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F O R E W O R D

Th is  report on Marine Re sou rce s  and Aquacu l tu re  P rograms in the State 
of Hawaii was p repared  in r e spon se  to Senate  Resolut ion No, 186, adopted 
d u r in g  the 1978 l eg i s l a t iv e  s e s s i o n .

The report  t r a ce s  the  role of the  ocean and the p ract ice  of aquacu l tu re  
in anc ient Hawaii ,  and the s u r g e  of in t e r e s t  in marine and aquacu l tu re  a f f a i r s  
s ince  the  publ icat ion of Hawaii and the Sea in 1969; and s e t s  forth the 
p re sen t  s t a tu s  of the marine r e sou rc e s  and aquacu l tu re  p rograms  in Hawai i ' s  
s ta te  government .

The report was in i t ia ted ,  o r g an i z ed ,  and conducted by Lloyd K. Migita 
of the Office of the L eg i s l a t i v e  Re fe rence  Bureau  unti l  i s d epa r tu re  from the 
Bu reau .  In m id - i 9 8 2 ,  Ann M. Ogata of the  Bureau  v. :.s a s s i g n ed  to update 
and complete the report .

We w ish  to e x p r e s s  our  s in c e re  apprec iat ion and g r a t i t u d e  to the 
fol lowing ind iv idua l s  fo r  p ro v id in g  us with persona l  in te rv iew s  and information 
requ ired  in the  cou r se  of th i s  s t u d y :  D r .  J t h n  C raven ,  Cha irman of the
Marine Counci l ,  U n ive r s i t y  j f  Hawai i ; Dr .  Noel P. Kef ford ,  Dean of the 
Col lege of Trop ical  A g r i cu l tu r e  and Human Re sou rce s ,  U n ive r s i t y  of Hawaii; 
Rose T.  P fund ,  Acting Assoc ia te  D irector  of the  Sea Grant  Col lege Program, 
Un iver s i ty  of Hawaii; Kent M. Kei th , Deputy  Director of the Department of 
P lann ing  and Economic Development; Ed g a r  A. Hamasu, Deputy  Director of 
the Department of Land and Natural Re sou rce s ;  John S . Corbir , Manager of 
the Aquacu l ture  Development Program , Department of Land and Natural 
Resource s ;  Henry M. S a kud a ,  D irector  of the  Divis ion of Aquatic  Re sou rce s ,  
Department of Land and Natural Re sou rce s ;  Paul Y .  Kawamoto, Chief of the 
F i she r ie s  B r an ch ,  Department of Land and Natural Re sou rce s ;  Eugene  S. 
Imai, Admin is t ra t ive  Se r v i c e s  Off icer ,  Department  of A g r icu l tu re ;  Wilbert 
Kubota, Food and D rug  In spec to r ,  Department of Health; Har ry  Murakami, 
Chief Eng inee r  of the Harbors  D iv i s ion ,  and S ta f f ,  Department  of 
T ran spo r ta t ion ;  Artemio Delos R eye s ,  Sect ion Head of P roper ty  Management of 
the Harbors  D iv i s ion ,  and S ta f f ,  Department of T ran spo r ta t ion ;  Dav id E. 
P a r son s ,  Sta te Boating Manager  of the  Harbors  D iv i s ion ,  Department  of 
T ran spor ta t ion ;  Denn is  E. R u t h r a u f f ,  Oahu D i s t r i c t  Manager of the Harbors  
D iv i s ion ,  Department of T ran spo r ta t io n ;  and Clarence Okamura,  A s s i s t an t  
Chie f for Adminis trat ion of the  Harbors  D iv i s ion ,  Department of 
T  ransporta t i  j n .

Samuel B .  K. Chang 
Di rector

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 Hawaii. 
It touches as v/ell upon the significance of the ocean in ancient Hawaii, and 
upon the early practice of aquaculture by the Hawaiians.

The report finds that substantial strides have been made in 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 in these areas:

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

(2) The statutory creation of an Aquaculture Coordinating
Advisory Council and an Ocean Resources Coordinating 
Advisory Council.
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F I N D I N G S ,  C O N C L U S I O N S ,  A N D  R E C O M M E N D A T I O N S

C h a p t e r  3

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 first ascertaining 
whether the fragmentation of functions and activities in 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 in 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 is involved with land use management and coastal 
zone management; the Department of Health administers sanitation, solid 
waste, and other la 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

3. Major organizational and reorganizational efforts have taken p l a c e
since the adoption of Senate Resolution No. 186-78.

(a) Establishment of the Hawaii Fisheries Coordinating Council.
T h e  H a w a i i  F i s h e r i e s  C o o r d i n a t i n g  C o u n c i l  w a s  e s t a b l i s h e d  b y  
A c t  2 8 2  o f  t h e  1 9 8 0  l e g i s l a t i v e  s e s s i o n ,  u f o r  t h e  p u r p o s e  o f  
a d v i s i n g  t h e  B o a r d  o f  L a n d  a n d  N a t u r a l  R e s o u r c e s  o n  f i s h e r i e s  
m a t t e r s  a n d  c o o r d i n a t i n g  f i s h e r i e s  a c t i v i t i e s  a m o n g  t h e  v a r i o u s  
f e d e r a l ,  s t a t e ,  a n d  c o u n t y  a g e n c i e s  a n d  p r i v a t e  i n d u s t r y .

T h e  C o u n c i l  i s  c h a r g e d  w i t h  a d v i s i n g  t h e  B o a r d  o f  L a n d
a n d  N a t u r a l  R e s o u r c e s  o n  m a t t e r s  r e l a t i n g  t o  f i s h e r i e s
d e v e l o p m e n t  i n c l u d i n g : 5

H i

d)

(2)

( 3 )

( 4 )

P r o p o s i n g  a n d  p r e p a r i n g  
d e v e l o p m e n t  p l a n s  a n d  p o l i c i e s ;

p r o g r a m m a t i c  f i s h e r i e s

C o o r d i n a t i n g  a l l  s t a t e  f i s h e r i e s  a c t i v i t i e s  a s  t h e y  r e l a t e  t o  
t h e  f e d e r a l  a n d  c o u n t y  g o v e r n m e n t s ,  p u b l i c  a n d  p r i v a t e  
o r g a n i z a t i o n s ,  a n d  c o m m e r c i a l  e n t e r p r i s e s ;

C o o r d i n a t i n g  s t a t e  a g e n c y  r e q u e s t s  f o r  f e d e r a l  g r a n t s  a n d  
t e c h n i c a l  a s s i s t a n c e ;

P r o m o t i n g  c o m m u n i c a t i o n  b e t w e e n  i n d u s t r y  a n d  g o v e r n m e n t  
s e c t o r s ,  i n c l u d i n g  t h e  c o n s i d e r a t i o n  o f  p r o b l e m s ,  
r e q u i r e m e n t s ,  a n d  a v a i l a b l e  f i n a n c i a l  a n d  t e c h n i c a l  
a s s i s t a n c e ;

( 5 )  P e r f o r m i n g  s u c h  s e r v i c e s  a s  m a y  b e  
G o v e r n o r  a n d  t h e  L e g i s l a t u r e ;  a n d

r e q u i r e d  b y  t h e

( 6 )  P r e p a r i n g  a n d  s u b m i t t i n g  a n  a n n u a l  r e p o r t  t o  t h e  
G o v e r n o r  a n d  t h e  L e g i s l a t u r e  p r i o r  t o  e a c h  r e g u l a r  
s e s s i o n .

( b )  Transfer of the Aquaculture Development P r o g r a m  t o  t h e  
D e p a r t m e n t  of L a n d  a n d  N a t u r a l  R e s o u r c e s .  T h e  A q u a c u l t u r e  
D e v e l o p m e n t  P r o g r a m  w a s  t r a n s f e r r e d  b y  t h e  G o v e r n o r  f r o m  
t h e  D e p a r t m e n t  o f  P l a n n i n g  a n d  E c o n o m i c  D e v e l o p m e n t  t o  t h e  
D e p a r t m e n t  o f  L a n d  a n d  N a t u r a l  R e s o u r c e s  i n  J a n u a r y  1981 t o  
c o n s o l i d a t e  s t a t e  a q u a c u l t u r e  a c t i v i t i e s .  A d m i n i s t r a t i v e l y , t h e  
P r o g r a m  w a s  p l a c e d  i n  t h e  O f f i c e  o f  t h e  C h a i r m a n  o f  t h e  B o a r d  
o f  L a n d  a n d  N a t u r a l  R e s o u r c e s .

T h i s  t r a n s f e r  w a s  c o n s i s t e n t  w i t h  a  m a j o r  r e c o m m e n d a t i o n  
o f  t h e  S t a t e  s  a q u a c u l t u r e  d e v e l o p m e n t  p l a n ,  A g u a c u l t u r e  
D e v e l o p m e n t  f o r  H a w a i i :  A s s e s s m e r  '  a n d  R e c o m m e n d a t i o n s ,
w h i c h  s e t  f o r t h  t h e  n e e d  f o r  a  p e r m a n e n t  a q u a c u l t u r e  l e a d  
a g e n c y  t o  c o n s o l i d a t e  e f f o r t s  a n d  p r o v i d e  a  f o c a l  p o i n t  t o  
p r o m o t e  a n d  e x p e d i t e  t h e  d e v e l o p m e n t  o f  a q u a c u l t u r e  
p r o d u c t i o n  i n  H a w a i i . 6



MARINE RESOURCES AND AQUACULTURE PROGRAMS

The Plan listed three important requirements to be 
considered in determining the most suitable lead agency for 
aquaculture: (1) involvement in economic development, (2)
functions compatible with aquaculture and involvement with 
fisheries, natural resource management, and/or food 
production, and (3) adequate facilities 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

(c) 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 :«ion, 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, mollusk, 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.

(d) 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.11 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

32
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for federally funded presets based on the needs and 
goals of the State;

(2) 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;

(3) Assist those departments having interests in marine 
affairs, coordinate those activities which involve the 
responsibilities of multiple state lgencies, 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 in the Pacific basin, private and 
public organizations involved in marine scie.ice and 
technology, and commercial enterprises of Hawaii's 
leadership potential as the center for marine affairs;

(5) Coordinate the State s involvement in 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 immediate 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 a d d r e s s e d 1 “

To implement 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

W
T h e  O f f i c e  w o u l d  a s s u m e  t h e  f o r m e r  f u n c t i o n s  o f  t h e  

O f f i c e  o f  t h e  M a r i n e  A f f a i r s  C o o r d i n a t o r  t r a n s f e r r e d  b y  A c t  
2 8 1 .  10

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

T h e  S t a t e ' s  a q u a c u l t u r e  m a s t e r p l a n ,  A q u a c u l t u r e  D e v e l o p m e n t  f o r  H a w a i i :  
A s s e s s m e n t s  a n d  R e c o m m e n d a t i o n s , h a s  b e e n  i n  t h e  p r o c e s s  o f  i m p l e m e n t a t i o n  
b y  t h e  A q u a c u l t u r e  D e v e l o p m e n t  P r o g r a m  s i n c e  J a n u a r y  1 9 7 9 .  A  m a j o r  
r e c o m m e n d a t i o n  o f  t h e  S t a t e  s  c o m m e r c i a l  f i s h e r i e s  m a s t e r p l a n ,  H a w a i i  F i s h e r i e s  
D e v e l o p m e n t  P l a n , w a s  t h e  l e g i s l a t i v e  e s t a b l i s h m e n t  o f  t h e  H a w a i i  F i s h e r i e s  
C o o r d i n a t i n g  C o u n c i l  i n  1 9 S 0 .

