.

Subunit Publications

Divisions, Chapters, and Sections produc* publica-

tions with serial or irreqular frequency, raiging from

proceedings of annual meetings to symposia, work-

shops and techniques manuals. Distribution is van-
able, depending on the nature of the subunit issuing
the publication Content and scope likewise vary, but
generally fall within the definitions of 2.1 through 2.4.
above Editonal policy and standards are established

bv the sponsonng subunit, subject to review and ap-

proval by the managing editor.
Scope and Application of the Policy

The following policy applies to all scientific publica-

tions issued bv or on behalf of the Amencan Fishenes
Society 1AFS1or its subunits, i.e.. those scientific and
technical publications beanng the AFS logo or which
otherwise can be identified as being sponsored tn AFS
or any ot its subunits

Exceptions The following policv does not applv to
directories, bibliographies and other mtormation or
librarv aids, to routine membership communications
le g newsletters) of the I'arent Bocietv or any subunit.
or to such penodic reports bv subunits or bv standing
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or special committees as may be required by the Ex-
ecutive Committee of AFS or by the Executive Com-
mittee of any Division.

Editorial Control and Authority

Under 5ection 2 (a) (4) of the Bylaws of the American
Fishenes Society, the executive director is responsible
for Fishertf< with respect to the appointment of editors,
editorial policy, and content.

Under Section 3 (a) (1) and subsequent subsections of
the same Bylaws, the managing editor is responsible
for all other publications of the Society, as defined
above in Section 3.0, to the extent defined in the fol-
lowing sections of this policy,

4.2.1 “For publications by the Parent Society, the
managing editor appoints editors for specific
publications and oversees and approves the
development and implementation of editonal
policy and quality control.

For subunit publications, the managing editor
reviews and approves the publication proposal
with regard to editonal policy and standards
and quality control. The managing editor, at
the request of the sponsonng subunit, may also
provide the necessary advice and assistance re-
garding scheduling, format, and printing.

In arriving at a decision to approve, the man-
aging editor may consult with the Publications
Overview Committee (POC).

In disapproving a publication proposal, the
managing editor will present the reasons for
such action, and will provide, if appropriate,
advice on the procedures or actions necessary
to merit approval.

Appeal of an adverse decision may be made to
the Executive Commute of AFS. who may seek
additional review and recommendations from
POC

For all such publications, one copy of the final
product must be provided to the AFS central
office and to the managing editor.

4.2.2

42.3

424

4.2.5

426

Control and Review of Qi-ility and Standards

The managing editor, editors, and associate editors are
responsible for establishing and maintaining high lev-
els ot qualitv with respect to scientific content and
effective communication in the publication or publi-
cations under their control

All prospective technical contributions to journals or
to other volumes will be peer-reviewed, unless a spe-
cific waiver is granted by the managing edi'or.

521 Peer review usually will be conducted bv two
or more reviewers, acting independently

For Fisheries, t.ie same policy applies to con-
tributed articles, the editor or executive director
mav waive the peer-review requirement tor in-
vited papers

Peer-reviewers will have their anonymity protected
unless thev specifically indicate otherwise

Peer-reviewers shall not communicate with the au-
thors of manuscripts under their review except

322
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through. or with the permission of, the editor, until
the manuscript has been accepted for publication.

Peer-reviewers shall not keep, copy, oz distribute man-
uscripts sent to them for evaluation.

The Publications Overview Committee (POC) will per
form periodic reviews of the content quality, and ed-
itorial standards of AFS publication;, and will report
its findings and recommendations to the managing
editor or executive director, as appropriate to their
publications responsibilities.
56.1 The managing editor or the executive director
may request review by POC of specific publi-
cations within their purview.

Publication Ethics

Authors are expected to maintain high ethical stand
ards with respect to extending appropriate credit and
recognition to their colleagues and fellow contributors.

Dual publication, i.e., the replicate publication of the
same data or information, is not allowed. A full dis-
cussion of this issue is found in Transactions of Ihe Amer-
ican Fisheries Society 110:573-574, 1981; the npolicy
enunciated in the referenced editorial is hereby ex-
tended to all AFS publications.

6.2.1  Authors of manuscripts must state that ideas,
data, and conclusions purported therein to be
original are neither under s.multaneous con-
sideration by another publisher or for another
AFS publication, nor previously published.
All papers—whether published, in press, or
under editonal review—that are closely related
to the manuscript being submitted, must be
documented in the manuscript or in corre-
spondence to the edrior. Repnnts or preprints
must be made available on request of the editor.
Qualifications and exceptions to this policy are
given in TAFS 110: 573-574, 1981,

6.2.2

623

New-Publications and Publication Services

The Amencan Fisheries Society will develop new pub-

lications as needs and opportunities occur. Expansion

of the existing list of publications (Section 2) may occur
as the result of development of a new publication se-
ries, assuming control of existing publication; through
contractual or other agreements, or by providing other
information-transfer or intormation-retrieval services.

All proposals for new publications, either within or

outside the scope defined in Section 2. must be ap-

proved by the Executive Committee, following rec-
ommendation by the executive director or managing
editor and consultation with POC.

72 1 In specific instances, or for specific types of
publications, EXCOM may delegate this au-
tggnty to the executive director o: managing
editor

For all such publicanons the policies stated herein will
applv
The executive director i; authonzed to ac: for EXCOM

Ir, matters pertaining to translations of AFS publica-

tions to other languages, and obtaining translations

- June 1983
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Bylaw Amendments
The process ol bnnging all Society scientific pub-

lications under one umbrella, and making the man-
aging editor keeper of that umbrella, requires two
changes in AFS Bylaws, After excruciatingly detailed
eview, our consritutional consultants recommend
that the Bylaws bt amended as outlined below. AFS
members will be asked to approve these changes at
the annual business meeting in Toronto,

1

Under Section 3. Duties of the Managing Editor

and Ecitors.

OLD- a) advise and assist subunits in the pub-
lication programs, if requested.

NEW- (a) advise and assist subunits in produc-
ing their scientific and technical pub-
lications.

Under Section 5, Publications.

OLD; (d) Society subunits, separately or in
combination, may produce, distrib-
ute, and charge for publications of
their own. Each such publication is
to be uniquely identified with the
sponsoring subunit(s) unless the Ex-
ecutive Committee specifically ap-
proves it as a Society publication.
Editorial standards and quality con-
trol procedures for each scientific and
technical publication proposed by a
subunit shall be reviewed and ap-
proved by the Managing Editor. The
Managing Editor shall determine
whether or not the publications sub-
mitted require such review and ap-
proval. Following such action,
subunits may produce, distribute,
and charge for their publications

NEW: (d)

into English of appropnate writings in other lan-
guages.

Policy Review and Revision

The Publications Overview Committee, inconiunction
with the managing editor, will conduct periodic re-
views of this policy on its own initiative or at the di-
rection of the president or EXCOM, and will report its
findings and recommendations to EXCOM

Effective Date

Following approval by EXCOM. and passage ot the
amendments to the Bylaws, this policy shall become
effective on October 1. 1988. or on the date of priming
of the first issue of Fisheries or the AFS Diarv thereatter
in which the decision can expeditiously be printed

Revisions or amendments of this policy, (olio* ing ap-
proval bv EXCOM. will become effective on the date
ot pnnting in the next possible issue ol Fnherirc or
other appropnate form of membership communicj
non



E M, WALTERJ. NG, GOVER\CR
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February 14, 1992

The Honorable Ilvan M. lvan
Alaska State Legislature
P.0. Box V

Juneau, AK 99811

Dear Representative lvan:

Thank you for your request for information relating to a stock
identification program for chum salmon catches in the South
Peninsula June fishery (i.e., False Pass). I apologize for the
delay 1in responding to your request; however, staff have needed
some time to develop the feasibility and budget for the proposed
study. The questions raised in your letter are answered in order.

Question 1. What is the Appropriate Stock Ildentification Method?
There are two alternative feasible methods for chum salmon stock
identification in the False Pass fishery, tagging and genetic stock
identification (GSI). These methods are comparable 1in costs;
however, the GSI method 1is preferred.

The tagging method has several problems, which include:

1/ Stock composition estimates are sensitive to expansion factors
(i.e., reported fraction, exploitation vrate) that cannot be
estimated for certain stocks (e.g., Russian stocks).

2/ Because the tagging method relies on fishermen to return
recovered tags and associated information on time and location of
recovery, stock composition estimates are sensitive to misreporting
and underreporting of tags. Although independent fishery sampling
programs can provide information that enables one to correct for
these biases, it is impossible (within realistic budget
constraints) to conduct independent sampling programs at sufficient
levels of precision for all stocks that are known to occur in the

False Pass chum catches.

3/ Tagging operations rely on chartering vessels participating 1in
the fishery which are unavailable during fishery openings; also
tagging cannot be conducted in adverse weather conditions. Because
fishery openings and weather conditions cannot be predicted, it is
difficult to control the number and timing of releases in order to
meet the stringent sampling objectives necessary to ensure that
estimates are representative of the actual fishery catches.
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4/ Because of the difficulties 1in controlling the tagging
operations, it is impossible to address fine detail (i.e., by time
period, by gear type, by subareas, etc.) in the estimates of stock
composition of fishery catches.

5/ Because catches in terminal areas are on mixtures of stocks from
individual river systems within the drainage, the tagging method
cannot provide estimates for individual river systems.

The above problems identified for the tagging method are not an
issue with the GSI method. The genetic stock separation method is
analogous to blood typing in humans, and can ascertain the origin
of the fish by an array of genetic markers that are measured from
tissues collected directly from the commercial catch. In addition
to samples from the catch (i.e., mixture samples), the method
requires baseline samples from spawning fish (so that we know the
origin of these fish). Baseline samples would need to be collected
for all stocks that are known to occur in the False Pass catches.
Although the existing baseline of standard samples 1is extensive for
chum salmon in the North Pacific Region, it is at the present time
incomplete. Preliminary analysis of the incomplete baseline shows
that we can identify certain aggregates of stocks (e.g., Yukon fall
chums, Japanese hatchery chums, North Peninsula chums) based on
their genetic characters. Because of this, we feel the GSI method
offers great promise in identifying origins of catches in the False
Pass fishery at a level of resolution that will help resolve
conservation concerns and assist the Board of Fisheries 1in
resolving allocation issues associated with this fishery.

Question 2. How Long Should a Stock ID Program be Carried Out?

Three years of information is necessary to evaluate the extent of
the inter-annual variability in the stock specific vulnerability to
the False Pass fishery.

Question 3. Should the Department be Charged with Undertaking Such
a Study and What are the Estimated Costs.

If new funds were available, the department would undertake a
genetic stock separation study for churn salmon taken in the False
Pass fishery. We would propose to conduct a three-year GSI stock
ID study for the False Pass fishery catches. The cost of the study
is for Year 0 - $48.1K, for Year 1 - $674.1K, for Year 2 - $520.4K,
for Year 3 - $560.0K, with a total cost of $1,802.6K. Please note
that our ability to conduct such a study also requires funding of
a $1.2 million CIP request to develop the Anchorage genetics
laboratory. The laboratory presently is not large enough to handle
the increased sample processing load necessary to conduct the False
Pass stock 1ID project. We have put together a detailed proposal
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and can make that available if necessary. Please note the proposed
expenditures for years 2 and 3 reflect very liberal sample sizes
for the False Pass fishery catches. It may be possible to reduce
the sampling requirements as we develop the chum salmon baseline.
The sample size required for resolution of stocks depends on how
different the genetic characters are among stocks. These cannot be
evaluated until the baseline of data is collected, processed, and
analyzed.

There is a large amount of sampling required to conduct this
project. The ability to conduct this sampling depends on the
department®s infrastructure of facilities and personnel. It would
be very inefficient and expensive for a second party contractor to
conduct such a study.

Qiestion 4. Would the Department be receptive and supportive if a
project is included in the operating or capital budget?

The project has a limited life span of three years and, as such,
could be funded through either the operating or CIP budget. It is
anticipated that analyses after the year 3 could be handled by
positions that are currently in ul budget.

Question 5. Is there other information that has not been included
in above answers?

At this time we have incomplete information to evaluate the stock
resolution power of the GSI method for chum salmon. It is unknown
as to whether the method will be able to address the entire suite
of questions that have arisen in the Board of Fisheries
deliberations. The resolution power of the method cannot be
evaluated until the baseline of samples is complete and analyzed.
Most of the proposed year 1 budget would be for <collection,
processing and analysis of the baseline. It might be appropriate
to fund the project with the stipulation that the decision to
continue funding would depend on the efficacy of the method as
determined by analysis of the emerging baseline of standard
samples.

Thank you for the opportunity to address this issue. If 1 can be
of further assistance, please contact nme.

Sincerely,
Carl L. Rosier
Commissioner

cc: Denby Lloyd
Doug Eggers
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FOR RELEASE: February 12, 1992
No. 91-026

GOVERNOR APPLAUDS BOARD'S FALSE PASS DECISION:
PROPOSES FUNDING FOR FISH MANAGEMENT

JUNEAU-Govemor Walter J. Hickel today commended the Board of
Fisheries on its unanimous decision to schedule a ne;w hearing on the False
Pass chum cap controversy. The board made the decision, at its regularly-
scheduled meeting Sunday in Bethel, to hear the issue at its next meeting
in March in Juneau.

"While I have been careful not to interfere in the allocation process
of the board, the chum cap decision is too important not to fully consider
all available information,” Hickel said. "The board"s decision will help
maintain the public®s confidence in the integrity of the board process."

The board will reconsider the issue based on scientific evidence
affecting the interception of chum salmon destined for Norton Sound and

the Yukon and Ku&kokwim rivers.

Last November the board decided, in a controversial 4 to 3 vote, to
raise the number of chum allowed to be taken in the June False Pass or
Area M fishery, which actually targets sockeye salmon. The cap would be
raised from 600,000 chum to as much as 900,000 for each of the next

pcvoral years.

While considering decisions affecting fisheries througnout western
and northwestern Alaska, the board on Sunday decided to review in detail
recent information regarding a 1987 tagging study conducted by the
Department of Fish and Game (ADF&G).

- more - -
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Hickel also announced that he will ask the legislature to fund a $1.2
million capital project to set the stage for future identification of the source
of fish iIn the False Pass area. The project would establish a genetic stock
identification laboratory, the basic infrastructure needed to perform
detailed identification of salmon taken in mixed stock fisheries. With
added funding over the next three years, ADF&G would attempt to
apportion the False Paw chum catch to rivers of origin in order to evaluate
the impacts of the interception on those streams where the fish spawn.

The Governor is also considering adding money to ADF&G"s operating
budget to better assess run strength and escapement needs in Norton
Sound and the Yukon River. A project is also being considered to
reestablish a test fishery in the mouth of the Kuskokwim River that is used
to gauge 1in-season salmon retums.

