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FOREWORD

This report on Marine Resources and Aquaculture Programs in the State
of Hawaii was prepared in response to Senate Resolution No, 186, adopted
during the 1978 legislative session.

The report traces the role of the ocean and the practice of aquaculture
in ancient Hawaii, and the surge of interest in marine and aquaculture affairs
since the publication of Hawaii and the Sea in 1969; and sets forth the
present status of the marine resources and aquaculture programs in Hawaii's
state government.

The report was initiated, organized, and conducted by Lloyd K. Migita
of the Office of the Legislative Reference Bureau until i s departure from the
Bureau. In mid-i982, Ann M. Ogata of the Bureau v.:.s assigned to update
and complete the report.

We wish to express our sincere appreciation and gratitude to the
following individuals for providing us with personal interviews and information
required in the course of this study: Dr. Jthn Craven, Chairman of the
Marine Council, University jf Hawaii; Dr. Noel P. Kefford, Dean of the
College of Tropical Agriculture and Human Resources, University of Hawaii;
Rose T. Pfund, Acting Associate Director of the Sea Grant College Program,
University of Hawaii; Kent M. Keith, Deputy Director of the Department of
Planning and Economic Development; Edgar A. Hamasu, Deputy Director of
the Department of Land and Natural Resources; John S. Corbir , Manager of
the Aquaculture Development Program, Department of Land and Natural
Resources; Henry M. Sakuda, Director of the Division of Aquatic Resources,
Department of Land and Natural Resources; Paul Y. Kawamoto, Chief of the
Fisheries Branch, Department of Land and Natural Resources; Eugene S.
Imai, Administrative Services Officer, Department of Agriculture; Wilbert
Kubota, Food and Drug Inspector, Department of Health; Harry Murakami,
Chief Engineer of the Harbors Division, and Staff, Department of
Transportation; Artemio Delos Reyes, Section Head of Property Management of
the Harbors Division, and Staff, Department of Transportation; David E.
Parsons, State Boating Manager of the Harbors Division, Department of
Transportation; Dennis E. Ruthrauff, Oahu District Manager of the Harbors
Division, Department of Transportation; and Clarence Okamura, Assistant
Chief  for  Administration of the Harbors Division, Department  of
Transportatijn.

Samuel B. K. Chang
Director

December 1982
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SUMMARY

This report, Marine Resources and Aquaculture Programs in the State of
Hawaii, identifies and sets forth the marine and aquaculture programs of the
State Departments of Agriculture; Land and Natural Resources; Planning and
Economic Development; Health; Transportation; and the University of Hawaili.
It touches as well upon the significance of the ocean in ancient Hawaii, and

upon the earlypractice of aquaculture by the Hawailians.

The report finds that substantial strideshave been made iIn recent years
by the State in defining and implementing its goals in these important areas
of industry, and that no major reorganization of state programs IS necessary

at this time.

The report makes two recommendations to the Legislature to further the
realization of the State"s goals iIn these areas:

(O The statutory designation of the Department of Land and
Natural Resources as the lead agency for aquaculture; and

@ The statutory creation of an AquacultureCoordinating
Advisory Council and an Ocean Resources Coordinating

Advisory Council.



Chapter 3

FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS

Part I. Findings

Senate Resolution No. 186 of 1978 was based upon the premise that the
fragmentation of marine resources and aquaculture programs among various
state departments and agencies could only lead to "a duplication of effort and
possible conflicts regarding priorities, goals, and implementation.”1 The
Resolution focused upon one possible solution to these concerns: the creation
of a new State Department of Marine Resources and Aquaculture.

In performing this study, the Office of the Legislative Reference Bureau
determined that a more useful approach would consist of Tfirst ascertaining
whether the fragmentation of functions and activities 1iIn these areas
constituted a problem in need of a solution.

The Bureau®s findings on the issue of fragmentation are as follows.
1. Some fragmentation of programs is inevitable.

Hawaii®s executive departments are grouped according to a mixture of
functions and subject areas. Under this kind of organizational strategy, some
fragmentation is inevitable. For example, departments organized according to
broad functional responsibilities such as the Department of Planning and
Economic Develop,.lent, which by statute is charged with the development and
promotion of industry (including fisheries development), and tourism,2 will
sometimes overlap the activities of other departments organized by subject
area, such as the Department of Land and Natural Resources, which is
charged with the management of the State"s fisheries resources.3

2. Programs dealing with fnajor natural resources tend toward
diffusion.

Generally, it appears that programs dealing with major natural resources
such as land or the ocean tend to be diffused to a greater extent than other

subject area programs. In the case of land, a large number of state
departments are involved iIn some aspect of land development, management,
regulation, or conservation. For example, the Department of Land and

Natural Resources manages conservation lands; the Department of Planning
and Economic Development 1is involved with land use management and coastal
zone management; the Department of Health administers sanitation, solid
waste, and other I d pollution abatement programs; the Department of
Hawaiian Home Lands manages Hawaiian Homes Commission Act lands; and the
Department of Land and Natural Resources and the Department of Agriculture
cooperatively implement the agricultural park program.
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FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS

Major organizational and reorganizational efforts have taken place

adoption of Senate Resolution No. 186-78.

Establishment of the Hawaii Fisheries Coordinating Council.
The Hawaii Fisheries Coordinating Council was established by
Act 282 of the 1980 legislative session, u for the purpose of
advising the Board of Land and Natural Resources on fisheries
matters and coordinating fisheries activities among the various

federal, state, and county agencies and private industry.
The Council is charged with advising the Board of Land
and Natural Resources on matters relating to fisheries

development including:5

d) Proposing and preparing programmatic fisheries
development plans and policies;

(@ cCcoordinating all state fisheries activities as they relate to
the federal and county governments, public and private
organizations, and commercial enterprises;

(3) Coordinating state agency requests for federal grants and
technical assistance;

(4) Promoting communication between industry and government
sectors, including the consideration of problems,
requirements, and available financial and technical
assistance;

(5) Performing such services as may be required by the
Governor and the Legislature; and

(6) Preparing and submitting an annual report to the
Governor and the Legislature prior to each regular
session.

Transfer of the Aquaculture Development Program to the
Department OF Land and Natural Resources. The Aquaculture
Development Program was transferred by the Governor from
the Department of Planning and Economic Development to the
Department of Land and Natural Resources in January 1981 to
consolidate state aquaculture activities. Administratively, the
Program was placed in the Office of the Chairman of the Board
of Land and Natural Resources.

This transfer was consistent with a major recommendation
of the State s aquaculture development plan, Aguaculture
Development for Hawaii: Assessmer ' and Recommendations,
which set forth the need for a permanent aquaculture lead
agency to consolidate efforts and provide a focal point to
promote and expedite the development of aquaculture
production in Hawaii.6
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MARINE RESOURCES AND AQUACULTURE PROGRAMS

The Plan listed three 1important requirements to be
considered in determining the most suitable lead agency for

aquaculture: (@ involvement 1iIn economic development, (@)
functions compatible with aquaculture and involvement with
fisheries, natural resource management, and/or food

production, and () adequate fTacilities and support services.
The Plan found that the Department of Agriculture and the
Department of Land and Natural Resources were the most
logical candidates for lead agency, with no distinct advantage
in selecting one department over the other. 7

Reorganization of the Department of Land and Natural
Resources™ responsibilities in fisheries, wildlife, and
enforcement into separate divisions. This reorganization was
accommodated by Act 85 of the 1981 legislative session.3 Act
85 restructured Title 12 of the Hawaii Revised Statutes,
Conservation and Resources, to: (1) transfer the management
of terrest @Al animals from the Division of Fish and Game to the
Forestry L xion, which was redesignated as the Division of
Forestry ano . ildlife, and (21 redesignate the Division of Fish
and Game as the Division of Aquatic Resources.7

The Division of Aquatic Resources administers the State™s
programs in commercial fisheries and aquaculture, aquatic
resources and habitat protection, and aquatic recreation. Act
85 defined ™aquatic life’ to mean "any type of species of
mammal, Fish, amphibian, reptile, mol lusk, crustacean,
arthropod, invertebrate, coral, or other animals that inhabit
the fresh vater or marine environment", including any part,
product, egg, or offspring thereof; or freshwater or marine
plants,10 including seeds, roots, and other parts thereof. This
definition brings marine as well as aquacultural resources
under the jurisdiction of the Division, in accord with the
State s efforts to consolidate aquaculture activities.

Transfer of the functions of the Marine Affairs Coordinator to
the Department of Planning and Economic Development. Act
302 of the 1980 legislative session transferred the Office of the
Marine Affairs Coordinator to the Department of Planning and
Economic Development for administrative purposes.ll Act 281
of the 1982 |legislative session abolished the Office and
transferred all rights, powers, functions, duties, and positions
of the Office of the Marine Affairs Coordinator to the
Departmer t of Planning and Economic Development. 12

These powers and duties include the following:13

(1 Develcp plans, including objectives, criteria to measure
accom; lishments of objectives, programs through which
the objectives are to be attained, and  financial
requirements for the total and optimum development of
Hawaii’s marine resources, including plans, objectives,
and criteria for the expenditure of State matching funds
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FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS

for federally funded presets based on the needs and
goals of the State;

(@ Conduct systematic analysis of existing and proposed
marine programs, evaluate the analysis conducted by the
agencies of state government, and recommend to the
Governor and the Legislature programs which represent
the most effective allocation of resources for the
development of the marine environment;

(@) Assist those departments having interests iIn marine
affairs, coordinate those activities which involve the
responsibilities of multiple state Igencies, and insure the
timely and effective implementation of all authorized
marine projects and programs:

(4 Establish a continuing program for informing the federal
government, other state governments, governments of
nations with interests iIn the Pacific basin, private and
public organizations 1involved iIn marine scie.ice and
technology, and commercial enterprises of Hawaii®s
leadership potential as the center for marine affairs;

(5) Coordinate the States involvement iIn national and
international efforts to investigate, develop, and utilize
the marine resources of the Pacific basin;

(6) Develop programs to continuously encourage private and
public marine exploration and research projects which will
result in the development of improved technological
capabilities in Hawaii; and

(7)) Formulate specific program and project proposals to solicit
increased investment by the federal government and other
sources to develop Hawaii’s marine resources and
coordinate the preparation and submission of program and
project proposals of State agencies.

The Conference Committee report attached to Act 231
stated that "Your Committee finds that if Hawaii is to capitalize
on the iImmediate and long-term opportunities to develop and
utilize marine resources, the total efforts of the State™s
planning, research, development, and promotion of the marine
environment need to be effectively addressed1

To 1implement Act 281, the Department of Planning and
Economic Development has proposed establishing an Office of
Ocean Resources, under the supervision of the Director of
Planning and Economic Development, to bring a coordinated
approach to marine activities in the State, and to ensure that
Hawaii derives maximum economic and societal benefits from its
surrounding marine environment. 15



MARINE RESOURCES AND AQUACULTURE PROGRAMS

The Office would assume the former functions of the
Office of the Marine Affairs Coordinator transferred by Act
281. 10

4. Masterplans iIn the areas of aquaculture and commercial Tfisheries
have been completed and are being implemented; an ocean management plan is
nearing completion.

The State's aquaculture masterplan, Aquaculture Development for Hawaii:
Assessments and Recommendations, has been in the process of implementation

by the Aquaculture Development Program since January 1979. A major
recommendation of the State s commercial fisheries masterplan, Hawaii Fisheries
Development Plan, was the legislative establishment of the Hawaii Fisheries
Coordinating Council in 19S0.

A draft of the State's new ocean management plan is now being
circulated by the Department of Planning and Economic Development’s Hawaii
Coastal Zone Management Program for review to various state and federal

agencies. It is intended to provide consistency in management by setting
forth objectives and policies, and could also provide a forum for conflict
resolution as well as for the determination of priorities relating to ocean
resources. The draft resulted from ten issue papers on fisheries
management, marine conservation and preservation, mariculture, ocean thermal
energy conversion, coastal energy facilities, harbors development, beach
erosion, near-shore recreation, ocean dumping, and manganese nodule

mining.!7

Part II. Conclusions

The Bureau’s conclusions are as follows.

1 The creation of a new State Department of Marine Resources and
Aquaculture would not necessarily remedy any problems allegedly caused by
the present organizational structure of the State"s marine resources and
aquaculture programs. A system to coordinate existing programs would effect
a less disruptive yet effective alternative.

It appears that the major problem allegedly caused by the present
organization of programs is one of coordination among the state departments
having marine resources and aquaculture programs. Even with a new
department, constant coordination efforts would be required among the state
departments to maximize the benefits of the State’s marine resources and
aquaculture programs.

Many of the existing marine resources and aquaculture programs are so
closely tied to major functions and expertise of existing departments that to
separate them and place them in a new department would create more problems
of coordination than previously existed. For example, healthand sanitation
concerns would still have to be addressed bythe Department of Health, and
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water and land development and land management issues would still need to be
directed to the Department of Land and Natural Resources.

It is therefore neither necessary nor desirable to include all related
programs that are diffused throughout the state government and that require
policy, program, and procedural coordination, or technical assistance, iInto a
new department of marine resources and aquaculture at this time. What is
needed Is a means of achieving such coordination while leaving existing
programs in those locations where they can be administered most effectively.

2. The creation of a new State Department of Marine Resources and
Aquaculture would be premature at this time.

The projections of the growth of the State"s aquaculture industry have
not been fulfilled, and the manganese nodule mining and ocean thermal energy
programs are stil! in early stages of their development. Regarding commercial
fisheries, Hawaii has historically ranked near the bottom among coastal states
in terms of commercial fish landings, consequently requiring importation of
most of s seafood products. Until these and other major marine industries
haveevolved, stabilized, and realized their full potential, the creation of a
new department would be premature. This, of course, iIs not to dismiss the
possibility that a new department may be justified at some later date.

3. Duplication and overlapping of functions and activities are not
necessarily signs of waste and inefficiency; undesirable duplication and the
possibility of conficts have diminished since adoption of Senate Resolution No.
186-78.

In 1969, Martin Landau first alerted administrative scientists to the
benefits of redundancy ana overlapping iIn administrative organizations. He
found that: 18

At one and the same time, thus, redundancy serves many
vital functions in the conduct of public administration.
It provides safety factors, permits flexible responses to
anomalous situations and provides a creative potential for

those who me able to see it. If there is no duplication,
if there 1is no overlap, if there 1is no ambiguity, an
organization will neither be able to suppress error nor
generate alternate routes of action. In short, it will be

most unreliable and least flexible...

"Streamlining an agency," "consolidating similar
functions,”™ "eliminating duplication,” and "commonality"
are powerful slogans which possess an obvious appeal. But
it is just possible that their achievement would deprive
an agency =>f the properties it needs most--those which
allow rules to be broken and units to operate defectively
without doing critical injury to the agency as a whole
Accordingly, it would be far more constructive, even under
conditions of scarcity, to lay aside easy slogans and turn
attention to a principle which lessens risks without
foreclosing opportunity.
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MARINE RESOURCES AND AQUACULTURE PROGRAMS

Much of the undesirable and unnecessary duplication of efforts which
was the 1impetus Tfor adoption of Senate Resolution No. 186-78 has been
alleviated by the organizational and reorganizational changes which have taken
place since 1978.

The possibility of conflicts regarding priorities, goals, and
implementation has also diminished with the publication of masterplans in the
areas of aquaculture and commercial Tfisheries, which provided overall
implementation guidelines for the State"s programs in these areas by providing
a structure in which all program components were identified, guidelines for
development were formed, required financial resources were determined, and
implementation schedules were developed.

4. The establishment of coordinating advisory councils would provide

mechanisms for information exchange and aid the State's efforts towards
coordination of programs.

Coordinating advisory councils composed of federal, state, and county
government officials and individuals iIn private industry knowledgeable in the
fields of ocean resources and aquaculture could advise the state departments
with lead agency responsibilities on all matters relating to aquaculture and
ocean resources, and generally promote communication between industry and

government, and among governmental agencies. In particular, private
industry council members can provide direct external review of the
effectiveness of the State"s programs. The importance ofinteraction with

private industry was recognized iIn Hawaii and the Sea--1969:19

For the State to advance boldly and wisely in the
marine field, it must go outside the State Government to
get advice on a regular basis from highly knowledgeable
people having strong interests in a broad range of marine
activities...

In the relatively short time the Task Force has
existed, it has made a number of important recommendations
and contributions to the State"s marine effort.

Part I1l. Recommendations

The State has made great strides in the past four years in defining and
implementing its goals in the areas of marine resources and aquaculture. The
benefits of these first steps, however, can only be enhanced by further
action. Therefore, the Bureau makes the following recommendations to the
Legislature:

1. The Department of Land and Natural Resources should
statutorily designated as the lead agency for aquaculture.

Although the Aquaculture Development Program and the Aquatic
Resources Division of the Department of Land and Natural Resources have

be
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been assigned the responsibilities necessary for the overall implementation and
management of the State"s aquaculture program, the statutory designation of
the Department of Land and Natural Resources as the State"s lead agency for
aquaculture will clarify the Department s role as the agency with Tforemost
responsibility for aquacultural activities.

2. An Aquaculture Coordinating Advisory r “iland an Ocean
Resources Coordinating Advisory Council should be established by statute.

Although informal coordinating committees iIn each of these areas
presently exist,20 statutory establishment of these two bodies will clearly set
forth their powers, duties, and membership. Official establishment of the
coordinating advisory councils s also important because of the number of
members which should be included at a minimum, and to assure the
performance of duties.

At a minimum, state departments with responsibilities in the field of
aquaculture should be represented on the Aquaculture Coordinating Advisory
Council, including the Department of Agriculture, the Department of Land and
Natural Resources, the Department of Health, the Department of Hawaiian
Home Lands, the Department of Planning and Economic Development, and the
University of Hawaii; and state departments with ocean-relatcd responsibilities
should be represented on the Ocean Resources Coordinating Advisory Council,
including the Department of Land and Natural Resources, Department of
Planning and Economic Development, Department of Health, Department of
“ransportation, and the University of Hawail.

Legislation appropriately patterned after Act 282 of the 1980 legislative
sessior, which established the Hawaii Fisheries Coordinating Council, will
additionally assure membership of the various (iIndustries and county
government officials, and an annual report t the Governor and the
-egislature.

Logically, the Aquaculture Coordinating Advisory Council should be
idninistratively attached to the Department of Land and Natural Resources;
and the Ocean Resources Coordinating Advisory Council to the Department of
“fanning and Economic Development.
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Some relationships between pathogenic bacteria and
salmon net pen culture
Pacific Fisheries Legislative Task Force, State Capitol, Olympia,
Feb. 7, 1987

Dr. Arthur H. Whiteiey, Professor, Department of Zoology,
University of Washington

1 intend in these few minutes to comment on one aspect
oniy of pen rearing of salmon - the relationship to pathogenic

bacteria and other agents of disease.

The growth cf bacterial populations in a natural environment
is limited by the availability of nutrients. In a typical, natural
marine environment the bacterial populations are relatively
sparse. Given appropriate nutrients, either in the form pf
dissolved materizils or sediments, the opportunity for growth in
these populations will be much enhanced. It is generally agreed
that salmon pen culture contributes substantially to the
eutropnication of the environment of the pen - both in terms of
soluble and finely suspended material, and in terms of larger
particles that form heavy sediments on the bottom. In this
way, the pens enrich the local environment for bacterial growth.
Those bacteria already present in the water and substratum can
increase. Any brought in with the introduced fish can increase
as well. A variety of diseases can thereby be fostered by the
pens. Some of these are of bacterial origin, some are viral, and
some are due to organisms such as fish lice, parasitic v/orms,
etc. The enhancement of the bacteria by nutrititional enrichment
works to the disadvantage of the penned fish. They are already
stressed by the conditions in which they grow. They are V-
therefore susceptible to bacterial invasion. Notably Vibrio = ;e
anguilarum and RenibaActerium saim onarum infect the penned
fish and often kill them, and other vibrios and aeromonads are of
major importance -as salmon pathogens. vibrio anspiillarum
produces disease in penned salmon in this State and in British
Columbia. It also is ubiquitous iIn Norwegian waters, and is
responsible for many of their fish farm diseases. With the
advent cf intensive fish farming in Norway, a new disease, the
nitra disease, has appeared and .now is responsible for 80" of
the cisease problems in the Norwegian fish farms, its cause Iis



outbreaks (Hastein, 1986).

A significant question is whether these infections affect wild
fish. Weston (1966) concludes that the evidence argues against
such transmission. Others point out the difficulty of making such
a determination because of the mobility of the wild fish and other
complexities associated with working iIn a submerged, marine
environment (Trust, 1986; Johnson, 1983; Staley, perscom.).

It takes only a few minutes exposure for a fish - penned or wild
- to become infected. Often the route of transmission is through
the gills. The infected fish often die, but if they survive, they
frequently become carriers of the pathogenic organism. Both
viruses and bacteria can be shed through the feces of the fish,
thus spreading the focus of contamination in the natural
environment. Moreover, 1in certain cases (fienjpacteriuni) the
bacteria can be passed from a female to her eggs, where it
associates with the yolk, and transmits the disease to her
offspring (Trust, 1986). It is too early to conclude that there is
no transmission from a pen to the general environment and to
the wild fish there. On the contrary, it is the opinion of
microbial ecologists that an infected fish pen would in all liklihood
serve as a fTocus for the infection of fish in the environment, and
from them for the transmission of disease to their offpsring

(Staley, pers. com.).

In addition to pathogenic bacteria, the stressed salmon can
serve as a focus for a number of serious viruses. These, too,
may enter their host through the gills, e d can be transmitted
to other fish and to next generations (Trust, 1986). It is
expected that they will be locally enhanced by the concentrations
of wastes associated with fish pens (Staley, pers. com.), and this
enhancement poses problems for the penned fish, and for wild-,
fish as well. Tne danger that such viruses can be transmitted to
wild fish is recognized by laws that prevent introduction of
salmohids from the Columbia River system, which is infected by
viruses, into any other river system in this State.