A d r a f t  o f  t h e  S t a t e ' s  n e w  o c e a n  m a n a g e m e n t  p l a n  i s  n o w  b e i n g  
c i r c u l a t e d  b y  t h e  D e p a r t m e n t  o f  P l a n n i n g  a n d  E c o n o m i c  D e v e l o p m e n t ’s  H a w a i i  
C o a s t a l  Z o n e  M a n a g e m e n t  P r o g r a m  f o r  r e v i e w  t o  v a r i o u s  s t a t e  a n d  f e d e r a l  
a g e n c i e s .  I t  i s  i n t e n d e d  t o  p r o v i d e  c o n s i s t e n c y  i n  m a n a g e m e n t  b y  s e t t i n g  
f o r t h  o b j e c t i v e s  a n d  p o l i c i e s ,  a n d  c o u l d  a l s o  p r o v i d e  a  f o r u m  f o r  c o n f l i c t  
r e s o l u t i o n  a s  w e l l  a s  f o r  t h e  d e t e r m i n a t i o n  o f  p r i o r i t i e s  r e l a t i n g  t o  o c e a n  
r e s o u r c e s .  T h e  d r a f t  r e s u l t e d  f r o m  t e n  i s s u e  p a p e r s  o n  f i s h e r i e s  
m a n a g e m e n t ,  m a r i n e  c o n s e r v a t i o n  a n d  p r e s e r v a t i o n , m a r i c u l t u r e ,  o c e a n  t h e r m a l  
e n e r g y  c o n v e r s i o n ,  c o a s t a l  e n e r g y  f a c i l i t i e s ,  h a r b o r s  d e v e l o p m e n t ,  b e a c h  
e r o s i o n ,  n e a r - s h o r e  r e c r e a t i o n ,  o c e a n  d u m p i n g ,  a n d  m a n g a n e s e  n o d u l e  
m i n i n g . ! 7

T h e  B u r e a u ’s  c o n c l u s i o n s  a r e  a s  f o l l o w s .

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.

I t  a p p e a r s  t h a t  t h e  m a j o r  p r o b l e m  a l l e g e d l y  c a u s e d  b y  t h e  p r e s e n t  
o r g a n i z a t i o n  o f  p r o g r a m s  i s  o n e  o f  c o o r d i n a t i o n  a m o n g  t h e  s t a t e  d e p a r t m e n t s  
h a v i n g  m a r i n e  r e s o u r c e s  a n d  a q u a c u l t u r e  p r o g r a m s .  E v e n  w i t h  a  n e w  
d e p a r t m e n t ,  c o n s t a n t  c o o r d i n a t i o n  e f f o r t s  w o u l d  b e  r e q u i r e d  a m o n g  t h e  s t a t e  
d e p a r t m e n t s  t o  m a x i m i z e  t h e  b e n e f i t s  o f  t h e  S t a t e ’s  m a r i n e  r e s o u r c e s  a n d
a q u a c u l t u r e  p r o g r a m s .

M a n y  o f  t h e  e x i s t i n g  m a r i n e  r e s o u r c e s  a n d  a q u a c u l t u r e  p r o g r a m s  a r e  s o  
c l o s e l y  t i e d  t o  m a j o r  f u n c t i o n s  a n d  e x p e r t i s e  o f  e x i s t i n g  d e p a r t m e n t s  t h a t  t o  
s e p a r a t e  t h e m  a n d  p l a c e  t h e m  i n  a  n e w  d e p a r t m e n t  w o u l d  c r e a t e  m o r e  p r o b l e m s  
o f  c o o r d i n a t i o n  t h a n  p r e v i o u s l y  e x i s t e d .  F o r  e x a m p l e ,  h e a l t h  a n d  s a n i t a t i o n
c o n c e r n s  w o u l d  s t i l l  h a v e  t o  b e  a d d r e s s e d  b y  t h e  D e p a r t m e n t  o f  H e a l t h ,  a n d

Part II. Conclusions
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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, into 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 its seafood products. Until these and other major marine industries
have evolved, stabilized, and realized their full potential, the creation of a
new department would be premature. This, of course, is 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 in 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 m e  able to see it. If there is no duplication, 
if there is no overlap, if there is 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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Much of the undesirable and unnecessary duplication of efforts which 
was the impetus for 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 fisheries, 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 e s t ab l i s hm en t  of coord inat ing  a d v i s o r y  counc i l s  would prov ide  
mechani sms for information exchange  and aid the  S ta te ' s  e f fo r t s  towards
coordinat ion of p rog ram s .

Coordinating advisory councils composed of federal, state, and county 
government officials and individuals in 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 of interaction with
private industry was recognized in 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.

Pa r t  III. 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 Natura l R e sou rce s  shou ld be 
s t a tu to r i ly  de s igna ted  as the  lead a gency  for  a quacu l tu r e .

Although the Aquaculture Development Program and the Aquatic 
Resources Division of the Department of Land and Natural Resources have
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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 foremost 
responsibility for aquacultural activities.

2. An Aquaculture Coordinating Advisory r "il and an Ocean
Resources Coordinating Advisory Council should be established by statute.

Although informal coordinating committees in 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 is 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 Hawaii.

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 industries and county 
government officials, and an annual report to the Governor and the 
.egislature.

Logically, the Aquaculture Coordinating Advisory Council should be 
idministratively attached to the Department of Land and Natural Resources; 
and the Ocean Resources Coordinating Advisory Council to the Department of 
“fanning and Economic Development.

37



S o m e  relationships b e t w e e n  pathogenic bacteria a n d  

s a l m o n  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 c o m m e n t  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 p f 

dissolved materizils or sediments, the opportunity for growth in 

these populations will be m u c h  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. A n y  brought in with the introduced fish can increase 

as well. A  variety of diseases can thereby be fostered b y  the 

pens. S o m e  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 V ib r io  •• .; • 

a n g u iila r u m  and R e n ib  a c t e r iu m  s a im  o n  a  r u m  infect the penned 

fish and often kill them, and other vibrios and aeromonads are of 

major importance -as salmon pathogens. V ib r io  anspiillarum 
produces disease in penned salmon in this State and in British 

Columbia. It also is ubiquitous in Norwegian waters, and is 

responsible for m a n y  of their fish farm diseases. With the 

advent cf intensive fish farming in Norway, a n e w  disease, the 

nitra disease, has appeared and .now is responsible for 80^ of 

the cisease problems in the Norwegian fish farms, its cause is



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 in 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, in certain cases ( f ie n jb a c t e r iu n i) 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. O n  the contrary, it is the opinion of 

microbial ecologists that an infected fish pen would in all liklihood 

serve as a focus for the infection of fish in the environment, and 

from t h e m  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 n u m b e r  of serious viruses. These, too, 

m a y  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 an y  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 I 

assume would include under-pen locales) can be seriously 

disabled by such bacteria. Eacteria that degrade chitin, including 

V ib r io , B e n e c k e a  and P s e u d o m o n a s , 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 V ib r io  bacteria that infect crabs and shrimp 

include those associated with salmon pens or are present in local 

waters: V  a n g u iila r u m , V . p a r a h a e m o iy t ic u s , V . a ig in o iy t ic u s . 

(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 is not resolved (Johnson, 1983), but w e  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 ( C ra s s o s tre a  g ig s s ) 

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 

d a m a g e  that m a y  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 s a m e  kinds of molluscan larvae and embryos in the 

natural plankton, thereby affecting natural populations.... Eeyond 

that, it is important to k n o w  if populations of these V ib rio  species 

or other pathogens, enhanced by sewage or fish pen wastes, . 

infect other forms -of invertebrate larvae or adults. I a m  

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.



S o m e  of these bacteria are pathogenic to m a n  as well. 

Knowledge of the genus V ib rio  is expanding rapidly. This genus, 

which includes V  c h o le r a  e , includes species that typically live in 

marine locales (Kelly et al., 1982). V . a n g u iila r u m  appears not 

to infect humans. However, V  v u ln if ic u s  and V  

p a r a h a e m o iy t ic u s  do infect humans. V . \ v ln if ic u s , a recently 

recognized species, is a deadly pathogen that is carried in sea 

water. It is readily filtered and concentrated from sea water by 

oystefs and clams and it is easily transmitted to h u m a n s  w h e n  

these bivalves are eaten. The results are often fatal. Other than 

through ingestion, h u m a n s  can contract the disease through 

simple contact of sea water with open wounds or mucosal tissues. 

It is predominately a w a r m  water organism, which suggests that 

our waters m a y  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 in 

w a r m e r  bays there, and in the Canadian Gulf Islands, or 

elsewhere in the Sound cannot yet be discounted (Kelly, pers 

com.). V . p a r a h a e m o iy t ic u s  is, by contrast, c o m m o n l y  found 

around the San Juan Islands ana doubtless is ubiquitous here 

(Kelly, pers.com.). It causes acute gasroenteritis in h u m a n s  

(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, 24^ of reported cases of food poisoning were attributed 

to this bacterium. •

V . p a r a h a e m o iy t ic u s , thus, is present here, is a k n o w n  

pathogen of humans, and is transmitted through filter feeders 

such as clams and oysters. V . v u ln if ic u s  is found nearby, and 

with further searching m a y  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, h u m a n  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 find 

that w h e n  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, is not whether these 

organisms pose a present health threat, or ecological threat. The 

proper question is: can these organisms, and this ecosystem, and 

these h u m a n s  tolerate the eutrophic burden that will be imposed 

by a full blown fish pen industry? It is our belief that there are 

m a n y  too m a n y  questions that need resolution, of a public health 

nature, and of an ecological nature, before w e  proceed further.
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INTRODUCTION

The blue mussel (Mvtl1 us ea’ulis) is proDably the most common shellfish on 

beaches from Ketchikan to Bristol Bay, Alaska. In recent years the human 

consumption of this species in 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 in 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 in Alaska.

THE AREA

The DlTtê mussel culture project is located in Hal ibut̂ jCoVe Lagoon. The 

lagoon is situateB'wanthe south side of Kachemak Bay approximately eight miles 

from the Homer Spit (Figupe 1). The majorityjif^land surrounding the lagoon 

is in State of Alaska ownersh'fp^as part jof^Rachemak 3ay State Park. A state 

cabin and warehouse and a privace c g b i i f are located at the head of the lagcon. 

These facilities, plus the catrin and warehouse associated with Otter Sea 

Farms, constitute the an 1'^development in the's.agoon.

~he 1 agoonxifseif is essentially a r'jord with higp. steep, rocky sides 

and an incited bottom configuration. The mouth of the lagobois shallow with 

tidal rpcfids 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

i. 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.

3. 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.

4. 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.

5. 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.

6. 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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E A R T H W A T G H

Farming the seas,  says Walter Adey, 
could double the world's 

food supply

T H E  B L U E  

R E V O L U T I O N

b y  K a r e n  M c G l a th ery

I M A G IN E  THE O CEAN  as a huge 

field where m illions o f square miles 

could be used for growing and harvest­

ing enormous quantities o f food, with 

no po lluting effects. This vision is 

hardly new. W hen  the "green revolu­

tion" failed twenty-odd yean ago and we first 

realized the land's lim ited capacity for food 

production, people turned with hungry eyes 

to the open seas, covering nearly three-fourths 

o f the earth's surface. But scientists concluded 

that, with the exception o f relatively small 

coastal areas and coral reefs, the ocean is a 

biological desert, incapable o f massive food 

production. A nd 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."

D r. Adey, director o f the Smithsonian In ­

stitution's Marine Systems Laboratory, is ih :  

architect o f an ingenious new mariculture 

technique that challenges the conclusions of 

earlier researchers and suggests that large- 

scale farm ing in  the open ocean is not oniy 

fcasiblchut cost-effective. His system is based 

on the extraordinarily rapid growth o f  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’s all hap­

pening partly because one day two years ago, 

thanks to Walter Adey, Ronald Reagan had 

crab for lunch.
The w indow o f Adey's Washington office 

looks across the Mall to the Capitol. He smiles 

and leans back in his chair as he tells the story 

o f that lunch. His success in the field growing 

coral-reef algae on artificial substrates (p lat­

forms). he says, had prompted h im  to think 

about harvesting a primary grazer like the 

West Ind ian spider crab, a Caribbean delicacy

Kjrcn McChthery is assistant director o f the 
Center for Field Resejrch at EARTHVX'ATCH.

that is far more appealing to the local people 

than algae.