HHH#H
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This request expands the existing Anchorage genetics laboratory
into a Fisheries Genetics Laboratory having the capability to
produce genetic stock identification (GSI) data - data that
describe the genetic identity of individual stocks of finfish and
shellfish and permit identification of those stocks when they occur
in complex mixtures. GSI data can improve fisheries management by
providing 1in-season estimates of individual stocks, say salmon,
harvested in mixed-stock areas and intercept fisheries such as Cook
Inlet, Yukon River, and False Pass. Application of the GSI
technique can also greatly assist the protection of wild stocks in
the face of proposed increased hatchery production and harvest in
southeast Alaska, Prince William Sound, and Kotzebue Sound, for
example. Further, the GSI  technique can 1identify stocks
intercepted in high seas and other bycatch fisheries. And, it has
proven very valuable for deterring illegal fishing by providing the
capability to identify the origin of marine fish and shellfish
suspected of being harvested from closed areas.

In brief, GSI is a new and highly effective tool that can be used
for harvest management and stock protection, and the department
desires to add this capability to its roster. We want to build a
Fisheries Genetics Laboratory that can assist resolution of a
variety of harvest management problems.

We are requesting 1,200.0 dollars. These monies will put in place
the platform from w!;ch the GSI technique can be extended, with
additional project v lars, to th sharvest management problems at
hand. These dollars put the capability in hand. Other dollars
will be needed to extend or apply the capability to specific
problems.

In order to establish the GSI laboratory capability, we need space,
equipment, and personnel. Of the $1,200.0, we would allocate 600.0
for space, 200.0 for equipment, and 400.0 to fund two new positions
over a 3-yr period (afterwhich placed into the operational budgets
of Commercial Fisheries and FRED Divisions). The laboratory would
be located 1in Anchorage at our regional headquarters. In the
building that houses our regional personnel, space is at a premium
and no Jlaboratory space is available to meet our needs. Our
proposal 1is to remodel an existing shop and any other space that
might become available in this building to laboratory space. We
have a lot of equipment on hand already, but we do not have the
devices required to analyze the tissue samples frc i which the
genetic data are derived. This Jlaboratory will generate a huge
amount of data. We will hire a biometrician immediately so that
the data storage, processing and analyses systems can grow from the
ground-up right along with the physical platform. We will also
hire a laboratory manager so that the system for handling thousands
of samples interfaces right from the start with the data handling.






Arco

Despite Lower Earnings, Company Keeps alLong-Term Perspective

Sta//R«port;rofrHrW/uxStn irrJoluxu.

LOS ANGELES-On a clear winter's
day. Atlantic Richfield Co.'s chairman and
chief executive officer, Lodwrlck Cook,
can see miles from his 51st floor office, lo
Ithe mountains that rise east or Los Ange-
es.

A more Important Iong-r_ang\t; view Is
far cloudier, this one economic. Vet major
oil companies must plan far ahead on ex-
i)endltures of hillions of dollars for petro-

eum exploration and refinery moderniza-

tion, commitments stretching well beyond
the_current economic horizon.

So even as earnings decline, Arco has
embarked on an ambitious overseas oil ex-
ploration campaign and plans major refin-
ery changes.

"We're trying not to yo-yo the company
Just because we're Ina downturn." M.
Cook tells a visitor after an early-momlngi
exercise session. "We don't want to cu
%ust to make the next few months look bet-

er."

Though It has reduced Its overall US.
work force by about 7.57* because of prob-
lems in domestic natural gas markets.
Arco has maintained Its il exploration and
development budget this Year at about
51.32 billion. Moregver, It plans ambitious
changes to Its refineries to meet newly
mandated standards for clean gasoline.

With earnings and cash flow off of late,
the company has less financial maneuver-
ing room than In past years. Mr. Cook con-
cedes. "We have to manage ourselves
through this recession, avoiding ways that
damage the future,” he adds.

The profit squeeze on il companies has
hecome even more apparent In recent
days. On Monday, Arco reported a 537
Flunge In fourth-quarter profit, to CfS mil-
ion, or 5167 a share. Revenue for the lat-
est (%uarter fell 167 to 54.83 billion. Other
West Coast rivals were even more pres-
sured. Chevron Corp.'s profit tumbled 917
from a year earlier. And Unocal Corp. had
a Si6 million loss. Elsewhere, Exxon Corp.
and Mobil Corp. recorded lower profit.

There has been "a dramatic change In
the operating environment," Mr. Cook
noted In reporting lower profit. Gil prices
and particularly natural gas prices remain
at low levels.” Refining and marketin
Proﬂts have narrowed. substantlal(ljy._An .
hough directors boosied Arco's dividend
b%/ 10% a year ago, they passed up the
chance to do so again recently.

Now, Mr. Cook, who Is 6} years old.

U)EJ

CORPORATE FOCUS

Arco by the Numbers

The Profit Picture
erly ret incorme, inmilliors

says he will slay two years past the com-
Ran /'s mandatory refirement age of 65,
olding the office through June 19%.
"There are a lot of good challenges out
there that need continuity,” he says, "1
think the hoard took that Into aCcount
when deciding on this plan." Not Inciden-
tally. Mr. Cook hopes to be around for bet-
ter ‘times. "It gives us more time to get
back on that northeast curve, which we
I'ke," he adds.

All of this Is a sharp change from the
recent past, when Arco poSted record
profit and Its stock soared above compet-
ing oil companies. Through the 1980s, the
cgmpany_?rabbed big chunks of the West's
high-profit gasoline markets and became
jon's largest vendor. Its marketing
strengh was balanced by the company's
already formidable erode oil advantage
from Its stake Inthe giar.t oil fieldat Prud-
hoe Bay In Alaska. . ]

Long term questions lingered about
Arco's Western focus and ItS reliance on
Alaska's now-mature oil fields. But It was
the recession and the company's lower
profits that focused critics' attention on the
company's long term problems.

Even In tough economic times, Arco
n'-eds to pursue plans It made a while ago

the reg%

to Improve both refining and marketing op-

erations and lo assure crude supplies for
the last part of Ihis decade and heyond.
Arco must spend 5800 million on Its Los
Angeles-area refinery alone, modernizing
It to make the cleaner gasoline (hat will be
required by California regulations In 199%.
Arco has committed hundreds of millions

Proceeds With Ambitious Exploration Program

The Fundamentals

1991 <00
SAES|Snilliors) 518,157 518<0R
HCTIHOOVE («Hk) B QU
EAHMBPRHARE 5439 51215

MAICR PRCDUCT LINES:

Gicoline end other refined ptroteum
proclicts, natural gas, chert cats and coel

MATRCMETTITS:

Chevron Gorp. and Unocgl Corp. for (jiioline
rmﬂenr(?l mejor oil companies around
Ireworidor crude aif and natural pa:

of dollars to sustaining oil production at
Ehuchoe Bay. But perhaps most Important

to the comi)any's continued success, bil-

lions of dollars more will be poured Into
exploring for oil lo replace now-dwindling
Alaskan “production.

These roltects call for total corporate

outlays of between 525 billion and 53 bil-

lion @ year at least for_the next several
ears. Mr. Cook says. That Is somewhat
igher than the 524 billion total It plans to
spend this year corporate-wide, Includm?
not onl¥_ exploration and development bu
also refining and marketing.

"We're om? all the things we're sup-
i)osed to be do n%/-IthInkIng and planning
ong term," says Mr, Cook. But taking the
long view can be painful In the short run,
and thus the Irony of Arca's plight.

Arco has taken a beating from Inves-
tors, who have sent the once-favored oil
stock sliding about 967* In the past three
months, a drop nearly three times steeper
than Its peers, on average. Arco shares
were quoted at 5108.125, down 52.375 In late
(li\lew ork Stock Exchange trading yester-
ay.

Moody's Investors Service Inc. and
Standard &Poor's Corp. both recently con-
sidered dowrgjgradmﬁ the company's debt.
Though Moody's left Its sIngle-A-1 rating
on Arco's $.6 hillion In long-term debt.
Standard 4 Poor's downgraded the corpo-
rate paper a notch, to single-A-l, Its sec-
ond-highest grade.

"Atlantic Richfield will walk a ti
nancial line over the next few years,’
mon Brothers analyst Bernard J. Plcchl

ht fi-
gSalo-

j/sa/q”

as cerried a more heavily lever-

aged balance sheet than most other oil
companies for some years. Debt at Sept. 30:
made up about 477°of its overall capital,
nearly twice the Industry average of about i
2 10."There’s no question that we're more?
leveraged than some of our competitors,”
says Arco's chairman. "We feel comfort-
able there: this Isn't a time to grow."

Leverage, says Mr. Cook, IS part of
Arco's tradition. "We like to feel under
pressure,” he adds. Indeed, In the 1970,
as It financed a sizable chunk o( develop-
ment of the Prudhoe Bay oil Held and Ihe
800-mlle Trans-Alaska Pipeline System,:
Arco's balance sheet was burdened with m
loans. But, when operanons started and
cash poured In, debt dropped to 257* or so
of overall capital. Then, In 198, Arco
nearly doubled Its debt Ina single stroke ¢
by borrowing billions of dollars to buy
back about a quarter of Its shares.

Analysts often have taken Arco to task
even In’the best of times. "Not long ago.
everyone was worried that we would make
a huge acquisition; now the complaint Is
that we have too much debt,” Mr. Cook
grouses. “It seems that analysts always
need something to worry about.”
. Other major oil companies sulfer a sim-
ilar "Catch 22," notes William H. Brown
HI, analyst at Kidder, Peabody & Co. Big
companies, he says, have big rieeds. While
a single oil discovery may mean a huge
Jump In reserves for a small company,
major companies' oil reserves are so big
that a single roll of the dice won't do. In-
stead, It fakes many successes to make
meaningful additions. "There just has lo
be a minimum maintenance level of explo-
ration spending,” says Mr. Brown. So ma-
jor oil companies haven't yet slashed capi-

tal outlays.
Att e}/ same time, there Isn't much op-

portunity for day-today cost-cutting. Asoil
prices fumbled In the 1980s. producers .
slashed overhead and employment, cutting
costs long belore the recession hit. “These
companies are reaching their terminal cost
reductlons-unless they sell assets or se-
verely reduce operations,” Mr. Brown

sa

y1$hat could be Inthe cards for Arco. Al-
though Mr. Cook thinks his company's
course Is set and Is reluctant to "Jerk the
company around,” he adds quickly: "1 we
find ourSelves at the end of this year, and
things haven't evolved as we anticipated, |
then we'll adjust.”



Jim Davis
February 4, 1992
Address to Legislators

| very much appreciate the opportunity to talk to you today about
the petroleum industry and the outlook for its future in Alaska.

As you may know, the suggestion for this informal briefing came
from casual discussions last fall with several of the committee
chairmen and ARCO Alaska's senior staff. It was suggested that the
key House and Senate committees would benefit from an ARCO
overview of the current state of the oil and gas industry in Alaska.

Given the sharp decline in the price of crude oil since those fall
discussions, and its direct negative impact on the FY92 budget and
the FY93 revenue projections, it seems particularly appropriate
that we offer our thoughts to you today.

In particular | am going to concentrate on exploration, for it is the
cornerstone and future of the industry. To state the obvious -you
can't produce what you don't find. My job for ARCO is to find it.

I will offer you some reasons why a number of companies are
abandoning Alaska exploration efforts-and why ARCO, tne state's
most active explorer, is continuing with its high level of effort. And
I will suggest what the state can do to encourage other companies to
invest in exploration in Alaska.

In view of the fact that more than 85 percent of the state's income
comes from royalties and taxes on oil production, it is disturbing to
see that the Alaskan rig count ended 1991 at its lowest level in 17
years. There is not much promise of improvement for 1992.

If the oil industry is to remain healthy in the long term, we must
continue to explore for new sources of oil and we must be
successful.  We must efficiently maximize production from existing
fields, and in the face of lower oil prices and tougher competition,
we must cut the cost of doing business.

ARCO Alaska is doing all of these things.



In terms of exploration, ARCO plans to spend $600 million in
exploration in Alaska over the next five years. In 1992, we expect
to see between 15 and 25 exploration wells drilled in Alaska, and
ARCO will participate in 75 to 80 percent of those wells.

In Cook Inlet, there is cause to celebrate the discovery of oil at the
Sunfish prospect. A jackup rig is overwintering at Nikiski to drill a
followup well next summer, to further evaluate the discovery.

“his winter, ARCC has five drilling rigs at work on exploration
prospects- the most activity of any company in Alaska. This

includes the BLT well north of Anchorage, where we are looking for
gas. This is a unique area in that the mineral ownership includes

some private land. We have paid over $400,000 to individuals for
those rights. The st?te has also realized over $2 million in lease
bonuses. And the local economy benefitsfrom 37 local people who

are employed at the rig site, and more than $1.5 million spent

locally for services and supplies.

ARCO also is drilling the Cabot prospect in federal OCS waters
offshore Barrow, which is the third Western Beaufort Sea
exploratory well. If the Cabot well is not successful, It well may
be the last in the area for some time.

And we recently spudded two wells in the Colville River delta, west
of Kuparuk, which will be followed by three more wells this winter.

ARCO is looking for partners to explore the Kuvlum/Maktar prospect
in the Eastern Beaufort. This prospect is important in proving up
enough reserves in the area to justify shared production facilities
and a pipeline to the trans Alaska pipeline. Unfortunately, several
companies who had planned to participate have pulled out, and if
that well isn't drilled this year, | fear it won't be drilled before
leases expire. That could mean the end of activity in the Eastern
Beaufort for the foreseeable future.

ARCO is the only company active in the interior basins. We have an
agreement with Doyon in the Kandik Basin, near the Canadian border,
where we have completed extensive geological studies and seismic
and other geophysical studies. We are researching new drilling
systems which are less costly and have less impact on the
environment. We are looking for a partner to help us drill the
prospects that have been identified.



This exploratory activity is aimed at preserving ARCO's future in
Alaska.

Meanwhile, in order to maximize recovery from Prudhoe Bay, ARCO
and its partners are making major investments, totaling more than
$2 billion, in gas handling facilities to make it possible to recover
more oil from the reservoir.

When the field went on production in 1977, we expected ultimate
recovery to be 9.6 billion barrels of oil. Today, we expect to recover
more than 12 billion barrels. This increase didn't just happen. It is
the result of aggressive investments in wells and facilities,
technological advances, and the considerable efforts of a lot of

people.

And we are cutting costs. Recently, we took the very painful step
of cutting some 250 of our 2,900 Alaska employees. In addition,
ARCO and BP are streamlining operations at Prudhoe Bay through
consolidation and sharing of services. That meant the loss of 100
jobs, many of them contract employees.