These pathogens and related ones that will multiply in the
accumulated fish “wastes, can ser/e as a reservoir of infection of
marine invertebrate organisms as well. This, too, is a difficult
fieic cf inquiry because of the nature cf the environment and the

mobility of some of the organisms, and most information is



however, that animals living in degraded environments (which 1
assume would include under-pen locales) can be seriously
disabled by such bacteria. Eacteria that degrade chitin, including
Vibrio, Beneckea and Pseudomonas,cause shoii disease in a host of
crustacea, including spiny lobsters, tanner crabs, king crabs,
various shrimp, and others of economic importance (Johnson,
1983). The species of Vibrio bacteria that infect crabs and shrimp
include those associated with salmon pens or are present in local
waters: V anguiillarum , V. parahaemoiyticus, V. aiginoiyticus.
(Johnson, 1983). Laboratory experience indicates that animals
kept in clean sea water are difficult to infect, but those in the
presence of sewage sludge developed shell disease. In addition to
causing shell diseases, bacteria invade shrimp, crabs and other
crustacea and cause internal infections. Again, the total relation
cf these infections to stress, to polluted environments, to salmon
pen sewage 1is not resolved (Johnson, 1983), but we beiieve this
relationship needs analysis in relation to establishing fish pens in

the vicinity of shrimp and crab populations.

There is a well documented literature demonstrating that
molluscan embryos and larvae - some of commercial significance
- are subject to serious infection by these same species of vibrio
bacteria. Abalone embryos and Pacific oyster (Crassostrea gigss)
embryos and veiiger larvae in hatcheries suffer serious mortalities
from vibriosis (Sparks, 1985; Jeffries, 1984; Tubiash and Elston,
1984). It would be prudent to determine carefully the potential
damage that may be caused by juxtaposing salmon pens to oyster
and abalone culture facilities, and to native bivalve beds.

It wr old be of interest, also, to determine If vibriosis similarly
affects these same kinds of molluscan larvae and embryos in the
natural plankton, thereby affecting natural populations.... Eeyond
that, it is important to know 1if populations of these V brb species
or other pathogens, enhanced by sewage or fish pen wastes, .
infect other forms -of invertebrate larvae or adults. I am
thinking of the sponges, sea urchins, starfish and the host of
other invertebrates which, though not cf direct commercial
"value, are absolutely fundamental to the ecosystems of these
vater and to their productivity. Their impairment would sound

the death knell for these waters.



Some of these bacteria are pathogenic to man as well.
Knowledge of the genus V brb is expanding rapidly. This genus,
which includes V <cholerae, includes species that typically live in

marine locales (Kelly et al., 1982). V. anguiilarum appears not
to infect humans. However, V vulnificus and V
parahaem oiyticus do infect humans. V. \vinificus, a recently

recognized species, is a deadly pathogen that is carried iIn sea
water. It is readily filtered and concentrated from sea water by
oystefs and clams and it is easily transmitted to humans when
these bivalves are eaten. The results are often fatal. Other than
through ingestion, humans can contract the disease through

simple contact of sea water with open wounds or mucosal tissues.
It is predominately a warm water organism, which suggests that

our waters may be safe from it, but virulent strains of this
species have been found in Oregon associated with fish, crabs and
clams and in Japan associated with eeis (Tison and Kelly, 1986;
Kelly and McCormick, 1981; Tison and Kelly, 1984; Blake,
Weaver and Hollis, 1980). A preliminary search for this species
in the San Juan Islands has not revealed it, but its presence Iin
warmer bays there, and in the Canadian Gulf Islands, or
elsewhere in the Sound cannot yet be discounted (Kelly, pers
com.). V. parahaem oiyticus is, by contrast, commonly found
around the San Juan Islands ana doubtless is ubiquitous here
(Kelly, pers.com.). It causes acute gasroenteritis in humans
(Tison and Kelly, 1984; Blake, Weaver and Hollis 1980). This
form of gastroenteritis appears to be transmitted exclusively
through food, usually seafood (Blake, Weaver and Hollis, 1980).
It can be a very significant infectious agent: in Japan, over a 10
year span, 247 of reported cases of food poisoning were attributed

to this bacterium. e

V. parahaem oiyticus, thus, 1is present here, is a known
pathogen of humans, and is transmitted through filter feeders
such as clams and oysters. V. vulnificus 1is found nearby, and
with further searching may be found in the Sound and Gulf.
Simple contact with infected sea water will lead to serious
infection. The former species, and probably the latter as well,
thrives in heavy, enriched sediments such as sewage sludge. It
can also be expected to grow in salmon pen sludge (Staley, pers.

com. ; Kelly, pers. com.).



It has been argued by associates of the saimon pen
aquaculture industry that, human diseases associated with these
vibrios have been rarely found in the Puget Sound region, and
therefore no danger is posed by them. Thus fish pen aquaculture
is justified. It is good that the base line now, before salmon
pens are well established, is essentially zero. The water is
relatively clean, now, and the populations of these pathogens arz
within tolerable limits, using customary screening methods for
detecting these pathogens. But a further complication is
introduced by a recent paper (Grimes, et al, 1986). They fFfind
that when such pathogens as I have been discussing are
introduced into marine waters, they rather quickly lose their
identity as measured by conventional culture methods. They
enter into dormancy, but remain viable thcugh not culturable by
traditional meihods. Failure to find them using these methods
cojld lead to overlooking a substantial, but cryptic source of

serious pathogens in the environment.

The important question, then, 1is not whether these
organisms pose a present health threat, or ecological threat. The
proper question is: can these organisms, and this ecosystem, and
these humans tolerate the eutrophic burden that will be imposed
by a full blown fish pen industry? It is our belief that there are
many too many questions that need resolution, of a public health

nature, and of an ecological nature, before we proceed further.
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INTRODUCTION

The blue mussel Mvtllus eaulis) is proDably the most common shellfish on
beaches from Ketchikan to Bristol Bay, Alaska. In recent years the human
consumption of this species iIn Alaska has been relatively low, perhaps due to
rear of paralytic shellfish poisoning (PSP) that results from an occasional
red tide or, “ore likely, because people are generally unaware of the gastro-

nomic qualities of this gourmet species.

In 1982, the Alaska Office of Commercial Fisheries Development contracted
Otter Sea Farms to study the feasibility of growing blue mussels, in Halibut
Cove Lagoon near Homer, Alaska with the primary objective of assessing the
potential of Dlue mussel aquaculture as a new commercial enterprise iIn Alaska.
This report describes the techniques that were tes ed for raising ;ussels in
commercial quantities. Included is a market assessment for southcentral
Alaska and an evaluation of the regulatory process and its potential influence

on shellfish aquaculture iIn Alaska.

THE AREA

The DITtemussel culture project is located in Hal ibut®jCoVe Lagoon. The
lagoon is situateB"wanthe south side of Kachemak Bay approximately eight miles
from the Homer Spit (Figupe 1). The majorityjifrland surrounding the lagoon
is in State of Alaska ownersh*fpfas part joF*Rachemak 3ay State Park. A state
cabin and warehouse and a privace cgbiif are located at the head of the lagcon.
These facilities, plus the catrin and warehouse associated with Otter Sea

Farms, constitute the anl1"/development in the"s.agoon.

~he lagoonxifseif is essentially a r"jod with higp. steep, rocky sides
and an incited bottom configuration. The mouth of the lagobois shallow with
tidal mcfids and, at low tide, the connection with Kachemak Bay”™is extremely
narrow, bounded on the west by a rocky hillside and on the east by extensive



9 2: Permits for Culture and Sale of Blue Mussels in Kachemak Gay, Alaska.

Authorization

Alaska Business License

Clam Shovel Permit

Section 10 Permit

Critical Habitat Permit
Tidelands Lease
Section 401 Water Quality

Certification

Paralytic Shellfish Poisoning
Certification

Coastal Management Consistency
Determi nation

Shucker-shipper Permit

Aaencv

Alaska department of Revenue

Commercial Fisheries Entry
Commission

U.S. Army Corps of Engineers

Alaska Department of Fish and
Game

Alaska Department of Natural
Resources

Alaska Department of Environmental
Conservation

Alaska Department of Environmental
Conservation

Office of Management and Budget

Alaska Department of Environmental
Conservation
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CONCLUSIONS

ro

A good mussel mariculture site should include:

- close proximity to large populations of wild mussel seed stock.
- protection from heavy wave action.

- no winter ice.

- excellent water circulation.

- nutrient and plankton-rich waters.

- excel lent water quality.
- proximity to transportation to market.

The raft/sock net culture technique appears to be more promising
than the long®™ ne system of mussel culture.

PSP levels in Halibut Cove Lagoon have remained well below the toxic
threshold; however, it will be necessary to test each shipment of
marketable mussels to meet ADEC requirements.PSP should not limit

commercial operation.

Given the relatively short shelf life of live mussels, the present
method of PSP testing will decrease the usable time available to
buyers by 24 to 36 hours. A quick, in situ test needs to be devel-

oped.

Locations for blue mussel mariculture installations must be in areas
where no pollutants from industrial sources (including fish process-

ing), domestic sewage, or petroleum products exists.

The current regulatory framework within the state is not eouipoed to
handle shellfish aauaculture. Changes in, or additions to, existing
statutes and regulations must occur in order to protect the mussel

grower and his proauct.



7. Profitable mussel culture requires good growing conditions, low co

labor, efric’ent spat collection, and mechanized harvest methods.
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Farming the seas says Walter Adey,
could double the world's
food supply

THE BLUE
REVOLUTION

by Karen McG lathery

1 MAGINE THE OCEAN as a huge
field where millions of square miles
could be used for growing and harvest-
ing enormous quantities of food, with
no polluting effects. This vision is
hardly new. When the "green revolu-

tion" failed twenty-odd yean ago and we first
realized the land's limited capacity for food
production, people turned with hungry eyes
to the open seas, covering nearly three-fourths
of the earth's surface. But scientists concluded
that, with the exception of relatively small
coastal areas and coral reefs, the ocean is a
biological desert, incapable of massive food
production. And so, says Walter Adey, "In
the vast and alien oceans we arc still the same
huntcr-gathcrers that we were on land ten
thousand years ago."

Dr. Adey, director of the Smithsonian In-
stitution's Marine Systems Laboratory, is ih:
architect of an ingenious new mariculture
technique that challenges the conclusions of
earlier researchers and suggests that large-
scale farming in the open ocean is not oniy
fcasiblchut cost-effective. His system is based
on the extraordinarily rapid growth of coral-
reef algae — tiny aquatic plants that can be
used in turn to raise grazing crabs and other
valuable seafood. It may well lead to a "blue
revolution™ in worldwide food production,
particularly in the tropics. And it% all hap-
pening partly because one day two years ago,
thanks to Walter Adey, Ronald Reagan had
crab for lunch.

The window of Adey's Washington office
looks across the Mall to the Capitol. He smiles
and leans back in his chair as he tells the story
of that lunch. His success in the field growing
coral-reef algae on artificial substrates (plat-
forms). he says, had prompted him to think
about harvesting a primary grazer like the
West Indian spider crab, a Caribbean delicacy

Kjrcn McChthery is assistant director o fthe
Centerfor Field Resejrch at EARTHVXATCH.

that is far more appealing to the local people
than algae.

"| realized that this mariculture project had
the potential of putting thousands of fisher-
men to work making ten times their present
income, or more," he says. "But we needed
money to get the project off the ground, and
the government was an obvious source. So |
talked with someone very high in the govern-
ment--a person concerned with national
security —and pointed out that since the
Caribbean is a politically sensitive area,
wouldn't it make sense to provide some eco-
nomic support through this mariculture proj-
ect— something that wasn't in the form of a
gun? And | hit the right person. He asked me
how much money 1 needed. 1told him, ‘A
million bucks,' and he said. 'lt's yours." ”

It wasn't quite that easy. The money had to
be channeled through the Agency for Inter-
national Development, a process that nor-
mally takes years. To cut the red tape, Adey
and his friend had to get to the president, and
they decided that the best way was through
his stomach. Adey flew to St. Croix to buy
some spider crab (also known as Caribbean
king crab because it closely resembles its rela-
tive, the Alaskan king crab), and later that
same day he marched up the White House
steps, cooler in hand, and delivered three
crabs to the chef, who agreed to make a last-
minute change in the menu.

The next day's lunch was a success in more
ways than one: three months later, Adeys
money came through. He is now using the
funds to establish, with the help of EaRTH-
NXATCH volunteers, a research laboratory on
Grand Turk Island, which serves as a
permanent base of operations for their
mariculture work throughout the Caribbean.

T HE IDEA of growing algae on artificial

substrates in the open ocean had its
beginnings back in the Matine Systems Lab at
the Smithsonian's National Museum of

Winter 1985 15



Captain Adey and his lady have hopscotched throughout the Caribbean.

Natural History. There Dr. Adey has devel-
oped the world's first living coral-reef exhibit
with more than three tons of coral rubble and
over 300 species of plants and animals trans-
ported frum the Caribbean. The 3.000-gallon
system is kept alive by high-intensity lights,
which simulate the tropical sun, and by an
automatic wave generator.

When itis“night" on the reef, water circu-
lates through nearby trays containing algae
growing on screens, which arc illuminated by
lamps. These algal “scrubbers" simulate the
flow of fresh ocean water over the reefat night
by removing toxins and nutrients from the
water. In the absence of natural grazers, the
algae grows so fast that it must be harvested
once a week; the screens are scraped and the
algae regenerates from basal pans that remain
intan. "A year after we set up the exhibit,"”
says Adey, "l realized that an awful lot of
algae was coming off these screens. | thought
to myself, if we can do this in an artificial
system, why can’t we do it in the field?"

Under Adey's direction, crews of students

T2* “tar.

and EARTHVXATCH volunteers have been
working to perfect the technique of growing
algae on artificial reefs-one-squarc-meter
screens suspended in the water from rafts,
The teams work from the Smithsonian’ re-
search vessel Marsys Resolute, under the
command of Captain Walter Adey.

Coral reefs, those oases in the vast,
nutrient-poor tropical seas, were thought to
be richly productive only because they
recycled nutrients so efficiently. By adjusting
the screen type, water depth, light intensity,
and harvest rate on his tropical algae farm,
Adey has discovered that it is light, and not
the tight recycling of nutrients, that is the
limiting factor in coral-reef production. The
algae s efficient capture of sunlight for photo-
synthesis and the continuous wave action
together account for the productivity of both
the natural and artificial reefs.

Natural reefs occur only in shallow waters,
but all that is necessary to make Adey's mari-
culrurc process feasible in the open sea is a
reflecting surface for the screens. “The real

- A

Volunteers scrape the algae harvest offa screen that has been suspended from afloating
platform made ofplastic plumbing pipe, while a video cameraman records the processfor a
recent Smithsonian TV documentary on Adey's mariculture project

16 EARTHWATCH

difference between the open cxean and the
shallow water," explains Adey, "is not the
nutrients, as everyone would propose; it's not
a difference in the currents, although every-
one would argue about it. Light is the differ-
ence. because in the deep water you don't
have return reflection; it's only what hits
directly on the screens." Adey envisions future
anchor stations in the open cxcan with nu-
merous mariculture rafts attached to them.
Adey's algal production results to date are
nothing short of phenomenal. The highest
production rate recorded for single-ielled
phytoplankton in the open ocean, even under
the most favorable conditions, is .3 to .5
grams of dry weight per square meter per day.
And this amount is spread so diffusely over a
huge area that there is no economic means of
harvesting it. Thai's what led biologists to
conclude that the oceans held no hope for
massive food production. But Adey is now
regularly achieving rales of more than 20
grams of dry weight per square meter per
day — the equivalent of ten times the pro-
ductivity of good Midwestern farmland. And
he predicts mat productivity can be increased
by another 30 to 40 percent with only a few
inexpensive modifications of his technique.

A LG AE are the key to Walter Adey's plan to
jT jL establish Caribbean king crab fisheries,
but its the crabs that interest the local inhab-
itants. Though it's a prized seafood through-
out the area, the king crab has never been
harvested on any significant scale because it
lives in the coraj reefs deep crevices and
comes out only at night to feed. It's not econ-
omically feasible to dive for the crabs; fisher-
men simply capitalize on the occasional stray
that shows up in their lobster pots. The crabs
bring $4 a pound at the dock.

Getting the crab's end of the mariculture
project started was no easy job. It took three
months for Adey's dive crew to locate enough
crabs to start a hatchery at the marine lab on
Grand Turk. When the crabs reach adoles-
cence they are placed on the algal rcrcens for
fattening up; it then takes about a year for
them to grow to edible size. It% possible that
crabs raised in this way could satisfy the de-
mand created by the now-collapsed Alaskan
king crab market, which had reached $150
million per year, without the threat of over-
fishing or environmental degradation.

Support for Adey's work has come from all
levels from the fishermen to the government,
although in at least one case the traditional
sex roles of the local culture have presented an
obstacle. “It's Governor Chris Turner’s per-
sonal feeling," says Adey, "that the Turks and
Caicos fishermen are too macho and won't
accept the process when they realize it's farm-
ing. Only women are supposed to farm, so
they'll be the ones who end up doing the work
— but in that culture the women won't go on
the water."

Adey has agreed to try to adapt the process
for use on land, and is experimenting with a
series of terraced algal screens for the grazing
crabs He is not convinced, however, that the



An experienced navigator, Adey steers Marsys Resolute 0n a safe course in tncky sees.

land-based version will prove economical
because of the large amounts of energy it
requires.

Walter Adey is a maverick. He has succeed-
ed in challenging assumptions that have been
part of accepted biological theory for decades,
and he is changing people % ideas about what
drives the coral-reef ecosystem. He's been at
this for years, but now people arc finally

listening. "It's interesting the way modern
science works," he says. "Its become mote
group science. In the first place, the review
and publication processes are such that you're
not going to have any money to work with or
have your ideas published unless you get
people to agree with you. When you're chal-
lenging the basics that people have accepted
all their lives it's exceedingly difficult to get

Adey first tested turfalgae's productivity at
sea off Mayaguana. Lastyea?s teams estab-
lished a crab hatchery on Grand Turk (where
Adey's laboratory is) and raised crabs at sea.
This season Adey w 1 expand crab—and
possibly whelk—mariculture to Antigua.

the support you need. The result is that inno-
vation is hard to come by. The problem of
modern science is to find a way to allow inno-
vation to get back into the research endeavor."

Adey plans to extend his research project
throughout the Caribbean and into Central
America, where several governments have ex-
pressed strong interest. His work has attracted
the attention of officials in Antigua, the
Dominican Republic, and Belize, among
others. The Grand Turk marine lab and
hatchery will also become a training center for
fisheries officers and fishermen, and Peace
Corps volunteers have been enlisted to help in
the training program. Adey and his staff arc
expanding the research to include other
edible organisms, including the whelk,
parrotfish, and sea urchin, and there are
many other possibilities.

Adey says his mariculture process is feasible
anywhere in the tropics in the trade-wind belt
of 5 to 30 degrees north latitude, and the
same in the south—an enormous chunk of
the ocean. There% even the potential to
adapt the technique for temperate waters. “If
we work out the bugs so that we can do it
everywhere," says Adey, his eyes sparkling,
"we ate talking about doubling or tripling the
world food supply."

Winter 1985 17



Farmmg
hjoras

Salmonid
Aquaculture

In Norway

by Peter Redmayne

Stavanger

Ten years ago, when Andreas Blom
started his salmon farm on
L'lvoewa— The Wolf Island— he was
looking for a hobby, something to do
when he wasn’t seining on the Barents
Sea. Born and raised on an offshore
island not far from Bergen. Blom began
fishing when he was 13, toiling as a
deckhand on his father's boat. When
he was older, Andreas and his father
bought a high seas seiner, formed a
fishing company and prospered. When
he wasn't fishing, Andreas and his sons
hammered together cages for their
salmon.

If you visit Wolf Island today, the
scene is idyllic. Cages full of salmon are
anchored in sheltered bays and narrow
inter-island channels. Fish jump and
splash in tle cages, fat and silver.
Blom's sons pilot a blue and white steel
workboat to nests of cages and toss
shovelfuls of ground up capelin and
krill from loaded wheelbarrows into
the water, boiling with frenzied feeders.
When the fish are fat and the market is
right, salmon are carefully removed



Boxing Tokyo-bound sal-
mon atA/SMowi: Dispos-
able diapers and a Copen-
hagen connection (far ieft).
Andreas Blom's WolfIsland
fish farm: After seining in
the Barents Sea, a cote for
the domestic lie. In the
foreground, Swedish tech-
nology creates an artificial
current to keep the cages
clean (left). Frozen blocks cf
krilland capelin, %oundup
and mixed with a binder
moist diets are preferred by
about halfofNorway's fish
farmers (below).

from the cages, anesthetized and
dispatched with a quick severing of an
artery behind their gills.

Salmon are dressed on spotless
stainless steel in a cement processing
building a hundred yards down the
shoreline from Blom's home. A poster,
provided by the Norwegian
government, hangs on the wall
detail.ng the do’s and don't's of tish
handling. With the help of his two
daughters and three sons, the fish are
packed on ice in styrofoam boxes and
ferried to alorry which will deliver the
fish to a SAS jet at the Bergen airport.
Within 24 hours, after changing planes
in Copenhagen, Blom's salmon may be
served at a gourmet restaurant in
Tokyo, New York or Paris. Farmed
Atlantic salmon from Norway is even
served in Seattle, home of the Alaskan
salmon industry. It's expensive fish,
but customers say the quality makes it
all worthwhile.