"I realized that this mariculture project had 

the potential of putting thousands o f fisher­

men to work m aking ten times their present 

income, or more," he says. "But we needed 

money to get the project o ff the ground, and 

the government was an obvious source. So I 

talked with someone very h igh 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 o f a 

gun? And I hit the right person. He asked me 

how much money 1 needed. 1 told h im , ‘A 

m illion  bucks,' and he said. 'It'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 k ing  crab), and later that 

same day he marched up the W h ite  House 

steps, cooler in hand , and delivered three 

crabs to the chef, who agreed to make a last- 

minute change in the m enu.

The next day's lunch was a success in more 

ways than one: three months later, Adey’s 

money came through. He is now using the 

funds to establish, w ith the help o f EaRTH- 

NX'ATCH volunteers, a research laboratory on 

Grand Turk Island, which serves as a 

permanent base o f operations for their 

mariculture work throughout the Caribbean.

T HE IDEA  o f grow ing algae on artificial 

substrates in the open ocean had its 

beginnings back in the Matine Systems Lab at 

the Smithsonian's National Museum of
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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 o f coral rubble and 

over 300 species o f 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.

W hen  it is “night" on the reef, water circu­

lates through nearby trays containing algae 

growing on screens, which arc illum inated by 

lamps. These algal “scrubbers" simulate the 

flow o f fresh ocean water over the reef at 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 

in tan . "A year after we set up  the exhibit," 

says Adey, "1 realized that an awful lot o f 

algae was coming off these screens. I 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 o f students

and EARTHVX’ATCH 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’s 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 ligh t , and not 

the tight recycling o f nutrients, that is the 

lim it ing  factor in coral-reef production. The 

algae’s efficient capture o f 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

T2* “tar.  .............. '' A
Volunteers scrape the algae harvest off a screen that has been suspended from a floating 
platform made of plastic plumbing pipe, while a video cameraman records the process for a 
recent Smithsonian TV documentary on Adey's mariculture project.

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 o f 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 w eight 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 o f more than 20 

grams of dry weight per square meter per 

day — the equivalent o f ten times the pro­

ductivity o f good Midwestern farmland. And 

he predicts mat productivity can be increased 

by another 30 to 40 percent with only a few 

inexpensive modifications o f his technique.

A LG AE are the key to Walter Adey's plan to 

jT jL establish Caribbean king crab fisheries, 

but it’s the crabs that interest the local inhab­

itants. Though it's a prized seafood through­

out the area, the k ing crab has never been 

harvested on any significant scale because it 

lives in the coraj reefs deep crevices and 

comes out only at n ight 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 o f 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. W hen  the crabs reach adoles­

cence they are placed on the algal rcrccns for 

fattening up ; it then takes about a year for 

them to grow to edib le size. It’s 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 

m illion  per year, w ithout the threat o f 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 o f terraced algal screens for the grazing 

crabs He is not convinced, however, that the

16 EARTHWATCH



An experienced navigator, Adey steers Marsys Resolute on a safe course in tncky seas.

land-based version w ill prove economical 

because of the large amounts o f energy it 

requires.
Walter Adey is a maverick. He has succeed­

ed in challenging assumptions that have been 

part o f accepted biological theory for decades, 
and he is changing people’s 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. "It’s 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. W hen you're chal­

lenging the basics that people have accepted 

all their lives it's exceedingly difficult to get

Adey first tested turf algae's productivity at 
sea off Mayaguana. Last yea?s teams estab­
lished a crab hatchery on Grand Turk (where 
Adey's laboratory is) and raised crabs at sea. 
This season Adey w ill 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 o f 

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 o f officials in  Antigua, the 

Dom inican Republic, and Belize, among 

others. The Grand Turk marine lab and 

hatchery w ill 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 

o f 5 to 30 degrees north latitude, and the 

same in the south — an enormous chunk o f 

the ocean. There’s even the potential to 

adapt the technique for temperate waters. “I f  

we work out the bugs so that we can do it 

everywhere," says Adey, his eyes sparkling, 

"we ate talking about doubling or trip ling the 

world food supply."
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P  t h ehjords
S a l m o n i d  

A q u a c u l t u r e  

in N o r w a y

Stavanger

Ten years ago , w hen  Andreas B lom  

started his sa lm on farm  on  

L 'lvoew a— The W o lf  Is land— he was 

lo o k in g  for a h o b b y , som eth ing  to do  

w hen  he w asn’t se in ing  o n  the Barents 

Sea. Born and raised on  an offshore 

is land not far from  Bergen. B lom  began 

fish ing  w hen  he was 13, to ilin g  as a 

deckhand  on  h is father's boat. W hen  

he was o lde r , Andreas and his father 

bough t a h ig h  seas se iner, fo rm ed a 

fish ing  com pany  and prospered . W hen  

he wasn't fish in g , Andreas and his sons 

ham m ered together cages for their 

sa lm on .

I f  you visit W o lf  Is land today , the 

scene is id y llic . Cages fu ll o f  sa lm on are 

anchored in  sheltered bays and narrow  

inter-island channels . Fish ju m p  and 

splash in  tl.e cages, fat and silver. 

B lom 's sons p ilo t a b lue and w h ite  steel 

w o rkboat to nests o f  cages and toss 

shove lfu ls  o f  g ro und  up  cape lin  and 

k r il l from  loaded w hee lbarrow s into 

the water, b o ilin g  w ith  frenzied feeders. 

W hen  the fish are fat and the market is 

r igh t, sa lm on are carefu lly removed



Boxing Tokyo-bound sal­
mon at A /S  Mowi: Dispos­
able diapers and a Copen­
hagen connection (fa r ieft). 
Andreas Blom's Wolf Island 
fish farm : After seining in 
the Barents Sea, a cote for 
the domestic life. In the 
foreground, Swedish tech­
nology creates an artificial 
current to keep the cages 
clean (left). Frozen blocks c f 
krill and capelin, ground up 
and mixed with a binder, 
moist diets are preferred by 
about h a lf o f Norway's fish 
farmers (below).

from the cages, anesthetized and 

dispatched with a quick severing o f 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 d o ’s and don't's o f tish 

handling. W ith  the help o f  his tw o 

daughters and three sons, the fish are 

packed on ice in styrofoam boxes and 

ferried to a lorry which will deliver the 

fish to a SAS jet at the Bergen airport. 

W ith in  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.

For Andreas Blom, salmon farming 

has turned into something more than a 

hobby. The Blom family have their
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hands full w ith  a backyard bus iness 
that g rosses ov e r  half a mill ion dolla rs 
a year.

Norweg ians will tell you Blom 's is a 
mode l farm, p roduc ing  abou t 100 to n s  
o f  Atlantic sa lmon a year. Almost 400 
fish farms are scattered along No rway 's  
long f ragmen ted  coast from Rogaland 
in the  sou th ,  to  Finnmark, no r th  o f  the  
Arctic Circle. Norway 's un iq u e  
geog raphy  makes the coun try  ideal for 
d e v e lopm en t o f  a large Fish farm ing 
industry . The Gu lf Stream arcs a long  
much  o f  the coast,  warm ing the o c e an  
wa ter a n d  keeping the coun tless  
coastal bays ice-free th rough the long 
dark w in ters .  Offshore islands 
p un c tu a te  the coast, offering fish 
farmers p ro tec t ion  from the w in te r  
s to rm s march ing in from the Atlantic 
Ocean  w ith m ono tonou s  regularity.

Fish farming in Norway dates back to  
1912, w h en  the Norwegian 
gov e rnm en t  gave the go ahead to  
pe rm it sea farming o f  ra inbow trout. 
The indu s try  faltered when  the cages 
kept break ing apart and the fish 
escaped . Perhaps, a Norwegian 
new spape r  suggested at the time, th e  
fish farmers shou ld  try oysters s ince 
they  wou ld  be less likely :o  e scape 
from the fragile cages. The next serious 
a t tempts at farming in the ocean  
o c cu r red  in the late 1950s and early 
1960s, again w ith ra inbow trout. A 
strain b r e d  by  a University o f  
W ash ing ton professor , Dr. Lauren 
Donaldson , s eem ed to ad3pt especially 
well and  fish farming in Norway began 
in earnest.

While ra inbows have be en  
32 SEAFOOD LEADER Fall 1982

successfully farmed in th e  sea, the  fish 
have yet to find a marke ting niche 
ou ts ide o f  Norway, a l though  many 
gou rm e ts  will tell you t ' . e y  p refe r  the 
flesh o f  sea farmed ra inbow s to farmed 
Atlantic sa lmon . The p rob lem , says 
J o h an  Muri, D irec tor o f  th e  Norwegian 
Expor t C omm it tee  for Fresh Fish, is the 
sea farmed ra inbows (marke ted  as 
" sa lm on - t ro u t"  by  the Norwegians) 
have been  mistaken fo r the small 
(single-serving) ra inbow  trou t which 
are farmed in freshwater in great 
quantit ies by such European countr ies  
as Italy, France a n a  Denmark. 
Norweg ian " sa lm on - t rou t"  are bigger, 
weighing b e tw een  5-10 pounds .  But 
size, Muri concedes , isn 't  the  only 
p rob lem  the Norweg ians have 
en coun te red  try ing to ex po r t  their big 
rainbows.

F reshwater t rou t farmers o n  the 
European con t in en t  have no  desire to 
c om pe te  w ith the Norweg ians and  they 
have pe rsuaded  th e  European 
Econom ic  Commun i ty  to  impose  a stiff 
tariff o n  Norwegian oc ean  trout. 
F inding themselves o n  the ou ts ide

look ing in (No rway has dec l ined  to 
join th e  C om m on  Market), Norweg ian 
fish farmers began raising Atlantic 
sa lm on—a fish tha t has tu rned  ou t  to 
be c on s id e rab ly  easier to  market.

A lthough Atlantic sa lm on  have o n ly  
been in tensive ly  fa rmed for the last ten 
years a n d  the techno logy  invo lved  in 
dom es t ic a t ing  th em  is still in its 
infancy No rw ay 's  p ro du c t io n  o f  
farmed Atlantic sa lm on  is impressive. 
In ten years, p ro d u c t io n  has increased 
ten-fold.

By 1977, N o rw ay 's  fish farmers 
p r o d u c e d  m ore  sa lmon than trout. 
And b y  th e  e n d  o f  1982, w hen  
p ro d u c t io n  s hou ld  reach 12,000 tons. 
N o rway 's  p ro du c t io n  o f  farmed

i . . . >• -
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Cold-smoked salmon slices on the table 
at a food editor's banquet in Bergen: 
About half of Norway's farmed salmon is 
sold to European smokers (far left). 
A/SMowi's Veloey farm: Fences across 
a bay and a thousand tons of salmon 

S. a year (left). Salmon feeding time at the
1 Blom farm: For now, shovels and aT3
5 wheelbarrow. , .  next, computer-
2 operated, solar-powered mechanical 
£ feeders (below).

Atlantic sa lmon will ex ceed  the total 
w o r ld  ca tch  o f  w ild Atlantic salmon. In 
the nex t th ree  years p rodu c t io n  is 
e x p e c te d  to  triple again. Once it is 
c o n v in c e d  the marke ts  are there. Oslo 
is e x p e c te d  to  lift the  lid o n  the n um be r  
o f  sa lmon farming perm its , increasing 
the n um b e r  o f  fish farms by  50%.

" I  am  op t im is t ic ."  says T hor 
Mowincke l , Managing D irector o f  A/S 
Mowi. No rway 's  largest sa lmon farm, 
" a n d  see no  reason w hy  Norway 
shou ld  no t be ab le to  p ro du c e  and  sell
100,000 ton s  o f  Atlantic salmon. The 
marke ts must be  p rep a red  for this 
increase and  it c a n n o t  be  d on e  
o v e rn igh t . "

So far. m arke ts  have n o t  been a

limiting factor for the sa lmon farmers. 
T hey  can sell eve ry  fish they  g row  for 
a b ou t  tw ice the price o f  troll-caught 
Pacific sa lmon . A sho r tage  o f  S3lmon 
sm o l ts  has been  m ore  o f  a p n  blem 
than a shor tage o f  markets.