Other oil companies, including many who do not have current
production in Alaska, have announced in recent months they are
giving up their exploration efforts in Alaska and intend to invest
their exploration dollars in foreign countries.

This is disturbing news because it is in both the state's interest and
ARCO's interest that Alaska maintain an aggressive exploration
program, with a vigorous service industry supporting it.

You may wonder why ARCO wants competition in Alaska. First: given
the high cost of exploration and the low chance of commercial
success, we need partners to share the risk.  Onshore, it costs from
$5 million to $10 million to drill a single well; offshore, the cost
can range from $20 million to $50 million or more. The only way to
stay within a reasonable budget and still participate in a significant
number of wells is to team up with other companies.

Second: Because o* the way land is traditionally leased, in

relatively small blocks, companies must form partnerships to
create a leasehold large enough to justify an exploratory well. While
we need such partnerships, coming to agreement on when a well will



be drilled, and how costs and production will be shared, is difficult,
especially if the companies have differing views of Alaska.

Third: ARCO alone cannot support a viable service industry, to
perform not only the actual exploration drilling but also to provide
such services as earth moving, road building, well logging, well
testing, camp building, seismic activities, and catering. As activity
decreases, the cost of services increases, and so on. |It's called a

death spiral.

Now to a key question. Why is Alaska losing the battle for
exploration capital?

To answer this question, we must understand a little about the
exploration process. Exploration is a long term venture. Typically, it
begins with broad regional geological studies of areas of
considerable extent, involving areas of a few hundred miles square,

or tens of millions of acres.

These studies reflect the fact that although the rocks have changed
very little over human existence, our understanding of them s
continually changing. To quote Parke Dickie, the pioneer petroleum
geologist, "You can find oil in new places with old ideas, or in old
places with new ideas. Seldom can you find oil in old places with
old ideas. In the past, we thought we were running out of oil, but in
fact we weie running out of ideas." End of quote.

The next step in the exploration process is to conduct seismic and
other geophysical studies over more local areas, tens of miles
square, selected through geologic studies to be of the highest
interest. Prospects identified then must pass rigorous economic
screening before they are drilled. The economics include risk
factors and costs of developing and marketing oil, if it is found.

This process takes at least five years, and must take place in
advance of any lease sale. Once we are successful in acquiring
leases through the competitive bid process, then the permitting
process begins. An offshore well can require up to 30 permits or
regulatory approvals from state, federal and local governments.
Only when all approvals have been obtained can drilling begin. A
delay of a few months can mean a year's delay in drilling where
seasonal drilling restrictions are in effect.



The results of drilling that well, and perhaps others, are
incorporated into existing geologic concepts and the process
repeats itself.

If we are lucky and discover oil, another five to ten years will be
needed for pernvts, design and construction to put the new field
into production. Only then will we be in a position to begin to
recoup the costs of exploration and initial development.

An example is ARCO's recent Sunfish discovery in the Cook Inlet. We
began the basic studies four years ago, and developed new geoiogic
concepts. In 1990, we tested these new geologic concepts by
drilling the Sturgeon prospect at a cost of $12 million. We didn't
find oil, but it was a technical success because it confirmed these

new concepts.

It encouraged us to drill the Sunfish prospect, at a cost of $30
million. That was a successful test: We discovered oil!l We are
planning delineation drilling this year. If it is found to be economic,
it will be five to ten years before production facilities are designhed
and the construction is completed.

Anything that adds uncertainty to this long-term process is
undesirable because it increases the risk to the explorer and makes
further exploration less desirable.

Uncertainty is one of the reasons the industry is exploring less in
Alaska and the Lower 48 and is investing those dollars overseas.
Just since 1985, the U. S. oil industry has increased its foreign
investment from 40 percent to 80 percent of its total capital
investment.

A recent Oil and Gas Investors article points out that democracies
may seem inherently attractive and safe to Western eyes, yet they
have a habit of making changes that affect the business community
nearly as often as elections are held.

This is why the U.S. itself is increasingly regarded as being a high
risk country compared to Canada, the U.K., or Indonesia, the article
points out. "When viewing the spectrum of risks associated with
foreign investment, the U.S. comes under a great deal of scrutiny. In
terms of volatility and unpredictable tax law changes, the U.S.
record is not the best." Unquote.



Uncertainty of regulation and increasing environmental costs could
be added to this spectrum of risks. And exploration investments
must be factored into companies' long-term planning.

Consider this analogy. Suppose you wanted to buy a lot on which to
build a house five years from now. Say you had a choice between a
subdivision in each of two towns. In one the town has committed to
follow the building code standards that are recommended nationally
and has a history of stable zoning and responsive permitting. The
other has a history of imposing unique building codes, has no zoning,
and is erratic in issuing building permits. Which lot would you buy?
Would you even consider buying the latter loi?

The petroleum industry is faced with a similar decision. Generally
speaking, an explorer overseas will know the taxation and
permitting requirements prior to making any investment. In fact,
foreign governments have shown willingness to be responsive to
adverse conditions to accommodate marginal fields and hard
economic times.

As an example: the government of Aiberta has announced a royalty
holiday for wells drilled in the next two years.

Companies also are not exploring in Alaska because they are being
denied access to areas with oil potential, particularly federal lands
onshore and offshore. Given the exploration process | have
described, you can see it is impossible to know in advance
precisely where your studies will lead you. Yet the federal
government has withdrawn large blocks of acreage within offsho'e
sale areas, leaving an unconnected collection of blocks. And the
Coastal Flain of the Arctic National Wildlife Refuge, the most
prospective onshore area in the U.S., continues to be off limits to
exploration.

In the Lower 48, 40 per cent of the federal oil and gas lands on
shore are now unavailable because of leasing moratoria or other
restrictions. And there is a ban cn offshore leasing from Maine to
Florida and from Seattle to San Diego. For these reasons, the
industry is not investing in pre-lease activities outside the Gulf of

Mexico.

Industry has spent $10 billion exploring the Alaskan OCS, through
1990, including 75 dry holes. More than $6.5 billion of that went for



lease sale bonuses and rentals, while another $3 billion went for
actual drilling costs.

The majority of companies conducting Alaskan OCS exploration have
had little participation in onshore drilling. Given the record of dry
holes offshore, it should come as no surprise that these companies

are reassessing their positions and are looking elsewhere.

Why isn't ARCO taking its exploration dollars out of the state?

Since the mid-eighties, we have had an exploration program
balanced between the onshore and the offshore. With the troubles in
the OCS, ARCO, unlike some of its competitors, was able to easily

redirect efforts onshore.

We understand that exploration is a long term and technically based
business. Over the past four years, ARCO has invested over 250 man
years in basic regional studies of Alaska. This next summer marks
the 37th consecutive year that ARCO has had geologic field parties.
No other company matches that record. We believe these
investments give us an edge over our competitors. This
understanding has led us to aggressively invest in both state and

federal acreage.

In addition, our people live and work in Alaska and are able to
communicate routinely and in a timely way with the state agencies.
But the most important reason ARCO maintains an aggressive
exploration program in Alaska is that ARCO, or its predecessors,
have had exploration success.

We made the discovery at Swanson River in 1957 that helped achieve
statehood for Alaska. We also discovered Prudhoe Bay, Kuparuk,
Lisburne, and Point Mcintyre. Last fall, we announced a discovery at
our Sunfish location in Cook Inlet. It was the first Cook Inlet oil
discovery in 26 years.

ARCO is working hard to build a future here. Through continually
evolving technology, we believe that Alaska offers a resource base
that is as prospective as anywhere in the world. If we didn’'t, we
would not bo Alaska's most active explorer.



Let's look at Alaska's competitor countries overseas. Those
countries offer a business environment that is compatible with the
exploration process and encourages it.

They grant concessions on large contiguous blocks of acreage, from
250,000 acres to 25 million acres. Exploration rights are valid for
a length of time that is appropriate to the process Stipulations are
known up front, including terms of operations, environmental
requirements and development requirements. In addition,
partnerships are known ahead of time as they are developed prior to
joint bidding for the concessions.

Of course there are work requirements. But no company bids on
these types of concessions unless they plan to conduct activities.

So what can the state do to reverse the trend to overseas
investment?

For one thing, the state must be a strong advocate of a stable and
truly area-wide federal OCS lease sale program in Alaska. And the
state should also support the opening of the ANWR Coastal Plain—
not only for the windfall from bonuses it would receive, but because
a discovery in ANWR could justify the construction of a pipeline to
connect with the Trans Alaska Pipeline. Discoveries already nu*de
in the adjacent area appear to be too small to justify the costs of
development. They most likely will not be developed unless
additional reserves are found.

The state also must do more to entice explorers back onshore.
While the state has done a good job in allowing access to state
lands, and has provided reasonable stability in administrative
processes, there is room for improvement.

We see a continual escalation of permitting requirements. Each
additional permit is more stringent in its stipulations. The value of
this escalation is doubtful, both from an environmental perspective
and certainly from a cost/benefit viewpoint. As an example, it
recently took three years to permit a new drill pad within the
existing Kuparuk Field.

There is also opportunity to streamline the permitting process. More
than time is lost in the maze of paperwork. ARCO employs 35 people
full time, and others spend part of their time, to handle the permits

8



required to drill about a dozen exploratory wells each year, as well
as for development projects in existing fields. If some of those
people could be redirected to identifying exploration prospects, we
could have a much better chance of finding the reserves both Alaska
and ARCO need.

Another way the state could help is in encouraging the formation of
exploration units. The exploration unit concept is a powerful way
for the state to level the playing field in competition with other
countries. It allows the combining of tracts with different
expiration dates and different owners into a unit which is held
together beyond individual lease expiration dates, as long as
specified work is done.

We see the current process of forming units becoming more
burdensome. What should take a week for administrative review by
the state is now taking six months. The Legislature should let it be
known that it supports this powerful concept and encourages the use
of exploration units.

We are happy to hear that the state is considering the concession
arrangement that is attracting capital overseas. The state and

native corporations must work together, especially in the interior
basins, to offer large blocks of land for exploration. It is an idea
that could be used elsewhere in the state, in areas not adjacent to

current production.

The completion of the state's land selections, which the Department
of Natural Resources has identified as a top priority, offers a
unigue opportunity to aid the exploration process. Lands can be
selected to preserve access to prospective oil and gas resources and
for transportation corridors for pipelines, if exploration is
successful.

It would be difficult to restore Alaska to previous high levels of
exploration activity. But with the improvements | have suggested, |
believe that the state can at least stem the tide of retreating
exploration dollars and perhaps bring new life to Alaskan
exploration.

| hope that this perspective is of help to you and | wish you all the
best for this session. Thank you for your time and attention.



ARCO Alaska, Inc.
Post Olflce Box 100360
Anchorage, Alaska 99510-0360
Telephone 907 265 6468

John C. Roots
Vice President

January 6, 1992

Representative Bill Hudson Representative Cliff Davidson
Room 114, Capitol Room 108, Capitol

P.0. Box V P.0. Box V

Juneau, Alaska 99811 Juneau, Alaska 99811

Dear Bill and Cliff:

As you are aware, | have scheduled ARCO Alaska"s Senior Vice
President for Exploration, Jim Davis, to provide an informal
briefing to the Senate Oil and Gas and Senate Resources
Committees the morning of Tuesday, February 4, 1992. Jim will
discuss significant oil and gas 1issues, including current exploration
programs and recent discoveries in the Cook Inlet area. We would
like to offer the same briefing to the House Oil and Gas Committee
and House Resources Committee the afternoon of February 4. If
this i1s "Convenient, I will make the arrangements with Jim.

Sincerely,

Vice President
Political Affairs

sb

(o Senator Sam Cotten
Senator Lloyd Jones

ARCO AltiW I"C i< *Subtiaitf, 01 All»micAlcMi»ldConits«n,
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Post Office Box 100360
Anchorage, Alaska 99510-0360
Telephone 907 265 6468

John C. Roots
Vice President

January 6, 1992

Representative Bill Hudson Representative Cliff Davidson
Room 114, Capitol Room 108, Capitol

P.0. Box V P.0. Box V

Juneau, Alaska 99811 Juneau, Alaska 99811

Dear Bill and Cliff:

As you are aware, | have scheduled ARCO Alaska®s Senior Vice
President for Exploration, Jim Davis, to provide an informal
briefing to the Senate Oil and Gas and Senate Resources
Committees the morning of Tuesday, February 4, 1992. Jim will
discuss significant oil and gas issues, including current exploration
programs and recent discoveries in the Cook Inlet area. We would
like to offer the same briefing to the House Oil and Gas Committee
and House Resources Committee the afternoon of February 4. If
this is convenient, I will make the arrangements with Jim.

Sincerely,

Vice President
Political Affairs

sb

C: Senator Sam Cotten
Senator Lloyd Jones
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Alaska State Legislature
HOUSE OF REPRESENTATIVES

Official Business Slate Capitol
Juneau, AK 99801-1182

January 24, 1992

Mr. John Roots,

Vice President

Political Affairs

ARCO Alaska, Inc.

Box 100360

Anchorage, Alaska 99510

Dear Mr. Roots:

As earlier discussed, the House Special Committee on Oil and Gas,
jointly with the House Resources Committee, will be pleased to
receive a briefing from Mr. Davis, ARCO Alaska*s Senior Vice
President for Exploration on February 4, 1992 at 3:00 p.m.

The 1issue of current exploration programs and recent discoveries
in the Cook Inlet area are of extreme interest to both committees.

Respectfully,

Cliff Davidson, Chair Bill Hudson, Chair

House Resources Committee House Special Committee on Oil
and Gas

:1h

cc: All Members Oil and Gas Committee
All Members House Resources Committee
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March 22,1991

Dear Alaskan:

Last spring, the Alaska Seafood Marketing Institute embarked on a major research project to try and
quantify the changes in the world’s salmon markets. The project was prompted by a request from
Alaska State Senator Dick Eliason of Sitka and was directed by a special committee of the ASM1
Board of Directors.

For .he past several years, the Alaska salmon industry has been competing more fiercely in the

ma -keis with Atlantic and Pacific salmon raised on ‘farms™—ocean pens that raise salmon in densi-
ties up to 20 fish per cubic yard. The growth of salmon farming has been explosive. What began as
experimental technology in Norway has now been exported to Scotland, the Faroe Islands, Chile,
Canada, Australia, New Zealand, France, the U.S. and other countries.

In 1980, salmon farmers produced about 1percent of the world's supply of salmon. In 1990,
salmon tanners produced about 30 percent of the world supply of salmon. In that same time frame,
Alaska’ snare of the world production ofsalmon from our state’s wild and natural stocks dropped
from more rhan dO percent to about 31 percent despite record salmon harvests in 1989 and 1990.

The Salmon 2000 project by ASMI examines what has happened in the last ten years and reviews
what some experts expect will happen in the next ten years. White there is some original research, a
large part of this report is the result of collating a great number of stuuies and reports and melding

those findings into this report.