Bengi Wilson AS

For Andreas Blom, salmon farming
has turned into something more than a
hobby. The Blom family have their
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hands full with a backyard business
that grosses over half a million dollars
ayear.

Norwegians will tell you Blom's is a
model farm, producing about 1@tons
of Atlantic salmon a year. Almost 400
fish farms are scattered along Norway's
long fragmented coast from Rogaland
in the south, to Finnmark, north of the
Arctic ~ Circle.  Norway's unique
geography makes the country ideal for
development of a large Fish farming
industry. The Gulf Stream arcs along
much of the coast, warming the ocean
water and keeping the countless
coastal bays ice-free through the long
dark  winters.  Offshore islands
punctuate the coast, offering fish
farmers protection from the winter
storms marching in from the Atlantic
Ocean with monotonous regularity.

Fish farming in Norway dates back to
1912, when  the  Norwegian
government gave the go ahead to
permit sea farming of rainbow trout.
The industry faltered when the cages
kept breaking apart and the fish
escaped.  Perhaps, a Norwegian
newspaper suggested at the time, the
fish farmers should try oysters since
they would be less likely :0 escape
from the fragile cages. The next serious
attempts at farming in the ocean
occurred in the late 1950s and early
1960s, again with rainbow trout. A
strain - bred by a University of
Washington professor, Dr. Lauren
Donaldson, seemed to ad 3t especially
well and fish farming in Norway began
in earnest.

While  rainbows  have  been
32 SEAFOOD LEADER Fall 1982

successfully farmed in the sea, the fish
have yet to find a marketing niche
outside of Norway, although many
?ourmets will tell you t'.ey prefer the
lesh of sea farmed rainbows to farmed
Atlantic salmon. The problem, says
Johan Muri, Director of the Norwegian
Export Committee for Fresh Fish, is the
sea farmed rainbows (marketed as
"salmon-trout" by the Norwegians)
have been mistaken for the small
(single-serving) rainbow trout which
are farmed in freshwater in great
quantities by such European countries
as Italy, France ana Denmark.
Norwegian "salmon-trout" are higger,
weighing hetween 5-10 pounds. But
size, Muri concedes, isn't the only
problem  the  Norwegians  have
encountered trying to export their big
rainbows.

Freshwater trout farmers on the
European continent have no desire to
compete with the Norwegians and they
have  persuaded the  European
Economic Community to impose a stiff
tariff on Norwegian ocean trout.
Finding themselves on the outside

looking in (Norway has declined to
join the Common Market), Norwegian
fish farmers began raising Atlantic
salmon—a fish that has turned out to
be considerably easier to market.

Although Atlantic salmon have only
been intensively farmed for the last ten
years and the technology involved in
domesticating them is still in its
infancy ~ Norway's production of
farmed Atlantic salmon is impressive,
In ten gears, production has increased
ten-fold.

By 1977, Norway's fish farmers
produced more salmon than trout.
And by the end of 1982, when
production should reach 1200 tons.
Norway's production of farmed

... >e-



Cold-smoked salmon slices on the table
ata food editor's banquet in Bergen:
AbouthalfofNorway's farmed salmon is
sold to European smokers (far left).
A/SMowi's Veloey farm: Fences across
a bay and a thousand tons ofsalmon

S ayear(left). Salmon feeding time at the
Blom farm: For now, shovels and a
wheelbarrow.,. next, computer-

2 operated, solar-powered mechanical

£ feeders (below).

Atlantic salmon will exceed the total
world catch of wild Atlantic salmon. In
the next three years production is
expected to triple again. Once it i
convinced the markets are there. Oslo
isexpected to lift the lid on the number
of salmon farming permits, increasing
the number of fish farms by 50%.

" am optimistic." says Thor
Mowinckel, Managing Director of A/S
Mowi. Norway's largest salmon farm,
"and see no reason why Norwar
should not be able to produce and sell
100,000 tons of Atlantic salmon. The
markets must be prepared for this
increase and it cannot be done
overnight."

So far. markets have not been a

limiting factor for the salmon farmers.
They can sell every fish they grow for
about twice the price of troll-caught
Pacific salmon. A shortage of S3mon
smolts has been more of a pn blem
than ashortage of markets.

On its way to market, most of
Norwa%'s farmed salmon  passes
through Bergen, a city with a long
tradition of fish trading. At one time
Norway's capital and now the
country's second largest city, 3ergen
boomed after the arrival of the
Hanseatic traders in the Nth century.
For the next two centuries, "the city
between the mountains and the sea”
controlled commerce in northern
Europe. Salt cod, brought down from

the north of Norway in ships rigged
with one large square sail, was the
foundation of Bergen's early trade. Six
centuries later salt cod has been
replaced by salmon from Norsk fish
farms bound for the populations of the
European continent.
So far, the bulk (about 85%)

Norway's farmed saimon has beefjjgg?

bought by European smokers and
gourmet restaurateurs. Until recently,
observed one salmon exporter n
Bergen last June, "the European
market has pretty much had the
Norwegians by the tail." But with
production expected to triple in three
Kears, Norwegian fish traders have
een on the stump for new markets
from Singapore to Seattle and have met
with some success. "The Norwegians
have so much production planned . ..
they need the American market," the
exporter said. "This year the
Europeans became aware and scared
by the Norwegians' ability to sell to the
U n

Norwegians call Atlantic salmon
(Salmo salar) "the only real salmon,"
as it belongs to a separate genus from
the five species of Pacific salmon,
oncorsyncnus It WAS Atlantic salmon
that first drew Scottish lairds across the
North Sea to fish the fjords on their
summer vacations. Wealthy Europeans,

sailing from the continent on plush™?
yachts followed. The steep grecrm”
mountains plunging to the aqua blue™?

sea impressed the visitors. A frequent

voyager to the Sognefjord, Norway's

longest fiord, Kaiser Wi'helm Il was so
Icontinued on page 36)
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Norway's
Top Salmon
~ Farmis
Big Business

N 1966. WHEN HE WAS
21, Thor Mowinckel decided
to become a fish farmer. Capital
was available; his father had just
sold the family's jam and marma-
lade business. So. in 1966, the
young Norwegian said goodhye
to Bergen and traveled to Seattle to see what the
Americans had learned about raising salmonids.

Mowmckel's American mentor. Dr. Lauren
Donaldson, had been breeding fish for over thirty
years when the visitor from Norway showed up.
The University of Washington professor of fish
farming advocated the wisdom of selective
breeding, a lesson Mowinckel learned well.
However. Mowinckel realized there is more to fish
farming than breeding. In the summer, he worked
at the Waterfall Cannery, near Ketchikan, to see
how Alaskan packers handle salmon.

By 1968, Mowinckel was back in Bergen—ready
to pioneer an industry. From the beginning the
Mowi Compan){ went into salmon farming in a big
way. The coast of Norway is accented by count-
less rocky offshore islets, islands and bays, offer-
ing protection to fish farmers from the storms
which regularly roll in from the North Sea. (Bergen,
located on Norway’s west coast, receives over 200
inches of rainfall a year.) For their first farm,
Mowinckel simply built concrete fences across a
huge inter-island bay at Veloey, not far from
Bergen.

The aquaculture business absorbs large amounts
of capital long before the first fish issold Like most
fish tarmers, Mowinckel recalls, he unHe.estimated
the need for capital. 3y 1969, he was looking for a
partner with deep pockets. He tried a fish meal

company. They weren't interested in investing in a A/SMowi's Veloey Farm: Brand name identity and a partner with deep
fledgling industry that had yet to show a profit, pockets.(top). The hatcheryand smolt farm at Oeygrhamn: Vgrtical

Too risky, they said. Deep in the hole. Mowinckel integration and reaping the rewards of selective breeding (abon
considered aborting his career as a fish farmer. He Thor Mowinckeland salmon: An American education and a Norwegian

commitment to aquacultwe (right).
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changed his mind, though, after he talked to Norsk Hydro.

Besides owning the country's extensive hydroelectric system,
Norsk Hydro is a major investor in North Sea oil. "What hetter
associate could we have found than Norsk Hydro," Mowinckel asks
rhetorically, "... Norway's biggest concern?" By 1970, Mowinckel
was on the road in Europe spreading the word about farmed salmon.

It wasn't an easy sale. The Europeans, it seemed, were skeptical.
They were suspicious about anything new," Mowinckel recalls,
and they associated salmon farming with broiler fowl production.
\Imost unanimously it was expected the salmon would be a cheap,
inferior product." He was told the Norwegians handled their salmon
poorly—not the way their customers wanted. Buyers took him into
cold storages and explained how they wanted their fish to be
handled. Again, Mowinckel listened and learned his lesson well.

In 1972, Mowi got the green light from the government and fenced
iff another bay. Although Mowi's second.farm was only about hau
he size of the Veloey operation, together the two farms had the
potential to produce several million pounds of salmon a year. By
:9"5. Mowi had turned the corner and posted their first profit. In the
tsi five years, Mowinckel says, the company has enjoyed

"healthy profits."

One hig reason Thor Mowinckel
IS a success story, says Dr.
Donaldson, i Dbecause  he
understands the economic rewards
of selective breeding and stock
develogment. Unlike smaller farms,
which buy their young salmon from
smolt farms, Mowi raises their own
smolts, giving the vertically-
integrated company total control
over its operation. Two fresh
water hatcheries near  Bergen
incubate about 5 million eggs a year
from  Mowi's carefully chosen
brood stock. Fish arc bred for
fecundity, resistance to”lsease and
stress, and high growth'rates. After
taking what he needs for his own
farms. ~ Mowinckel  sells  the
remaining smolts to other farms. He
prefers selling smolts to farms that
will sell the fish back to him when
they are ready to be marketed.
Mowinckel knows how to market
as well.

While Thor Mowinckel
understands the importance of
selective  breeding, he  also

understands the Importance of
selective marketing. Taking a cue
from the marmalade business, Mowi
has developed a brand name
identity for their salmon Each
salmon that makes the quality grade
iIs tagged with a green and white
gill clip, bearing the Mowi name and

company logo. According to Mowinckel, the
guarantee of quality is worth an extra 5 krone per
kilo (about -ioc/lb.) to his customers—more than
enough to cover Mowi's added cost of advertising
and printing four-color brochures.

Although his farms currently account for close to
10% of the total Norwegian production of farmed
salmon, Mowinckel, young, ambitious, and
aggressive, wants more. He would like to market
another three or four thousand tons of salmon
from other farms. He would also like to farm more
fish in Norway, but Oslo has different ideas.

The Norwegian government would rather see
more small salmon farms than more operations on
the scale of Mowis. Salmon farming, the
government feels, is.an ideal occupation for
commercial fishermen displaced from the North
Sea. To farm more salmon, Mowi had to leave
Norway.

In 1981, Mowi bought an existing salmon farm
on the Irish coast—good for another three or four
hundred tons of Mowi salmon a year. Mowi also
joii. 1the rush to ranch Atlantic salmon in Iceland,
entering a joint venture with an Icelandic company
with an operation at L'on. Iceland's ample supply of
geothermal water is ideal for raising smolts which
are released into the ocean to return a year or two
later, fully grown. The results, so far. have been
encouraging, Mowinckel reports. A 5% return, he
figures, will cover his costs, while a 106 return
would make for "a healthy business.”

After salmon, what's next for the 38-vear-old
Thor Mowinckel? He's committed to a future in
aquaculture, he says, and is already at work on
methods of farming flatfish and cels. And, he adds,
he's "fascinated by shrimp."n
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[continuedfrom pane 33]
taken with the place he returned one
summer with a full naval escort and
a massive statue of Fridtjov the Bold,
a legendary Norse Viking. A large
crowd gathered in boats of all sizes
to watch the unveiling on the last
day of July. But when the shroud was
dropped, the Norwegians were not
impressed.

"True, it was a most generous gift,"
wrote historian Frithjot Saelen, "but
the massive statue—more like a
Wagnerian tenor than an old Norse
Viking—and the Imperial bombast
stuck in most Norwegian throats."

Acid rain and high seas gillnetters
have taken their toll of Norway's wild
Atlantic salmon runs. With numerous
river systems flowing into fjords along
the "ountrv's lengthy coast, Norway
has historically had a large number of
distinct salmon runs, a definite
advantage to geneticists in their efforts
to engineer a domesticated Atlantic
salmon.

In the wild, Atlantic salmon spend
their first three years swimming in
riffles where the river's current is not
too strong, but the water is well-

H mm

Bergen's waterfront fish market: Live cod, salmon steaks, shrimp and tourists.

oxygenated. After smoltification, the
fish migrate to the open sea to feed on
fat oily fish like capelin, sand eels or
herring.  Shrimp —and squid are

IS your crabber leading a lonely, unfulfilled life? Come to W.E. STONE.

We'll expand

her horizons fo include a full processing capability.

We provide the whole fisn handling system, n.ot;ust the refrigeration.
Put our experience to use. we've learned a lot in 70 years.

W. E. STONE & CO.. INC.
REFRIGERATION CONTRACTORS

4220 - 22nd AVENUE WEST - SEATTLE. WA 98199
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consumed as well, depending on the
age of the salmon. Biologists believe
salmon that fatten fastest feed in the
teeming waters of the Norwegian and
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Managing the Market

Odd Steinshed spends a lot of time these days exhorting fish
farmers. He wants them to harvest more salmon in the
winter and spring, before the summer glut of wild salmon
hits the fresh market. Left to their own devices, farmers
tend to grow their fish as big as they can, harvesting
them in the summer just before they start to mature. But
if they continue to do that, with all the farmed salmon
corr}ing out of Norway, they'll collapse the market, Steinsb/a
explains.

_,%\s Managing  Director of the Trondheim-hased
Fiskeoppcirettenies Salgslag (Fish Farmers’ Sales Association),
Steinsber is an educator helping his members to learn the
rewards of playing the market, When the Norwegian
Parliament passed a law in 1978 creating the FFSA, the idea
was to establish control in the
marketplace. Whether he wanted
to or not, every fish farmer in
Norway was now required to
join and sell his fish throuvh
the Association.

Norwegian fish .armers can't
just sell "hwii fish to anybody.
After reviewing their confidential
disclosures, FFSA has ainroved
about @D exporters (including a
dozen or so of the largest fish
farms) to buy farmed fish. The
exporters have their own asso-
ciation as well, and once a year
both associations meet and set
a minimum price for farmed
fish.

FFSA extracts a 2.5% sales
tax (1.25% from both the farm-
er and buyer) to pay for its
overhead which includes a com-
puterized tracking system for
farmed fish and smolt raised in Norway. The Association
relays the information to the farmers to keep them abreast
of the latest market deveIOﬁments. If it looks like a glut of
farmed fish may occur, the Association (through its ties
with a fishermen’s bank) can obtain preferential financing
and is prepared to step in and buy up any surplus and
freeze it. Fish farmers are paid half the money up front
and the balance when the frozen fish arc sold.

FFSA spends the bulk of its budget promoting farmed fish.
Advertising campaigns, trips to Norw. ror food editors and
in-flight smoked salmon sandwiches are all part of the
strategy  An important part of the promotional campaign
(about half the budget) isa concerted effort to get Norwegians
to eat more farmed fish. If the Norwegians eat it, FFSA thinks
it adds credibility to their export campai?n.

When Norwegians Hy on SAS, their national airline, they
may see an ad in the in flight magazine touting farmed fish.
During the (light, passengers receive a snack hox containing
an open-faced lox sandwich. Another pitch for fish greets the

T
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Production of farmed wimon is axpoctod to roach 30,000 tora/yor by 1985.

passengers as they open the snack box and see an ad or. the
underside of the hoxtop lids. With a population of four
million (the size of greater Philadelphia), it takes a much
bigger market than Norway to absorb all that farmed fish

Export trade is the lifeblood of most Norwegian business,
reality that was apparent to Terje Korsncs while growing up i
a coastal fishing village. Recruited by Seamark Corporation,
a Boston seafood importer, Korsnes moved to the US.
in 1977 to develop markets for Norway’s salmon farms.
Korsnes took a cautious, intelligent approach. “We identified
an opportunity early on and said wc have to go at it
in-a small way . . .and try to bc:ld an identity for
the product.”

The identity was quality and steady supgly—for a price.
Test marketing started in 1978 and it soon became apparent
restaurants and delicatessens were in the best position to
market the high-priced farmed salmon. By 1981. Korsnes
says, the U.S. market was buying 50 tons of farmed salmon a
year. "It was interesting to see how immediate the repurchase
was," he recalls. "People were disappointed unless they
could get N*r,cgtan salmon." Then last winter, sales really

took off. In the first six months
of 1982. 400 tons of Norwegian
fﬂrmed
orway

salmon were sold in the U.S.
and Seamark (along with . tcr-
sea of New York which imports
Mowi salmon) had the lion's
share of the American market.
Seamark imforts farmed sal-
mon from Hallvard Leroy al5,
a Bergen fish exporter with a
long tradition of selling fresh
Norwegian fish in Europe. Leroy|
used to export Mowi salmon
before Mowi got so hig and
started exporting their own.
Now, with investments in several
fish farms and an extensive
supply network along much of
the Norwegian coast, Leroy can

deliver fresh farmed salmon
e "practically every week of the
year."

With production of farmed
salmon expected to triple in three years, the question
on the seafood industry’s mind is: "Just what do the Nor-
wegians plan to do with all that farmed fish?"

"It's impossible to guess what might happen," answers
Terje Korsnes who predicts the U.S. market should be good
for 50 tons a week most of the year and about 10 tons
a week during the summer months when fresh wild salmon
is available. That still leaves a lot of farmed Norwegian
salmon to market.

Vacuum packed convenience items may he one answer,
according to Kjell Landaas, Managing Director of Norway
Foods Ltd., aconsortium of Norwegian food processors. Sold
in supermarkets, the frozen vacuum packs may include a
sauce; however, the product is still in the developmental

stage. Whatever the ultimate marketing strategy, one thing"*
appears certain: production from the Norwegian fish farminwR
industry will only expand as markets are developed, and the"*”

United States, a big market with agrowing devotion to quality
seafood, isthe kev. OJ
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eHarem.; Seas. Because the fish feed in
northern waters, hiologists explain,
wild Atlantic salmon seem to grow
faster in colder water—a characteristic
that is of considerable importance to
salmon farmers.

After only one year Jlsea, some

two years before returning and usually
run between 9-15 pounds. A small
percentage of Atlantic salmon remain at
sea lorfict than two years, but rarely
more than nur. These fish occasionally
exceed 30 pounds, but normally run
between 18-30 pounds, although the

between fish, depending on their river
of origin.  One river s?/stem, for
example, may consistently have a
higher percentage of fish that stay at
sea for more than the normal two
years. Another river system may have a
high percentage of grilse. Or fish from

precocious salmon mature and return
in the fall. Called “%rilse," they are
relatively small, weighing -t-8 pounds.
Most wild Atlantic salmon stav at sea

"The king salmon return in the fall to a plywood fish ladder
outside his Lake Union office window on Portage Bay.
Although "home" is the University of Washington campus in
urban Seattle and the fish must swim through a set of locks to
reach fresh water, Lauren Donaldson maintains this is the
most successful chinook run in the country. Fertilized eggs
from the fish are air-freighted around the world, multiplying
growing runs in Chile, Japan, New Zealand and the Great
Lakes.

A Minnesota native, Donaldson remembers heing taught
that king salmon would only return to big wide streams after
swimming up big wide rivers. Donaldson's kings swim in
from Lake Union through a 12-inch gap in the plywood
ladder. He also remembers listening to biologists explain why
a sockcve run could never be established on Seattle's other
urban lake, Lake Washington. Last summer, weekend anglers
and Indian gillnetters caught thousands of his Cedar River
reds at the south end of Lake Washington, near Boeing's

7271757 plant. The run used to be better, before environ-

mentalists cleaned up the lake, removing some of the food for
the sockeve fry. Donaldson's fish have also helped establish
thriving resident freshwater pink and chinook (king) salmon
runs in the Great Lakes, to the delight of local sports
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record for a net caught Atlantic salmon
exceeds 100 pounds.

Genetic studies of Atlantic salmon
have shown considerable variation

one river may have a faster r'<an
average growth rate. This natural
variation among the species gives
Norwegian geneticists certain

Dr. Lauren Donaldson:

The Grand Master of

Salnionid Aquaculture
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Donaldson and "Susie'—the most

fishermen. The professor credits much of his success with
salmonids to not always going by the book. Salmonids, he
explains, are "fantastically adaptable" fish. I

Lauren Donaldson arrived at Che University of Washington
in 1930 with his wife and young son Jack. He had heen a high
school science teacher in Montana, but he wanted to be a fish
farmer in Seattle. After arriving on camFus to attend graduate
school, he was informed that the College of Fisheries had
been downgraded to the School of Fisheries. He also learned
the university didn't have any of its own fish—a situation
Donaldson rectified in short order. For his first experiments in
selective breeding, the aspiring fish farmer selected a local
species of Salmogairdnerii-. the ordinary rainbow' trout.

The rainbows Donaldson hegan experimenting with
normally tipped the scales at a pound and a half at age four.
Females were expected to produce something less than a
thousand eggs per spawning. Since 1932, Donaldson has
selectively bred rainbows: females for fecundity and males for
size. The rainbows were bred to have small heads and big
bodies. Donaldson even bred astrain of albino rainbows.

One of his favorite rainbows was Susie—the mother of Lot
240. In 1969, three-year-old Susie spawned 23,489 eggs
which were fertilized with the sperm from a pair of two-year-



advantages in their efforts to select a
stock of Atlantic salmon which will
thrive in captivity. It also makes
Trygve  Gjedrem's  lob  more
interesting.