O n  its way to marke t, most o f  
No rw ay 's  farmed sa lmon passes
th ro u g h  Bergen, a city w ith a long 
trad i t ion  o f  fish trading. At o n e  time 
N o rw ay 's  capital an d  n ow  the
c o u n t r y 's  s eco nd  largest city, 3e rgen 
b o o m e d  after the arrival o f  the 
Hanseatic traders in the N t h  cen tu ry . 
For th e  nex t tw o  cen tur ies , " t h e  city 
b e tw een  the moun ta in s  an d  the sea" 
c o n t ro l led  c om m e rc e  in no r th e rn
Europe . Salt cod , b rough t d ow n  from

the n o r th  o f  Norway in ships rigged 
with o n e  large square  sail, was the 
founda t ion  o f  Bergen 's early trade . Six 
cen tur ies later salt c o d  has been 
replaced by  sa lmon from Norsk fish 
farms b o u n d  for th e  popu la t ions  o f  the 
European con t in en t .

So far, the b u lk  (about 85% ) 
No rway 's  farmed sa imon has beefjjgg? 
bough t by  European smoke rs  and 
gou rm et res taurateurs . Until recently , 
obse rved  o n e  sa lmon ex po r te r  in 
Bergen last June ,  " th e  European 
marke t has p re t ty  m uch  had  th e  
Norwegians by  th e  tail ." But w ith 
p roduc t ion  ex p e c te d  to  tr iple in th ree 
years, No rweg ian  fish traders have 
been  o n  the  s tum p  for n ew  markets 
from Singapore to  Seattle and  have met 
with som e success. " T h e  Norweg ians 
have so m uch  p ro du c t io n  p lanned  . . . 
they need th e  American m ark e t ,"  the 
ex po r te r  said. "T h is  year the 
Europeans became aware an d  scared 
by th e  Norwegians ' ability to sell to  the 
U.S."

Norweg ians call Atlantic sa lmon 
(Salmo sa la r) " t h e  o n ly  real s a lm on ,"  
as it be longs to  a sepa ra te  genus  from 
the five species o f  Pacific sa lmon , 
O n c o r b y n c b u s .  It was Atlantic sa lmon 
that first d rew  Sco ttish lairds ac ro ss the 
North Sea to fish th e  fjords o n  their 
summer vacations. Wealthy Europeans, 
sailing from the  co n t in en t  on  p l u s h ^ ^  
yachts followed. T h e  s teep  g re c rm ^  
mounta ins  p lunging to  the aqua b l u e ^ ^  
sea impressed th e  visitors. A frequen t 
voyager to the  Sognef jo rd , N o rway 's  
longest fiord, Kaiser W i'he lm  II was so 

Icontinued on page 36)
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Norway’s 
Top Salmon 

Farm is 
Big Business

I N 1966. WHEN HE WAS 
21, T ho r Mowinckel decided 
to b e com e a fish farmer. Capital 

was available; his father had just 
so ld  the family's jam and m arm a­
lade business. So. in 1966, the 
young  Norwegian said g oodbye  
to Bergen and  traveled to Seattle to see w ha t  the 
Americans had learned abou t  raising salmonids.

Mowmcke l 's  American m en to r .  Dr. Lauren 
Donaldson , had been  b reed ing fish for o v e r  thirty 
years w hen  the visitor from Norway sh ow ed  up. 
The University o f  Wash ing ton professor o f  fish 
farming advoca ted  the w isdom  o f  selective 
breed ing , a lesson Mowinckel learned well. 
However . Mowinckel realized there is m ore  to fish 
farming than breed ing . In th e  summer , he w o rked  
at the Waterfall Cannery , near Ketchikan, to  see 
h ow  Alaskan packers handle salmon.

By 1968, Mowinckel was back in Bergen—ready 
to p ion ee r  an industry . From the beg inn ing the 
Mowi C om pany  w en t  into sa lmon farming in a big 
way. The coast o f  Norway is accen ted  by c o u n t ­
less rocky offshore islets, islands and  bays, offer­
ing p ro tec t ion  to fish farmers from the s torms 
wh ich regularly roll in from the North Sea. (Bergen, 
loca ted o n  No rw ay ’s west coast, receives o v e r  200 
inches o f  rainfall a year.) For their  first farm, 
Mowinckel simply built co n c re te  fences across a 
huge inter-island bay at Veloey, no t far from 
Bergen.

T he  aquacu ltu re business abso rbs large amoun ts  
o f  capita l long  befo re the first fish is so ld Like most 
fish farmers, Mowinckel recalls, he u n He.es t im a ted  
the need  for capital. 3 y  1969, he was look ing for a 
pa r tne r  w ith  deep  pockets . He tried a fish meal 
com pany . They w e ren ' t  in terested in investing in a 
fledgling industry  that had yet to s h ow  a profit . 
T oo  risky, th ey  said. Deep in the hole . Mowinckel 
con s id e red  abor t ing  his career as a fish farmer. He

A/S Mowi's Veloey Farm: Brand name identity and a partner with deep 
pockets (top). The hatchery and smolt farm at Oeyerhamn: Vertical 
integration and reaping the rewards of selective breeding (abon 
Thor Mowinckel and salmon: An American education and a Norwegian 
commitment to aquacultwe (right).
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changed his m ind , th ough ,  after h e  talked to  Norsk Hydro .
Besides ow n ing  th e  c o un t ry 's  ex tens ive  hyd roe lec tr ic  system, 

Norsk Hyd ro  is a majo r investo r  in North  Sea oil. "W ha t be t te r  
associate cou ld  w e  have found  than Norsk H y d ro , "  Mowincke l asks 
rhetorically, " . . .  N o rway 's  biggest c o n c e rn ? "  By 1970, Mowinckel 
was on  the road in Europe sp read ing  th e  w o rd  abou t farmed salmon.

It wasn 't an easy sale. The Europeans , it s eem ed , were skeptical. 
They w e re  susp ic ious abou t any th ing  n ew ,"  Mowincke l recalls, 
and they  associa ted sa lmon farming w ith  b ro i le r  fowl p roduc t ion .  
\lmost unan imous ly  it was exp ec te d  th e  sa lm on  w ou ld  be  a cheap , 
inferior p ro d u c t . "  He was to ld  the Norweg ians h and led  their sa lmon 
poo r ly—no t the way the ir  cu s tom ers  w an ted .  Buyers to o k  h im  into 
co ld s torages and  exp la ined  h ow  they  w an ted  the ir  fish to  be 
handled . Again, Mowincke l lis tened and  lea rned  his lesson well.

In 1972, Mowi go t the  g reen light from the  g ov e rnm en t  an d  fenced 
iff an o th e r  bay. Although Mowi's s e cond . fa rm  was o n ly  abou t hau 
he size o f  the Veloey ope ra t ion ,  toge th e r  th e  tw o  farms had  the 

potential to  p ro du ce  several million p o u n d s  o f  sa lmon a year. By 
:9 "5 .  Mowi had tu rned  the c o rn e r  and po s te d  the ir  first profit . In the 
.tsi five years, Mowincke l says, the c om pan y  has en joyed

"hea l th y  p ro f i ts ."
One big reason T h o r  Mowincke l 

is a success s to ry ,  says Dr. 
Donaldson , is because  he 
und ers tands  th e  e c o n om ic  rewards 
o f  selec tive b reed ing  an d  s tock 
deve lopm en t .  Unlike smaller farms, 
wh ich  buy  their  young  sa lmon from 
smolt farms, Mowi raises their  ow n  
smolts , giving th e  vertically- 
in tegra ted com p an y  to ta l con tro l 
ov e r  its ope ra t ion .  T w o  fresh 
wa ter ha tcher ies  near  Bergen 
incubate ab ou t 5 million eggs a year 
from Mow i's  carefully cho sen  
b ro o d  s tock . Fish arc b red  for 
fecundity , res is tance t o ^ l s e a s e  and  
stress, and  h igh g row th 'r a te s .  After 
taking wha t he  need s  for his ow n  
farms. Mow incke l sells the 
remaining smolts  to o th e r  farms. He 
prefers selling smolts  to  farms that 
will sell the fish back to  h im  when  
they are ready to be  marke ted . 
Mowinckel k now s  h ow  to market 
as well.

While T ho r  Mow incke l 
unders tands  the  im po r ta n ce  o f  
selective b reed ing , h e  also 
unders tands  the  im po r tan ce  o f  
selective marke t ing . Tak ing a cue 
from the marma lade business , Mowi 
has dev e lop ed  a b ran d  name 
iden ti ty  for the ir  s a lmon Each 
sa lmon that makes th e  quality grade 
is tagged w ith a g reen  and  white 
gill clip, bear ing the Mowi name and
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com p an y  logo. According to Mowinckel, the 
gua ran tee  o f  quality is w o r th  an ex tra  5 k ron e  pe r 
kilo (abou t -ioc/lb.) to his c u s tom e r s—m ore  than 
en ough  to cove r Mowi's ad d ed  co s t  o f  advertis ing 
and  p r in t ing four-color b rochu res .

A lthough his farms cu rren t ly  a c c o u n t  for close to 
10% o f  th e  total Norwegian p r o d u c t io n  o f  farmed 
sa lmon , Mowinckel, young , amb it ious , and 
aggressive, wants  more. He w o u ld  like to  market 
an o th e r  th ree  o r  four th ou sand  ton s  o f  salmon 
from o th e r  farms. He would also like to farm more 
fish in Norway, bu t Oslo has d if fe ren t ideas.

T he  Norweg ian governmen t w o u ld  ra the r see 
m o re  small sa lmon farms than m o r e  ope ra t ion s  on  
th e  scale o f  Mowi’s. Sa lmon farming, the 
g o v e rnm en t  feels,, i s . an ideal o c cup a t io n  for 
commerc ia l f ishermen displaced f rom  the North 
Sea. To farm m ore  salmon, Mowi had  to  leave 
Norway.

In 1981, Mowi bough t an ex is t ing  sa lmon farm 
o n  the  Irish coas t—good  for a n o th e r  th ree o r  four 
h u n d r e d  ton s  o f  Mowi salmon a year . Mowi also 
joii. 1 the rush to ranch Atlantic s a lm on  in Iceland, 
en te r ing  a jo in t ven tu re with an Ice land ic  com pany  
w ith  an o p e ra t io n  at L'on. Iceland 's am p le  supp ly  o f  
g eo the rm al wa te r  is ideal for rais ing smolts  wh ich  
are released in to the ocean to re tu rn  a year o r  two 
later, fully g row n .  The results, so far. have been 
encourag ing , Mowinckel reports . A 5%  return , he 
figures, will co v e r  his costs, wh ile  a 10% return 
w ou ld  make for " a  healthy bus iness .”

After sa lmon , wha t 's  next for th e  38-vear-old 
T ho r  Mowinckel? He 's com m it ted  to  a future in 
aquacu ltu re , he  says, and is already at w o rk  on  
m e th od s  o f  farming flatfish and cels. And, he adds, 
h e 's  " fa sc ina ted  by s h r im p . " n
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[continuedfrom pane 33] 

taken w ith th e  place he  re tu rned one 
sum m er w ith a full naval escort and 
a massive s ta tue  o f  Frid tjov the Bold, 
a legendary Norse Viking. A large 
c row d  g a th e red  in boa ts o f  all sizes 
to wa tch  th e  unveiling on  the last 
day o f  July. But w h en  the sh roud  was 
d ro pp ed ,  the Norwegians were not 
impressed.

"T rue , it was a most generous  gift," 
w ro te  h is to r ian Frithjof Saelen, "but 
the massive s ta tue—more like a 
Wagnerian t e n o r  th an  an o ld  Norse 
Viking—and th e  Imperial bombast 
stuck in m os t No rweg ian th roa ts ."