It is ASMI's hope that this information will be used by the industry, state policy makers and Alas-
kans to help craft our salmon marketing strategy for the future. Our marketing goals can only be
reached through cooperative effort. Please don't hesitate to suggest ways to help us meet the large
challenges ahead.

['look forward to your help.

Sincerely,

Lennie Gorsuch
ASMI Executive Director



SALMON 2000

Prepared by

Alaska Seafood Marketing Institute
PO. Box D
Juneau, Alaska 99811-0800
(907) 586-2902
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SALIMON 2000
Executive Summary

OVERVIEW

Alaska salmon is losing ground at an alarming rate

Aftera decade of drastic change, the Alaska salmon industry is at a critical juncture.
At the beginning of the decade, Alaska salmon harvests accounted for 41 percent of
the world salmon supply. By the end of 1990, wild Alaska salmon accounted forjust
31 percent of the world supply.

The decrease in Alaska's total market share occurred in spite ofa 50 percent increase
in Alaska's production during the same period. Alaska's dwindling market share is
primarily due to the increase in production of formed salmon, from 1 percent of
world supply in 1980 to 30 percent today.

Pacific wild salmon faces many barriers, both domestically and overseas, to sustain or
recapture an eroding market sliare. The biological resource is healthy—supply of
wild Pacific salmon isabundant, stable, high in quality and value. But formerly
secure markets for the product Itave slipped and continue to slip, and new ones must
be developed.

FOREIGN MARKETS

Major Obstacles

Fanned salmon surges to

dominance in quantity and quality perceptions

Farm-produced salmon is chiefly tesponsible for the irrevocable changes that liave left
the industry vinually unrecognizable. At the beginning of the 1980s, commercial
production ofsalmon on forms constituted 1 percent of total world production (and
Alaska salmon 41 peiccnt). Within the last 10 years, annual formed salmon produc-
tion has grown 31-fold, to 30 percent of total world production.
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The dramatic rise in production and growing acceptance of farmed salmon as a
source of fresh salmon represents the single greatest threat to Alaska salmon. The
consistent year-round availability and quality of fresh-farmed salmon has made wild
Alaska salmon, with its shon fresh season and quality and supply inconsistencies, a
secondary choice.

WORLD SALMON SUPPLY

Growth of Alaska and Farmed Relative to Total World Production

1990
Alaska
Other Alaska 31%
639 million pounds
Farmed Farmed
—_ 30%
15 million pounds 621 million pounds

OVERSEAS MARKETS

Alaska must target foreign

markets now controlled by farmed producers

Overseas, Alaska salmon's market challenges are occurnng in France, Japan and the
UK/Ireland—the most important world markets for the product—which are being
Hooded with farmed salmon

France is the largest salmon market in Europe and the world’s third largest (behind
Japan and U.S.). During the past three years, fanned salmon has taken over the
French market with an 86% market share. French imports of Norwegian subsidized
farmed salmon increased by 60 percent in 1988, and imports of Alaska salmon
decreased by *10 percent that same year

Japan is the largest salmon market in the world. While Alaska has been able to hold
us own against farmed production in Japan, fanned salmon lias made inroads
nonetheless In 1985. non-U S imports represented 11 percent ofJapan's total
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salmon imports. By 1989, however, non-U.S. imports had nearly tripled to 30
percent. Meanwhile, U.S market share inJapan declined 10 percent.

The 1989 overseas canned salmon markets saw a dip in canned salmon consumption
primarily due to price.

There are new market opportunities for salmon, but fresh-farmed producers will have
first cut because of the year-round availability, consistency, and product form flexibil-
ity over wild fresh/frozen salmon.

WORLDWIDE ASSISTANCE
Federal governmentincreases
assistance in Alaska's overseas hattle
Alaska salmon is exposed <0an extremely high level of competitive promotion and
marketing subsidies. Leading world producers of farmed salmon spenta combined
$20 million promoting their product in 1990, Norway alone investing more than
S1imillion. Incomparison, ASMI spent $6 million to promote fresh/frozen and
canned salmon in foreign markets.

The federal government, recognizing the trade barriers, unfair competition and the
number of subsidized suppliers that Alaska salmon faces overseas, and the urgent
need to maintain the strongest possible presence abroad, has allocated $8.8 million to
help Alaska experts promote salmon in foreign markets in 1991—a dramatic jump
from the $1.5 million first granted in 1987.

ALLOCATION of worldwide funds
Alaska tailors special promotions
to combat Geree competition overseas
Federal funds arc used fora variety of programs addressing the overseas barriers to
Alaska salmon. These include trade and retol promotions, product labeling pro-
grams, in-itorc demonstrations, pomi-of-purchase and informational materials, point-
oi-sale identification (i.e., “as seen on TV"), television advertising with retail tie-ins,
consumer and trade pnnt advertising, direct mail, public relations and trade shows.

Methods and media vary based upon the specific challenges in a particular market—
ihe form of salmon being marketed; competitive promotional activities in tliat market
and for that product form; and cultural perceptions, purchasing and eating habits.

ASMI's general export program also uses federal funds to conduct market research
(on which to base future promotions.) and to conduct evaluations of ASMI's promo-
tional activities, fhese activities to date have affected a marked increase in the number
of Alaska salmon retail promotions, and ajump in consumer awareness of Alaska
salmon to 3.5 times its pre-campaign level

For a complete analysis of worldwide/foreign market issues, see Foreign Market Section.
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U.S. salmon consumption is up;

imports capture the Increase at Alaska's expense

The federal government has doubled the funds available to market Alaska salmon in
threatened overseas markets this year by authorizing an $8.8 million campaign. Itis
important to note that there lias been no corresponding increase of effort in the
domestic market.

While total U.S. salmon consumption reached a record high in 1989 of 368 million
pounds (a 33 percent increase since 1985), that increase has been swallowed by
imports at the expense of domestically produced salmon. Imports of (ami-raised
fresh salmon are up a whopping 267 percent, while U.S.-produced fresh/frozen
supplies have tumbled 28 percent. Farmed salmon imports have been led by Canada,
followed by Norway and Chile.

Farmed salmon is now beating Alaska on its own turf. Ocean-caught salmon repre-
sents 82 percent of the U.S. supply, but (arm-raised imports have increased from 7
percentin 1985to 17 percentin 1989.

Fresh rather than frozen salmon consumption is increasing, as evidenced by import
figures, trade .osponse and consumer preferences. Four out of five consumers use
fresh salmon. This preference is further supported by the fact that 84 percent ofall
seafood sales are in fresh form, while only 16 percent are frozen.

While Alaska can ofler a wide variety of species in frozen form, imports have the
decisive advantage of being able to supply fresh salmon during most of the winter
and spring mom lis. Most Alaska salmon that isnot canned, is inventoried and
distributed frozen during off-season.

“In season” all year long—

farmed imports have quality and freshness advantage

Because of (aiming, salmon isno longera luxury commodity, and the market can
"pick and choose" based on quality and availability. Market share gains for imports
are clearly a result of the availability of fresh salmon on a year-round basis, despite
their pnang disadvantage. Foreign producers import mostly fresh salmon. Whereas
Alaska wild salmon arc Inrvestcd in summer months and frozen for consumption
dunng the rest of the year, farmed salmon can be harvested and sold fresh year-

round

Pricing: Situation iswlatile

Pnang of salmon domestically is volatile. Many (actors influence the pricing of fresh,
frozen and canned salmon of the different species. Marketing distribution channels
arc complex, with many processors and middlemen that affect end-user pnetng.
Additionally, Alaska salmon liasa short window of time "in season" when it offers a
pnee advantage over foreign competitors Farmed imports can offer fresh supply
dunng the winterand spnng months.
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Consumption nose dived last decade;

recentincrease won't offset huge inventories

Ginned salmon represents 59 percent ofall retail salmon volume. U.S. per capita
consumption of canned salmon declined 60 percent from 1980 to 1989, at the same
time that catches of pink salmon—the majority of which is canned— increased
approximately DO percent. Another banner season for this species predicted in 1991
means current high inventories of pink salmon will remain for the foreseeable future.
Funher, high value species have declined by 16 percent as a share of total harvest,
while low-value pinks represent nearly half of the domestic harvest.

Ginned salmon's eight percent share of the foodscrvice market lias not helped the
situation. Fifty-two percent of this miniscule trade usage is in the non-commercial
side of the business (hospitals, colleges, schools and company dining facilities). On
the commercial side (restaurants, hotels), the bulk of the business is in smaller non-
chain operations and recreational feeding (e.g., Disneyland, theme parks). Upscale
restaurants that bake, broil and grill fish do not use canned salmon.

DOMESTIC PROBLEMS & OPPORTUNITIES

Major Obstacles

Dire straits at nomc and abroad—

Alaska salmon isin a dangerous posit on domestically

Fresh fanned salmon has eaten steadily at the U.S. salmon market, just as it lias taken
a huge bite out of major foreign markets. Recognizing the danger to Alaska's premier
seafood industry', government-supported worldwide promotions are in effect to
combat this threat overseas. Now, Alaska salmons slump on the home front urgently
demands intensive domestic programs focused on increasing consumption of fresh/
frozen and canned salmon.

Increasing domestic consumption can compensate for eroding foreign markets and
offset both foreign and domestic losses. There ere significant opportunities domesti-
cally to accomplish this by addressing 'hose threats specific to U.S. salmon consump-
tion. Some of these threats parallel the obstacles abroad, while others ate indigenous
to the domestic market.

U.S. trade prefers fresh

salmon; Alaska's fresh season restricted

The trade’ preference for fresh, based on perceived and actual consumer demand,
places Alaska salmon at a disadvantage. Hie season for Alaska wild salmon is
restricted to five months a year, and the trade prefers farm-raised salmon, available
year-round. Import market gams reflect this preference Both in-home and restaurant
consumers choose fresh salmon over frozen. Since the bulk of Alaska salmon that is
not canned isdismbutcd in frozen form, negative perceptions regarding frozen
salmon must be eliminated in order to survive competitive pressure from imponed
fresh silm on.
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declining at alarming rate

Declining canned salmon consumption is another corrosive factor in the domestic
market, since canned salmon represents half of Alaska salmon production. Canned
salmon suffers from an “old-fashioned" image that limits its use to a few traditional
dishes. Consumers do not seem to be aware of its nutritional value and both consum-
ers and foodscrvice buyers perceive it to be inconvenient (bones and skin) and
unappealing. Of the total salmon consumed in foodscrvice, only eight percent is

canned.

Omned tuna is a formidable competitor. The per capita consumption of canned tuna
ias grown steadily over the past several years, and is currently over 10 times greater
than canned salmon. In fact, tuna accounts for 25 percent ofall fish and shellfish
(U.S. percapita consumption) while canned salmon constitutes less than two percent.

An additional problem is the fact that distributors generally demand higher profit
returns for canned salmon than for other types of canned seafood.

Consumers unclear

how to choose, cook, benefit from salmon

Consumers lack knowledge in several areas which could make a difference in the
demand for Alaska salmon domestically. This includes knowledge of the various
salmon species and their qualities, preparation techniques and the superior health
and nutritional benefits that Alaska frcsh/frozen and canned salmon offer over other
protein sources. Most consumers do not readily think ofsalmon when planning a
seafood menu.

Uneducated trade is

missed opportunity to reach consumer

Lack ofeducation affects demand at the trade and retail levels as well. First, the trade
is sensitive to the consumer’s lack of awareness about Alaska fresh/frozen and canned
salmon. Second, the trade has its own blind spots. Neither the retail nor foodservice
trade are educated as to the best ways to maximize profit margins through effective
merchandising, display, packaging and promotional campaigns.

Farmed highly favored for

quality/consistency; foodservice usage is twice that of frozen

Negative quality perceptions present another potential barrier to increasing market
share and consumption of Alaska salmon in the freslt/frozen category. Among the

trade, the quality of farm-raised salmon is perceived to be superior to ocean-caught
because it's liarvested fresh year-round, offering consistent quality. This consistent
quality isa result, in part, of mandatory grading standards in the (armed industry.

Some of the foodservice trade also negatively perceive how fresh/frozen Alaska
salmon is handled from catch through distribution. While wild or ranched Pacific
salmon arc clearly at least equal in quality to faimed salmon when they are pulled



OPPORTUNITIES

Executive Summary

from the ocean, handling, packing and shipping can affect the quality of the product
before it reaches its destination. For these reasons, foodservice favors fresh tvvo-to-one

over frozen.

Another obstacle is tliat consumers believe the taste of frozen is inferior to ftesh
salmon, despite flash-freezing techniques tliat protect the flavor and freshness and
despite the fact tliat "fresh” fish may be several days old.

Unpredictable wild harvests,

exportincreases cause inconsistentsupply

Supply unpredictability obstructs the trade’ view of fresh/frozen as an alternative to
farmed. While fresh farmed salmon is available consistently all year round from a
variety of foreign suppliers, unpredictable wild harvests have caused inconsistent

domestic supplies.

Also affecting domestic supply are seasonal premium foreign market prices for
higher-end Pacific spedes, which encourage Alaska producers to export instead of
selling domestically. Exports have reached record levels and now represent almost
halfofthe total domestic harvest. U.S. salmon exports have continued to grow since
1985, increasing by 22 percent. Asa result, Alaska’s available domestic product mix
has not been consistently competitive with the abundant, year-round supplies of
imported high-quality farmed salmon.

Alaska salmon

tutdistinguished by brand label

As with other commodities where there is no “brand label", seafood brokers, distribu-
tors, importers and traders are not in the business of marketing “brands” of fresh/
frozen salmon. Asaresult, there isno “consumer link” or identification between the
product at the point ofsale and its origin or “brand”. Consumers looking for Alaska
salmon therefore have a difficult time finding it at seafood counters or on menus.

Fora complete analysis of domestic market issues, sec Domestic Market Section,

Domestic situation offers openings

to address critical priority: increasing consumption

Each of the previously-described barriers to strengthening the U.S market also
represents an opportunity to build awareness ofand demand for Alaska salmon, and
to defend against foreign competition. With intensive informational/educational
programs targeted to these opponunities, Alaska can stem the loss of consumer
demand for its most abundant varieties and eventually take back its sham of the
domestic market.
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Fresli/Frozen Opportunities

Targeting consumer

plus trade is opportunity for Alaska

Raising general awareness of Alaska salmon and its superiority among trade groups
and consumers is the most basic domestic opportunity. Alaska can target both
groups to increase preference for Alaska salmon and build category consumption.
Plus, Alaska can take the lead before other foreign competiters, such as Canada, begin
to market aggressively in the U.S.

Wiild salmon has positive image

Consumers who arc aware of salmon-produdng regions have positive perceptions of
Alaska salmon. Meanwhile, there is confusion over the perceived benefits of farmed
salmon.