In- Norway, government research
agencies make an attempt at paying
their own way. It is a policy that tends
to keep their research oriented to the
real world. Scientists have a hard time

perceives the research to be to their
advantage. In the case of Norway's
salmonid research program, there
really hasn't been much of a problem.
According to  Trygve  Gjedrem,
director of the salmonid research
program, the two research sites at
Sunndalspra and Avertfy cover 75% of
their operating costs by selling smolts
to fish farmers. Genetically engineered,

Gjedrem says.

Genetic technology isone big mason
the Norwegians have a head start in
making salmonid  aquaculture a
profitable business. It is a science that
requires considerable time.  With
Atlantic salmon, for example, it takes
four years, or one generation, to get
results from an experiment. Although
Gjedrem and his colleagues have only

selling their programs unless industry ~ his smolts are in great demand,  been experimenting with Atlantic

old males, each weighing over ten pounds. Although other  farming for profit a try. The two were instrumental in forming
females broke Susie’s egg record. Donaldson refers to the fish . Oregon Aqua Foods, a private salmon ranching company
as "the most productive animal that ever lived." Within two . founded in 1971 which releases cohos and Chinooks from the
years the total weight of the surviving offspring from Lot 240 '/ Oregon coast, the only Pacific coast state where privatc-for-
(only 179% died) was 196,000 pounds—nearly 100 tons of fish //"profit companies are releasing salmon smolts into the ocean,

from the eggs of one females single spawning. Results such as »  Although private and public non-profit salmon ranching is

these do not go unnoticed.

Not long after Boein? delivered its first 707, Donaldson
started using thedjet airplane to establish both himself and his
salmonids around the world. In the early 1960s, he took some
of his rainbows to Norway and left them with Dr. Gunnar
Rowlefson, a colleague at the Bergen Aquarium. Some time
later he took a call from the excited Norwegian who told
Donaldson he had thrown the rainbows in salt water and
"they were growing like hell.” Calling the fish "salmon-trout,"
the Norwegians used the rainbows to develop their fish

going on in the remaining Pacific Nor'i est states and

[Alaska, for-profit enterprises h?ve been s".i> u by the politi-

N pressurc applied by commercial fishermen and state fish

- politics. The fishermen think private salmon ranching is the
. reinvention of the fish trap, a device which effectivelﬁ

limited commercial fishing in the past by putting the fis
directly in the hands of the processors. Biologists argue that
the Pacific Ocean will hold only so much salmon, implying
that private runs would compete with existing stocks for
food. While the Japanese and Russians send billions of fry

farming industry.  _ - & *T - .
From the tip of the southern hemisphere to the tip of the
northern hemisphere, Donaldson has helped establish

thriving salmon runs. In Chile, his king eggs have helped . ; _ o
Introduce a run which grows red and fat on” Antarctic krill, jI'V- Oregon Aqua Foods Isa long way from paying its bills in

The Chilean Chinooks are ranched and the Industry" has™ fsPitc of lar«e ‘nfusions, of capital (including a 57 million
tremendous commercial potential, Donaldson believes.'The / /hatchery) from the Weyerhaeuser Company which bought
professor from the University of Washington has also made  the struggling venture in 1975 lock, stock and barrel,
good friends inJapan and Russia by lending ahelping hand, j**onaldsonbelieves that thc.financlal plcture.would improve
Japanese salmon ranchers release over a billion chum'fry " * f°r private salmon ranchers using a mixed stock approach, if

to forage in the Pacific, private-for-profit salmon ranching

operations in the U.S. release less than 2 hundred million
-smoltsayearlthg‘thesameocean.

into the North Pacific every year, mostli/ from the northern '
il of Hotadde. USing & relagve

technology, the Japanese welcomed home over 21 million
salmon last fall. According to one salmon aquaculturist
familiar with the chum runs inJapan, the operations ",. !are
extremely viable from an economic standpoint ... for every
dollar they spend on growing fish, they generate 520 in raw
product back." To the north of Hokkaido, on Sakhalin Island,
the Russians have even bigger plans. They want to eventuaIIK
release 3 billion salmon fry (chum and pink) into the Nort
Pacific. In both countries, the salmon are used for domestic
consumption. The Japanese like the chums fresh or salted,
while the Russians like to smoke their fish whole.

In Japan and Russia, many of the salmon ranches are
cooperatives run by displaced commercial fishermen who
find life ashore more agreeable and profitable than life on the
high seas.

Lauren Donaldson takes pride In the mushrooming
successes of commercial salmon farmers around the world.
He should. Some of the industry's most successful commer-
cial OFerations are run by his former students. At one time,
Donaldson himself, along with his son Jack (now the Director
of the Oregon Department of Fish and Wildlife), gave fish

¥ Gifpnd " W tchery V

they take the time to develop a brood stock and if thejjskare
not all picked off by commercial salmon trailers, jeons
fishermen and seals. "In Iceland," Donaldson explains, where

a growing number of private companies (including Weyer-
haeuser) are developing Atlantic salmon ranching, *they'll
hang you" ifyou catch asalmon in the sea.

At the age of 79, Professor emeritus Lauren Donaldson still
comes to the office every day as he has for the last 52 years.
These days he goes home at noon. He looks out at the
raceways, full of plump young rainbows, from his ground
floor window on Lake Union. His information is still much in
demand. The Chinese want their own salmon program, and
they want the professor of fish farming to stay for a month in
September. Donaldson will give them two weeks. A Rose
Bowl poster is hanging on his office wall; the former high
school athletic coach explains he doesn't want to miss
all those Husky games.

And the kings come back in the fall. He wants to be there
"hollerin™ to make sure the future fish farmers select the best
fish for breeding. His students will enter a growing indusir
full of opportunity. "Fish farming is just too efficient." Drj
Lauren Donaldson explains; if you have to hunt in the ocean.
he adds, "you just can't compete."]
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salmon for ten years, the results of
their work are alreadv beginning to pay
off. In just one generation, Gjedrem
says, geneticists have obtained a 15%
improvement in growth rates by
selecting for fast growing fish. Drawing
on the large gene pool, scientists are
breeding for resistance to disease and
stress, rapid growth rates, early
smoltification. and delayed sexual
maturation. Scientists can even select
for fish that assimilate the natural
pigment  astaxanthin ~ found in
crustacea such as shrimp and krill.
Some fish retain the pigment better
than others giving them the deep red
flesh consumers will pay extra for.

The scourge of the salmon farmer,
grilse, can be selectively bred against.
But better yet, they say, is a fish that

15000sq ft. AqueauitureFediity

WHEN YOUYE GOT
TO BE SURE

Seven years ago, Sea Plantations, Inc.
was the first enterprise to propagate and
rear EPA specified strains of aquatic
research organisms, entirely in closed
aquaculture systems, where water is
cleaned, conditioned, and recirculated.
Today we are the largest such producer,
selling over 530,000 worth of fish a
month, to bioassay testing labs and
research laboratories.

To efficiently maintain these populations
at optimal condition, we developed the
most cost-effective and reliable aquacul-
ture systems available. Our systems offer
state of the an, triple stage, mechanical,
biological, and chemical filtration achiev-
ing optimum holding conditions. Over
the past five years this technology has
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never matures: a sterile salmon. With a
sterile fish, a salmon farmer would be
free to market his fish at whatever age
and size he deemed appropriate. To a
geneticist, it's all a question of diploids
and triploids—a reference to a
chromosomal makeup. Normal Atlantic
salmon are diploids. Triploids are
relatively rare; they have a high
frequency of sterility. The trick is to
make diploids into tripioids and there
may be an answer.

A short heat shock (about ?0°C
appears to do the job) to the newly
fertilized egg apparently results in a
significantly ~ higher percentage of
sterile or triploid fish. The heat
treatment also seems to be more
successful with females.

Salmon farmers will tell you their

Pl

been marketed in the form of commercial
lobster pounds, in modules from 2,000 to
40,000 pounds. We have already designed
and installed over 125 000 pounds of total
capacity in systems located from Color-
ado to Italy.

Now we arc extending the application of
this technology again to the production of
a "package," retail unit, designed for fish
markets, supermarkets, and restaurants.
These smaller, closed systems utilize the
same advanced water quality techniques

MED

Sea Plantations,

g n e ticists

fish tastes better. "You know, the small
differences," one explains.  Wild
salmon are normally caught in bays and
river mouths, long after their instincts
have turned from food to sex. Changes
in their flesh, subtle at first, have
begun. Farmed salmon, on the other
hand, are fed a high fat diet and
colored with krill; then they are
starved  for several days and
slaughtered. Some farmers feed their
fish relatively expensive food, but they
have figured how to get their money
back on the other end. Explains one
farmer who pays more for capelin
frozen at sea by Russian trawlers
because the (\uality Is better: .. This
is a very costly procedure, but we like
to stick to this diet as long as we feel
our customers are willing to pay a price

TR T

to keep product in better condition,
longer.

If you are in the business of handling
lobsters, crabs, clams, crayfish, trout,
catfish, or other aquatic foods, in
situations where cost and reliability are
key considerations, you should take
advantage of our successful experience.
Whether commercial or retail, our
systems can do for you what they've
done for us.

... CONTACT SOMEONE
WHO S ALREADY DONE IT.

Inc.
29 Congress Strect
Salem, MA 01970
Tel. (617) 745-4560
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Loading Mowi salmon: Special containers
maintain critical 32< temperature.

Quality makes itall possible

Ask a Norwegian why the salmon farming industry is so
successful and chances are he'll answer you with one word:
quality. The Norwegians have developed quality control to an
art form and farmed salmon is their masterpiece. Here's why.

Before salmon arc harvested, they are starved for at least
seven days, cleansing their dlgestlve systems. If a farmer has
been using antibiotics, the treatment must be stopped
at least two months before the salmon are harvested.
Laboratory tests arc required before each harvest, to ensure
no traces of antibiotics remain.

After the salmon are carefully removed from their cages, they
are placed in a water-filled box, lined with a plastic tube.
Carbon dioxide (CO-) is injected into the water, knocking the
salmon out. Once knocked out, they are dispatched with a
quick severing of an arterK behind their gills. The salmon
are then put into a tank with running water where they bleed
to death. Depending on the location of the packing {)Iant,
salmon are either gutted at the farm or at the packing plant if
it is nearby. The general consensus in the salmon farming
community is salmon should be gutted within two hours
after they are put to death and before rigor mortis sets in.

At the packing plant, salmon are laid on ice in polystyrene
boxes which are commonly lined with disposable diapers- to
absorb ice melt, preventing flesh from lying in water where it
can lose water soluble Protelns An the summer, salmon are
cooled to0°C(320F) before they arc packed on ice to prevent
the ice from melting in transit. The Fish Farmers' Sales
Association is attempting to standardize the type of boxes
used for packing Each box is stamped with the farm's serial
number so any quality complaints can be traced to the farm of
origin.

Most of Norway's farmed salmon is transported by road and
ferry to reach markets in Europe within -t8-"2 hours from the
time the fish leave the water. The rest of the salmon is moved
by air freight (almost exclusively on sAS) to markets all over
the world. Dubbed the "Salmon Airlines System-' by people
in the industry, SAS has invested considerable time and
money perfecting the critical product distribution system,
including designing special air freight containers to keep the
product at a constant 32°F.

Containers that

can take 1it.

TRA-TOTE

Pallet base
Nestable

FISH BOX

Several sizes

DUMP TUB
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Rugged, nestable and stackable, Tra-Mo Containers give
you the edge in storing and shipping your seafood product.
Odor resistant, will not chip or flake.
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503:638-6886

Circle no. 32 on Readerlinterest Card

TAsrit!'s

Li Vi >

NotfEastems? Trawlt-Systems* Inc.

P.0.Box 10508» P.0. Box 1222.
Balnbndgels WX98110 Newport Oret_}on 97365-
(206)842-5623 : "503) 867-373

Circle no. 33 on Reader Interest Card






Just how will salmon farming fit into the West Coast fishing

industry? Right now British Columbia
and finding there are no easy answers.

question,

is grappling with that

by Mary Murphy

almon farming is beginning to have an

impact in British Columbia. While out-

put is still low. especially by European
standards, the industry is growing rapidly. Is it
a promising addition to a beleaguered economy,
a complement to the existing salmon fishery—
or a threat to it’s existence?

Only a dozen or so of these pen-rearing opera-
tions are harvesting fish, but about 60 more are
fully licensed and at least half of these have fish
in the water.

The highest concentration of salmon farms is
in the "Sunshine Coast,” the area just north of

Jervis Inlet

Howe Sound and the city of Vancouver. There
are some on Vancouver Island and a scattering
near Prince Rupert, with many more expected
in sheltered places in various parts of the coast.
Jim Fralick, the province's aquaculture coor-
dinator, says that 120 of these facilities could be
in operation by next summer.

In 1984, British Columbia’s output of farmed
salmon was a little over 100 metric tons. Figures
for 1985 aren't yet available, but production was
expected to be larger. Output should increase
considerably in a year or two as new farms begin
to harvest fish. Coho and chinook are the only
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Pacific species presently being fann-
ed, though a few aquaculturists are
trying to grow imported Atlantic
salmon as well.

fficials in both the federal and
O B.C. governments believe the in-

ness. Meticulous handling, vyear-
round supply and reliability of size,
taste and texture account for the pro-
duct’s appeal. In British Columbia as
a rule, farmers market their fish
independently, either to brokers or
directly to restaurants and stores.

dustry shows promise. The proviierkets are mainly in the Vancouver

has boosted aquaculture in slick televi-
sion ads, maintaining it will help pro-
vide the new jobs needed so badly in
British Columbia as the province's
resource-based economy has struggl-
ed with double-digit unemployment
rates since 1982.

Much of the technology of salmon
farming was developed in Norway,
where the industry has been spec-
tacularly successful since its introduc-
tion in the early 1970s. Ironically, the
Norwegians benefited a great deal
from Canadian research and develop-
ment, since the Canadian's Depart-
ment of Fisheries and Oceans has long
been a world leader in hatchery
technology.

Fish farming is also well-established
in Scotland ai.d other areas of north-
ern Europe. Japan is rapidly increas-
ing its pen-reared production as well.
Now aquaculturists in Canada, the
United States, Chile and New Zealand
are trying to capture part of the ex-
panding world market for fresh fish.

There are three distinct operations
involved in salmon farming. In Can-
ada, farmers buy most of their eggs
from government hatcheries. During
the first phase, the eggs are hatched
and the fry cultured until they reach
the smolt stage.

This is followed by the "grow out"
period, when the fish are raised in net
pens and fed a specially manufactured
diet unt:l they reach market size.
Often these two operations are per-
formed at different sites and by dif-
ferent firms. Some farmers specialize
in smolt production, selling their pro-
duct to others who perform the grow-
out functions. A few also concentrate
on brood stock development. It is
hoped that eventually the industry will
become more or less independent of
government hatchery' programs.

The third phase involves processing
and selling the salmon. Typically,
aquaculturists slaughter, gut, pack
and ship their fish very carefully and
quickly, to ensure quality and fresh-

area and the western United States.

According to Tom May, president
of the Mariculture Association of
B.C., aquaculturists currently receive
the following prices (in U.S. dollars);
S2.08 per pound for pan-size coho,
$3.58 for 4-6-pound fish and up to
S4.30 for 6-9-pound Chinook. Farmers
are now aiming to bring more of the
large, high-valued product to market.

A buoyant spirit characterizes
many B.C. fish farmers today, a sense
that—while serious challenges face
them—their time has arrived.

Brad Hope, one of the industry's
most successful entrepreneurs, ex-
emplifies this. In 1984 he declined an
investment offer from a large,
multinational corporation. Instead, he
merged his Tidal Rush Marine Farms
with another local aquaculture firm,
Pacific Aqua Foods, to form a ver-
tically integrated company.

Hope watches the industry’s rapid
growth with bemused concern. "On
the Sunshine Coast everybody is
either salmon fatming or their
brother-in-law is gOIng to be salmon
farming."

e recognizes that the sudden
influx of investors and en-
trepreneurs, many of them
perienced and undercapitalized, will
lead to an industry shake out as many
of the newcomers fail. Aquaculture
will benefit in the long run. he says.
“We’ll end up with more
sophisticated fish farmers and more
sophisticated investors,” and, he says,
greatly increased production to satisfy
the tremendous demand he envisions.
This process will probably also lead
to higher concentration levels within
the industry'. Now it is mostly made
up of small- to medium-sized com-
panies and investors. Some large
multinationals are involved, with
many more showing interest as fish
farming becomes established. Nor-
wegian investment is especially
likely, as the aquaculture giants of

inex-



Scandinavia look around for new
coastlines and new markets to
develop. British Columbia, with its
clean water and sheltered inlets, B
particularly attractive.

Canadian resource and manufactur-
ing industries are, on thewhole, very
dependent on outside cpital. Both
the federal and provincial govern-
ments are actively courting foreign in-
vestment, particularly since the
Mulronev government declared
Canada “‘open for business’” lastyear.

MOST IMPORTANT NEWS
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This bothers Mope, a man who dis-
plays a maple leaf in his company”s
lap. *'1 fid it frustrating that a big
foreign company can come inand talk
one hundred jabs and get more con-
siceration [fran the government] than
10 Canadian companies talking 10
jobs each.™

Nevertheless, according to Hope, a
tedyological constraint will ensure
that smaller, domestically-owned
businesses can thrive. ““ 1 thirk its go-
ing o be very diffiault for multina-
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ticels tocome inand corpletely con-
tol the indstry, partiaularly the
growing out of fish. Iit5s0 intenseon
ret pen sites. They"ve found in Nor-
way that ifyou get too large in any
one space, you run into disease pro-
blems."*

Hope soonfident that agquaculture
can ao-exist with the commercial fish-
ay'. He foresees a cooperative mar-
keting structure developing. During
the summer fishing season when
farmers get treir best growth, the
fresh market will use good qality
commercial fidh. As soon as the
season sowver, the market will plug

i into farmed fish. Under this soerario,
the market for both industries will
incresse.

Michael Hurter, president of the
B-C. Fisheries Coucil, an urbrella
organization of fishcompanies, agrees
that the two industries can be com-
plerertary. "Fish farming could be
an adjunct to the commercial fisery.
Our existing infrastructure could of-
fer agueaulturists a cost advaritage, In
terms of things like cold storage and
processing plats .. .Our inestors
would have toagree, of course.” Like
Hope, he sees the availability of fresh
salmon in the off-season leading to a
larger overall demand for fish

unter maintains there will be it

‘tedirect campetition from Eur-
opean farmed salmon inCanadasex-
port markets— even inthe frozen sec-
tar, an areawhich would appear tobe
egecially wilrerable. "'Theirs k a
new market, findingnew nides, par-
tiadardy In restauraits. |S not the
market that B.C. has serviced orever
plans to."" He believes currency fluc-
tuations pose a more serious market-
ing problem than supply increases.

In any case, demand for canned
salmon will 4illl be entirely satisfied
by the traditical industry. Pen-rear-
ing fadliies coulld never produce this
product as cheaply and efficiently as
e fisery can. Nor are fish farmers
presertly able to grow the sockeye,
pinks and chums that are canning
staples.

According to Hunter, the Council
expects world demand for canned fish
o remain stable. In other words, the
market for fresh fishwill not grow at
the expense of the canned sector.



Because British Columbia’s fishing in-
dustry still depends most heavily on
canned products, the fish processing
companies do not foresee a serious
competitive threat from fish farming.
Although Hunter declined comment,
it seems likely that some processors
will invest in aquaculture develop-
ments of their own and in this way
diversify both their products and their
markets.

Will the effects of this new industry
be as beneficial to the commercial
fisnery as its promoters and even the
Fisheries Council suggest? Many fish-
ermen doubt it.

eading the attack on fish farming

are the United Fishermen and

Allied orkers Union and
newspaper. e hShermn Accor-
ding to assistant editor Jim Sinclair,
the union has called for a federal and
provincial moratorium on further
licensing of fish farms until five con-
ditions are met.

First, there must be a guarantee
that the industry will not be controlled
by multinational corporations and
banks. Second, no undue pressure
must be placed on wild stocks of
salmon eggs needed for spawning.
Third, the Salmon Enrichment Pro-
gram must be fully implemented.
Fourth, aquaculture cannot be used as
a trade-off for lost fish habitat. Fifth,
there must be no move to privately-
owned hatcheries or ocean ranching.

Since adopting this policy, the union
also expressed concern about possi-
ble disease transfers from penned to
wild stocks. It is particularly worried
about the importation of the “exotic”
Atlantic species, despite the DFO’s
assurance that only certified “disease-
free” eggs are being used.

Aquaculture is often promoted as
an industry that can provide off-
season work for fishermen, as well as
employment for those displaced by
fleet reductions. The union, however,
maintains that the employment pro-
jections made for the industry' by the
provincial government, among others,
are greatly exaggerated.

Salmon farming, in particular, is a
capital-, not a labor-intensive activi-
ty. The Science Council of Canada, a
government-funded think tank, has
promoted the industry's development.

but predicts that only about one
person-year of direct employment will
be created for every 20 tons of pro-
duction. Even an enthusiast like Brad
Hope admits that indirect employ-
ment from feed and equipment manu-
facturers and suppliers, transport
companies, etc. is likely to outweigh
direct job creation.

The union also wonders what im-
pact aquaculture will have on fishery
markets and faults the federal govern-
ment for not doing more research.
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ioration of salmon. The last item in
this gloomy scenario could occur
because of an increasing reliance on
biologically-engineered species,
whether “farmed” (raised in pens) or
“ranched” (allowed to go out to sea).