Acid rain an d  high seas gillnetters 
have taken the ir  toll o f  Norway 's  wild 
Atlantic sa lmon runs. With numerous 
river sys tems flowing in to  fjords along 
the ' 'o u n t rv 's  leng thy coast,  Norway 
has historically had a large number of 
distinct s a lm on  runs , a definite 
advantage to  genetic is ts in their efforts 
to eng inee r  a dom es t ic a ted  Atlantic 
salmon.

In the wild, Atlantic sa lmon spend 
their first th ree  years sw imm ing in 
riffles w h e re  th e  river 's cu rren t is not 
too s trong , b u t  the water is well-

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

o x y g en a te d .  After smoltif ication , the 
fish m igra te  to the o p e n  sea to  feed o n  
fat o i ly  fish like capelin , s a n d  eels o r  
h e r r in g .  Shr imp and squ id are

consumed as w e l l ,  d e p end in g  on  the 
age o f  the s a lm o n .  Biologists believe 
salmon that f a t ten  fastest feed in the 
teeming waters o f  th e  Norweg ian and

■ m m

Is your crabber leading a lonely, unfulfilled life? Come to W.E. STONE. 
We'll expand her horizons to include a full processing capability. 
We provide the whole fisn handling system , not just 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 W EST  - SEATTLE. WA 98199 
(206) 284-5710

jjjjj Chevron 
**  Oil Dock

IN BALLARD
COVICH WILLIAMS CO. 
OFFERS A COMPLETE LINE 
OF CHEVRON PRODUCTS

F I L T E R S
Warehouse Distributors' 

FRAM 
BALDWIN 

UNITED ENGINE LIFE

(206) 764-0171 
5219 ShUshole N W  
Seattle, W A  98107

Servicing the 
NW & Alaska

* i • J- t ftI /'I r u
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Managing the Market
O d d  SteinsbcJ sp end s  a lot o f  time these d a y s  ex ho r t ing  fish 

farmers. He wants th em  to harvest m o r e  sa lm on  in the 
w in te r  and  spring, be fo re the summer g lu t  o f  w ild sa lmon 
hits the  fresh marke t. Left to their ow n  d ev ic e s ,  farmers 
tend to  g r ow  their fish as big as th ey  c a n ,  harvest ing 
them  in the  s um m e r  just before they s ta r t t o  matu re . But 
if th ey  con t in u e  to  d o  that, with all t h e  f a rm ed  sa lmon 
com ing  ou t  o f  Norway , they 'l l collapse the  m a rk e t ,  Steinsb/a 
explains.

As Managing Director of the T ro n d h e im -b a s e d  
Fiskeoppcirettenies Salgslag (Fish Farmers’ Sales Association), 
Steinsber is an ed u c a to r  help ing his m em b e r s  to  learn the 
rewards o f  play ing th e  market, W hen t h e  Norwegian 
Parliament passed a law in 1978 creating t h e  FFSA, th e  idea 
was to  establish c o n t ro l  in the 
marke tp lace . W he th e r  he wanted 
to o r  no t , ev e ry  fish farmer in 
Norway was n ow  requ ired  to 
join and  sell his fish th rouvh 
the Association.

Norweg ian fish .a rmers can ’t 
just sell 'hwii fish to  anybody .
After rev iew ing their  confidential 
disclosures, FFSA has app roved  
abou t  60 ex po r te r s  (inc lud ing a 
do z en  o r  so  o f  the largest fish 
farms) to buy  fa rmed fish. The 
expo r te r s  have the ir  o w n  asso­
cia tion as well, an d  o n c e  a year 
bo th  associa tions meet and  set 
a m in imum  price for farmed 
fish.

FFSA ex tracts a 2 .5%  sales 
tax (1 .25% from b o th  th e  farm­
e r and  buyer) to  pay for its 
ov e rhead  wh ich  inc ludes a c om ­
pu te rized  track ing sys tem  for
fa rmed fish and smolt raised in Norway. T h e  Assoc ia t ion  
relays the in fo rm a t ion  to the farmers to keep t h e m  abreast 
o f  the  latest marke t deve lopments . If it looks l ike a  glut o f  
fa rmed fish may occu r ,  th e  Association ( t h r o u g h  its ties 
w ith a f ish e rm en ’s bank) can obtain preferential f inanc ing 
and  is p rep a red  to  s tep in and buy up any s u r p lu s  and  
freeze it. Fish farmers a re  paid half the m o n e y  u p  front 
an d  the balance w h en  the frozen fish arc sold.

FFSA spend s  th e  bulk o f  its budget promoting f a rm e d  fish. 
Advertis ing campaigns , tr ips to No rw . ror food e d i t o r s  and  
in-flight sm oked  sa lmon sandw iches are all p a r t  o f  the 
stra tegy An im por tan t part o f  the promotional c am pa ign  
(about half th e  budge t)  is a conce r ted  effort to get N o rw eg ia n s  
to eat more  farmed fish. If the  Norwegians eat it, FFSA th inks 
it adds cred ibili ty to the ir  export campaign.

W hen  Norweg ians Hy o n  SAS, their national a i r l in e ,  they 
may see an ad in th e  in flight magazine touting f a rm e d  fish. 
During the (light, passengers  receive a snack box  c o n ta in in g  
an open -faced  lox sandw ich .  Another pitch for fish g r e e t s  the

7000

Fxpdnsion of farmed 
fish output in Norway

71 17 13 7« 75
—  salmon —  trout ' —  r*%

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

passengers as they open the snack  b o x  and see an ad  or. the 
unde rs id e  o f  the box top lids. W i t h  a popu la t ion  o f  four 
mill ion ( the size o f  greater Ph i lade lph ia ) ,  it takes a m uch  
b igger marke t than  Norway to a b s o r b  all that farmed fish

Expor t t rade is the lifeblood o f  m o s t  Norwegian business , ai 
reality that was apparen t to Terje K o r sn c s  while g row ing  up  i 
a coasta l fishing village. Recruited b y  Seamark Corpo ra t ion ,  
a Boston sea food  importer, K o r sn e s  m oved  to th e  U.S. 
in 1977 to  d eve lop  markets fo r  N o rw a y ’s sa lmon farms. 
Korsnes to ok  a cautious, intelligent a p p ro a c h .  “We identified 
an o p p o r tu n i ty  early on and  sa id  w c  have to  go  at it 
in a small w ay  . . . and try  to  b c :ld an iden ti ty  for 
the p ro d u c t . "

T he  iden ti ty  was quality and s t e a d y  supp ly— for a price.
Test marke t ing  star ted in 1978 a n d  it s o o n  became appa ren t 
res tauran ts an d  delicatessens w e re  in  th e  best pos i t ion  to 
marke t th e  high-p riced farmed s a lm o n .  By 1981. Korsnes 
says, th e  U.S. marke t was buying 50 t o n s  o f  farmed sa lmon a 
year. " I t  was in teresting to see h o w  im m ed ia te  the repu rchase  
w as ,"  he  recalls. "Peop le were d i s a p p o in t e d  unless they 
cou ld  get N ^ r„ cg tan  salmon." T h e n  last w in ter ,  sales really

took off. In  th e  first six m on th s  
of 1982. 4 0 0  ton s  o f  Norweg ian 
salmon w e r e  sold in the U.S. 
and S eam a rk  (along with . tcr- 
sea o f  N ew  York wh ich  impor ts  
Mowi s a lm o n )  had the l ion 's  
share o f  th e  American market.

Seamark im po r t s  farmed sal­
mon f rom  Hallvard Leroy a /5, 
a Bergen f ish e x po r te r  w ith  a 
long t r a d i t i o n  o f  selling fresh 
Norwegian f ish  in Europe. Leroy| 
used to  e x p o r t  Mowi sa lmon 
before M ow i go t so  big and  
started e x p o r t i n g  their ow n .  
Now, w i th  in v e s tm en ts  in several 
fish farms a n d  an ex tens ive 
supply n e tw o r k  along m uch  o f  
the N o rw eg ian  coast, Leroy can 
deliver f re sh  farmed sa lmon 
"practically e v e ry  w eek  o f  the 
year."

With p r o d u c t i o n  o f  fa rmed 
sa lmon ex p e c te d  to  triple in th ree  y e a r s ,  th e  ques t ion  
on  th e  s ea food  in du s t ry ’s mind is: " Ju s t  w h a t  d o  th e  N o r ­
wegians p lan to  d o  w i th  all that farmed f ish ?"

" I t ' s  imposs ib le to  guess what m igh t  h a p p e n , "  an sw ers  
Terje Korsnes w h o  pred ic ts the U.S. m a rk e t  shou ld  be  goo d  
for 50 ton s  a w eek  most o f  the year  a n d  ab ou t  10 tons 
a w eek  du r in g  th e  sum m er  months w h e n  f r e s h  wild sa lmon 
is available . Tha t still leaves a lot o f  f a rm e d  Norwegian 
s a lm on  to  marke t.

Vacuum packed  conven ience  items m ay  b e  o n e  answer , 
acco rd ing  to  Kjell Landaas, Managing D i r e c to r  o f  Norway 
Foods Ltd., a co n so r t ium  o f  Norwegian f o od  p roces so rs .  Sold 
in superm arke ts ,  the frozen vacuum pa ck s  may include a 
sauce; h ow eve r ,  the p roduc t is still in t h e  deve lopm en ta l  
stage. W hateve r the ultimate marketing s t ra teg y ,  o n e  t h i n g ^ ^  
appears  certa in: p rodu c t io n  from the N o rw eg ia n  fish f a r m i n w R  
industry  will on ly  ex p an d  as markets are d e v e lo p e d ,  a n d  t h e ^ * ^  
United States, a big marke t with a grow ing d e v o t i o n  to  quality 
seafood , is th e  kev. □
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•Harem.; Seas. Because th e  fish feed in 
no r the rn  waters , biologists explain, 
wild Atlantic sa lmon seem  to grow 
faster in co lde r  w a te r—a characteristic 
that is o f  considerab le  importance to 
sa lmon farmers.

After on ly o n e  year .11 sea, some 
precoc ious sa lmon matu re and return 
in the fall. Called “grilse," they are 
relatively small, weighing -t-8 pounds. 
Most wild Atlantic sa lmon stav at sea

tw o  years be fo re re tu rn ing  and  usually 
run  b e tw een  9-15 pou nd s .  A small 
p e rc en tag e  o f  Atlantic sa lmon remain  at 
sea  lcr.frc' th an  tw o  years, b u t  rarely 
m o r e  than  n u r .  These fish occasiona lly  
e x c e e d  30 pounds ,  bu t normally  run 
b e tw e e n  18-30 pound s ,  a l though  the 
r e c o rd  for a net caught Atlantic sa lmon 
e x c e ed s  i 00 pounds .

G ene t ic  s tudies o f  Atlantic sa lmon 
h av e  s h ow n  considerab le  variation

be tween fish, d e p end in g  o n  their river 
o f  origin. O n e  river sys tem , for 
example, m ay  consis ten t ly  have a 
higher p e rc en ta g e  o f  fish that s tay at 
sea for m o r e  than the normal tw o  
years. A n o th e r  river sys tem  may have a 
high p e rc en tag e  o f  grilse. O r  fish from 
one river m ay  have a faster r'<an 
average g r o w th  rate. This natural 
variation am o n g  the species gives 
Norwegian genetic is ts certa in

•v- ’ ■< ' ' i-.-;ir*
• • •

D r .  L a u r e n  D o n a l d s o n :  

T h e  G r a n d  M a s t e r  o f

S a l n i o n i d  A q u a c u l t u r e

■-.L-y.-v.'
k I V. : - iA v - " .