It appears that wild salmon has a better reputation overall with consumers and in the
domestic market than with trade and in the overseas markets. Capitalizing on the
“natural” image of wild salmon isan opportunity to increase domestic consumption
of Alaska salmon. Also, consumer preference for fresh creates an opportunity to
emphasize the natural, fresh flavor of ocean-caught.

Salmon could be

new favorite among seafood users

Targeting households that consume fish but not salmon represents a major opportu-
nity. Salmon is consumed in only 40 percent of households. Tuna figuresare much
higher, with an estimated penetration of 98 percent of households.

Educate foodservice

so they reach consumer

While only 35 percent of all foodservice operators currently include salmon on the
menu, this levelis up from 28 percent in 1982. An overall increase in fish consump-
tion at restaurants (up 11 percent) means there isan opportunity to fill new demand
with salmon.

The key opportunity in the foodservice trade is to educate operators on the quality
and freshness of fresh/frozen methods (i.e., the superiority of flash-freezing) to
increase the number of operators menuing Alaska frozen salmon, while creating
stronger preference for Alaska-caught salmon. This is an excellent way to reach non-
users who will try something new at a restaurant, but might not otherwise experiment
with salmon at home.

Untapped potential in

regions with below-avcrage consumption

Several regions in the U.S. have very low usage ofsalmon compared to an average for
the rest of the country. Once consumption of Alaska salmon among current users
(canned and fresli/frozen) Iras been significantly increased, non-users represent a
strong marketing opportunity, requiring specific programs to address their needs.
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Appealing to a health-consdous America

Since there is still low awareness of Alaska salmon’s nutritional benefits, a major
educational opportunity exists for both fresh/frozen and canned. The consumer can
be made aware of specific benefits, such as the product's low fatand cholesterol
content as well as Omega-3 fatty acids that lower the risk of heart disease.

Seafood safety: Alaska inspection

is a benefit, given high levels of consumer concern

Overall, seafood quality isa prime concern of the U.S. consumer. Unlike meat and
poultry, fresh/frozen seafood does not undergo mandatory nationwide federal
inspection. Alaska has what many in the industry consider to be a model seafood
safety program—its own quality control programs directed by seafood safety experts.
Stringent certification criteria must be m a before operation and the programs have
endorsement of the FDA, the agency responsible formost U.S. seafood inspection.
Promotion ofsuch programs can strengthen Alaska salmon quality perceptions
among the trade and create some perceived advantage over foreign imports.

Canned Opportunities
The second key opportunity is to revitalize canned salmon consumption, as it

represents half of all Alaska production.

Untapped markets for canned

The opportunity to develop consumption in additional markets is evidenced by the
fact that only 22 domestic U.S. markets represent above or average consumption for
canned salmon, and those 22 markets represent less than half the canned salmon
sales volume. In other words, the few markets in which a lot of canned salmon is
being eaten do not make up in volume for all the markets not consuming much
canned salmon.

Canned has all the
nutritional value of fresh/frozen
Canned salmon has health benefits and nutritional value which to date have not been

effectively communicated to consumers or die trade.

Among producers,

canned is Alaska's domain

The domestic canned salmon market isalso an area where Alaska can dominate
because canned salmon currently lias little foreign competition. Therefore, increased
consumption will benefit Alaska producers. Thisisan opportunity that needs to be
addressed quickly, however, since several fanned salmon producers are beginning to
expenment with canned processes.

Education is canned

market’s biggest opportunity

Given the low awareness of canned salmon as a useful product, there is plenty of
room to grow in the minds ifconsumers and trade. Consumers can be educated on
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how to prepare canned salmon to encourage main-dish usage. Stressing its conve-
nience and providing contemporary recipes can also attract non-salmon users.

On the trade side, foodscrvice operators need to be educated on the convenience
benefits of the product, and given new recipe ideas and serving suggestions. As
operator interest increases, so will that of the distributor—who will get the product
on foodservice menus.

Reach the restaurant, thus the consumer

Foodservice isan important market for both fresh/frozen and canned salmon— not
only for its size, but because many consumers try different seafood for the first time at
restaurants. Further developing this market can increase home consumption.

Canned is “Alaska brand”

Canned salmon also provides ample opportunity forbranding—a powerful means of
linking the product to its source that proves to be much more ofa challenge with
fresh/frozen. This will benefit fresh/frozen as well, because any program that gets the
Alaska name in front of the salmon consumer will benefit both forms. Therefore, an
investment in canned is an investment in Alaska salmon markets overall.

Promotional opportunities throughout the year

Grocery trade promotion drives consumption of canned salmon from January
through March— leaving the balance of the year, for the most part, under-developed
and under-marketed. Promotions to fill in the gaps can make canned salmon a year-
round staple, rather than a Lent specialty.

WIIERE DOWE GO FROM HERE?

10

An estimated 90 percent of Alaska’ salmon production is either frozen or canned, so
tackling the barriers facing these forms is critical to competitive, year-round distribu-
tion of Alaska product.

Foreign competitive effortsare focused on salmon exclusively, in contrast to Alaska’s
all-spedes approach. Asa result, Alaska’s salmon marketing impact is diluted and
much lower than farmed producers on a spending-per-pound basis.

Below are key strategies tliat would work to increase domestic salmon consumption.

Program objectives

The goal of all programs is to establish a quality and value leadership position for
Alaska salmon in all market segments— fresh/frozen, canned, foodservice and retail—
and increase overall domestic usage.

Key proposed strategies
To increase tnal and usage of Alaska salmon, wc must implement a combination of
targeted advertising, public relations and marketing programs. Year-round awarc-
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ness-building national media would target all salmon users— fresh, frozen, canned
and restaurant. Preparation tips and recipes would be disseminated to foodscrvice
and retail consumers through a variety of promotional methods and communicate
health benefits of Alaska salmon.

Key program components would:

«  Educate consumer on the quality and benefits of fresh/frozen Alaslta
salmon by focusing on natural flavorand health benefits.

«  Educate trade tliat fresh/frozen is acceptable as an alternative to fresh.

Build trade confidence that Alaska quality means profitability because the
exceptional flavor of Alaska salmon enables premium pricing.

Shift consumer perception of canned salmon from old-fashioned and
inconvenient to contemporary and easy to prepare.

. Have menus identify and associate Alaska salmon with natural flavor,
freshness and quality at the retail point of sale.

The face of the salmon industry has altered and Alaska must take aggressive action in
new directions to shape its future—at home as well as abroad. Price, product form,
demographics, packaging, transportation, growing and harvesting technologies,
competitive marketing in this industry and other protein-source industries, and
environmental factors all promise to continue to change and bring new challenges.
Consumer awareness and acceptance of farmed salmon is likely to continue its rise,
with active trade acceptance and heavy promotion. Building consumer and trade
awareness and preference for Alaska salmon will be a necessary defense against this
competitive pressure.



RESOURCE ANALYSIS:
Worldwide Salmon Production

OVERVIEW

Rise of farming was leading

factor in decade that altered industry

At the beginning of the last decade, commercial production of salmon on farms was
in its early stages. In 1980, just over 15 million pounds of salmon, mostly Atlantic
salmon, were farm-raised.

The 15 million pounds of farm-produced salmon in 1980 constituted about 1 percent
of the total world production of 1,242 million pounds. Alaska fishermen caught 511
million pounds in that year—41 percent of the total world production.

That was back in the days when “selling salmon was seen as more ofan allocation to
customers who clamored for the product,”according to Michael Hunter of the
Fisheries Council of British Columbia. But “that’s not a luxury' anymore,” Hunter
adds. Put most simply, it is not a luxury because ofsalmon aquaculture.

The National Marine Fisheries Service (U.S. Department of Commerce, NOAA)
defines salmon aquaculture as “the partial or complete cultivation of the species in
hatcheries or the sea. It includes at least two different processes: pen (arming and
ocean ranching. Pen farming is the commercial production to marketable size in total
captivity. Ocean ranching is the private or government production ofsalmon in
captivity to a certain stage at which it is released into the wild.”

For the purposes of this report, the Alaska Seafood Marketing Institute w 3 compare
salmon capture fisheries (wild and ocean-ranched) with pen-larmed salmon produc-
tion over the last decade, with some cautious predictions of production in the next
decade.

Overall production surge

absorbed to increasing degree by farmed

As the 1980s progressed, two general patterns emerged in the salmon industry. First,
annual world production of salmon increased. The dismal production levels of the
70s were replaced in the ‘80s by a nsing curve, beginning with a harvest level of more
than 1,241 million pounds in 1980 and ending in 1989 with a harvest of 2,089
million pounds
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The second general pattern tliat emerged was the increase in production of farmed
salmon—mostly Atlantics, but with some diinook and coho production aswell. In
1980, 1percent of world production ofsalmon was from farms. In 1989,22 percent
of world production was from farms and, in 1990, farmed salmon production almost
matched the catch of Alaska wild salmon. Farmed production for 1990 is about 30
percent of total world production while Alaska production hovered around 31
percent of total world production.

World Salmon Production

1971
1976
1977
1978
1979
1980
1981
1932
1983
1984
1985
1986
1987
1988
1989
1990

World

875,000,000

878,000,000
1,029,000,000

969,000,000
1,261,000,000
1,242,000,000
1,379,000,000
1,307,000,000
1,595,000,000
1,512,000,000
1,948,000,000
1,458,000,000
1,390,000,000
1,726,000,000
2,089,000,000
2,056,000,000

Alaska

139,000,000
245,000,000
307,000,000
389,000,000
442,000,000
511,000,000
612,000,000
562,000,000
493,000,000
661,000,000
671,000,000
590,000,000
494,000,000
527,000,000
714,000,000
639,000,000

Farmed

2,000,000
4,000,000
5,000,000
8,000,000
10,000,000
15,000,000
26,000,000
33,000,000
48,000,000
74,000,000
102,000,000
156,000,000
210,000,000
319,000,000
479,000,000
621,000,000

AK%

16%
28%
30%
40%
35%
41%
44%
43%
31%
44%
34%
41%
33%
30%
34%
29%

Farmed %

1%
1%
1%
1%
2%
3%
3%
5%
5%
11%
14%
18%
22%
28%

Within the last ten years, annual farmed salmon production has grown 31-fold, from
just over the 15 million pounds in 1980 to 479 million pounds in 1989. And, while
the Norwegians dominate farmed salmon production (representing more than half of
all farmed salmon p-oduction in 1989), there has been dramatic growth of farmed
salmon production in several other countries—including Chile, Canada, Scotland

andJapan.

Salmon Production by Major Producers (millions of pounds)
Scotland Chile

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990*
1992*

Norway

9.1
18.5
22.6
37.4
49
63

100.5
123.6
184
252.7
330
286

,_\
G100 G & N
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22.1
27.9
39,5
68.2
77

94.6

Canada

u.sS.

Japan
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[ligji production, falling prices prompt Norwegians to

scale back, but farmingworldwide expected to continue gains

Toward the end ofthe 1980s, lower prices for farmed salmon caused some contrac-
tion in segments of the industry. Norwegian fanners shifted some production into
frozen from fresh, and there lias been consolidation of the industry in Canada and the
United Kingdom (Scotland) due to business failures.

Early in 1990, the Norwegians began freezing farmed Atlantics so they could take
some fish off the markets to shore up prices. The Norwegian Fish Farmers' Sales
Organization also won government backing to limit production to 25kg of fish per
cubic meter of water. It was reported tliat this would raise the average price by
between NKR5.00 (about $.95) and NKR10.00 (about S1.80) during the year.

These recent actions were initiated because, while Norwegian salmon exports grew
from 145 million pounds in 1988 to more than 209 million pounds in 1989, the
average export value of the salmon fell from NKR46.39/kg (about $8.80) to
NKR36.39/kg (about $6.90) for fresh, with some reports of ex-farm levels as low as
NKR32.50/kg (about $6.18). Norwegian industry officials also have announced plans
to reduce farmed production from 330 million pounds in 1990 to 308 million
pounds in 1991, and to 286 million pounds in 1992.

There isno indication, however, tliat other countries will curtail production at the
same time ihe Norwegians are scaling back. In fact, production in other major salmon
farming countries is increasing. Thejanuary/Febniary 1991 issue of Sccfood Leader
predicts farmed salmon production could reach 1,100 million pounds by the year
2000—an amount nearly equivalent to 1980% total wild and farmed salmon produc-
tion.

Farming explosion last decade was unpredictable

In academia and in the industry, there has been a reluctance to predict salmon
market activity during the next several years, let alone to the year 2000. This reticence
may be based in part upon the unpredictable changes of the last 10 years. Even as late
as the mid '80s, prognosticators from the industry, fisheries bureaucracies and
universities were underestimating the explosive dimensions of salmon farming
growth.

An exhaustive review of reports written during the 1980s does not reveal any predic-
tions regarding farmed salmon that accurately reflect the actual production levels
reached by 1990. Some representative off-thc-mark examples arc:

. in November 1984. The National Marine Fisheries Service (NMFS)
projected that by 1990 production of pen-reared salmon would reach 236
million pounds (this is less than half of most recent 1990 production
estimates of nearly 621 million pounds);
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in March 1986, PatriciaLavin Riely and James Anderson of the University
of Rhode Island predicted in a study for NMF S that total production of
farmed salmon in 1990 would be 274 million pounds (dris isalso less than

halfofcurrent 1990 production projections);

- inMarch 1988, the DPA Group ofVancouver B.C. predicted for the
Department of Fisheriesand Oceans in Canada tliat production of farmed
salmon in 1990 would reach 379 million pounds (that predictionwas shy
of actual production by more than 220 million pounds);

- in April 1988, the Norwegian Ministry of Fisheries predicted that produc-
tion of Atlanticsalmon inNorway would be in the neighborhood ofjust
over 220 million pounds in 1990 (1990 Norwegian production isnow

estimated to be 330 million pounds); and

- Dr. James Anderson of the University of Rhode Island inApril 1988
estimated that world production of farmed salmon would be in the range
0f411 to489 million pounds by 1990 (his forecast for 1995 was between
452 to 534— stillabout 88 million pounds below what 1990 production
will be).

While a review of these 1980s predictionsmay discourage further prognostication for

the 1990s, some observations might still be made.

Wild/ranched growth potential remains, but there are limits

First, there are natural limitations on the harvest ofwild and ranched salmon stocks.
While nobody can say with certainty what those upper production limitsmay be,
Peter Larkin of the University of British Columbia says ocean ranching could increase
harvest of salmon using traditional means by up to 50 percent. He based that predic-

tion on the success of the ranched Alaska pinks and Japanese chums.