The union wants more funding and
effort put into protecting and improv-
ing fish habitat and less emphasis on
"high tech” aquaculture projects,
even those that are government-
funded. It believes public control over
fisheries is essential to maintain
vigorous, genetically diversified wild
stocks, as well as the industry which
depends on them.

inclair dismisses the argument
that private management would
be more efficient than a common pro-
perty arrangement. “That’s saying
that the public is so stupid it can't
manage the resource,” he says.
“Show me an industry where private
companies run a resource that meets
the long-terr. needs of society.”
Not everyone in British Columbia's
commercial fishery' is so militantly op-
posed to fish farming. According to
Fred Pendland, president of the Pac-
ific Gillnetters Association, fishermen
must learn to live with the new in-
dustry'. He does not see pen-rearing
operations leading inevitably to
private management and ocean ranch-
ing schemes. He cautions, however,
that Canada must be careful to pro-
tect its wild, public stocks, especially
as the world comes to rely more and
more on domesticated, inbred
species. "Canada nurtures its wild
stocks and must continue to do this.
If we maintain genetically diversified
salmon, we'll have a long-term advan-
tage over other producers.”
Penland. like people in the fisher-
men's union, is concerned about the
effects fish farming could have on
markets. He worries that a large in-
flux of farmed fish, plus the hatcnery-
reared stocks that Japan, the United
States. Canada, and others are putting
into che ocean, could disrupt world
supply patterns and help to lower
prices to fishermen. This concern,
however, isn't universal either
Since trollers have the largest stake
in fresh and frozen salmon markets,
they are the ones likely to be first af-
fected by supply increases of farmed
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products. This doesn’t worn” David
Elliott, executive director of the
Pacific Trollers Association.

His organization has no position on
the development of pen-rearing
operations in the province, though it.
too. is opposed to ocean ranching.
Elliott says that world demand for
high quality fresh and frozen salmon
is so large—and growing rapidly
larger—that wild salmon will continue
to command high prices, despite the
addition of farmed fish to the market.

Certainly the most positive
response to fish farming comes from
the Prince Rupert Fishermen’s Co-op,
a major tishermen's organization and
British Columbia’ second largest pro-
cessor as well. The Co-op has a farm
in operation in Miller Bay, near
Prince Rupert, where both chinook
and trout are being reared.

According to Co-op President, Pad-
dy Greene, the facility is a pilot pro-
ject "to check on the industry's
viability.” If it is successful, the Co-
op plans to develop a chinook brood
stock and establish a marketing pro-
gram for off-season fresh fish.

Greene rejects the negative attitude
of many B.C. fishermen towa*d
salmon farming. "I think we’re bu.y-
ing our head in the sand if we think
it’s going to go away." he says. “It’s
happening all around us.” He believes
the aquaculture industry could offer
"great potential for small, coastal
communities.”

or does Greene think the indus-

try's growth should be checked

in order to protect sales for
fishermen. "There's going to be a lot
of farmed salmon on international
markets, whether B.C gets into it or
not.... Ifdone properly, aquaculture
could enuance the market for fisher-
men."

Whether British Columbia exper-
iences a significant disruption in its
export markets due to fish farming
appears to depend on the following:
how much world demand for high
quality fish increases: how supply ex-
pands to match (or exceed) this in-
crease: how well the industry com-
petes in terms of both cost and quali-
ty; and exchange fluctuations, both of
the Canadian dollar and other relevant
currencies.
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Ten Rules for Healthy
Farmed Salmon

1. Avoid buying fish or fish eggs
of unknown health.

2. Avoid heavy density in cages.

3. Make sure that the diet is suf-
ficient in quantity, quality and sanita-
tion. (Rancid food is poison.)

4. Make sure that hygiene is the
best all over the fish farm.

5. Provide water of high quality.

6. Avoid stressing the fish. Be le-
nient when handling and sorting.

7. Provide routine health supervi-
sion and control.

8. Provide preventative treat-
ments (vaccination, anti-parasite
management) on a regular basis.

9. Provide immediate and correct
treatment in cases of disease.

10. Properly dispose of all dead
fish.

Demand is difficult to predict, but
there is some information on supply
possibilities. In just fifteen years, Nor-
way has increased its production from
almost nothing to about 30,000 metric
tons, more than 4 percent of total
world production. The industry there
expects to produce 80,000 tons by
1990. It has been estimated that Nor-
way could be putting 200,000 tons in-
to world markets by the year 2000.
(Current world production is now
about 700,000 tons.) Should these

figures materialize, Norway—with
virtually no wild salmon fishery at
all—will become a major player

among world producers.

Russell Mylchreest, an economic
adviser for the DFO, warns that, in
theory at least, B.C. frozen salmon
producers could be hurt by this large
year-round supply of farmed fish on
world markets. "I don’t know if de-
mand can expand as fast as the supply
appears to be going . . he says. "A
hundred thousand metric tons coming
on stream in about five years [from
Norway and other producers] has to
have some effect on price."

Mylchreest says that British Colum-
bia's emerging fish farming industry
will have little impacton the commer-
cial fishery’s markets, at least for
some time. In fact, it could be vulner-

able to competition from Norway. “A
lot depends on where Norway sends
its fish." he observes. "If it sends
most of it to Europe, it may not affect
our aquaculture industry too much."”
A strong assault by Norway on British
Columbia’s “natural™ markets in the
United States and Asia could be hard
on the developing industry, however.
"It looks like Norway’s costs are a lot
lower than their selling price,"” he

notes, making it possible to drop
prices considerably if competition
required.

Mylchreest stresses that these are
preliminary’observations. He iswork-
ing on a study on the marketing pro-
spects for B.C. farmed salmon.
Results should be out this spring or
summer and will likely have implica-
tions for the commercial fishery as
well.

t is apparent that development of
fish farming raises important

® issues, both in Canada and the United

States. For the first time, this in-
dustry is being established in an
area—the northwest coast of North
America—which already supports a
viable in-shore salmon fishery, based
on common property.

Will fish farming serve to stimulate
overall market demand for seafood,
thus benefiting the established in-
dustry? Or will the two compete for
markets? Will selective breeding and
technological innovation produce
larger, hardier salmon? Or will do-
mestication cause genetic deteriora-
tion ard introduce disease to wild
stocks? Will privately-owned aqua-
culture operations provide govern-
ment with a convenient excuse to
limit its support for fisheries protec-
tion and enhancement, with
fishermen suffering directly fro
such a policy? Or will beﬂll
industries—and the general public—
recognize the crucial role that healthy
wild stocks play in the West Coast
economy and in world fish
production?

These and other questions don’t
have clear answers yet. But, while we
ask and wonder, fish farming isn’t go-
ing away. Somehow it has to fit into
an already complex and contentious
environment, the West Coast fishing
industry. Q
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-.difficulty, finding evidence bpeon-
'finh that the sky was falling. W hat

He di find was a .recent.'s
2 - r w’\?‘f&t
co-authored by Ron Rogness of thel

North Pacific Fishery Management
Council and the School of Manage-

FISH:
Do They Really Compete?

. . . ment at the University of Fair-
by John van Amerongen _ Th'eaudlence'offlsherles studen'ts ) banks, and Dr. Biing-Hwan Lin of
remained relatively calm as W hite .

the Department of Agricultural

Competition for salmon markets ' alternately turned the heat on and Economics at the University of Ida-

is alot like musical chairs- nobody pff.the wild salrnop industry. After ho. The title of the Rogness-Lin

loses as long as there are enough s Citing the terrifying.farm produc- study is “The Marketing Relation-

seats to go around. The big question  tion figures, W hite eased back a bit, ship Between Pacific and Pen-

come 1990 is whether there will be noting optimistically that seafood Raised Salmon: A Survey of U.S.
enough salmon markets for all theu ?onsumptlon has been rising steadi-,..- Seafood W holesalers.” = = - ~-

salmon produced, given the astrong-*, 1y- According to W hite, the survey

mical production figures currently U.S. consumers are currently . was taken as preliminary research

being tossed about by salmon far-”
mers and those who keep an eye on

them .
The growth potential of the Nor-

eating about 15 pounds of seafood a..

year, Wnite said. By 1990 we’ll be

consuming about 20 pounds a year

per capita, and that* he said “is a
rtunity forall ofus."

wegian salmon industry,is now be- a greatopp
% Brod e wou

yond debate. In 1971 Norway prOj
duced a mere 100 metric tons. :

1985 Norwegian farmers- produced

By;5 he said,

nwouth sta—y—s{-able*"
“we would assume higher,
prices for our fishermen.!”

for a master’ thesis on the subject
in conjunction with Alaska Sea
Grant. Now that the authors are
busy elsewhere [away from the Un-
iversity of Alaska at-Fairbanks],
W hite doubts that the research will
be completed. Nevertheless, the
survey does reveal some interesting

34,000 mt. There’s no reason to ] But the light at the end of the inform ation. /o
doubttheyll produce at least 80.000 tunnel faded as White reminded ! In July of 1985, Sea Grant sent
t. of Atlantics by 1990. That same e€veryone that production was-, not - out surveys to 925 seafood whole-
0 ar Canadian farmers are expected~! stable, and that as European-.and salers and distributors in Boston,
market 30,000 mt. of coho and~ Canadian farmed produ'ctlon inr-> New York, Chicago, Los Angeh.s,
chinook. And that has wild harvest creased, so too would their exports San Francisco, and Seattle. About
ters legitimately nervous. The Can**+ to the U.S. Not-only will their.; 24 percent (127) of those surveyed
is 6,000 me” j production increase, said W hite, but:-.- responded to a series of questions

adian projection alone

trie tons more than the- total Wild j the production.of farmed catfish'anda dealing with their salmon purchas-
catch of coho and chinook salmon in shellfish will ‘increase as well. So ing derisions.  ’/ -
Alaska in 1986. too, he said, will hatchery: releases--kj Ofcentral concern to W hite were

from state and non-profit facilities..-
By, 1990, said-W hite, "2.6 billion fish' =
will be releq”d.into the wild.,.a 245:3 ¢

the survey questions aimed at the
“substitutability” of wild and
farmed salmon.'If there’s no substi-

W hether or not the frenzy of
activity in B.C. will bear full fruit in

1990 is still speculation, but the
potential.is certainly there (see re”j . _ tutability, the-' argument 'goes,
lated art|c|e. p. 32). .And r.low that There are two' ways to look at it. there’s no com petition;
salmon marlcul.tu.re is seeing a re-' i aynlained. “Pessimists be The responses concerning 'pan-
surgence of activity in Washington e e competition is going to be the sized coho; the variety raised by
Sta.te and proposals are 'maklng result...increased demand will be Domsea Farms IhT*tiget Sound! of-
their way to the Alaska Leglslature met by increased production and fergiao™articular cause for alarm
a3 well, analysts are focusing on a . . o ine price.” - An-.anfong wild salmon harvesters. The
key guestion. .~ v _ L <=The optimists, said W hite, believe “overwhelming majority” of respon-
The key question,” according t0  yhat farmed and wild salmon will dents said they did not consider the
Steven W hite, former director of  complement each,other in the mar- small,silvers a legitimate substitute . ;

"for'w fid PariflJc’salmbm’If anybody™-
‘\h as to worry about pan-sized coho,
It"theJarm ersofrainbow trout.
%an-belle@"‘dvm,lﬁ)s'ltlld\)«/em
rozen Pacific safmon
its own in the
Only 16 of the

Prince William Sound Aquaculture
Corp., "is will they compete with or
complement wild salmon?"

W hite addressed the question
January 13 as part ofthe University
of Washington’ Fisheries Research
Institute seminar series on floating

ketplace. "High priced ‘and high
quality imports will create a taste in
consumers’ mouths that will cmaate
an explosuihf inthe markety" he s
assuming the role of one whose g ass
was half-full instead of half-em pty.
But W hite had a problem with the

rIO |t|

appears to be on
marketplace as well.

marine aquaculture. up-beat view that, wild and pen- 57 respondents viewed fresh pen-
Unfortunately, W hite admitted  (eared. salmon will walk hand-in- reared Atlantics and frozen- wild
ora the onset, “l can’t answer it." hand to.economic glory. There’s "no Pacifies as substitutes. Since only
’'s one of those questions, he said, evidence,” he said; "I can’t find about three percent of the Alaska
Ithtilt C].re;;[es a lotof heat and very anything concrete that makes rne? harvest is sold "fresh, the authors
|"e ig ) * * believe that is going to be the. concluded that "97 percent of the
Terror,” he noted,“creates a lot. result.” harvest~.would be more or less un-
” ' ' ' affected b the i ;

ofheat. Still. W hite had almost as much tics. ™+ y pen-raised- Atian-



ThatY good news unless you hap- MONTHLY EXPORTS OF FRESH NORWEG I AN
pen to be a troller. ".~It should be PEN-RAISED ATLANTICSALMON TO THE US.

noted,” the authors caution, “that a
significant portion of the txoll-
jght chinooks and cohos in Sou-
Alaska is frozen and market-
to white tablecloth restaurants
which is one of the primary markets
of fresh pen-raised Atlantic salmon;
the 15 (out of 57) votes for the
substitutability between fresh At-
lantic and frozen Pacific salmon
should therefore not be discounted.”
Still, the authors weren’t particu-
larly worried about the overall im-
pact of fresh Atlantics on the do-
mestic market for Alaska-caught
fish. According to Rogness and Dr.
Lin, "-the results seem to suggest
that much of the concern shown by
many commercial salmon fishermen
in Alaska may be somewhat unwar-
ranted.” -JJAN;
Like itornot,the survey suggests :
two separate market niches for
fresh fanned and frozeu wild-caught

WA/ JN. -i.ocr « NDV/ -

Pacific salmon. In automotive terms, they are both good cars - one ,a * "Offer-r mightlthink W hiteY best
one isviewed as a BMW, the other is r-iBMW, the other a.Ford.. Thunder- advice- to'-the fisheries students in
alotlike riding the bus. .bird. Ford has a better idea as'long the audience-wou’d. have- been to

The situation for fresh wild- asthe sticker price isright. packjig-lAftir pee-chees and head it
caught fish seems to be different. ,..How long wild salmon can oOnover to the School of Dentistry.
The overwhelming majority of re- maintain a price advantage over But he didn’t suggest that. Perhaps
spondentsJ49.of 62) Said that pen-' pen-reared fish -iranother key ques- dillthetdoom and.gloom»w as-jhst a
raise<frt& ntics wererY'legitimate * tion addressed by Mr. W hite at the test tejsee.who- was really serious

IbsS~ttfAfor rfreih-w fld*Pacifies.'? FRI seminar. Trollers would under- about a career in the salmon indus-

£ standably like .to see the price of

wild salmon rise, and salmon far- * His conclusion offered a ray of

“always . .
‘Dr an . mers aren’t anxious to see the price hope.Teven if the light at the end of
ITWO*'question5'~in'ilthe"'survey ' of pen-raised fish fall. As the world the tunnel turns out to be Madison
) ; . '
asked respondents'tp listthe advan- supply of salmon increases, howev- Avenue. >
tages-of each variety overthe other er, it’s going to be more and more ~The salmon industry, said W hite,
. Asked what . advantage.s difficult to keep the prices apart and ia in. a state of transition. “The
lpen-raised Atlantics had over wild avoid a head to head battle in the *lbiological.hurdles,"he said, *“are
e L ' Npretty. m hover.
Pacifies, the characteristic most of- mar!(etp!ace.l . P ‘i y uchove " . .
Rightinow transportation costs “The next problem,” 3aid W hite,

ten cited was availability year round
(28), followed by freshness or quality
(28), consistency (19), size (12), price
(11),and shelf life (6).

Asked what advantages wild-
caught had over farmed, the most
common response was price (27),
followed by flesh characteristics -
color, firmness, fat content (19),

and the relative inefficiency of the .”“is how [the salmon] can be market-
small farms have kept the cost of “ ed to keep the [aquaculture] indus-
Norwegian salmon up. The falling try alive and maintain the commer-
value of the dollar in world currency flritfishing iiidustry.” ?

markets is helping, too. When Brit- »~ JT<”: accomplish this W hite Yug-
ish Columbia comes on line in 1990, .r.geated ‘a;conciliation’ between wild
however, the situation could be very harvesters-..and farm producers.
different. As one industry wag put a-r.VOur.real target is not each other,”
- hesaid,noting that salmon sales are

availability of large fish (5), volume it, “The Crnadians have never meFa" ;

ofsupply (2),and easeofordering (1). markettiny couldn'tdump.**_ ;7 .-co.mpletely eclipsed by beef and
W hite put it another - way: chicken. "They're the targets, not

Price appeared: to be the most “There’s a great potential for over- eachother.” )

motivating factoi in choosing wild supply.™ British Columbia is plan- —JOhn VanAmeronge|*

over farmed, while year-round avai- ning to produce *a lot of product,”

lability and high quality were the W hite said, “...and there’ no indica-

best reasons to buy farmed fish, tion that product has any market set

according to the survey. Pour re- up forit." . -

spondents could find no advantages This may have been music to the

ears of fishermen who are looking
for a gigantic shake-out to put the
salmon farming industry on its gills.
But W hite saw itdifferently.

“Which industry is going to
survive the Crash of ’89?" W hite
asked. “IfFhe farms crash,"” he said,
answering~his own question, “we’ll
go down with it."

ifpen-reared over,wild, while eight
. build see no advantages of wild over
pen-reared. In automotive terms,



Reb-"8

-JdtEMM.

fisheri’uunt™s

/Mas&x.

Crazy nB.C. $

by Clark M iller

Salmon farming in British
Columbia- they’re calling it a Gold
Rush,- an out-of-control frenzy of

production that will glut the world
market and plunge prices in two
years. Isitreally that hazardous?

Vance Lipovsky thinks so. He is
director of aquaculture development
for British Columbia Packers, Ltd.,
in Vancouver, B.C. He says produc-
tion of farmed salmon in British
Columbia will hit 30,000 tons by
1890- in 1984 It was only 107 tons.
M eanwhile, prices to producers will
dive below $3 a pound- right now,
they're between $3.50 and $3.75.

Kicking off a series of lectures on
aquaculture at the University of
W ashington's School of Fisheries
last month, Lipovsky said, "It's Ini-
possible to keep up with the indus-
try up there... and the pace will not
change." In 1985, there were 45
farms." Last year, there were 108
fnrms. This year there are perhaps
150, with more than 500 applications
pending.

"In the three or four years British
Columbia will be the largest expor-
ter of salmon to the U.S.," he pre-
dicts.

Orders for salmon ~cages are
backed up for six months. B.C.'s 20
hatcheries are charging 05 to 79
cents each for smolts (the.e ten to

twenty more hatcheries on line,
Lipovsky says).
The provincial government

,slowedjhing* down-with a M ;da”|?

Ifreeze'on licenses in Octobor,-in
order to ask a few questions, but
,basically decided there are no com-

pelling reasons to interfere withl
something that is boosting the econ-
omy of a traditionally depressed
area with 69,000 miles of wilderness
coastline. "A month later, it was
business as usual,” Lipovsky said.
One question asked during the
moratorium involved the impact of

aquaculture on wild salmon prices, .

The answerin Canada was, None. =

One way of measuring the grow th
is the number of smolts that are
reared each year. In 1984, the num -
ber was 1.5 million. In 1986, It was 5
million. In-1986, it was 14 million.
This year it will be 30 million.
Figuring 60 percent mortality (35
percent is typical, even lower in the
north), a million smolts yields about

1.000 tons of salmon. Therefore,
1990’ harvest should easily reach
30.000 tons; the B.C. government
predicts 40,000, with a potential

value to farmers of $352 million.

Will the market be able to absorb
that amount? "M arkets are the big
unknown," says Lipovsky. "Only the
markets will limitus."

Lipovsky thinks the future will be
a mixture of successes and failures.
In addition to softening prices, he's
worried about the high price of feed

and a predicted shortage of skilled.'.

labor. He told the mostly student
audienco that employment pro-
spects in aquaculture Iriofrvery good
in B.C. for the next five years at
least.

"1991 will be the first crash of the
industry,” he predicts. Then the

w«r*pt»asB.', wilk begin: Li-
povsky expects to see”Cftfgalhs on
farms intwo years.

Forty “cent of the

Thiiphotograph from d Norwegian equipment supplier shows a typicalsmall

nl)lgrwegian fish farm. B.C. farmers have no such size restrictions.

1so far ,s Norwegian, Lipovsky spe-

culates. Norwegian applications for
sites began mounting in 1984.

Haye the commercial fishermen of
B.C.become involved? No, Lipovsky
said, the lifestyle is too harsh (he
wasn't joking- he said the stresses
of living in these isolated wilderness
areas is taking its toll on particip-
ants, especially women).

The B.C. government makes it
easy to get into this business:
$100,000, interest-free loans; grants;
no environmental impact statement
required for sites. You can claim
virtually any wilderness site for
$160, as long as it's a mile and a half
from the nearest salmon farm (that’s
orte of the new rules, non-
retroactive formerly, it was only a
half mile). Annual rent on govern-
mentland isonly $200 per acre.

This massive buildup of salmon
farming includes some problems.
The fish - chemically neutered coho

arid v,feminlzfed*" Chinook”™~trren't

-:'—growing as fast ns they'shOuld, and
investment V:no one is sure why. Inventories are

1
mysteriously low- farmers accuse
the hatcheries of shortchanging
them. Much of the feed has been low
in quality, but now farmers are
being offered high-fat, extruded
feeds (at 40 cents a pound, expected
to climb to 60 cents by 1990).

Some stress-related diseases have
cropped up, as well as some minor
hassles with algal blooms. However,
Lipovsky gave the impression that
the government finds very little to
worry aboutwith aguaculture so far.

One of the paradoxes of the
business, according to Lipovsky, is
that farmers are mostly growing 4-0
pounders, even though the greatest
market-size need is for 0-9 pounders
(restaurants prefer the big fish for
"steaking”). The reason- the price
of feed. Physical growth israpid and
economical during the first '24
months, especially for coho; contin-
ued growth, however, cuts profits.