- . ; . A - ■- r  ..
sas&i

■ ••• ■: «.C ‘ '--A- ,, V ,

■
■ ' •> Ji. '■

Donaldson and 'Susie'—‘the most

'  T h e  king sa lmon re tu rn  in the fall to a p l y w o o d  fish ladder 
ou ts ide his Lake Un ion office w in dow  o n  Portage Bay. 
A lthough " h o m e "  is the  University o f  W ash in g to n  campus  in 
urban Seattle an d  the fish must swim th ro u g h  a se t o f  locks to 
reach fresh water , Lauren Donaldson m a in ta in s  this is th e  
m os t successful ch in ook  run in the co un t ry .  Fertilized eggs 
from the fish are air-freighted around the w o r ld ,  mult ip ly ing 
g row ing  runs in Chile, Japan , New Zealand an d  the Great 
Lakes.

A M innesota native, Dona ld son  rem em be r s  be ing  taught 
that king sa lmon w ou ld  o n ly  return to big w id e  s treams after 
sw imm ing  up  big w ide rivers. Dona ld son 's  k ings sw im  in 
from Lake Un ion th rough  a 12-inch gap  in  th e  p lyw ood  
ladder. He also rem embers  listening to b io log is ts  exp la in w h y  
a sockcve run cou ld  neve r  be established o n  Seattle 's o th e r  
u rban lake, Lake W ash ing ton . Last summer, w e e k e n d  anglers 
and  Indian gil lnetters caugh t thousands o f  h is  Cedar River 
reds at the s ou th  en d  o f  Lake W ash ing ton , n ea r  Boeing 's  
727/757 plant. T h e  run used to be be tte r , b e fo re  e n v i ro n ­
mentalists c leaned up the lake, removing s o m e  o f  th e  food for 
the sockeve fry. D ona ld son 's  fish have a lso h e lp ed  establish 
thriv ing resident freshwa ter  pink and c h in o o k  (king) sa lmon 
runs in the Great Lakes, to the delight o f  local spor ts

f ishermen . T h e  p ro fesso r credits m u c h  o f  his success w i th  
s a lmon id s  to  n o t  always going b y  th e  b o o k .  Salmonids , he 
explains , a re  "fantastically ad ap ta b le "  fish. ' r.

Lauren D ona ld son  arrived at Che Un ivers i ty  o f  Wash ing ton 
in 1930 w i th  his wife and  young s o n  Jack . He had  be en  a high 
s choo l  sc ience  teacher in Montana, b u t  h e  w an ted  to be  a fish 
fa rmer in Seattle. After arriving o n  c am pu s  to a t tend  g raduate 
schoo l ,  h e  was in fo rmed that t h e  College o f  Fisheries had 
be en  d ow ng ra d e d  to the School o f  Fisheries. He also lea rned 
th e  univers i ty  d id n ' t  have any o f  its o w n  fish—a s i tuation 
D ona ld son  rectif ied in shor t o rde r . F o r  his first expe r im en ts  in 
selec tive b reed ing , the aspiring f ish farmer se lec ted  a local 
spec ies o f  Salmogairdnerii-. the o rd in a r y  rainbow' trout.

T he  ra inbow s Donaldson b e g a n  exper im en t ing  w ith 
normally  t ipped  th e  scales at a p o u n d  an d  a ha lf  at age four. 
Females w e re  expec ted  to p r o d u c e  som e th in g  less than  a 
th ou sand  eggs p e r  spawning. S ince  1932, Dona ld son  has 
selectively b red  rainbows: females f o r  fecund i ty  a n d  males for 
size. T he ra inbow s were bred to  h a v e  small heads  and  big 
bodies . D ona ld son  even b red a s tra in  o f  a lb ino ra inbows.

O n e  o f  his favorite rainbows w as  Susie—the m o th e r  o f  Lot 
240. In 1969, three-year-old Susie sp aw ned  23 ,489 eggs 
wh ich  w e re  fertilized with the s p e rm  from  a pair o f  two-year-
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advantages in their efforts to  selec t a 
s tock o f  Atlantic sa lmon wh ich will 
thrive in captivity . It also makes 
Trygve G jed rem 's  lob m ore  
interesting.

In Norway, g ov e rnm en t research 
agencies m ake an a t tem p t at paying 
their ow n  way. It is a policy that tends 
to  keep their  research o r ien ted  to th e  
real world . Scientists have a ha rd t ime 
selling their p rog ram s unless industry

perce ives the research to  be  to their 
advantage. In the case o f  No rway 's  
s a lmon id  research program , there 
really ha sn ' t  been much o f  a p rob lem . 
Accord ing to  T rygve G jedrem , 
d irec to r  o f  the sa lmon id  research 
p rogram , the tw o  research sites at 
Sunndalsp ra and  Avertfy co v e r  75%  o f  
their opera t ing  costs by selling smolts 
to  fish farmers. Genetically eng inee red , 
his smolts  are in great d em and ,

G jedrem  says.
Gene t ic  techno logy  is o n e  big mason 

the Norweg ians have a head start in 
mak ing sa lm on id  aquacu ltu re a
p rofitable business. It is a sc ience that 
requ ires con s id e rab le  time. With 
Atlantic sa lmon , for example , it takes 
four years, o r  o n e  genera t ion , to  get 
results f rom  an expe r im en t .  Although 
G jedrem  an d  his co lleagues have on ly  
been ex pe r im en t in g  w ith Atlantic

o ld  males, each we igh ing ove r  ten pou nd s .  A lthough o th e r  farming for profit a try . T h e  tw o  w e re  ins t rumenta l in fo rm ing 
females b rok e  Susie’s egg reco rd . D ona ld son  refers to th e  fish . O regon  Aqua Foods, a private sa lm on  ranch ing  c om pany  
as " t h e  most p rodu c t iv e  animal that e v e r  l ived ."  W ith in  tw o  .' f o u nd ed  in 1971 wh ich  releases c o h o s  and  Chinooks from the 
years th e  total weigh t o f  th e  surv iv ing offspring from Lot 240 ’ /  O regon  coast, the  o n ly  Pacific coas t s ta te w h e r e  privatc-for- 
(on ly 17% died ) was 196,000 p o u n d s—nearly 100 ton s  o f  fish / / " p r o f i t  com pan ie s  a re  releasing s a lm on  smolts  in to  th e  ocean , 
from the  eggs o f  o n e  f em a le s  single spawn ing . Results such  as ^  A lthough private an d  pub l ic  non -p ro f i t  s a lm on  ranch ing is 
these d o  no t  go unno t iced .  go ing o n  in th e  rem a in ing  Pacific Nor 'i  est s tates and

Not long after Boeing de liv e red  its first 707, D ona ld son  /A la sk a ,  for-profit en te rp r ise s  h ? v e  b e en  s '. i>  u b y  the politi- 
s tar ted using th e  jet airp lane to establish b o th  h im se lf a n d  his ^  p ressurc applied by  commerc ia l  f i sh e rm en an d  state fish
sa lmon ids a ro u nd  th e  world . In the  early 1960s, h e  to o k  som e 
o f  his ra inbow s to  No rway an d  left th em  w i th  Dr. G unna r  
Rowlefson, a co lleague at th e  Bergen Aquarium . Some time 
later h e  took  a call from the  exc i ted  Norweg ian w h o  to ld 
Dona ld son  h e  h a d  t h row n  th e  ra inbow s in salt w a te r  and  
" th ey  were g row ing like hell.” Calling the fish "sa lmon-trou t ,"  
the Norweg ians u sed the ra inbow s to  d e v e lo p  th e ir  fish 
farming industry . _ - -&J * T - .

F rom  the tip o f  th e  s ou th e rn  h em isp he re  to  the tip o f  the

- politics. T he  f ishermen th ink  p r iva te  sa lm on  ranch ing is the 
. r e inven t ion  o f  th e  fish trap , a dev ice w h ich  effectively 

limited commerc ia l  fishing in th e  past b y  pu t t ing  the fish 
d irec t ly  in th e  hand s  o f  the p roces so rs .  Biologists argue that 
the Pacific O cean  will h o ld  o n ly  so  m uch  sa lmon , implying 
that private run s  w o u ld  c om p e te  w ith  ex is t ing  s tocks  for 
food . While th e  Japanese  a n d  Russians s e n d  bill ions o f  fry 
to forage in the Pacific, p rivate -fo r-profi t s a lmon ranch ing 
ope ra t ion s  in the  U.S. release less than  ?. h u n d r e d  million

no r th e rn  hem isphere ,  D ona ld son  has h e lp ed  establish • smolts  a year  in to  th e  same ocean . 
th r iv ing sa lmon runs. In Chile, his k ing eggs have he lp ed  ■ -• :-™*‘ _
in t rodu ce  a run  w h ich  g row s red and  fat o n  Antarctic krill, 'jl'V O re gon  Aqua Foods  Is a long  w ay  from  pay ing  its bills in 
T he  Chilean Chinooks are  r anched  and  th e  Industry" h a s ™ f sP itc o f  lar«e ‘nfusions, o f  capita l ( inc lud ing a 57 million 
t rem endou s  commerc ia l  poten tia l , D ona ld son  b e l ie v e s . 'T h e  /  /h a t c h e ry )  f rom  the  W eye rhaeu se r  C om pany  wh ich  bough t 
p ro fesso r from the  University o f  W ash ing ton  has also m ad e  th e  s truggling v en tu re  in 1975 lock, s to ck  an d  barrel, 
g o o d  friends in Japan  an d  Russia b y  lend ing  a h e lp ing  hand ,  j ^ ^ o n a l d s o n b e l i e v e s  tha t thc .f inanc la l p l c tu re .w ou ld  im p rov e  

Japanese  sa lm on  ranchers  release o v e r  a billion c h um 'f r y  ' ‘ f ° r p r iva te  sa lmon ranchers  us ing  a  m ixed  s to ck  app roach , if 
in to th e  No r th  Pacific e v e ry  year, m os t ly  f rom  the  n o r th e rn  ' t h ey take th e  t ime to  d eve lop  a b r o o d  s to ck  an d  if t h e j j s k a r e  
island of Hokkaido. Usina a re ladve lv  c i m n i ^ W r h . r u  V no t  all p icked  o f f  b y  commerc ia l  sa lm on  tra i le rs, j e o n s

f ishermen an d  seals. " In  Ice land ,"  D ona ld son  exp la ins , w he re  
a g row ing  n um b e r  o f  private com pan ie s  ( inc lud ing W eye r ­
haeuser) are deve lop ing  Atlantic sa lm on  ranching , *'they 'l l

w

is land o f  Hokkaido . Using a relatively s imp le  ha tche ry  
techno logy , th e  Japanese w e lcom ed  h om e  o v e r  21 million 
s a lmon last fall. Accord ing to  o n e  sa lm on  aquaculturis t 
familiar w ith  th e  ch um  runs in Japan , th e  ope ra t ion s  " , .  ! are 
ex tremely  viable from an e c onom ic  s tandpo in t  . . .  fo r every 
dollar they s p en d  o n  g row ing  fish, th ey  gene ra te  520 in raw  
p ro du c t  b a ck ."  T o  the  n o r th  o f  Hokkaido , o n  Sakhalin Island, 
the Russians have ev en  bigger plans. T h ey  w an t  to  even tua lly  
release 3 billion sa lmon fry (chum  and  pink) in to th e  North 
Pacific. In b o th  countr ies , the  sa lmon are u sed  for dom es t ic  
con sump t ion .  T h e  Japanese  like th e  chum s fresh o r  salted, 
while the Russians like to sm oke  their fish who le .

In Japan  an d  Russia, many o f  th e  sa lmon ranches are 
coopera t ive s  run by  displaced commerc ia l f ishermen w ho  
find life ashore m ore  agreeable an d  prof i tab le than  life o n  the 
h igh seas.