British Columbiag§Michael Hunter believes tliat B.C. and Alaska wild production will
continue to improve over the production levels of the 1980s. He indicated in an early
1990 speech to an international gathering ofsalmon farmers (Salmon 90, held in
Norway) that B.C. and Alaskan wild production could continue togrow another 20
to 25 percent during the 1990s.

In addition to growth inwild and ocean-ranched fisheries on the eastern edge of the
Nonh Pacific Rim, the Soviets expect growing harvests on the western edge. Fishing
news International indicated in itsjune 1990 issue that the Soviet Union plans to
increase enhancement cffons to boost total catch from 286 million pounds to 661

million pounds.
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Wild Salmon Harvests (In millions of pounds)

u.s. Canada Japan US.S.R. Alaska

1980 510.4
1981 611.6
1983 639.3 561
1984 691.4 110 378.4 660
1985 726.9 239.8 488.4 668.8
1986 658.5 220 409.2 176 589.6
1987 562 143 374 492.8
1988 606.1 189.2 374 525.8
1989 778.8 176 440 173.8 712.8
1990 na 191 4 484 286 700+(e)

There is, however, an upper limiton wild and ranched production. Nobody knows
the carrying capacity of the North Pacific but some suggest itisnot u thinkable (with
the extensive ocean ranching programs of Alaska, the U.S., Canada, the Soviet Union,
and Jap; 1) thiat international discussions on ocean §razing rightsmay be in the not

too distant future.

Egpenrll?%ls i "ergﬁ:egesrlrjt%lznt Industry

Larkin does not see outer limits to aquaculture. At the September 1990 Aquaculture

International gathering in Vancouver, Larkin noted itis “dbsolutely clear that (farmed)
production will grow." He believes that there will be few exotic species farmed, but
thiat those species in production now will continue to grow and that technology and

breeding will improve for those established species.

The limits Larkin foresees for farmers arc environmental. However, he adds tliat
improving technology will al low mitigation of farming impacts. These mitigation

measures may include moving farms offshore as pen technology improves.

Yavr%@d%"n%% %J—p%nl ng overall today

The increase in production and world supply ofsalmon during the past decade isnot
solely attributable to the increased production of farmed salmon. Production ofwild
saknon has increased at a pace that Matches increased farm production during the last
several years. Between 1984 and 1989, production ofwild and ranched salmon grew
286 million pounds. In that, same time period, production of farmed salmon grew a

total of 284 million pounds.
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The world supply of salmon in 1990 will reach about 2,036 million pounds. Accord-
ing to an analysis by one of theJapanese fish trading firms (as reported by the Alaska
State Office in Tokyo), demand for thisyear§salmon will be between 1,543 million
pounds and 2,028 million pounds (286 to 418 million pounds for canned; 264 to
330 million pounds for the European market; 220 to 330 million pounds for the
North American market; 661 to 771 million pounds for the Japanese market; and
110 to 154 million pounds forother markets). Ifthe average demand ofabout 1,763
million pounds is harvested, there will be an oversupply of440 million pounds of
salmon in 1990.

THE SALMON LIFE CYCLE—WILD VS. FARMED

There are five commercially important Pacific species ofsalmon harvested in the wild
(only negligible amounts ofwild Atlantic salmon are harvested and marketed). Each

Pacific species varies in size, shape, distribution, taste, texture and other attributes.

Species Weight Protein Fat Calorfos
(grams) (grams)

Chinook 10-25 19 12 189

Coho 7-9 20 6 139

Sockeye 5-7 20 8 157

Chum 8-9 20 4 1

Pink 4-5 20 5 130

O M e e R A R R et
nstlur=. Alaska Salmon. Juneau. :
Hole Fra».n. lai and catanes are nvaaurodpet 100-gramte nmg are average valuce !a lietMioJon and canned salmon
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Hie lifecycle of the typical Pacific salmon includes the layingand fertilization of eggs
in riversand streams insummer and fall. Alcvin (fry with yolk sacs) liatch in the
gravel and emerge into the stream where they live and feed for varying amounts of
time. The frybecome smolt when they change biologically to allow them to exist in
saltwater (pinks and chums migrate to the ocean much more quickly than sockeye,
kings and cohos). Salmon typically feed in the ocean between one to five years
(depending on die species) before returning to their native streams to begin the cycle

again.

While the consumers and markets understand how commercial harvesting ofwild
and ranched salmon occurs, there is less general understanding of the processes

involved in farming salmon.

Fanned salmon production occurs in three distinct phases— lratchery, smolt and
“grow-out”. Insome farmed salmon-producing regions, governments allow vertical
integration of these three phases. In others, the government prohibits verticil integra-

tion.

The hatchery phase includes the fertilization, incubation and hatching ofeggs. The
process requires water with a temperature ofabout 46 degrees Fahrenheit.

Smolt farms raise the fry until the process of smoltification occurs (the stage atwhich
the frycan adapt toand live in saltwater). The hardiest smolt are coho salmon, with
Atlantic salmon more prone tomortality during this stage, Pacificsalmon smolt used
by fanners (coho and king) are raised for four to 18 montlis and Atlantics for 18 to 20

montlis during this stage.

In the grow-out phase, smolts are placed in pens (usually net pens anchored in the
ocean) where they are fed until harvesting. Some farmershave increased the pen
densities of salmon toup to 25 kilograms per cubic meter, but Herrmann notes that a
body ofscientists recommends about 8 to 10 kilograms per cubic meter. John Forster
of Sea Farms ofWashington liasnoted that 15 to 20 isprobably optimal.

Smolt are usually ready for harvesting one or two years after purchase. Prior to
harvesting, farmed salmon are starved for about three days. Wh e n harvested, salmon

are anesthetized in carbon dioxide solutions, and their throats are cut so they pump

out theirown blood.

FARMED SALMON PRODUCTION BY COUNTRY

Norway

ar%lous to Y é%% CoNihued farming growth

lire hon*s share of farmed salmon production over the past decade lias been from
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Norway. Norwegian salmon farmers dominated early in the decade and, even though
several other countries have begun ambitious fanning industries, the Norwegians by
the end of the decade produced more than halfof the world & farmed salmon.
Because the Norwegians lead in the production of farmed salmon and arc pioneers in
pen-rearing technology, this report will deal extensively with the Norwegian experi-

ence and summarize other countries ®production efforts.

Norway historically liad a valuable wild Atlantic salmon fishery, but overfishing by
high seas gillnettersand pollution depleted the wild runs. Fanned salmon proved to
Irean easy substitute, and by 1934 Norway was reportedly earning 17 percent of its
fish revenues through salmon farms. By 1990, Norway had produced about 14

percent of the world salmon supply.

Fish farming in Norway goes back to 1912, when trout were first fanned in salt
water. Norway"s involvement with fanned salmon began in the 1960s. The Norwe-
gian coast has optimal growing conditions because the gulfstream keeps temperature
fluctuations in a rather narrow band and fjords provide protected waters for net pens.
In addition to optimal environmental conditions, the forming, research and marketing
structures created by the government encouraged steady and rational growth as .wil.

ment Invol nt: .
e rnn?ﬁ?réﬁ tforfaming
elped Norway To postton of power Inndustry
Norwegian fish farmers are eligible for a variety of loans and other benefits from
different government agendes. A major loan source isa rural development assistance

progranm in coastal areas, where depopulation isa government concern. Fish farming

isthe only industry which keeps people from leaving those regions.

0dd Steinsho, managing director of the Norwegian Fish Farmers® Sales Association
(FFSA), has noted tliat the production ofsalmon isregulated by Norwegian law, and
cannot begin without a license issued to the farm owner by authonties. Norwegian
salmon economist Trond Bjomdahl liaswritten that “ficenses are awarded on the
basis of the character of the applicant rather than the site.”" The objectives arc to
adiievc balanced growth and a decentralized industrywhich can adapt to existing
businessstructurcs in coastal areas. This control keeps fish fanning units relatively

small and ensures that they are owned and operated by local residents.

The Norwegian government also limits horizontal and vertical integration to keep
farms small and locally operated. This ensures that the operators have a direct stake in

the operation §success, but denies certain opportunities of scale.

Pamcu Lavin Ricly noted in her doctoral thesis (An Economic Analysts Oj the Marketfor
Atlantic Salmon Aquaculture) that the Norwegian government successfully tied the
nghts to itsvaluable offshore oil leases to scientific research in several other fields-
tndudingaquaculture. This, she added, accounts for oil companies like Bntish
Petroleum and Mobil having some tntcrcst in the field of aquaculture
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"Hie government also supports the salmon tanning industry through research,
training, extension services, breeding research and veterinary services. In 1984, a tax
exemption was granted which allowed fish in the water to be valued at zero for tax
purposes— even though the farmer could borrow on the value of fish in the water. In
1985, the government declared aquaculture one of the top four priorities for indus-
trial research funds, according to Mark Herrmann author ofa 1990 doctoral thesison

world salmon supplies and prices.

The extent ofgovernment involvement in the salmon farming industry led recently to
a preliminary 2.45 percent “Countervailing duly®by the U.S. Commerce Depanment
on imports of Norwegian salmon. The Commerce Department listed six instances in
which they found the Norwegian government subsidized the salmon fanning indus-
try, thereby lowering the cost of fish production and the break-even price on the
wholesale market. The department isnow performing a full-fledged investigation into
the subsidy issue, and a final findingmay have been made by the time this report is

published.

iidble Conditions agel sesour bowgt
rvvay?o FTE theh 0 tes 108 spr% Uction levels

In addition to government assistance, Norway has a large pool of skilled labor
(Herrmann reports 80 percent of those involved in salmon farming are fishermen or
former fishermen) and an excellent transportation system supporting the industry.
About 12,000 Norwegians are employed in the salmon farming industry*. These
attributes, coupled with government programs, lrave contributed greatly to the rapid

growth of the farmed salmon industry in Norway.

In 1980, Norwegian salmon farms produced 9 million pounds ofAtlantic salmon. By
1985, production had grown seven-fold to 63 million pounds and by 1989 had
quadrupled from the 1985 level to 253 million pounds. Harvests in 1990 were about
330 million pounds but Kirstin Hillc Valla, the Norwegian minister for the environ-
ment, was recently quoted ina NMF S publication as saying that “énvironmental and
other problems related to fish farmingwould have to be addressed before renewed

expansion could be considered *~

By the end of 1989, there were 790 fish farms with a growing capacity of308 to 330
million pounds There also were 690 fiatcheries (asmall number of them pr duce
most of the volume— 216 million smolt per year). Until 1985, smolt production
limited expansion but that year the government removed the licensing requirement
and by 1988 there was an overproduction of rmolt. A recent NMF S assessment of the
salmon farming infrastructure in Norway (“European and Canadian Fisheries Devel-
opments”. issued 11/90 and citing the “Cenka™ report prepared by Norway $miius-
tnes of fishenesand environment) noted Norway has the capacity to boost annual

production of farmed Atlantic salmon to 1,587 million pounds.



Because of artificial limitations on the size and ownership of fish farms in Norway, the
Norwegian industry liasbegun making investments in farms in other countries—
including Scotland, the U.S., Canada and Chile— where farm sizes are not controlled.

1 nis export of technology, Herrmann notes, liasbeen encouraged by die Norwegian
government. The Norwegian Export Council in 1986 began subsidizing by 50

percent those firms exhibiting farm equipment at international trade shows and

conferences.

%@JA\I glr}/e)/ap)éstg; Jg?gqﬁpethat of US.

About 85 to 90 percent of Norway 3 production ofsalmon isexported, and the
exports are generally fresh, top-qualiiy Atlantic salmon. Herrmann reports, however,

that Norwegians liavenow Degun a limited canning operation inorder to experiment
ina new market niche. The European Economic Community isthe largest importer
of Norwegian farmed Atlantic salmon and EEC trade tariffson value-added fish have

helped ensure that limited value isadded to Norwegian salmon expons.

Tire value of 1985 Norwegian salmon exportswas S152 million on exports of 85
million pounds, In 1988, Norway exponed about 116 million pounds of freshand
frozen salmon to the EEC, about three times the amount of fresh and frozen salmon
the U.S. exponed to the EEC. In 1989 Norway exponed about 220 million pounds
ofsalmonwonh 5585 million. France was the recipient ofabout 25 percent of
Norway Sexports, with Denmark dose behind. Japan isgrowing rapidly as a dient as

well.

Norway §exports are highly seasonal, avoiding the peak Pacific salmon seasons while
taking advantage of the holiday periods. Nearly 30 percent of Norway § fresh expons
occur dunng November and December, while about five percent are shipped in

August— the prime time harvest season forwild and ranched salmon.

During the past decade, exports of Norwegian salmon to U.S. markets have grown
from a negligibleamount at the beginning of the 1980s tomore than 24 million
pounds annually. The cast coast of the United States absorbs most Norwegian

imports, with the largest portion going toNew York City.

grbg%'\n’fge@] ong(S:}%,lsrrarketing, orading

The FFSA (Norwegian Fish Farmers® Sales Association) was created in 1978 by the
Norwegian parliament, and itsmembership ismandatory, with farmers and buyers
both paying a 1.25 percent sales tax "Hie organization liasseveral functions, includ-
ing advertising. Most recently, the FFSA was responsible for buying farmed salmon

during over-production for freezingand future sales.

lhe FFSA alsosetsminimum prices forsalmon exports (the government will subsi-
dize fanners ifthe pnee fallsbelow the mintmums). The minimum pnang has caused

some divisiveness within the organization prompted by the ovcr-production prob-
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leins of 1989-1990. Some farmers wanted controls on production rather than price
adjustments, but the FPSA contended quotas went not as efficient as adjustments in

the price floors, according to Herrmann.

Numbers provided by Norwegians ata New York seafood show in October 1989
indicate a 1989 Norwegian marketing budget of $9.2 million. Unconfinned teports
suggest the marketing budget for 1990 isabout $9.3 million (tomove more than 220
million pOUﬂdS of export salmon). The Norwegians maintain marketing offices in
France, Spain, Germany and the U.S., with an increasing presence inJapan.

Salmon quality isa primary concern inNorway. There are three grades of salmon—
superior grade, ordinary grade and production grade. Exports, Herrmann repons, are
restricted to superior and ordinary grades. In 1985,89 percent of the supply was of

superior grade and eight percent was ordinary.

Superior pradc salmon is free of blemishes and meets colorand shape standards. Fat
content for superior grade must be between 15 and 20 percent. Ordinary grade
salmon may have some scale loss, be slightlv irregular in shape or have small cuts.

Most salmon consumed inNorway isof the ordinary grade.

g
ann?n% OOHE[%BI!{P] it gaﬁg an ,ls r%qndustry

Canada®s involvement insalmon fanning increased dramaiically berween 1987 and
1990. Farmed salmon productionjumped from 5 million pounds in 1987 to 20
million pounds in 1988,38 million pounds in 1989 and an estimated 51 million
pounds in 1990. During the firstseven years of the decade, production had increased
gradually from 35° thousand pounds in 1980 to about 2 million pounds in 1986. A
report from the Canadian Department of Fisheriesand Oceans (DF0) predicts tliat
aquaculture production in Canada will, by the year 2000, make up at least 25 percent
of the total landed value of all Canada Scommercial fisheries.