"Coho will be the fish of the future
becRUW 'of-'itB” fnst’growth rate,"
Lipovsky said.d
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UFA NOTEBOOK |

taincd. Since the industry depends  cial frshrn% rndustr}/ now need*;
on freshness of its prodct, trans- — marketing forts which the state is
S alm on C a a it portation needs must be met: the unable to fund. UFA foresees addi
remoteness of the farming sites will  tional problems if forced to compete
reﬂurre addjtional transrrortatr n  with farmed Aaskn salmon. U A\
routes whrch must at Tleast be however rs[r odpose to, marrcu
a.S a I"ICU re addressed a/ state dovernmené ture ot shellfish ‘or aquatic _plants
even If subsidies are not requeste and, indeed, sees these operations ,r
Money and staff Ijme for these acti- offering great” potential for tin
The feverrsh suge of rnterest in determined that there are many  vities must be taken from exrstrnq state’s'economy.
salmon farming In British Columbia, potentral problems with pen.rearin programs, As yet no realistic fiscd
wlirh, has been likened to the  salmon which must lie-addressed by  noté has been developed to identify \Vater and land use of traditional
Klondike Gold Rush, seems to he  state g?vernment bctortT the indus-  the cost to the state incurred bg frshrn hatcher% rehabrlrtatron and

Epreadrn to Alaska. Identical hills try 1s allowed to begill, management of the propose ?tregrrng d release sites' ma
ave been introduced this session In UFAs conccrns aRout maricul-  activities e locked out'as ermrts aregrante
both houses of the Alaska legisla-  fure were expressed in a resdlutron omrietrtron or. market WIHT for esta B meJ of snimon fame
ture, w rch would permit ~ pen rssued ){ Boar at the close of I salmon will ‘increase. Tro f the lan (f permrts that
rearrnAgo salmon. this meeting. They conclude with a cau ht fish are already in direct ave een grante oyslel
has been interested in mari- reﬁuest that the State of Alaska com) etrtron Wrt g)en redred salmon farmrnd sheIIfrsh 'f thegnlﬁ/ form id
cullure problems since at least 1985.  take no action on legislation an Qptimists believ demand mariculture. now allowe laskal
At therr émnual meeting that year,  development of salmon mariculture  fish will continue to rise and there are not being used, and there IS
the Board of Directors™ noted a until such time as specific 1ssues are  will be substantial markets for both  concern that speculators are eslab

that
pen rearing of salmon was a rapidly  addressed. The issues of concern farmed and wild salmon. Increasrn% lishing, claim "to desirable site-,
Hrowrng industry that was already  cover a wide range. international participation insalmoi  [ntending to use them when salmon
aving. impact on traditiondl #State funds and services for  farming, however, indicates there  farmingis allowed. The Stale ha'
domestic and export markets for  DEC. DNR, and FRED division at  may soon bo a' flood of farmed done no planning to determrne tie
Alaska salmon, with potential for  DF&G, aIready cut hack due to  product on the market. The commer-  hest locations for these farms, and
even tt;reater market penetration in shrinking revenues, erI have to be
he fu d(ro Ihey re u sted t eSta(s further ~ reallocated  to address
Aas a pertgrm a thoroug stug salmon farming, For example, the
Ilie brologrcal economrc and S0CI rarms must be inspected periodical-
drca lems and. potentials of Iy bﬁ/ stale offrcral for maintenance
salmon ‘pen rearrngz rn Alaska. To. eal resource protection
1ate n(? &h imnartial studies Iravc- standards Man of the salmon
ecn farms will he I remote Iocatrons
The rncreagrn% rnteresﬁ in begin- rncreasrn frave ?osts to the State,
ws a Vigs It will require staff time to issue and

ning this industry in
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no ocomtrols have been proposed.
Alaskn has thousands of miles of
coestlire but there could essily be
oflict between homeowners and
salmon famers, as has occurred iIn
Washington. There may also be
axtflicts with the tourism industry
and with sport fishermen, both of
which are important activities for
Alaskaseconomy .

+The potential for disease con-
tamination of the wild stock has not
been explored at al. In 1985
Norwegian fish farms were forced t©
destroy 2,900 metric tons of farmed
salmon due t contaminated stodk,
but since Norway doesn’ have its
own salmon runs, no one knows what
the effects might have been on wild
fish. This ks an area of serious con-
cem to the commercial fishing

industry.

eMany proponents of pen rearing
salmon are touting the industry as
one which can be done by small as
well as large operations. They pre-
sent itas a boost to the economy of
Alaskas cooestal villages and
suggest that "mom and pop™ opera-
tions can be as successful as those of
a large corporation. In fact, current

evidence indicates this s far r m
the case. Because of the high costo of,
fish food, brood stock, and establish-
ment of adequate transportation
faailites, in addition to the length of
time it takes to produce the first
saleable product, it will be almost
impossible for any small operation
o succeed. Weyerhaueser, Sealaska
and some multi-natiomal corpora-
tions which have expressed interest
in beginning the industry in Alaska
may lie among the few operations
which can actually be viable.

A recent report by the House
Research Agency of the Alaska
Legislature titdled ""Aquaculture in
Alaska'™ mentions these and other
concems, but does not discuss them
in any detail and presents few or no
solutions t© these  potential
problems. There isa feeling around
the state that salmon farming is the
wave of the future: it can’t be
stopped so the only choice Is to jump
on the bnndwagon. UFA disagrees
with this sentiment and offers a
suggestion: if Alaska must become
involved In pen rearing salmon then
it should take this chance to do it
right the first time. We have excel-
lent intematioal examples of
successes and problems before us
and we would be wise to emulate the

good and awoid the bad. This can be
accomplished only through careful
study and plaming.

The House Research Agency .
report states that there ks only a
narrow window of time for Alaska to
_join the pen reared salmon industry,
after which twill not be economical-
ly fessible to begin. UFA disagrees
with this position: it feels there will
always be room in the marketplace
for a competitive product. In the
meantime itPessential that studies
be done and safeguards be
developed 1o ensure that Alaska's
already healthy commercial fishing
industry sprotected 0]
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Prospects
Of Debt and the Dollar

11 WL1 no accident llial sUof Ihe so tolle d Croup ol
SevenIndusirlallzed nations finally tnel last weekend
todiscuss the doKar. says Cerl von eler [Indc. chicl
economist it Donaldson, Lufkin 1 Jenrelle. Tlie meet-
ing came llgltl on the heels of Drsill s announcemenl
Ihat It will suspend Interest payments on Its || CBhil-
lion In Iniemalloml debt - s plan, snys Mr. von der
LIndc, that has Inlroduced * new threat to the dollar.

Il American banks cannot colled on debt owed by
Dranl or other South American nallons. be sals,_for—
elqn Investors could lose confidence, wilhdra* llicir
dollar deposits and sell Usedollars on International
markcls — thus weakening the currency luriher.

Dul ihc G-7 meeting "prevented subnantlal decline
Inthedollar," Mr. von der Linde said And Ihe partici-
pants' pledge toIntervene Inlhe (ulure Il Ihe dollar
dips luolow should help neutralize Ihe Dratlllan (ac-
tor. “With Ihe Ihreal of Inlervenllon, Ihe potenti
nrgallve that Brazil represents Is >1leasi postponed,
I nol eliminated," he sold

Plumper Profits

One reason lor Ihe stork raik>  soiling rise Is
Ihai Investors ore anticipating loli.ar corporate prof-
Its In 1987, says Mickey
. D Levy, duel econo-
Profits mist af Fidelity Bank In
] r&a Philadelphia Mr. Lev
m > 060  Predicts that profits lifts
in year will be Opercent
higher Ihan In 1986
The weaker dollar Is
-HO  atlhe heail of hc ca-
nceled Impi ovemem, lie
ays ltiedollar's d-
i -120  minished value makes
Imports more expen-
sive, and ilils, In turn,
rajses demand — and

l
; . -100
‘ML prices — for American-
made products Since
>rul labor costs ore likely lo

remain relatively low—
mo|or wage settlements are nol expected until 1988 —
prolil margins will Increase.-

Where will prolil [%ums be Ihc grcolest? Probably
among companies that have have beenhurl by for-
eign competition during lhe slrong”ollar ycara—
chemical am] pharmaceutical corporations, (or In-
stance Suchcompanies are poised lor greater
profitability, sayi Mr. levy, since b¥ now “'Ihey have
trimmed llicir Inventories, lowered llielr operating
costs and reduced Ihelr break-evcnpolnls.™

Passport Discrimination?

Sl)gNFtudJork®mcf Sunday, March 1 1987
Business Scilaot

Across America, the Fish Are Jumpin’

feanjy JOe
mnybo some lobsters nr inmc shrimp,'and litoi would Seafood busines'men like lu Ih.it fnntiiinrrs
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ING Sieve Connoll serrrlydn I InIhe sen-
dInrsInchha k In Ie Jate” |')t0's, he was nr-*
|sromcd lo gel Ing the brush- off
or ing as a salesman lor a Boston fish whole-
saler, lie would go out on his rnmbling pi
supermarkets and restaurants and, "as
em | was selling fish. Theyd say, 'Well,

oy Vo

mnynu mine.nm.stui n uj. Mime slit Imp," mu) Hint wuil|d
he 1t, All the time, 1'd ||cnr ‘We don't use' much fish,
Now'gel going. 'The men! man Just walked In."

Five Vears ago, Mr. Connol Ily founded his own
wholesale company In Boston, called Sreve Connolly
Seafood. When'Ills’ salesmen make their rounds, lie
said, Ihc roacllon Is, ™Y ou're selling seafood? SII Tglit
down. Tnke Ihe hcsfcharr Iwantsomethrnri of everly
thing you've got." llls com an% o million worlli
of fish Its fIr I year and $25 mHllon Tasi year.

has gone fiom ‘mom-nnd Fop dimensions to ?rzable
% erations Jike Mr. Connolly's that do $10 million_lo

0 millign n fish sales annually. With something like
4,000 seafood wholesalers and processors In the Coun-
try, no. one dominates the flsli Industry, though con-
solidation ‘¢ ‘inning (0 occur.

W fm -y - 2

seafood businessmen like lo itny Unit consumers
have developed n penchant for Just abniil anythrng
Hint swims. To meet this demand, the 61-yenr-old M
Connolly has been fairly crafty I marketing peculiar
fish products. Fven he, ( Igh Is sometimes startled
at what people wil n|I IS latest offering, for In-
stance, Is skinned skntc wings (skate Isn flat fish with
the broad- -winged body of a Tay frsh ItIs tough to re-
move a skate’s skin. Some Peodoe accomE
takin I|ers and anking | tof few weeks ago, o
cveri-Mr. Connolly succeeded In adopting a machrne
normallyusor{ to okIn ||vertosI|nvoo fskntc wings.

g?)lr?eaﬂéﬁgjﬁce cco ue\eAt”r:eZdOsroe I%%Ienghemvf’r%(/lfn\g%l |wr e

a decade or two t\ o frsh had a duII Ima\%
was so ething to cat grudgingly ail Friday or When
the budget was too strapped for & sirloin. Varrous fac-

ConImtied on Pago 8



The Fish Are Jumpin’All,

Continued from Page |

tors, however, have conspired to liftit
from a food associated with penance
t an everyday staple, and even a
gourmet treat. Most of all, the con-
cern for healthier diets has prompted
consumers to gravitate to meat sub-
stitutes, like fish, that are low in calo-
ries and in fat. The steady spread of
aquaculture, the science of raising
fish on watery farms outside of
oceans, has increased the seafood
stock; some 12 percent of total Amer -
ican fish consump®ion now comes off
farms, (our times the amount in 197/5.
And wider use of airplanes to trans-
port fish and better refrigeration
equipment has introduced more fresh
species to inland parts of the country.

These factors, says the National
Marine Fisheries Service, have
pushed per-capita seafood consump-
tionup Irom 10.9pounds in 1966 to 12.9
pounds in 1976 t 14,5 pounds in 1985.
Expectations are that consumption
may approach 30 pounds by 190.
That isdill vell shy of chicken, inthe
59.5-pound neighborhood, and beef, at
a dwindling 09.

Nobody, “hough, expects fish to
catch poultry or meat. Not enougn
fish swim in ihe world®s waters (or
that io nappen. even tnougn America
imports more than half its seafood.
And most fish do not grow quicklv
enougn (or fish farms to meet huge
demand If chicken eating goes W,
farmers can toss more eggs into the
incubators and within weeks chickens
are plump enougn for market. Fish,

however, can take two or three years
to mature, at sea or on the farm.

"To increase per-capita consump-
tion by one pound," explained Lee
V/eddig, the executive vice president
of the National Fisheries Irstitute, a
trade association, "you would need 1
catch 700 million additional pounds of
fish in the water. The total amount of
cod and haddock caught in New Eng-
land is abour 100 million pounds. So
you see the problem.™

Nevertheless, the taste for fish and
the preoccupation with health, have
elevated seafood to a roughly 516 bil-
lion annual business — compared
with 512 billion in revenue for chick-
en. which is cheaper, and S4 billion
for beef — and encouraged a lot of
companies totake a new lookat it

Now you can visit any burger outlet
— McDonald®s. Burger King, Wen-
dys — and find fish. There salso a
growing network of fish specialty
chains like Long John Siher, Sea Gal-
ley and the Red Lobster. Supermar-
kets, meanwhile, arcopening new and
sizable seafood sections. And big cor-
porations like Ralston Purina. W.R.
Grace. Campbell Soup. Weverhauser
and Con Agra have gotten into nsh
farming. One group ol companies has
applied s energies 10 prooucing
imitation fish pmducis.

Demand keeps climbing even
thougn prices oi some species nave
reacned the 57 to 510 a pound range.
New. iInexpensive varieties, however,
are hitting tne market, some <elling
foras Iittleas 52a pound. Fish are not

THE NEW YORK TIMES.

TreNavtr*TwSinelib
Culling live crabs atthe dock
for Connoily's Crabs in
Gloucester (left). The crabs
are shelled by machine.

enough that "trash fish'" like monk- j

fish that used t be dumped back are
now being served in expensive res-
taurants and at classy dinner parties.
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Kroger-®s feels it is as plugged-in as
the wisest supermarket chains io
middle American tastes. ltwas one of «
the first to discover fresh seafood — =
even though s 1,080 stores are
largely sprinkled through the Mid-
west, where not a lot of fish swim.

Kroger will fly red snapper in from
Taiwan, if that™s the onlly place itcan
get enough. The chain even has its
own fresh fish distribution ware-
house, handling 72 \varieties, In
Greensberg. Ind. ,

Kroger®s got imo fresn seafood in i
1977, and is steadily adding depari- |
ments toall of fsstores. Ithas goticn

up tostore No. 491. Us sales are gron- £
ing by 15 percent a vear, according 1o (

Bill Parker, a vice president,
probably the best growih rutegorv we
have," he added. Fish, moreover,
generally command higner markups
than meal and poultry. Mr Parker
said- And (he supermarkets reaii/e
ihat there Isan enormous nnpontmi iv
io be mined, since iisn nave predomi-
nantly been a restaurant product. \c-
cordtng to survevs. two-inirus u! :ne
seafood sold s consumed at restau-
rants, though fisn people believe me
pendulum is starting io swing towaru
some preparation

Grand Union iadKenouen care wun
its new seafood ucpariments tai a
hired Miuon Glaser, a well-known
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Tastimon « to House Resources Committee Regarding CSH3 108
Rodger Painter, Dxecufive Director

Since the issue of just who is interested ~n mariculture has been
raised, | thought it might be appropriate to start off by telling you
who I represent because the members of my organization are very
interested in sea farming. Nearly all members are residents, and most
are individuals, although nine Native corporations, two
municipalities, one fishermen®"s group and a handful of Alaska
businesses also have joined. The biggest single component of our
individual members (S* commercial fishermen.

AiiA"s board of directors is composed of a city mayor, a vice-mayor
who is managing a scallop farming project, vice-president of a native
corporation, an oyster farmer and a legislative aide who Tfishes
during the summer.

The common bond is that we believe that mariculture represents one of
the state"s best economic opportunities. This opportunity could mean
literally thousands of year-round jobs in rural communities, tens of
millions of dollars in outside investment capital, significant new
sources of local and state revenues, and an economi boost to our
sagging state economy from the private sector.

Ai-IA believes mariculture development could help stimulate Alaska®s
economy, and it won"t be at the expense of the Tfishing industry or
other Alaskans. 1In fact, the seafood industry would be a primary
beneficiary of mariculture in Alaska by fuller utilization of our
processing plants, demand for fish feed, improved air freight
services, and new off-season opportunities.

The year-round supply of seafood generated by sea farmers also could
help protect Alaska®s dwindling share of world seafood markets. Many
of our processors already purchase foreign farmed salmon, scallops,
shrimp and other cultured products to satisfy the needs of their
customers. And, consumer demand Tfor fresh seafood 1is continuing to
increase at phenomenal rates, so imports of foreign products also
will continue to climb.

Since the committee has been inundated with statistics, 1 have
prepared a number of handouts for you to review >t your leisure. 1711
keep my testimony limited to issues raised during committee debate
and some proposed solutions.

RSyad3, el « Jreu, AdadBl - @) 1B38D
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The question has been raised whether Alaska has a limited window of
opportunity to enter sea farming. The answer in our opinion is no,
but the longer we wait to get involved in opportunities like salmon
farming the more difficult it will be to succeed. This is
particularly true for smaller-scale investors.

Concern has been voiced about the potential for a glut on world
salmon markets foreclosing Alaska®"s opportunity. While there
certainly is a lot of farmed salmon headed toward the marketplace,
consumer demand also is rising dramatically. Remember, U.S. seafoo”
consumption grew by 21.5 percent or 60S million pounds in only four
years.

We believe there is tremendous potential for growth of salmon markets
in the United States. American per capita consumption of salmon
climbed from .1 to .4 pounds between 1980 and 1984. This represents a
very small percentage of the total seafood market, and can be
improved through vigorous marketing, continuity of supply and product:
diversity. We believe there can be a very successful marriage between
wild and farmed Alaska salmon to penetrate untapped Midwest and
Southwest markets.

When looking at the market for farmed salmon, it also may be useful
to examine the experiences of other fish farming industries. Market
analysts projected demand for farmed catfish at about 20,000 metric
tons or 44 million pounds a year when the industry was initially
started. Catfish production now stands at 200,000 metric tons or 440
million pounds. Similarly, market experts originally predicted a
20,000 metric tons a year demand for Norwegian farmed salmon. This
year®"s Norwegian salmon farming production should double that amount.

The marketplace is volatile and each investor will have to weigh the
risks. Our experiments with the Alaska Renewable Resources
Corporation taught us that government should not attempt to make
those kinds of decisions for the marketplace.

There®s been a lot of discussion about how Alaska should not
duplicate the disasters of the Canadians and the need for orderly
development. We must learn from B.C."s good decisions as well as its
mistakes. The Gillespie Report"s primary recommendation was that the
government continue to support salmon farming because the 70 existing
farms already employ 375 people directly and spend S50 million
annually on services and supplies. The farms represent a total
capital investment of S75 million in areas with traditionally
depressed economies.

We agree that the industry should develop in an orderly fashion, and
we endorse the poJdj.cv goals adopted by Governor Cowper as a sound
approach.

We must caution that if you support development of an industry with
maximum opportunity for small growers, you must keep this objective
clearly in mind while rewriting House Bill 108. The more difficult
you make the regulatory process, the more difficult it will be for
small farmers to become involved.
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An important issue raised during committee discussion has been use of
the state®"s tidelands and public waters. Can mariculture occur in a
manner that doesn®"t displace existing beneficial uses of these
waters? We are convinced they can. The state should require that
mariculture permits be found compatible with existing uses and the
public be given adequate notification of proposed mariculture
permits.

We also believe sea farming 1is no different than any other new use of
public lands and waters. While we"re not asking for preferential use
of the tidelands, we don"t want to be treated differently than other
tidelands users.

We support the following changes to House Bill 108:

1. Tightening of the definition of who"s allowed to hold a tidelands
permit for mariculture. The present language allowing companies
licensed to do business iIn the state does not adequately restrict
permits to Alaskans.

2. Development of a mariculture tax des?.gned to ensure Alaska gets a
fair return on use of common property resources such as tidelands
and public waters. Tax proceeds should be shared with local
governments.

3. Tidelands management language ensuring protection of existing
uses of public waters and adequate notification of the public.

4. Revision of the aquatic farm stock acquisition process to allow
the commissioner of fish and game to protect existing uses of
fishery resources. The Board of Fisheries should make decisions
on stock acquisition permits that might affect allocations.

5. Restrictions on the size of salmon farms and number of permits
held by individuals or companies to ensure that control of the
industry is not concentrated in too few hands. This must be done
in a careful manner to avoid strangling an industry before it
gets a chance to start.

We also urge the committee to consider directing state agencies to
adopt as interim standards siting criteria for salmon farms developed
by the State of Washington. These criteria provide strong protection
of the environment and wild stocks.

Important to keep in mind as the committee is deciding how to deal
with CSHB 108 is the attorney general®s opinion saying mariculture
including salmon Tfarming is legal. The decision 1is yours on how this
fledgling industry should take shape and be regulated. No action will
result in a gray legal situation inviting the courts to decide those
issues without adequate guidelines to protect the public interest.
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Mariculture Development and Alaska Processors

Alaska has some of the worldls largest seafood processing capacities,
but most of these plants remain idle or under-utilized for much of
the year. Mariculture offers the opportunity to utilize these plants
on a year-round basis, lowering overhead costs, providing more stable
work forces and allowing Alaska companies to be more competitive in
markets seeking continual supplies of fresh seafood.