Lauren Dona ld son  takes p r ide In th e  m ush room ing  
successes o f  commerc ia l sa lmon farmers a ro u n d  th e  world . 
He should . Some o f  the industry 's  m os t successful c om m e r ­
cial ope ra t ion s  are run  by  his fo rm er s tuden ts .  At o n e  time, 
D ona ld son  himself, a long w i th  his son  Jack (n ow  the  D irector 
o f  the  O regon  Depar tm en t o f  Fish and  Wildlife), gave fish

hang  y o u "  if y ou  ca tch  a sa lm on  in th e  sea.
At th e  age o f  79, P rofessor em e r i tu s  Lauren D ona ld son  still 

c om es  to  the office ev e ry  day  as h e  has fo r  th e  last 52 years. 
T hese  days he  goes h om e  at n o o n .  He look s ou t at the 
raceways, full o f  p lum p  y o u n g  ra inbow s , f rom  his g ro un d  
f loor w in d ow  o n  Lake Union. His in fo rm a t ion  is still m uch  in 
d em and .  T h e  Ch inese  w an t th e i r  o w n  sa lm on  program , and  
they want th e  p ro fesso r o f  fish farm ing to  s tay for a m o n th  in 
Sep tember . D ona ld son  will g ive th em  tw o  weeks . A Rose 
Bowl po s te r  is hang ing  o n  his office wall; the former high 
schoo l athle tic co ach  exp la ins h e  d o e s n ' t  wan t to  miss 
all th o se  Husky games.

And th e  kings c om e  back in th e  fall. He wan ts  to be there 
" h o l l e r in '"  to  m ake sure the fu tu re  fish farmers select th e  best 
fish for b reed ing . His s tu d en ts  will en te r  a g row ing  indusir  
full o f  oppo r tun i ty .  "F ish farm ing is just to o  eff ic ien t ."  Drj 
Lauren Dona ld son  explains; if you  have to  h un t  in the ocean . 
he  adds ,  " y o u  just c an ' t  c o m p e t e . "□
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‘I n  j u s t  o n e  g e n e r a t i o n  g e n e t i c i s t s  

h a v e  o b t a i n e d  a  1 5 %  

i m p r o v e m e n t  i n  g r o w t h  r a t e s .  .

sa lmon for ten  years, the results o f  
their w o rk  are alreadv beg inn ing to  pay 
off. In just on e  genera t ion , G jedrem  
says, geneticis ts have ob ta in ed  a 15% 
im p rovem en t in g row th  rates by 
selec ting for fast g row ing  fish. Drawing 
on the large gene poo l , scientists are 
b reed ing for resistance to disease and 
stress, rapid g row th  rates, early 
smoltif ication . and de layed sexual 
matura tion . Scientists can even select 
for fish that assimilate the natural 
p igment as taxanth in found  in 
crustacea such as sh r im p  and  krill. 
Some fish retain the p igment be tte r 
than o the rs  giving th em  the de ep  red 
flesh con sum ers  will pay ex tra  for.

T he scourge o f  the sa lmon farmer, 
grilse, can  be selectively b red  against. 
But be tte r  yet, they say, is a fish that

Sea Plantations 
15,000 sq. ft. Aquaculture Facility

W H E N  YOU’VE GOT 
TO BE SURE ,...

Seven years ago, Sea Plantations, Inc. 
was the first enterprise to propagate and 
rear EPA specified strains o f 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 o f fish a 
m onth, 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 a n , triple stage, mechanical, 
biological, and chemical filtration achiev­
ing optimum holding conditions. Over 
the past five years this technology has

never matures: a sterile salmon. W ith a 
sterile fish, a sa lmon farmer wou ld  be 
free to  marke t his fish at w ha tev e r age 
and  size he d e em ed  appropria te . T o  a 
geneticis t , it 's  all a que s t io n  o f  d iplo ids 
and  t r ip lo ids—a refe rence to  a 
ch rom osom a l makeup. Normal Atlantic 
sa lmon are diploids. Trip loids are 
relatively rare; they have a high 
f requency o f  sterility. T h e  trick is to 
make dip lo ids in to tripioids and there 
may be an answer .

A sho r t heat shock  (about ?0°C 
appears to d o  the job) to  the new ly  
fertilized egg apparen tly  results in a 
significantly higher pe rcen tage o f  
sterile o r  tr iploid fish. T he heat 
trea tm en t also seems to  be m ore  
successful w ith  females.

Salmon farmers will tell you their

Shyers Lobster Pound 
20.000 Pound System

fish tastes be tte r . "Y ou  know , the small 
d if fe rences ,"  o n e  explains. Wild 
sa lmon are normally  caugh t in bays and 
river mou th s ,  long after the ir  instincts 
have tu rned  from food  to  sex. Changes 
in their flesh, sub tle  at first, have 
begun . Farmed sa lmon , o n  th e  o th e r  
hand , are fed a high fat diet and 
co lo red  with krill; then  they  are 
s ta rved for several days and  
slaugh tered . Some farmers feed their 
fish relatively ex pen s iv e  food , bu t they  
have figured h ow  to get the ir  m oney  
back o n  the o th e r  end . Explains o n e  
farmer w h o  pays m o re  for capelin 
frozen at sea by Russian trawlers 
because the quality is be tte r : . . This
is a very cost ly  p ro cedu re ,  bu t we like 
to stick to  this diet as long as we feel 
o u r  cu s tom ers  are willing to pay a price

Crosby’s Market 
100 Pound Tank

been marketed in the form o f 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 C olor­
ado to Italy.

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

to keep product in better condition, 
longer.

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

. . . CONTACT SOMEONE 
W H O ’S ALREADY DONE IT.

MED S e a  P l a n t a t i o n s ,  Inc.
29 Congress Street 
Salem, M A  01970 
Tel. (617) 745-4560
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Loading M ow i salm on: Special containers 
m aintain critical 32° temperature.

Q u a l i t y  m a k e s  it all p o s s i b l e

Ask a Norwegian w hy  the sa lmon farm ing industry  is so  
successful and  chances  are he 'l l an sw e r  you w ith o n e  word : 
quality . The Norwegians have d e v e lop ed  quality c o n t ro l  to an 
art fo rm  and  farmed sa lmon is the ir  masterp iece . Here 's  why.

Before sa lmon arc harves ted , they  are s ta rved  for at least 
seven days, cleansing their digestive sys tems. If a farmer has 
been using antib iotics , the t rea tm en t m us t be s to pp ed  
at least tw o  m on th s  be fo re  the sa lmon are harves ted . 
Laboratory tests arc requ ired  be fo re  each harvest , to  en su re 
no traces o f  antib iotics remain.

After the salmon are carefully removed  from their cages, they 
are placed in a water-filled box , lined w ith a plastic tube . 
C a rbon  d iox ide  (CO 2 ) is in jec ted in to the water, k no ck ing  the 
sa lmon out . O n ce  k no cked  ou t , they are d ispa tched  with a 
qu ick  severing o f  an artery b eh ind  their  gills. T h e  sa lmon 
are th en  p u t  in to a tank w ith runn ing  wa te r  w h e re  they  bleed 
to dea th . D epend ing  o n  the loca tion o f  the pack ing  plant, 
sa lmon are e i the r  gu t ted  at the farm o r  at the pack ing  plan t if 
it is nearby. The general con sen su s  in the sa lm on  farming 
com m un i ty  is sa lmon shou ld  be  gu t ted  w ith in  tw o  hou rs  
after they  are put to dea th  an d  be fo re r igor mor t is  se ts in.

At the packing plant, sa lmon are laid on  ice in po ly s ty rene  
boxes  wh ich  are com m on ly  lined w ith d isposab le  diapers- to 
ab so rb  ice melt, p reven t ing  flesh from lying in wa te r  whe re  it 
can lose wa ter so luble p r o t e i n s . J n  the  summer ,  s a lmon are 
co o le d  t o O °C (3 2 0F) be fo re they arc packed  o n  ice to p rev en t 
the ice from melt ing in transit . T he  Fish Farmers ' Sales 
Association is a t tempting  to  s tandard ize the  type  o f  boxes  
used for packing Each box  is s tam ped  w ith the farm 's serial 
n um b e r  so  any quality compla in ts  can be  traced to the farm o f  
origin.

Most o f  No rway 's  farmed sa lmon is t ran spo r ted  by  road and  
ferry to  reach markets in Europe with in -t8-”2 hou rs  from the 
time the fish leave th e  water. The rest o f  the sa lmon is m oved  
by air freight (almost exclusively on  sAS) to marke ts  all o v e r  
the world . Dubbed  the  "Salmon Airlines Sy s tem -' b y  peop le  
in th e  industry , SAS has invested  cons id e rab le  t ime and 
m oney  perfec t ing th e  critical p rodu c t  d is tr ibu t ion  system , 
including design ing special air freight con ta ine rs  to ke ep  the 
p roduc t at a con s tan t 32°F.
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C o n t a i n e r s  t h a t  

c a n  t a k e  it.

-V v
TRA-TOTE
Pallet base 
Nestable

FISH BOX
Several sizes

DUMP TUB
31"x55"x22" 
Nestable

Rugged, n estab le  and stack ab le , Tra-Mo C ontainers give 
you the  edge  in storing and shipping your sea fo o d  product. 
Odor re sis tan t, will no t chip or flake.

Tra-mo
■ ** 19705 SW Teton Ave.

U  Tualatin, OR 97062  
S  5 0 3 :6 3 8 -6 8 8 6

C i r c l e  n o .  3 2  o n  R e a d e r  I n t e r e s t  C a r d

N.E.T. S Y S T E M S
The Company 

behind the Best Draggers

,r^ s r i t ! ' s

L i  V i I  >

Notf Easterns? Trawlt-Systems* Inc.
P.O. Box 10508» P.O. Box 1222.
BalnbridgeIs.. W X98110 Newport. Oregon 97365- 
(206)842-5623 : ^503) 867-3737 '





J e r v i s  In le t

HOWE SOUND

Sechelt

Lasqueil Is. Gibsons

Georgia
•  Vancouver

fanning is'ti?}!The, writer of.-££■$

Just h o w  will sa l m o n  farming fit into the W e s t  Coast fishing 

industry? Right n o w  British Columbia is grappling with that 

question, and finding there are no easy answers.

by Mary Murphy
a lm on  fa rm in g  is beg in n in g  to  have an 
im pac t in British  Colum bia .  W hile  o u t­
p u t  is still  low. espec ia lly  by E u ro p e an  

s tandards ,  the  in d u s t ry  is g row ing  rapidly. Is it 
a  p rom is ing  addition  to a  be lea g u e red  economy, 
a  c o m p lem en t  to the  ex is t ing  sa lm on  f ishery— 
o r  a th re a t  to i t ’s existence?

Only a  dozen or  so of these  p en-rea ring  op e ra ­
tions a re  harves ting  fish, b u t  ab o u t  60  m ore  a re  
fully licensed and  a t  leas t  half  of these  have fish 
in the  water.

T h e  h ighes t  concentra tion  of sa lm on  farm s is 
in th e  " S u n sh in e  Coast,” th e  a re a  ju s t  n o r th  of

How e S ound and  th e  c i ty  of Vancouver. T h e r e  
a re  so m e on  V ancouver Island and  a sca t te r ing  
n e a r  P rince  R upert ,  w ith  m any  m ore  expec ted  
in she lte red  places in  var ious  p a r t s  of th e  coast.  
J im  Fralick, the  province 's  a q u a cu l tu re  coor­
dinator,  says th a t  120 of these  facilities could be  
in op era t io n  by n ex t  sum m er.

In 1984, British  C o lum bia ’s o u tp u t  of fa rm ed  
sa lm on was a little over 100 m etr ic  tons. F igures 
for 1985 a re n 't  yet available, bu t production  w as 
ex p e c ted  to be  larger. O u tp u t  should  inc rease  
considerably in a y ear  o r  two as  new farm s begin 
to h a rv e s t  fish. Coho and  ch inook a re  the  on ly
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Complete refrigeration capabilities for theseafood industry.
• Blast freezers
• S e aw a te r  ice
• Pla te f reezers
• C om p re s s e r  p a ck ag e s  

(sc rew  & rec ip ro ca t in g )
La rge pa rts in v e n to r y  and 
fast se rv ice .

24 Hr.
P hone Se rv ice 
(206) 883-3838 
T O L L  FREE 

800-245-0966 Wasnington 
800-642-7682 outside V 'shington

Lewis R e f r ig e ra t io n  Co .
4128 • 148th Avenue N.E. 