Veerrnmentlnvol E){gent
"Inevitale fﬁ?ﬁ% fs&orpgn?armmnganada

The federal and provincial governments liave been supportive of the farmed salmon

industry. British Columbia and the federal government have designated aquaculture
as a special emphasis area. Stephen White, an Alaska assistant attorney general, notes
“political conditionsm Bmish Columbia seem to favor the industry. With a relatively
small population and 6°,000 miles of mostly wilderness coastline, salmon farming
conflictswith few other marine users.” White alsonotes dial the commercial fishing

industry has offered much resistance tosalmon farmers

Herrmann § thesis notes tliata S 100,000 (Canadian) loan isavailable through the
Aquaculture Incentive Program, with a five-year payback and the first three years



Interesi-free. Oilier incentives include Economic Development Agency loans ofup to
$ 150,000 (Canadian), new vcnim j tax reliefincentives and access to the British

Columbia venture capital program with a 30 percent rax credit.

Herrmann also notes the difference in altitude between the United Statesand Canada
when ftcomes tosalmon fanning. He quotes the president of the Prince Rupert
Fishennen§ Cooperative (amajor fishcnncn 3 organization and B.C."ssecond largest
processor) who said “1think we Te burying our heads in the sand ifwe think it
(salmon farming) isgoing away. It'shappening allaround us.”" The co-op president
added that aquaculture has great potential for small coastal communities.

%%&”égens%%ﬁ% il rmdeststeady Orowth

In Atlantic Canada, the firstsignificant salmon aquaculture development began in
1984 when a Norwegian firm, Stolt-Nielson Sea Fann A/S, builta S2 million (Cana-
dian) smolt hatchery inNew Brunswick. The bulk of the salmon fanning industry on
Canada §eastern seaboard iscentered on New Brunswick&Bay of Fundy. There are
49 salmon farms on the bay with acombined production capacity of 18 million

pounds, although production in 1989 totaled 9 million pounds.

In Nova Scotia, there are 18 operatingmarine pen sites. However, only eight of these
18 grow a combination ofsalmon and rainbow trout and the other 10 grow only
rainbows. Salmon production in this province totaled less than 330 thousand pounds
in 1989 (up from 59 thousand pounds in 1988). Quebec and Prince Edward Island
have one salmon rearing site apiece and both are land-based because of ice and
winter water temperatures. The P.E.Il. facility has experienced significant financial

problems. Salmon aquaculture in Newfoundland isstill experimental.

Canada$DF O estimates that the five eastern provinces will produce between 16 and
26 million pounds by 1995. The best prospects are in New Brunswick, followed by
Nova Scotiaand the other three provinces. By the year 2000, the D F O predicts

production from eastern Canada at between 19 and 34 million pounds.

The DF O predictions for eastern Canada arc premised on several assumptions. These

assumptions are:

- current pen technology will remain prevalent (technological improve-

ments would boost production);

- sitesin New Bninswick will expand toan upper limit of 73 siteswith a

capacity of 28 million pounds;

- Nova Scotiawill have a capacity of 1 to 4 million pounds by the year 2000;

and

- by the year 2000. P E.l.. Quebec and Newfoundland wi*l have a salmon

capacity of between land 3 million pounds
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Constraints the D F O sees for eastern Canada include:
- site availability and opposition from interest groups;
- low quality ofsmolts produced;
production problems caused by disease; and
- financing constraints.

To balance constraints to expansion, proponents of the industry ineastern Canada
believe they have numerous advantages: proximity to important salmon markets on
the east coast of the U.S.; competitive labor prices and strong industrial support to
lower production costs; and provincial and federal government regulationswhich are

conducive to growth.

%%Fggm é"‘r%[ %ﬁtﬁ? agﬁgansion

0i\ Canada 3west coast the British Columbia farming industry has grown from four
commercial farms 1 1931 to 135 sites in 1989. Because of financial problems, the
number ofsites in 1990 dropped toabout 120. Ina U.S. Department of Commerce,
National Marine Fisheries Service (NMFS) publication dated September 1990
(entitled Die Latest Developments in West European and Canadian Fisheries, or. Ted
Needltam predicted that only 50 of the 80 salmon fanning companies operating in
British Columbia will survive 1990.

Nonwegian uners I of one-third of BC. fanning
SUOORSTS region will e major player
Hie NMFS publication does point out that the investment ofabout S80 million

(Canadian) by the Norwegians, or approximately one third of the S250 million
(Canadian) currently invested in salmon farming in B.C., illustrates the generally

accepted belief in the industry®s long-term viability.

In fact, B.C. S growth inthe mid-1980s isprobably most attributable to the decision
by Norwegian producers to seriously invest in the Pacificsalmon aquaculture indus-
try. With Norwegian involvement, the number of farms grew from four in 1981 to 36
in 1985 and jumped again iri 1986 to 69 farms— 10 with Norwegian backing. Most
of the sitesare along the Scchelt Peninsula and on Vancouver Island. The farms
generally employ three or four people and arc capable of producing from +40,000 to

661,000 thousand pounds ofsalmon per year.

1989 production in Bntish Columbia was approximately 27 million pounds, com-
pared to *L million pounds in 1988. Production in 1990 isexpected to reach about
33 million pounds, though B.C. production for the first four months was ahead of
predictions. Most of the B.C. production ischmooh, with Atlantics running a distant

second and coho far behind.
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In British Columbia, kingsalmon mature inabout 24 months, while cohos are ready
to harvest afterabout 18 months. Herrmann notes the survival rate of B.C. Pacific
salmon smolt isabout 50 percent compared to a survival rate of Atlanticsalmon
smolt in Norway ofabout 70 percent. Plankton blooms are the largest cause of

salmon loss in the province.

Industry association keeps B.C. organized, promoted

The BritishColumbia Salmon Farmers Association (BCSFA) was formed in 1984 to
promote the province"s salmon farm industry. The BCSFA represents 95 percent of
the salmon ftrmers in the region, according to Herrmann, and administers functions
that include egg allocation, husbandry workshops, communications, product identifi-
cation, scientific research, quality programs and marketing programs. The budget for
the BCSFA isreportedly $1.5 million (Canadian) beginning in 1990, according to

Herrmann.

Herrmann also reports the BCSFA has approved a seal ofexcellence which will have
the words “Fresh Pacific Salmon Quality Approved by the BritishColumbia Salmon

Fanners Association."

Factors support B.C.'s Suiooess, but far from “the next Norway”

Despite the rapid growth of salmon farming in British Columbia, the D F O describes
the state of the industry as still developmental compared to Norwegian production.

D F 0 isofficially saying that the B.C. fanning industrymay be producing 132 million
pounds by the year 2000.

Constraints on growth will be competition from other countries also trying to dupli-
cate the Norwegians" success; control of production costs and profitability; blooms

and disease problems; financing; and marketing competition.

0n the other hand, the B.C. industry isclose to one of the most important U.S.
salmon markets, the B.C. coastline has many potential farm sites, there isa well-
trained workforce, and a strong research/government support base for the industry.

Chile

R s

salmo Jac of with farmirig Tast cecack

For yeans Chile lias been trying to develop local fisheries for salmonid species through
stocking programs and enhancement efforts. Though climatic and environmental

conditions for salmonids are excellent in Chile, salmo.iids are not native to Chile (or

any other country south of the equator).

Beginning in 1905, trout and salmon were first introduced into Chile. The initial
experiments with salmon were unsuccessful, but trout flourished. Rainbow trout
were first farmed in 1975 and coho were cultivated beginning in 1979. Coho exports
began in 1981 followinga ONE MEric ton harvest that year
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By 1986, production of fanned salmon in Chile had increased to 2 million pounds,
and by 1989 production had grown to 16 million pounds. Production for 1990 is
expected to be in the neighborhood of 41 million pounds— 28 million pounds of

coh:s and 13 million pounds of Atlantics.

Bill Atkinson®s NEWS Report (12/26/90) noted production in 1994 isexpected tobe in
the neighborhood of 66 million pounds, with most of the expanded production
coming from the cultivation of Atlantics. He indicated the Atlantics give the Chilean

farmers year-round capability for exports.

RelAtvely neutra Poftes neither help nor hurtinctisty

Unlike other governments, Chile does not impose significant bureaucratic overhead,
Herrmann repons. Herrmann also notes that there is little environmental opposition

tosalmon farms in Chile.

The Chilean government does not provide special incentives for fanners. The govern-
ment agency in charge of fisheries is planning to enact administrative procedures to
regulate the cultivation of salmon, including egg trade, diseases, smolts and salmon,

according to Herrmann.

E SSOUES Xcalert. production low—

i eté?setancéﬁny e price achantage

Fixed costs are reasonable in Chile, and protected and inexpensive sites for pens are
readily available. Low labor costs also keep production costs down. Herrmann notes
that in Chile, lower production costs translate into lower stocking densities, which in
lIam translate into “fiealthier and less stressed fish.”Another major advantage is
absence of the devastating algae blooms experienced by other salmon farming

countries.

The greatest disadvantage for Chilean fanners Ls the country®s distance from major
salmon markets. The closest market isLos Angeles and ifair transportation costs rise
more quickly than ground traffic, British Columbia fanners will have a significant
advantage over Chile in supplying U.S. West Coast markets— despite Chile"s lower
production costs. The U.S. Department of Transportation noted that the transporta-
tion differential between British Columbia and Chile was S.75 per pound in 1989,

before the price of fuel oil skyrocketed due to Mideast tensions.

Chile"s southern hemisphere experiment isbeing watched closely in salmon aquacul -
ture circles. Chilean fanners contend tliat they can culture salmon at lower costs, than
other countries, thanks to availability of numerous suitableand inexpensive sitesand
lower feed costs than other nations (Chile is the largest exporter of fish meal in the

world).
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Most Chilean production ofsalmon iscoho, though in the last few yeais production
of Atlantics has leaped ten-fold from 370 thousand pounds in 1988 tomore than 3
million pounds in 1989. Mastering the freshwater stage for Atlanticswas a major
impediment but, with the help ofestablished European companies, that impediment
isdecreasing, Carlos Wurmann Gotfrit, director of marine resources for Fundadon
Chile, predicts substantial farming of Atlantics— particularly after the 1990 season.

The Chilean farmers are alsoworking with small amounts of chinook and cherry
salmon (similar to pink salmon and indigenous to the Kamchatka Peninsula). In
1989,127 thousand pounds ofchinook were produced, and 33 thousand pounds of

cherry salmon were harvested.

With the expansion ofspedes under production, Chile has been able to supply
salmon on a year-round basis. The coho are harvested between November and March
(with heaviest production between December and February) and Atlantics and

chinook are harvested all year long.

Up to 1989, about 320 sues belonging to 130 companies were licensed togrow
salmon in either fiesh or saltwater. From the licensed sites, around 170 are already
working with sea pens, 34 are injuvenile production and seven are involved in ocean
ranching. About two-thirds of the working farms plan for 661 thousand to 1 million
pounds of production each year, while only five have plans to produce more than 2

million pounds per year.

Farmed salmon production isnow centered on Chiloe Island. According to a report
in Seafood Business Only/August 1990), the farms in Chile are carbon copies of farms

inNorway, Scotland, the Faroe Islands and Iceland.

Other f’;\rmqur (?I ge—rSaS Investors or |mp0rter

Recent notable developments in Chile include the involvement of foreign firms in the
production of farmed salmon in Chile. Nippon Suisan Kaisha acquired Salmones
Antartica from Fundacion Chile and processed more than 4 million pounds in the
1988-89 season— making it the largest producer in the nation. Other foreign invest-
ment from Scotland, Norway, the U.S., Canada and Denmark also has gravitated to
the Chilean salmon fanning industty or affiliated industries such as feed production,

consulting and others.

japan liasnot only made major investments in the industry but isnow the primary
market for Chilean farmed salmon. Almost 62 percentofChu. ,, cultured salmon
output went toJapan in 1989, compared to 35 percent in 1988. During the same
period of time, expo tsofChilean salmon to the U.S. slipped from 52 percent to 29

percent.
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The shift in supply toJapan also lias created a noticeable shift in product fonn from
fresh salmon :o frozen salmon—with the frozen salmon destined for theJapanese
market, 1988 exports of fresh salmon comprised 57 percent of total exports, but only
3 1 percent w.is exported fresh in 1989. (Despite the drop in percentage of fresh
salmon cxpoited, increased Chilean production overall allowed exports of fresh

salmon to increase "HO thousand pounds between 1988 and 1989.)

While the U.S. and Japan are the major markets for Chilean salmon, other markets
also are reacting favorably to the Chilean product. Increased demand foraquaculture
product and the strong reputation for the quality of Chilean coho iscreating the
demand. However, some U.S.markets reportedly question the reliability of supply

because of the shift to the Japanese market.

Japanese imports of Chilean salmon for the firstsix months of 1990 totaled 20
million pounds, well ahead of projections tliat pegged Japanese imports from Chile at
about 15 million pounds for the year. Chilean salmon farmers expressed concern to a
Seafood. Business writer about the world g oversupply situation and the fact that the
Norwegians were targetingjj pan, but were hopeful that the reddish flesh of their

farmed coho would liemore attractive toJapanese buyers.

Chilean salmon farmers doscknit, share pricing responsibility

Chilean farmerswork together, as do the Norwegians, to set prices. Herrmann notes
they meet twice each week tosetminimum pricesand achieve uniform prices for

buyers.

There also are restrictions on quality written by the Association of Chilean Salmon
Fanners (close to 90 percent of the farmers belong to the organization). Quality seals

are awarded prior to export of the salmon.

Sootand »
paQ% Stﬂ%ﬁ'ﬂgﬁ'e%ﬂtlﬂ%@to Norway's

Scotland ranks second— after Norway— in the production of (armed salmon, and the
value of Scottish farmed salmon isnow greater than the value of beefor lamb produc-

tion in Scotland. The farms are located in western Scotland, and the Orkney and

Shetland Islands. The industry liascreated 6,300 jobs in remote areas of Scotland.