Cultivation of shellfish--ovsters, mussels, scallops- offer the
opportunity for Alaksa processors to diversify oroduct lines, while
salmon farming can provide a flow of fresh product during the
off-season for commercial Ffishing. The year-round nature of
mariculture also will help improve transportation services and lower
the cost of moving product to the marketplace.

Mariculture also will provide a good market for fish foodmadefrom
the waste generated at processing plants.

The complementary nature of mariculture to commercial seafood
production is apparent in British Columbia where processors report an
increasing flow of farmed salmon into existing processing Tacilities.
A recent report prepared for the B.C. government said the B.C.
Fisheries Council which represent major Ffish processors 1in the
province "reported that a trend was beginning whereby many processing
companies were joint venturing with fish farms to market their
product, thereby using the excess capacity of existing plants.
Government sources indicated that over 50 percent of farmsalmon had
recently been contracted for processing by the major unionized
companies."

A recent article in the magazine Canadian Aquaculture points to a
growing 1interest among processors in fish farming. ™I think salmon
farming could be the biggest thing in the seafood industry," said
Harry Guenther of J.S. McMillan Fisheries. Guenther said the company
plans to develop hatcheries to supply salmon farms, pick up grown
fish from the farm sites, and provide processing and marketing
services.

"Right now we all have underutilized production capacity,”™ Guenther
said. "Fish farming"means these assets can be operated 12 months a
year.

(over)
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B.C. Packers, the largest processor 1in the province, also is
processing and marketing farmed salmon. Explains company officer
Vance Lipovsky: "B.C. Packers is in the business of selling fish.

It"s not important whether it comes off a boat or from a farm as long
as it"s of high quality.”

Another example of the compatibility of fish farming and seafood
processing comes from the east coast of Canada where Connors Brothers

Limited has expanded into salmon farming. "We"ve taken an 1idle Tfish
plant and turned it into a hatchery and feed plant,”™ said a Connor
Brothers spokesman. "Aquaculture allows us to keep employees we might

otherwise have to lay off and provides additional employment
opportunities as well."

The Prince Rupert Fishermen®s Cooperative, B.C."s second largest
processing company, provides a clear example of the opportunities for
both processors and fishermen. The House Research Agency reports that
groups of six to eight fishermen are forming partnerships with local
entrepenuers to finance and operate salmon farms. Cooperative members
have 10-20 farms under development. The coop operates hatcheries and
a feed mill to service farms of members and to sell surplus
production to others. The cooperative processes and markets the wild
and farmed production of its members. These fishermen also are
experimenting with oyster and mussel farming.

In explaining his support for mariculture development, one Southeast
Alaska processor recently told the Alaska Mariculture Association
that he wants to operate his plant, retain his local work force and
supply customers seeking fresh fish on a year-round basis. Despite
his efforts to buy all the troll salmon available during the winter
fishery, he was able to purchase only 500 pounds of product the
previous week. Naturally, the worker were sent home, the plant sat
idle and the customers bought fish elsewhere.
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Alaska Mariculture and Seafood Markets

Development of mariculture in Alaska could strengthen the
competitiveness of Alaska seafood in the world marketplace. By
broadening the diversity of products and providing year-round
supplies of premium quality seafood, sea farming will help Alaska
take better advantage of the growing appetites of consumers for fish
and shellfish.

Seafood consumption in the U.S. grew by 609 million pounds or 21.5
percent during the past four years Tfor which statistics are available
(1982-85), but nearly all of that growth came from increased imports
of foreign products. In fact, imports of foreign Ffish and shellfish
increased by 14 percent in 1985 alone. The U.S. fisheries trade
deficit amounted to a staggering $5.6 billion that year.

The growing consumer demand Tfor seafood in the U.S. and throughout
the world is being filled by aquatic farm products. Global
aquaculture production in 1983 was 22 billion pounds and accounted
for about 12.2 percent of the total world supply of edible fish and
shellfish. Experts say aquatic Tfarming production will reach 48
billion pounds by 2000.

At the same time, commercial Tfishing production in the U.S. 1is
declining slowly and world fisheries landings have stabilized. World
aquaculture production is expected to grow by 5.5 percent annually
over the next 25 years, while fisheries landings are anticipated to
increase by .5 percent annually.

Development of oyster, mussel and scallop farms would bolster
Alaska®s ability to offer a variety of high quality fresh seafood,
while salmon farming could allow seafood distributers to offer
year-round supplies of fresh Alaska salmon. A long-term strategy of
supplementZng commercial fisheries landings with supplies of cultured
seafood 1i; Alaska®"s best hope of remaining a major Tforce in world
markets.

Another 1important market consideration for Alaska 1in mariculture
devalopment is the potential impact of farmed salmon production in
the state upon commercial Tfishermen. A close look at the discrete
markets Tfor Alaska®s diverse salmon Industry reveals that farmed
salmon competes with a very small segment of our wild salmon
production.

(more)
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Farmed salmon sales in the United States are directed at buyers
willing to pay a premium for year-round supplies of high quality
fresh seafood. Canned salmon and lower-value fresh and frozen
products (pinks and chums) do not compete with farmed salmon. The
deep red flesh and stronger flavor of sockeye salmon provides a
secure market niche for Alaska®s most valuable salmon species.

The premium quality U.S. markets being penetrated by foreign farmed
salmon are important to only a small portion of Alaska®s salmon
production. Alaska®s troll salmon production which supplies the bulk
of prem .um quality salmon marketed in the "white tablecloth”
restaurant trade accounted Tfor less than 4 percent of the total value
of Alaska®s 1985 salmon production.

While farmed salmon has had a dramatic impact on European markets for
Alaska®"s premium quality chinook and coho catches, the effect in the
United States 1is very unclear. A 1986 survey of U.S. seafood buyers
by the Marine Advisory Program showed that distributers and brokers,
by a three-to-one margin, do not regard farmed salmon as a substitute
for frozen Pacific salmon. This is significant since the Alaska
Seafood Marketing Institute estimates that only three percent of
Alaska®"s salmon production is sold on fresh markets.

Also important to keep in mind is that demand in the U.S. for seafood
is rising so rapidly the market appears to be prepared to handle
tremendous new volumes of product. And, Tforeign production of farmed
salmon will be streaming into the U.S. from the 13 other countries
now involved in salmon Tfarming, regardless of what happens in Alaska.

A Scottish marketing research report said farmed salmon provided
slightly more than six percent of the world salmon supply in 1985 and
is expected to increase its total world market share to about 14
percent by 1990. The Alaska House Research Agency in a 1987 report to
the legislature said, "By 1990, total Tfarmed (salmon) production is
expected to dominate world trading in both fresh and frozen premium
products.”

The additional amount of farmed salmon an Alaska industry is likely
to produce will have an insigificar.t influence on any market
competition between world supplies of pen-reared salmon and Alaska“s
wild catch. If the premium quality markets for Alaska"s commercial
fishing salmon production is to be affected, then these impacts will
occur whether or not Alaskans are involved.

The House Research report on salmon farming summed up the situation
like this: "...the question of whether or not pen rearing of salmon
should be allowed iIn Alaska misses the crux of the issue. Rather, the
basic question 1is whether or not Alaska will use its comparative
advantages as a producer of farmed salmon to compete 1in growing
domestic markets."
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STRAIGHT TALK ABOUT MARICULTURE DE" ELOPMENT IN ALASKA

1 've been hearing a lot about mariculture development in Alaska.
What is it all about anyway?

Mariculture--or sea farming--is a rapidly growing industry
throughout the world that produces food, pharmaceutical and
industrial products. Interest in Alaska focuses on the
cultivation of high value fresh products to supply growing
premium quality seafood markets. The productive, unpolluted
waters of Alaska®s many sheltered bays and fjords are considered
some of the best mariculture sites iIn the United States. These
sea-farming operations offer tremendous opportunities 1in coastal
Alaska to develop year-round jobs. This 1is particularly important
in rural communities where there are few other realistic, stable
sources of new local employment. Literally thousands of
non-petroleum dependent jobs could be created.

What kind of jobs and how many will be created? Are we talking
about another industry that will employ many non-residents and
provide SeW 1ocal benefits?

One of the most attractive features of mariculture is that it
will offer year-round jobs v/hich are likely to be filled with
local residents. Many mariculture operations, particularly
shellfish culturing, are ideally suited for family enterprises.
Finfish farming is more likely to involve a range of businesses
from fTamily operations to medium sized Tarms employing up to ten
people. These businesses also will create new opportunities for
local processing plants, light industrial manufacturing of
equipment such as nets and pens, and new markets for fish and
fish wastes to be used in production of fish food. The increased
exports of fresh seafood products also could help Ilower
transportation costs for all Alaskans. The number of new jobs
that could be achieved under development of the full pccencial of
sea FTarming in Alaska is difficult to estimate. A 1987 study for
the legislature projected "a total employment: effect of about
1,920 jobs and a payroll of S48.8 million™ for salmon farming
alone. This would provide more resident jobs than the present
Alaska 1logging industry and nearly double the resident payroll.
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Q- Isn"t mariculture something new and untested?

A. Fish farming probably originated in China about 600 B.C. and
oyster culturing thrived in ancient Rome and Gaul. Recenc
advances have led to an aquaculture explosion around the world.
The federal government estimated the 1983 world production of
aquaculture seafood at about 22 billion pounds; this 1is expected
to increase to 48 billion pounds by the turn of the century.
Commercial fishing landings are expected to remain relatively
stable during the same period. This production from aquatic farms
will become increasingly important to keep pace with projections
for increased consumption of seafood.

Q. How do we know it will work in Alaska?

A Alaska already has nearly a dozen sea farms producing oysters,
one producing mussel farm, and a recently concluded agreement
between the State of Alaska and Japan calls for the development
of seven scallop sites on Kodiak Island to test the feasibility
of scallop farming in Alaska. The agreement also covers a
feasibility study of giant kelp (Macrocvsistis) farming in Sitka.
Experiments conducted in Southeast by the state and federal
governments have proven the feasibility of pen-rearing King
salmon to marketable size iIn a competitive period of time.

Q- I"m concerned about salmon farming. Can you tell me more about
it?
A. There currently are about 15 countries currently producing

pen-reared salmon. Worldwide production of farmed salmon
increased from 27 million pounds in 1981 to 97 million pounds in
1985. This 1is expected to grow to 314 million pounds by 1990.
These dramatic increases are reacting to a strong and growing
demand in the marketplace for fresh, high quality seafood.
Seafood consumption is growing rapidly throughout the world, and
no where faster than in the U.S. Americans ate 609 million more
pounds of Tfish in shellfish in 1985 than they did in 1982 which
represents a 21.5 percent growth in only four years. Since
domestic commercial Tfishing production declined over the same
period nearly all of the increased sales were enjoyed by Tforeign
producers. In fact, America"s seafood trade deficit increased by
14 percent in 1985 alone to climb to a staggering S5.6 billion."

Q. Even though the market 1is growing, the increases in farmed salmon
production sound like they might hurt our salmon fishermen.

Sales of farmed salmon in the U.S. are 1iirecrea at markets for
premium quality fresh seafood; the Alaska Seafood Marketing
Institute estimates that only three percent of Alaska®s salmon
catch is sold on fresh markets. A 1986 survey of major U.S.
seafood distributors conducted by the Alaska Sea Grant Program
and the University of Alaska reveals that few buyers consider
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farmed salmon to be a legitimate substitute for frozen wild
salmon. Markets for Alaska®s great volume of lower valLue salmon
species (pinks and chums) and virtually all canned production
clearly are unaffected by the high value farmed salmon. Likewise,
existing markets for frozen sockeye salmon appear to be
unthreatened- The only area of market impact on Alaska fishermen
from farmed salmon is the "white tablecloth” restaurant trade
which 1is primarily filled by troll salmon. Trollers accounted for
about four percent of the value of the 1985 salmon catch. The
relatively minor impact of farmed salmon on prices for wild
salmon is underscored by recent figures from the Alaska
Department of Fish and Game. The 1986 Alaska salmon catch of
123.5 million fish was worth S385 million to fishermen or 315
million more than value of the previous year®s harvest of 144.6
million salmon.

This information appears to suggest that farmed salmon is having
little imoact on markets for wild salmon, and there 1is a growing
demand for premium quality salmon. How can we take advantage of

this opportunity?

To take full advantage of the growing markets for premium salmon
Alaska should move forward on two fronts. First, we need to more
aggressively promote our premium quality salmon products, both
fresh and frozen. A pilot project for a Premium Quality Seal
Program was tested in 1986 by the Alaska Seafood Marketing
Institute and Department of Environmental Conservation using
frozen troll-caught salmon. |If successful, this project could
forge the way for the needed promotional effort. Secondly, Alaska
should move forward with the pen-rearing of salmon so we don"t
miss out on this important opportunity for growth. Millions of
dollars have been pumped into the Norwegian economy from 740
salmon farms and 250 hatcheries. This fact has not gone unnoticed
by Alaska®s neighbors--British Columbia and Washington State--who
are aggressively promoting salmon farming. The market
opportunities will be filled by others if Alaska fails to act.

Have salmon fishermen in other countries become involved in
salmon farming?

Yes. More than half (65 percent) of the applicants for Norwegian
salmon farming permits between 1973 and 1978 came from a Ffishing
background. The Prince Rupert Fishermen®s Cooperative in 3ritish
Comulkia provides an excellent example of how fishermen can take
advantage of Ffishing and farming. Groups of six to eight
fishermen are forming partnerships with local entrepenuers to
finance and operate salmon farms. Cooperative members have 10-20
farms under development. The Prince Rupert Cooperative operates
hatcheries and a feed mill to service farms of members and to
sell surplus production to others. The cooperative processes and
markets the wild and farmed production of its members. These
fishermen also are experimenting with oyster and mussel Tfarming.
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How about impacts on our wild stocks? Won"t exotic diseases be

introduced, and what about the potential for sea-farmed TfTish and
shellfish to escape and intermingle with wild stocks?

The State of Alaska already has recognized the need to ensure

that cultured fish and shellfish do not pose a health risk to
wild stocks. The state has implemented the most stringent
cultured fTish health standards in the nation. These regulations
apply to the existing private nonprofit salmon ocean ranching
program and to mariculture operations. The 1iImpressive track
record of Alaska®s ocean ranching program demonstrates that
salmon, other finfish and shellfish can be cultivated in public
waters without risk to wild stocks. These proven regulations are
a model for health management systems at mariculture facilities.
Mariculturists are very concerned and careful about the
prevention of disease because it is critical to the profitability
of sea farms that production losses be very minimal. State
government will play major regulatory and extension agent roles
in ensuring that mariuclture operators have adequate health
management systems to maintain the health of the cultured species
while protecting wild stocks. A 1986 study by the University of
Washington concluded that disease from farmed fish "does not
appear to be transmitted to the wild population.”™ The study went
on to say, "The potenital consequences of the interbreeding of
escaped and wild organirms, if any at all, are unclear. However,
for salmonids at least, the potential magnitude of the problem
woulld seem minimal”™ when compared to the impacts of present ocean
ranching programs.

Mariculture operations obviously require continual sources of
brood stock. Where will it come from? Will it impact existing
fisheries and enhancement programs?

Sea farms will require dependable sources of disease-free brood
stock. During initial development of a salmon farming industry,
brood stock will be acquired through purchases of surplus eggs
from private or public hactheries. This can be replaced by
private hatcheries developed by salmon farmers. Some shellfish
farms--mussels and scallops--will require the collection of brood
stock from wild sources. Brood stock taken from these common
property sources--hatcheries or gathering from the wild--will
occur only if a surplus exists.

I"m concerned about pollution. Will sea farms create
accumulations of waste that will pollute our waters?

Clean water 1is a primary concern of mariculture operators as most
cultured species are very susceptible to pollution. One of the
reasons Alaska 1is so attractive as a mariculture center 1is its
clean and pure waters. A recently completed study by the
University of Washington of salmon farms and shellfish operations
in Puget Sound said there appears to be little risk of adverse
environmental impacts from mariculture. Only farms located in
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areas of very poor circulation pose any danger of accumulations
of organic rich debris threatening sea life.

If mariculture 1is such a natural for Alaska and could be so
beneficial why are there so few sea farms?

Alaska has lagged behind other areas primarily because of the

strength of its natural fisheries resources; mariculture
development has been pioneered in countries where the natural
stocks have been depleted. The strong market demand for cultured
seafood has sparked considerable interest in Alaska in recent

years. Individuals and companies interested in mariculture in
Alaska have encountered the normal problems facing the
development of any new industry. In this case, those problems

have been exacerbated by the lack of a state policy on
mariculture development and the resulting void in direction to
regulatory agencies. The many Alaskans interested in mariculture
have found that permitting processes presently exist only for
oyster TfTarming.

Does this mean Alaska needs to develop a new layer of regulations
and bureaucracy to deal with mariculture?

No. Existing permitting processes can easily be adapted for
mariculture licensing, and the industry will require little in
the way of new government services. Mariculture supporters are
primarily interested in getting the state to provide a regulatory
climate conducive to development of stable, profitable

businesses.

Who will be able to participate in mariculture anyway?

Mariculture 1is open to everyone. No limited entry system or other
artificial legal barriers have been erected. As mentioned

earlier, there 1is great opportunity for many small-scale
businesses, many of which will primarily require sweat equity
investments.

You®"ve convinced me. How do |1 find out more about mariculture and
get involved in this wonderful opportunity?

The Alaska Mariculcure Association has been formed to advocate
policies leading to one development of a stable, year-round
mariculture industry, and to assist businesses develop into
profitable operations. The AMA will provide members with
information pertaining to the permitting and regulatory systenm,
markets, sources of investment capital, quality assurance
practices, research, suppliers and other issues of concern.
Memberships start at only S25 per year.
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Costs of Enterina Salmon Farming vs. Fishina

One of the issues raised during discussions of mariculture
development is the high cost of entering salmon farming. The Alaska
Mariculture Association (AMA) believes the costs of establishing a
salmon farm are comparable to many fishing operations in Alaska.

An economic Tfeasibility study of salmon farming prepared for an
Alaska corporation estimated the initial capital and operating costs
of establishing a small (110,000 pounds annual production) at

$243, 000. The study estimated the initial cost of a larger farm
(440,000) at $896,000.

According to the fTisheries consulting firm of Garner and Williams,
following are typical initial costs of entering the Bristol Bay

salmon fishery, including the purchase of a new vessel and permit.

Estimated Costs of Entering the Bristol 3ay Drift Salmon Fishery

Vessel, electronics, gear $120,000-200,000
Permit 130,000
Insurance (4% of vessel cost) 4,800-8,000
Groceries 2,000

Fuel 2,000
Transportation/miscellaneous 5, 000

TOTAL $263,800-347,000

The cost of entering the Bristol Bay salmon fishery should be
considered a mid-range fishing investment. The Tfollowing examples of
capital costs taken from the classified ads show a wider range on
entry costs. The vessel costs are for used boats.

Vessel/Gear/Permit Costs for Some Alaska Fisheries

Power troller (44" wooden) with permit $87,000
Prince William Sound gillnet (28") w/permit 110,000
Cool: Inlet salmon seine (36" Tfiberglass) w/permit 157,500
Steel seine vessel w/SE salmon permit 289,500

w/SE salmon & herring permits 589,500

w/False Pass salmon pernmit 500,000
AK Peninsula drift/longline (46 1) w/salmon permit 550, 000
66" steel crabber/longliner w/refrigeration 350,000
53" steel seiner/crabber 400,000
108" steel joint venture dragger 1,950,000

130 Seward Si., Suite 201 + Juneau, Alaska”9801 + WO07) U63-3600



Bob & Donna Meyer
907-946-1234

fish Buying e General Store

Meyers Chuck, Alaska 99903
Marcn 7, 1937

Reorssentative Adelheid Herrmann
Alaaxa State Learslat.ure

Pouch Vv (MS 3100)

Juneau. Alaska

Dear ReDresent.atj.ve Herrmann:

ieadersnip is neeaed if Alaskans are to participate in the "Blue
Revolution”™ (see House Research Aqency Report 37-B: Aquaculture
m Alaska).

ifoffers remote coastal communities like Meyers Chuck
an opportunity to atversify their economies, which are based
generally on fishing and logging. For example, curing the past
ten years, the volume and value of salmon harvested at Meyers
Chuck decreased by nearly 50 percent as a result of market
conditions and changes in harvest regulations. Because of the
depressed lumber market local residents have been unable to enter
this industry and have had to move from the community or seek
financial assistance from the state m order to remain.

Aouaculture can ameliorate the effect that the volatile fishing
and ioqqing industries have on local economies by providing off-
season employment for fisnermen and loggers as well as year round
employment. A3 stated m the aforementioned report, employment m
aquaculture If it is allowed to develop in Alaska may exceed that
provided by the 1iogging industry.

Many of your constituents are involved in the salmon industry and
are concerned about the effect of salmon farming on their
traditional markets. Rightly, they should be concerned, because
regardless of what the legislature decides pursuant to
aquacuiture, the industry 13 and will continue to compete with
high quality pen reared fish from Europe, South America, New
Zealand and parts of the Pacific Rim. I am concerned that by
concentrating their efforts on resisting development of an Alaska
basea saimon farming industry, they are hiding from the need io
improve the quality and marketing of wild caught saimon (Which is
needed if the industry is to maintain its market snare).

Thank you for your consideration.

Sincerely
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March 2, 1987

The Alaska Legislature
Juneau, AK 99811

-re: Mariculture Iegislationt

Dear Alaska Legislator

the Resource'Development Council supports He 108 and sB 7

106 a9 a means of diversifying the seafood industry and
creating resident employment through mariculture
development. It is important that we have legislation in
place which addresses all types of mariculture projects.

Existing law bans many forms of aquatic farming in
Alaska. We must legalize all shellfish, sea vegetable
and finfish operations if we are to take advantage off the
market opportunities that mariculture presents.