Salmon farming has a longer pedigree in Scotland than in most other countries.
Unilever built a salmon farm in Scotland in 1969, and in the last decade there lias
been steady growth in production horn about 1million pounds in 1980 to 68 million

pounds in 1989. Production in 1990 isprojected to be about 77 million pounds.
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Government Involverment:

The British government has adopted beneficial financing regimes forsalmon farmers.
Under the Fish Farming Scheme of 1984, the government isallowed to grant farmers
up to five percent of the cost of an aquaculture project. Grants also have been avail-
able to farmers inunderdeveloped areas of Scotland through the Industrial Develop-
ment Act of 1982, the Integrated Development Program for the Western Islesand the

Highlands and Islands Development Board.

dust ine: . . .
(et lesSen impect of drametic production growth
In 1989, there were a total of 66 Scottish companies operatingmore than 292 salmon

farms. Saltwater peas produce the vast majority ofsalmon, though about 1 million

pounds were produced inonshore systems usingpumped seawater. Salmon smolt
production was about 29 million pounds in 1989. A slight decrease in the production

of smolt isexpected this year,

Though Scotland & production of farmed salmon has grown dramatically in the past
few years (salmon production in 1989 was 55 percent higher than in 1988), in-
creased productioa costs and prices lower than those in 1989 will result ina 30
percent drop in revenues. Angus Morgan, chair of the Scottish Salmon Board, says the
30 percent increase in exports during 1989 helped the country®s farmers weather the
crisis in the salmcn farming industry caused by “dumping”fNorwegian salmon on

markets.

Morgan also noted therewas a 15 percent increase in production costs for Scottish
farmers. Seven Scottish salmon companies went into bankruptcy lastyear.

Scottish farmed salmor& .
eXperiences Increasing European popularity

Exports from Scotand are mainly to countries in the European Economic Commu -
nity especially France which imported 16 million pounds in 1989 foran increase of
about 40 percent ever 1988. Scotland3salmon producers “"association has a perma-
nent promotions olfice in France. The Netherlands and Germany also are important
overseas markets for Scottish salmon. Scotland$§ promotional budget isbetween S5
and $6 million for 1990.

Scottish fish farmers exported about 27 million pounds in 1989 worth about 586
million. This isan increase of about 30 percent over 1988. Scottish salmon also
increased sales in the UK displacing about 4 million pounds ofsalmon imported

from other countriesworm SII million.
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SAPATERE experiments lead to sucoess in farming ventures

The Japanese began experimentingwith chum salmon culturing in 1876, and
established the firstchum hatchery in 1888— about the time cattle ranches and

cowboys were flourishing in the western United States.

Though the salmon ranching program iswell-established, salmon farming is relatively
new. The Nichiro FisheriesCompany cultured coho, chum, sockeye, pink, and
chinook beginning in 1971. following loss of itssalmon factory ship in a vessel

reduction program

In 1973, the company focused on coho because they were liardier than other species.
In 1975, Nichiro turned to ocean pens afterdetermining coho grewmore slowly in
freshwater and by 1978 the company had produced 992 thousand pounds ofcoho
with an 80 percent survival rate from smolt to adult.

NNt Involverent:
Lok

In 1951, theJape ese government established the Aquatic Resources Conservation

Act, which mandates that the Ministry of Agriculture, Forestry, and Fisheriesadmin-

istera fish hatchery program.

The program was established to ensure that the country did not again experience the
salmon shortages faced when salmon stocks were overfished. The act has led toa
national salmon ranching program and the fry and returning fish belong to the
Japanese government. Tire act also provides subsidies to private hatcheries and

requires salmon fishermen to contribute to the hatchery program.

lireJapanese government does not offer financial incentives to salmon farmers.

Wﬁ?eﬂ%moﬂﬁe”t"”eﬁr venturing

aming still any etoF I e@rg(gfrtestlc consumption

Other companies besides Nichiro also began commercial farming ofcoho and the
companies contracted out the production ofsalmon toabout 350 firms in 1986 and
AGO in 1987. The pen-raised coho are taken from the cages before the higher summer
temperatures inflict crop mortality. Since summer also brings competition from other
salmon and fish products (skipjack tuna and others), coho not marketed by early
summer isoften salted for sale m the fall. Dv 1986, less tlian 2 percent of the salmon
consumed inJapan (between 771 and 881 million pounds annually) was produced in

the nation®s pens.
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The Japanese market forJapan pen coho was indisarray inJune of 1990, according to
Bill Atkinson & NEWS Report ofJuly 4,1990. He wrote drat prices were expected to fall
toabout $2.05 per pound because ofhigh landings that year. Expected harvest of pen
coho was 50 million pounds compared to 37 million pounds in 1989. Instead, prices
held higher (between $2.11 and $2.32 for4.5pound and up) even though consumer
demand was slow. To some extent, the pricesholding high might be attributed to a
typhoon that affected the availability of skipjack runa and opened theway for farmed

coho.

Production of pen coho isexpected to reach 50 to 52 million pounds in the Sanriku
region— significantly higher than the 37 million pounds in 1989. About 26 million
pounds of this production was sold through the markets and the restdirectly to
users. In 1990, about 40 percent of the total landings of pen coho from this region
was salted or frozen and the rest sold fresh. Production of pen coho in lwate province
was expected to reach 2 million pounds in 1990— a 10 percent increase over 1989

production.

A small amount ofchinooks are being farmed and there are repons ofexperimenta-
tion with sockeyes. In addition, theJapanese government and Mitsubishi have begun
a test project raising Atlantic salmon. Even though Japanese water conditions can

become too warm forsensitive species, Atlanticswere showing good survival rates.

OTHER COUNTRIES

Farmed salmon are also being produced inother countries, though onamuch
smaller scale than in Norway, Canada, Scotland, Japan and Chile. Insome of the
other countries and regions, production has some history; others have established

salmon farms just recently.

Ireland, the Faroes, Iceland, the U.S., France, Sweden, Finland, Spain, France, Italy,
Australia, and New Zealand are all producing various species ofsalmon on farms with

varying degrees of success.

Ireland, Iceland and the Faroes all produce approximately 22 million pounds. The
U.S. produced about 17 million pounds in 1990. U.S. production has mainly taken

place in Maine and in Washington state.

|celand

In Iceland, fish fanning first began in the early 1980s. In 1984, a large land-based
salmon farm was established as a joint Icelandic and Norwegian venture. The venture

also produces smolt forus own use and for export.

The government of Iceland liasnot provided financial incentives to farmers, but loans

are made through scmi-public agencies and the Fisheries Development Fund

Limiting factors for Iceland are the lack of protected fjords and the cold water tem-

peratures dunng winter months.
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Environmental conditions in Iceland have led to the world $ largest dryland salmon
farm, according to Herrmann. With the help of the Nordic Investment Bank, there

arenow about 15 dryland farms in the country.

Faroe Islands

Salmon farming began in 1980 in the Faroe Islands and there now existmore than 50
fanns. The Faroese Home Rule Government has supported the industry through

technical assistance and investment loans.

Most Faroese salmon isexported to Denmark. The industry isguided by an eight-
member board tliat reviews sites, governs the production of smolt, provides environ-

mental oversight, and governs the limited fresh water reserves.

One of the problems facing the Faroes isa shortage of smolts to stock the pens. Since
imports of smolts have been prohibited by the government, annual domestic produc-
tion will have to increase. The Faroese have a domestic supplier of feed, so feed isnot

expected to be a problem.

Ireland

Genetic characteristics peculiar to Irelands fanned Atlantic salmon, coupled with the
country3warm waters, are contnbuting factors to the higher percentage ofsmall
salmon, or grilse, produced in Ireland. Grilse isan Atlantic that undergoes the
biological changes of spawning before reaching full sizeand seldom grows to six
pounds. Norwegian joint ventures in Ireland have been working to lower the inci-

dence of grilse.

The government does not provide incentives to salmon farmers, but does conduct

research and licensing oversight. There isNorwegian investment in Ireland, and some
Irishsalmon ismarketed through Norwegian companies. lIreland consumes about 20
percent of itsdomestic production; the rest isexported mainly to EEC countries, with

asmall amount going to the U.S.

Ireland§salmon production will ultimately be limited by the availability of suitable
fanning sites.There isenvironmental opposition to the utilization ofmany sites.
Projections for 1990"s harvest are about 30 million pounds.

Australia

Australian farmed salmon production is located in Tasmania. A few years ago, salmon
farmingwas viewed as an answer to Tasmania®s economic problems. However,
financial problems and overproduction encouraged by an enthusiastic government
caused pnees toslipas producers battled for markc isliares. Subsequently, the two

largest salmon farmers (with 60 percent of the production) have agreed to merge.

The merger means that Noraqua of Norway ends up with 50 percent of the newly

formed company (Tassal). Noraqua. a subsidiary of a large Norwegian constmction
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and engineering firm, decided tliat the Tasmanian operation is the only one with the
long-term profit potential and has closed down all of itsother fish farms around the

world.

"Hie U.S. Department of Commerce reports that Tasmaniamay be one of the most
promising salmon farming sites in the world. An Atlantic salmon can grow out from 9
to 11 pounds in 27-30 months inTasmania, ascompared with 36-41 montlis in

Norway .

The Tasmanian farmers have a huge advantage in the domestic (Australian) market
because government health authorities require all imported fresh fish to be heat-
treated inamanner that harms the taste and increases costs. This means there isno
importation of fresh fish into the Australian markets. There isno similar requirement
in Australia mandating heat treatment for fresh fish that are exported from Australia.

New Zealand

New Zealand, like other southern hemisphere countries, does not have any indig-
enous salmon. Sockeyes and chinooks were originally introduced for a recreational

fishery and Atlantics were also stocked insome lakes for recreational fishing.

Salmon farming in New Zealand was legalized in 1983 and production lias increased
steadily since then. Chinook has been the principal farmed salmon. To assist the
establishment ofa salmon farming industry, the government supplied farmers with
two cycles ofchinook smolts. Smolts are from the “®ild" fisheryand from the

government hatchery.

New Zealand has several advantages in itssalmon cultivation efforts— a good supply
of unpolluted water and location in the southern hemisphere with seasons the reverse
of northern hemisphere harvesting seasons. Distance from major markets isa major
disadvantage. IfAustraliaeliminated the impon restrictions of fresh fish, New Zealand

wouid be well placed for that market.

Hie New Zealand government does not provide special assistance to farmers otiier
than the special tax benefits the government gives toall new industries. The govern-

ment does, however, operate a salmon research station.

United States

Growth ofsalmon fanning in the U.S. liasbeen slow but steady. On a commercial
basis, ralmon (arming has been occurring in the Puget Sound area of Washington
state since the 1970s. Coho and Atlantics are the pnmary crop. While the waters of
Puget Sound are often described as ideal forsalmon fanning, there have been permit-

ting delays and resistance from adjacent landowners.

0 n the Fast Coast of the U.S., production ismainly by one firm. Atlantics dominate

the crop.
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Outside these two stales (Washington and Maine) there are only sporadic attempts at
pet -raising salmon. Hawaii and Californiaare experimenting with aquaculturcd
salmon, and Oregon and ldaho have a few pan-sized coho operations. Some salmon

isnow lieing farmed inabandoned quarries in Minnesota§ Iron Range.

At this time, production in other countries isvery low. France has just harvested the
firstcrop of Atlantic salmon grown ina converted tanker off the coast. Other coun-
tries (Sweden, Finland, Spain, and Italy) are experimenting with fanning technology
as a possible prelude to engaging in the salmon farming industry.

COMMERCIAL SALMON PRODUCTION BY COUNTRY

United States

Alaska dominates domestic industry

Most salmon landed in the U.S. islanded in Alaska.(Note: commercially caught
salmon consist ofwild salmon and ranched salmon— hatchery salmon released to the
wild.) Between 1930 and 1989, Alaska has accounted for between 87 percent (in
1987 and 1988) to 95 percent (in 1983 and 1984) ofall U.S. salmon landings.

Percent of Alaska Landinr 2vls-e-vls U.S. Landings

Alaska U.S.
1980 91% 512,000,000 560,000,000
1981 91% 611,000,000 672,000,000
1982 89% 562,000,000 629,000,000
1983 95% 621,000,000 652,000,000
1984 95% 660,000,000 694,000,000
1985 90% 669,000,000 747,000,000
1986 89% 606,000,000 678,000,000
1987 87% 490,000,000 563,000,000
1988 87% 527,000,000 607,000,000
1989 91% 714,000,000 787,000,000

In the 1980s, harvest ofwild and ranched salmon in the U.S. ranged from a low of
about 562 million pounds in 1980 and 1987 toa high of 787 million pounds in
1989. The 1980rwere a vast improvement over the mid-1970s (1974-1977.) when
average salmon landings per year were about 262 million pounds. Alaska salmon
harvests dtung the 1980s have ranged from 490 million pounds in 1987 to about
714 million pounds in 1989.

The vast majority of U .S. sockeye, pink and drum landings arc from Alaska waters.
During the last decade, Alaska also landed about 50 percent of the kings and /5
percent of the coho landed in the U.S.



Salmon 2000

Alaska Catch by Species

1980
1981
1982
1983
1904
1985
1986
1907
1908
1989
1990

16

Reds Pinks Chums Coho Kings
187,000,000 217,000,000 71,000,000 22,000,000 12,000,000
225,000,000 244,000,000 99,000,000 26,000,000 15,000,000
109,000,000 219,000,000 90,000,000 46,000,000 16,000,000
305,000,000 193,000,000 79,000,000 26,000,000 15,000,000
222,000,000 276,000,000 104,000,000 44,000,000 12,000,000
221,000,000 304,000,000 83,000,000 47.000,000 13,000,000
196,000,000 259,000,000 93,000,000 46,000,000 11,000,000
215,000,000 159,000,000 78,000,000 23,000,000 12,000,000
185,000,000 176,000,000 121,000,000 33,000,000 10,000,000
262,000,000 351,000,000 58,000,000 30,000,000 10,000,000
309,000,000 265,000,000 58,000,000 33,000,000 10,000,000

British Columbia®s Hunter, early in 1990, told salmon farmers in Norway that Alaska
commercial catches would continue to grow during th "_oming decade. He predicted
catches expanding by 20 to 25 percent by 2000. An economic model paid for by the
Prince William Sound Aquaculture Association predicted increased salmon harvests
of 10 to 20 percent from 1990 through 1998. That model was constructed by the
Alaska Department of Fish and Game and the University of Alaska.

Canech

The harvest of wild and ranched Pacificsalmon in Canada occurs along the coast of
British Columbia. Generally, landings are differentiated along the coast by geographic
areas: Queen Charlotte Islands; North Coast; West Coast of Vancouver Island; and
the South Coast. Small amounts ofsalmon are harvested in Northern BritishColum-
bia in nver systems tliat flow into Southeast Alaska (the Taku and Stikine Rivers).

The impact of hatchery-raised fish contributing to the commercial catch ismuch
more limited tlutn in Alaska orJapan where salmon ranching ismuch more devel-

oped.

During the mid-1970s, Canadian salmon harvests averaged about 123 million
pounds per year (1974-1977). No harvest during that period exceeded 145 million
pounds. During the 1980s, salmon harvests ranged from 110 million pounds in 1984

to 236 million pounds in 1985.