Mariculture products compete in markets completely
separate from commercially caught and processed seafood
products. By penetrating these new markets and
introducing consumers to new, high-quality Alaska

seafood products, all Alaska seafoods will benefit from a
more positive image.

Mariculture operations require full-time, year-round
labor forces. Not all regions of the state will be
suitable for mariculture, but where it is feasible, it
can provide a much-needed expansion and stabilization of
local employment. For some communities where traditional
fisheries are declining and little or no opportunities
exist in other industries, mariculture may be the
brightest spot on the horizon.

EB 108 and SB 106 provide a framework within which all
areas of mariculture can be developed with concern for
the environment and existing fishery activities. The

Resource Development Council supports passage of trese
bills to help diversify and stabilize Alaska®"™s economy.

Sincerely,

DEVELOPME2 COUNCIL
_nc

Paula P. Easley
Executive Director



Adelheid iisriasnui Reorssenrstive
A_.3SK3 Stdta Leaisiature

~.2. Box V (M 3 U'J>

Juneau. Alaska

February 23, JdwW.

Dear rteoraaen”™at,:"-~ Kerrnamm:

As a partner in 2 private, non-orofit saiaon haicaery ana

"hooefui-io-o0e" participant, in a 3iaricuitura coerat..on, | nave a
personal interest in HB-103./ As a orcfaaaionai economist in
.1.33X3 since 1971 and a raaicem. since 1993 I am ccnvincaa man

year support/ of naricuitura in Alaska is 1n tr.a rus.ic lataraat.

—-iany people who have an interest in mariculture ao net expect
state loans, gifts or other forms of "help". vhat we co expect
and hope for is a 3imple approacn tnat will remove me
oureaucratic titfails and r-ecunear,t state 'processes'"™ tnat
required ever TfTour years of persistence and dedication to 00 tain
-use the permits for one of the private non-profit hatcnenes.

what we ask cor is a cleared path that we can walk on m pursuit
of our entrepreneurlai interests. I cannot afiora another four
or five year3 of expense, 1iaoor ana opportunity cost.

l- —8 preaict2b_e, 1 suooose, out disturbing tnat the reciona.
scuacuiture associations nave soilicitec proposals tram ioooyists
to mount a campaign designed to prevent passage 0= legislation
that will allow for oritvate mariculture ooerations.

Your expertise and leadership will prove invaluable m allowing

the mariculture industry in Alaska to prosper ana grow. A-asxa
is a small part of the international fishery economy, out the
potential exists to become very significant. If you will assist

sy making sure that we are allowed to pursue our goals the
potential may oe realized.

I will 1ioox forward to your resoonse ana contribution to enao.ir.
m_eaisiatioR .

iScectiua

anao . A. Brman

Anchorace. Aiasxa



March 3/ 1987

The Honorable Adelneid Herrman
HOUSE OF REPRESENTATIVES

?. 0. Box V

Juneau, Alaska 99811

Dear Representative Herrman:

I an 23 years old. I was bora and raised in
Alaska. I have commercial fished tor the past 6 years, as a
deckhand in both tne Bristol 3ay and Cook Inlet salmon
fisheries, and 1 have longlined for halibut. I am writing
to voice my support of House 3ill 108, the mariculture *
bill. | As a young Alaskan, | seek employment in a Ffield that
will provide me with security and a sense of permanence.
More specifically, 1 have reached the point where 1 wish to

obtain my own commercial fishing operation, yet,
prohibitively high start-up costs prevent me from doing so.

The limited entry system has created an economic
barrier tnat prevents many Alaskans like me from
participating in the salmon Tfishing industry in an

owner/operator capacity. It requires anywhere from
$100,000 to $500,000 to break into today®"s salmon Tfishery at
a successful level. Over half of this start-up cost derives

from the exorbitant value placed on limited entry permits.

Traditionally, Alaskan fishermen have been a

symbol of 1independence. In tne past, they have prided
themselves on being their own bosses, on making a living
trom Alaska®s waters. Recently, however, the economic

barriers erected by limited entry have created an exclusive
fishery that excludes many Alaskans, both white and native,
trom participating in a traditional livelihood. Young,
aspiring commercial Tfishermen have been denied access to a
natural resource that is the common property of all
Alaskans. Currently, over 20% of all limited entry salmon
permits are held by non-residents. Additionally, most Tfish
processing plants are owned and operated by Seattle-based
firms. Obviously, with such a high percentage of
nonresident risnermen and processors, mucn of the revenue
generated by Alaska®"s salmon fishing industry leaves the
State. Alaska®s commercial salmon fishery no longer otfers
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an alluring sense of independence. Since gning limited
entry/ the salmon industry has transformed into an
economically exclusive enterprise. For me/ and many like

me/ the commercial salmon rishery 1is a closed door.

A second ; .oblem wh . plagues Alaska®" s salmon
lisheries is a short/ but intense fishing season during
wnicn huge volumes of salmon must be harvested and processed
in a matter of weeks. Hign volumes of Tfish result in a poor
quali ty product. The fish are thrown about.- are walked
upon /7 and in some instances/ remain aboard tenders for as
long as 48 hours without being processed or retrigerated.
Despi te precautionary measures taken in transpor ting and

proce ssing the oduct/ salmon are severely bruised by seine
nets and gill nets before they are even removed Tfrom the
wa ter Because of poor quality/ 97% of Alaska®"s salmon are

sold on tne frozen and canned market.

A mere 3% of Alaska"s salmon are sold on the fresh
market. Alaska®s fresh salmon production is caught by a
handful of Southeast troll fishermen whose low volume
fishery enables them to maintain a high standard of
quality. As a result/ they are rewarded with a sale price
that is as much as four times the price of salmon destined
tor the canned market.

Fish farms will produce a similar/ premium product
and will cater to this same fresh market. Only fish farms
will be able to supply fresh fish on a year-round basis,
Southeast troll fishermen contend that Ffish Tfarming in

Alaska will undermine their markets. Such 1is not the case.
Soutneast troll Ffishing cannot possibly meet the rapidly
growing demand for fresh salmon. Presently/ demand 1is so

great/ yet U.S. production 1is so |0W, that the United States
must import tne majority of its fresh salmon from salmon
farms in Norway Secondly/ the southeast troll fishermen
will not be displaced by Alaskan fish farmers. Instead/
toreign suppliers will be forced out of U.S. Markets as
Alaskan rish farms begin to fill the demands of a fresh
marke t.

Fish farming 1is an industry that is taking coot
tnroughouc the world. Norway and Japan/ world leaders in
fisn farming/ already have developed worldwide markets for
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pen-reared salmon. France, New Zealand, Great Britain,
Chile, and Canada are rapidly following suit. Although many
commercial salmon Tfishermen sincerely believe that salmon
farming in Alaska will destroy their livelihood, this is not
tne case. Japan, for one, nas shown the opposite to be

true. In Japan, Tfish farmers and commecial Ffishermen
coexist successfully. And, closer to home, Washington state
nas demonstrated similar cooperation between farmers and
tisnermen. Besides, it commercial fishermen®s concerns over

competition from Alaskan fish farms were truly warranted,
tnen snould they not be equally concerned about competition
from foreign fish farms? The tact is, the rest of the world
will develop mariculture industries regardless of what
Alaska decides to do. Fultulling this country®"s fresn
market tnrougr. pen-reared domestic salmon rather than
chrougn pen-reared foreign salmon will ultimately secure
this country®s salmon markets for Alaska®s commercial
fishermen and tisn farmers alike.

Finally, fish farming can bolster Alaska“s
depressed economy. It can provide new opportunity for
stranded commercial fishermen like me. More importantly, a
mariculture industry can directly employ thousands of
Alaskans on a year-round basis, and can indirectly employ
tnousands more in the fields of engineering, construction,
transportation and marketing.

Governor Cowper, in his State of the State
address, stressed the need for Alaska to break away from its
dependence on oil. He emphasised the need to diversify
Alaska®"s economy to ensure fiscal strength in the future.
The mariculture industry provides one such opportunity to
diversity. Alaska, with 1its clean waters and limitless
coastline, is ideally suited to support a multimillion
dollar mariculture industry. The time to act 1is now. As
policymakers and fellow Alaskans, | urge you to support
House 3ill 108. Mariculture in Alaska can pick up where oil
left oft by providing high quality, fresh seafood products
mat can be marketed worldwide and throughout the year.
Together, Alaska®"s tisn tarmers and commercial Tfishermen can
develop international markets that will propel them to the
forefront or world salmon production and will give new
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dimension to Alaska®s proud title of "the salmon capital of
tne world."

Sincerely,

Thornas C. Pease
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larch 26, 1387

The Honorable Adelheid Herrmann, Cochair,
House Resource Committee

Attention: Deborah.
Madam Chairman and House Resource Committee members;

Due to the particular topics scheduled on March 24th much or the
results or my experiences in salmon farming went unsaid. | would like
to make the following statements in hopes of assisting Alaska to begin
developing of what many of us believe to be one of the best economic
opportunities Alaska has -- aquaculture. The following opinions are
that of the General Manager of a salmon farming venture that i3 in the
process of developing 10 3ites with annual sales of US$25 million
within five years, relative to some 3.C. ventures, not a particularly
aggressive plan.

1. Salmon industry evolution. Salmon farming has become an important
part of world salmon marketing. It will not cease to exist. [f Alaska
chooses not to become part of it, other nations will apFIaud. Along
with their 3almon farmers, other countries processing plant workers
will work year around, as will their draggers, net, feed and equipment

mak«ra, marketer* and many others.

2. Farm size: Aquaculture is a very competitive economic endeavor,
Alaska has to come from way hehind over a dosen other nations in
technical, financial and in infrastructure matters. Aquaculture cannot
be expected to have much of a chancu If mada to bear* however Well
intended, legislated Inefficiencies — such as farm size restrictions.
(Two sizes appear to be the most viable — small, perhaps family based,
operated by someone who already lives on or near a site, who. combines
with other small farmers in purchasing and sales, and larger, corporate
based clusters of five-tan farms. 3ig corporations have not, thus far,
done well in aquaculture.)

The result of making the same mistake Norway has made in limiting the
volume of net pens allowed is too high of fish density. The result of
chat is increased costs due to disease resulting from 3tress, increased
point source organic loads, and overall much greater financial risk.

3. Markets: What harm that has been done to Alaskan 3almon fishers,
for the near term has already been done. (Norway alone produces more
farmed Atlantic salmon than the total U.S. catch of coho and chinook
combined, all states, all gear types.) In regards to salmon farming,
what Alaska does or does not do will not matter for many years in
international farmed salmon markets. If no discernible difference
exists, and if a net increase in jobs are to be realized, then we
Should have it. Additionally a consistent supply of fish," commercially
harvested in the summer and commercially farmed in winter will result
in year around jobs — the best way to “Alaskanize" the fishing
industry that | know of.
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4. Supply of domesticated smolts. Sach 3mall farm will need about
10,000 smolts, flarge farms, 100,000-plus. It is suggested that strong
urging be given to ADFSG-FRED Division to at least supply eggs, and
that provisions for converting local PNP corporations to private-profit
hatcheries (with loan ﬁayback as a .condltlonf be provided for. (The
IRS status of PNP hatchery corporations must be carefully considered.)

It Is also suggested that domesticated broodstock be c§3rudently allowed
into Alaska, In small numbers, for a restricted P_erio or time while we
are testing and selectln% local stocks. Without fish stocks flong held

in captivity, Alaska will have a difficult time catching up. (See the
latest Canadian regulations for a guideline — enclosed.)

5. Ongoing research and development/training. No new species of
aquatic organism has recently been brought into cultivation without
extensive R&D efforts. The model that appears to work best i3
typically university-based, with a state providing the facility and the
researchers finding the actual research lorOJect funds.  Comhbined with
community college efforts, workers can also be trained at the facility.

6. Unnecessary/duplicated controls. There already exists a plethora
of studies in which no major problems have been found -- at least none
that compare with the question "What is the effect of commercial or
intensive recreational fishing?". Many agencies already have a myriad
of laws and regulations, just ask someone who has been through the maze
already. Pollution (salmon are a pristine water organism so that
problem is se_lf-gorrectlng), shipping lanes and safe harbors,
traditional fishing grounds and other land use conflicts and a number
of other potential Eroblem areas aIreadK have a number of concerned
agencies. As your know all too well, these times of decreasing
budgets. Imposing additional demands upon state agencies, when
existing statutes and regulations already protect the public interest
due to vague concerns, Serves no one.

7. Financing. Salmon farming is capital intensive due to the
two-three year period at st_art-u5p with no revenues. To start even a
small farm can easily require $50,000 or more. A moderate-sired farm
car. require $2 million. 3ank3 do not readily loan monies for new
ventures in start-up industries. The only source of financing that |
know of from financial institutions comes from countries already well
established in 3almon farming. (The best source is Norway.)

You do not have an easy task ahead of you, but Alaskans need the work,

Thank you for your time,

Curt Kerns, General Manager
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Federal-Provincial Policy for the Importation
of Live Salswnids Into British Columbia

In recognition of the cowercl.il and recreational value of wild ad
cultured native salaonid stocks In British Columbia and the Yukon Territory,
1t 1s essential to protect their genetic Integrity ad freedon from exotic

diseases,
Therefore, no Importations of fish belonging to the family Salaonldae
* sill be authorized fay Federal or Provincial fisheries nmanagenent* agencies

which are not 1In compliance with this policy, effective on date of signing.

General:

1. Approved importation of live salmon!ds nmust conply with the Canadian Fish
Health Protection Regulations {CFHPR).

2. Only surface-disinfected, fertilized eggs will be laported. b live fish

or unfertilized eggs or milt will be allowed.
3. Only Atlantic salnon (Salso— aalar) mend- n orn“aradrooous— radntok— trout-
(Salao galrdnerl) will be considered for Importation.

4. laportatlon of rainbow trout will be considered only from brood stock
that was hatched and reared In Canada and continental U.S.A.

Atlantic Salmon:

5 As of April 1, 1S87, egg Imports will be limited to 100,000
eggsl/year/Hcence and allowed only from brood stock that has been held at
the source facility (hatchery and sea pen), separate from other stocks,
for one full generation. This neans that consideration could be given
to 2 Atlantic salmon from Canada and the U.S.

6. No direct Importation of Atlantic saloon eggs will be permitted from
continental Europe, from the southern hemisphere, or from countries 1n
which viral hemorrhagic septicemia (YHS) 13 koan or suspected to occur.
Importation will be considered only from sites that (1) a Canadian iacil
?1sh Health Officer has approved after a site Inspection; (11D caun
denonstrate a thorough record of disease history to the satisfaction of a
Canadian Local Fish Health Officer; (111) can doarent and demonstrate
disease-free water supply system; and (1v) can doc»ent and demonstrate
the capability of the physical plant to Isolate stocks and prevent
disease transfer between stocks.

.2
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Issportatlon of Atlantic salson eggs will be for the purpose of developing
aquaculture brood stocks In British Columbia. Importers aust propose a
number or percent of fish to be held to maturity for reproduction ard
collection of sex products and denonstrate progress and Intent to
establish brood stocks,

Consideration for laport *111 be given particularly to stocks that are
demonstrably adapted for conxeerclal aquaculture pen rearing, assuring
that all other conditions are ant.

After Harch 31, 1989, rno further shipments of Atlantic saton *111 be
penaltt*d.

All Atlantic salaon Bust be held under strict quarantine (as outlined

below).

Live Salmonlds:

Notwithstanding sections 2,3,5,6 and 8, exceptions say be permitted

for United nummbers of eggs or small volumes of »ilt for such *tlvltiles
as research or brood stock development and Inmprovenment vhen aork Is to be
conducted under strict supervision of governmment fisheries agencies.
Approval for exceptions wst be obtained from the Director general,
Pacific Region, Department of Fisheries and Oceans and the Director,
Fisheries Branch, British Columbia Ministry of Environment and Parts.

Atlantic Salmon Quarantine Conditions:

12

13.

14.

15.

Prior to the arrival of any eggs, a quarantine facility wst be Inspected

and approved by designated govermnment personnel according to the

following conditions as judged by the designated Fish Health Officer.

The quarantine facility wst;

a) be an adequately enclosed area, physically separated froa any other
hitcheiy operation;

b) have restricted access;

c) have approved facilities for disinfection of effluent.

All eggs and resultant fish wst be held in quarantine for a etntaum of

12 nonths after arrival.

All stocks in the Initial year and thereafter all stock kept for brood

stock oust be inspected and sanpled according to the C(HHPR Manual of

Compliance. Flsh wst be sampled 3 times 1In their quarantine year ard

unce just after transfer to salt water. Brood stock must be sanpled at

aaturlty.

Diseased stocks:
a) shall be destroyed 1f VHS, 3PN, or whirling disease 1s detected, and

b) aay be ordered destroyed or treated 1f any disease listed in Schedule
Il of the CHHPR 1s detected.

Also, detection of sny other disease designated by Federal and Provincial

fisheries Managenment agencies say lead to the sane requirement for stock

destruction or to further quarantine of the stock.



l<m Lo .1 MO forii6RKVUR JI <us G ue.mmil ¢\ X

e 3-

16. Failure to conply with 17cortatlon or quarantine conditions will result
In suspension of the Coowereial Fish Fam licence of the facility.

Karine Rearing of Atlantic Salnon:
17. All novenments of Atlantic saloon from hatchery to suit water will he by
Federal-Provincial Transplant Committee approval only.

The precautions taken 1n 1 to 17 above are designed to arfnlmilze the risk of
introducing exotic fish diseases and to aaxialte the chances for detection of
any exotic fish diseases that say be carried by introduced stock.

Procedures:

18. All requests fOr permission to laport live salmonlds are to be addressed
to the Canada-8riltlish Columbia Transplant Committee, c/o local Fish
Health Officer, Pacific biological Station, roisnrond Bay Road, HaalfflQ
British Columbia, VSR 5G.

19. In recognition of the Inportanceof mnmanaging fish disease uoon the
orderly development of aquaculture In British Columbia, and recognising
the lead role of the Ministry of Agriculture and Fisheries 1n
aquaculturei the Department of Fisheries and Oceans and the Ministry of
Environment and Parks will confer with the M inistry Of Agriculture and

Fisheries:
a) prior to any decision being meck by the parties regarding item 11
requests;

b) prior to ary anendmrents to the policy under Item 20;

c) at least semi-annually regarding the nature and status of requests to
the Canada-British Columbia Transplant Conmittee to Import live
salmonlds to British Columbia.

Anmendnent

20. This policy nmay be anended by nutual consent of the signatories.

APPROVED:

Peter Meyboom Deputy Minister 8. E. Marr, Deputy Minister
Department of Fisheries | Oceans B.C. Ministry of Environment and Parks
Date Date

November 17, 1986



VILLAGE PARTICIPATION CONFERENCE RESOLUTION #87 -4

ENTITLED:

WHEREAS,

WHEREAS r

WHEREAS,

RESOLVED:

IN SUPPORT OF SENATE BILL 106.

mariculture presents important economic opportunities
to many rural communities; and

rural communities need to become more self sufficient;
and

this method of economic development, suits many rural
communities.

Now, therefore, be it
that the 1987 Village Participation Conference hereby

supports pending legislation regarding mariculture
(Senate Bill 106).

ADOPTED this 27th day of February, 1987 at the Village Participation

Conference

in Juneau, Alaska.

Chester Ballot, Chairperson
1987 Village Participation Conference
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ENTITLED: IN SUPPORT OF SENATE BILL 106.

WHEREAS, mariculture presents important economic opportunities
to many rural communities; and

WHEREAS, rural communities need to become more self sufficient;
and
WHEREAS, this method of economic development suits many rural

communities.
Now, therefore, be it

RESOLVED: that the 1987 Village Participation Conference hereby
supports pending legislation regarding mariculture

(Senate Bill 106).

ADOPTED this 27th day of February, 1987 at the Village Participation
Conference in Juneau, Alaska.

Chester Ballot, Chairperson
1937 Village Participation Conference






Re: H5 103: Mariculture

Hay name is Raul He Collar.. 1°ve been raising salmon at State, Rscerai. me private
hatcheries in Alaska for 13 years.

The opposition .3 HO LO3 seems to fall into (4) categories:

1. Cocpetitlon

2. Effectice Control or proposed industrial uevalopmant
Environmental Irnaact

4. feasibility

The feasibility of a private business is in ny view the burden of the business
community and not the government. ilny mariculture project _involving net pen rearing
will require a lot of vesteu capital and 305 ;people are not going :0 proceed on these
projects without sprecty fair indication that they "nave a reasonable chance of making
a profit.

Environmental inpacts of these projects in my opion would be ensignticant when compared
to sicst industries that A..aaka bends over backwards crying to develops. This issue
should be dealt with through policy and not legislation. Disease issues could be dealt
wicn as specified in H3103 through the ADFaG FR2D division pathology which already

is in a position to handle this.

Effective control of thia industry®s development 1is a vary important is3ue. | feel
that thia bill provided enough control for the initial process and that, if pas-sed,
would allow for follow-up policy to be put in place, which is critical to avoid foreign
or outside control of this industry.

Competition is, in my mind, the oruy real issue here that has enough merit to question
this bill.:s ability to pass. | think that pen rearing in Alaska will be more difficult
than u lot of people believe. It is also possible that due to our temperature ar.d
climate many facilities would be becter off producing pan-sited fiah, which seems to be
more effective, and has no wild market counterpart.

Wa"ra talking about a viable business here, and it"s farming pure and simple. 1 don"t
think A.aska has the legal grounds nor the justifications to pass up ;hi3 opportunity.
The r»3t of the world will continue to crank out more and more of thata fiah regardless
of the success or failure of this bill. Whatever cotnneticion there i. -ill be there
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