Redmond. WA 93052

B J S W I 5

REFRIGERATION PRODUCTS
Richard Leicht. Division Manager

Pacific spec ie s  p resen t ly  being  f a n n ­
ed, th o u g h  a few aq u a cu l tu r i s ts  a re  
t ry in g  to g row  im por ted  A tlantic  
sa lm o n  a s  well.

O fficials in bo th  th e  federal and 
B.C. governm ents  believe the  in­
d u s t r y  show s prom ise .  T h e  province 

has  boosted aquaculture  in slick televi­
sion ads, m a in ta in ing  it will help  pro ­
vide the  n ew  jobs  n e e d e d  so bad ly  in 
British  C o lum bia  a s  th e  province 's 
resou rce -based  econom y  has  s t ru g g l­
ed  w ith  double -d ig it  u n em p lo y m e n t  
ra tes  since 1982.

M u c h  of the  techno logy  of sa lm on 
fa rm in g  w as  deve loped  in Norway, 
w h e re  the  in d u s t ry  has  been  sp e c­
tacu larly  successful since its in troduc­
tion in the  ea r ly  1970s. Ironically, the  
N o rw e g ian s  benef i ted  a  g re a t  deal 
from  C a n ad ian  re se a rc h  and  develop­
m en t ,  s ince  the  C anad ian 's  D e p a r t ­
m e n t  of F isheries and  O ceans has long 
b e e n  a world  le a d e r  in h a tche ry  
technology.

Fish farm ing  is also well-established 
in Sco tland  a i .d  o th e r  a r e a s  of n o r th ­
e rn  E u rope .  J a p a n  is rap id ly  in c re a s ­
ing its p en -rea re d  p roduc t ion  a s  well. 
N ow  aq u a cu l tu r i s ts  in C anada ,  the  
U nited  States, Chile an d  N ew  Zealand 
a re  try in g  to cap tu re  p a r t  of th e  ex­
p an d in g  w orld  m a rk e t  for f resh  fish.

T h e r e  a re  th re e  d is t in c t  opera t ions  
involved in sa lm o n  farm ing . In C a n ­
ada ,  f a rm ers  b u y  m o s t  o f  th e ir  eggs  
f rom  g o v e rn m e n t  ha tcheries .  D uring  
the  firs t  phase ,  the  e g g s  a re  ha tched  
a n d  th e  fry cu l tu red  un ti l  they  reach  
the  sm o l t  s tage.

T h i s  is followed by th e  "g row  o u t"  
period, w h en  th e  fish a re  ra ised  in net  
p ens  and  fed a specially m anufac tu red  
d ie t  u n t :l they  reach  m a rk e t  size. 
O ften  th e se  two o p e ra t io n s  a re  p e r ­
form ed a t  d if fe ren t  s i tes  and  by dif­
feren t firms. S o m e  fa rm ers  specialize 
in sm olt  p roduction ,  se ll ing  the ir  p r o ­
d u c t  to o th e rs  w h o  p e r fo rm  the  grow- 
ou t functions. A  few also  concen tra te  
on brood  s tock  deve lopm en t.  It is 
hoped  tha t  eventually the  industry  will 
b ecom e m ore  o r  less in d e p e n d e n t  of 
g o v e rn m e n t  hatchery ' p ro g ram s .

T h e  third phase  involves processing  
a n d  se lling  th e  sa lm on .  T yp ica lly ,  
aq u a c u l tu r i s ts  s la u g h te r ,  g u t ,  pack  
and  sh ip  the ir  f ish v e ry  ca re fu lly  and  
quickly , to  e n s u re  qua l i ty  a n d  f re sh ­

n ess .  M e t ic u lo u s  h an d l in g ,  y ea r -  
round  su p p ly  and  re liab ili ty  o f  size, 
t a s te  and  te x tu re  a c c o u n t  for the  p r o ­
d u c t ’s appeal .  In Brit ish  C o lum bia  as  
a  rule, fa rm ers  m a rk e t  th e ir  fish 
independen t ly ,  e i th e r  to  b ro k e r s  o r  
d irec t ly  to r e s ta u r a n ts  and  s to res .  
M a rk e ts  a re  mainly  in th e  V an c o u v e r  
a r e a  and  the  w e s te rn  U n i te d  S ta te s .

A cco rd ing  to  T o m  M a y ,  p re s id e n t  
o f  the  M a r ic u l tu re  A sso c ia t io n  of 
B.C., aquacu l tu r is ts  cu r ren t ly  receive 
th e  following p r ice s  (in U .S .  dollars); 
S2 .08  p e r  pou n d  for pan-size coho, 
$ 3 .58  for 4-6-pound fish and  u p  to 
S4.30 for 6-9-pound Chinook. F a rm e rs  
a re  now  a im ing  to  b r in g  m ore  of the  
large, h igh-valued p ro d u c t  to  m a rk e t .

A b u o y a n t  sp i r i t  c h a r a c t e r i z e s  
m any  B.C. fish fa rm ers  today, a sense  
t h a t—while se r io u s  c h a l le n g es  face 
th e m —the ir  t im e  has  a r r iv ed .

B rad  H ope,  one of  the  in d u s t ry 's  
m o s t  success fu l  e n t r e p re n e u r s ,  e x ­
em plif ies  this. In 1984 he dec lined  an  
in v e s t m e n t  o f fe r  f ro m  a la r g e ,  
multinational corporation . In s tead ,  he 
m e rg e d  his T ida l  R ush  M arine  F a rm s  
w ith  a n o th e r  local a q u a c u l tu re  firm , 
Pacific  A qua  Foods,  to fo rm  a  v e r ­
tically in te g ra te d  co m p an y .

H o p e  w a tc h e s  the  in d u s t ry ’s  rap id  
g ro w th  w ith  b e m u se d  co n c e rn .  " O n  
the  S u n sh in e  C oast  e v e ry b o d y  is 
e i t h e r  s a lm o n  f a r m in g  o r  t h e i r  
b ro ther- in -law  is going to  be  sa lm on  
fa rm in g ."

H e recogn izes  th a t  the  s u d d e n  
influx of in v e s to rs  an d  e n ­
tr e p re n e u rs ,  m a n y  of  th e m  in e x ­

per ie n ce d  an d  u n d e rcap i ta l ized ,  will 
lead to  an  industry  sh a k e  ou t a s  m any  
of th e  n e w c o m e rs  fail. A q u a c u l tu re  
will b en e f i t  in the  long run . h e  says.  
“ W e ’ll e n d  u p  w i t h  m o r e  
soph is t ica ted  fish f a r m e r s  an d  m o re  
sophisticated inves to rs ,"  and, he  says, 
greatly  increased production to satisfy 
the t rem en d o u s  dem an d  he envisions.

T h is  p rocess  will p robably  also lead 
to h ighe r  co n c en tra t io n  levels w ith in  
the  industry'. N ow  it is m os t ly  m a d e  
up  of small- to  m ed ium -sized  co m ­
p an ies  and  inves to rs .  S o m e  la rge  
m ult inat ionals  a re  involved, w ith  
m any  m o re  show ing  in te re s t  a s  fish 
fa rm ing  b ecom es  es tab l ish ed .  N o r­
w e g ia n  i n v e s tm e n t  is e s p e c ia l ly  
likely, a s  the  a q u a c u l tu re  g ia n ts  of



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

ing industries are, on the whole, very 
dependent on outside capital. Both 
the federal and provincial govern­
ments are actively courting foreign in­
vestment, particularly since the 
Mulronev government declared 
Canada “open for business” last year.

This bothers Mope, a man who dis­
plays a maple leaf in his company's 
logo. "I find it frustrating that a big 
foreign company can come in and talk 
one hundred jobs and get more con­
sideration [from the government] than 
10 Canadian companies talking 10 
jobs each."
Nevertheless, according to Hope, a 

technological constraint will ensure 
that smaller, domestically-owned 
businesses can thrive. “I think it’s go­
ing to be very difficult for multina­

tionals to come in and completely con­
trol the industry, particularly the 
growing out of fish. It’s so intense on 
net pen sites. They've found in Nor­
way that if you get too large in any 
one space, you run into disease pro­
blems."
Hope is confident that aquaculture 

can co-exist with the commercial fish­
ery'. He foresees a cooperative mar­
keting structure developing. During 
the summer fishing season when 
farmers get their best growth, the 
fresh market will use good quality 
commercial fish. As soon as the 
season is over, the market will plug 
i into farmed fish. Under this scenario, 
the market for both industries will 
increase.
Michael Hunter, president of the 

B.C. Fisheries Council, an umbrella 
organization of fish companies, agrees 
that the two industries can be com­
plementary. "Fish farming could be 
an adjunct to the commercial fishery. 
Our existing infrastructure could of­
fer aquaculturists a cost advantage, in 
terms of things like cold storage and 
processing plants . . . Our investors 
would have to agree, 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 lit­
tle direct competition from Eur­

opean farmed salmon in Canada’s ex­
port markets— even in the frozen sec­
tor, an area which would appear to be 
especially vulnerable. "Theirs is a 
new market, finding new niches, par­
ticularly in restaurants. It’s not the 
market that B.C. has serviced or ever 
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 still be entirely satisfied 
by the traditional industry. Pen-rear­
ing facilities could never produce this 
product as cheaply and efficiently as 
:.:e fishery can. Nor are fish farmers 
presently able to grow the sockeye, 
pinks and chums that are canning 
staples.
According to Hunter, the Council 

expects world demand for canned fish 
to remain stable. In other words, the 
market for fresh fish will not grow at 
the expense of the canned sector.

M O S T  IMPORTANT N E W S  IN 20 YRS. TO ICE USERS

I n t r o d u c e s  t h e  “ P o w e r  

S a v e r ”  - S a v e s  T h o u s a n d s  

$  i n  E l e c t r i c a l  C o s t  $

ICE-MASTER ICE MAKER

Models available 2 to 90 tons

o£

The 1985 model Morris "ICE-MASTER" ICE MAKERS are now available 
for forward-looking leaders in the vegetable, seafood, and food processing 
industries The new mode^ reflect over 36 years of engineering research 
and development by America's leading designer and builder of Ice Making 
Equipment.
This know-how has paid off in the design of the 1985 Morris Ice Makers 
and t h e  d r a m a t i c  r e d u c t i o n  in their c o s t  o f  o p e r a t i o n  . . .  so imponant when 
electric cost continues to increase an average of 15% per year.
The 1985 Morris-designeo "ICE-MASTER" ICE MAKERS a s s u r e  a n  o p e r ­

a t i n g  s a v i n g s  o f  I r o m  o n e - t h i r d  t o  o n e - h a l l  compared with any other units 
on the marKet. This lates' 'ate of the art" equipment from Morris features 
the original "Double Tuc.- design originated by Morris many years ago
Call or write for the money-saving details today. Make us Prove It! If you 
use ice you cannot afford to wait. . .  especially at today s electric and water 
costs, one ol your largest overhead expenses.
P.O. Box 1046 .  Raleigh, N.C. 27602 .  (919) 779-1250 .  TX 377-2214



B ecause British C olum bia’s fishing in­
d u s t ry  still d e p e n d s  m os t heavily  on 
c a n n ed  p roducts ,  the  fish p ro ce ss in g  
co m p an ie s  do not fo resee  a  se rious 
com peti t ive  th re a t  from fish farming. 
A lth o u g h  H u n te r  dec lined  com m en t ,  
it s e e m s  likely th a t  so m e p rocesso rs  
will inves t  in a q u a c u l tu re  d eve lop ­
m e n ts  of th e ir  o w n  an d  in th is  w ay 
diversify both the ir  p roducts  and  their 
m a rk e ts .

Will the  effects of this n ew  industry  
be  a s  beneficia l to  th e  com m erc ia l  
f isnery  a s  its p ro m o te rs  an d  e v e n  the 
F isher ies  Council suggest?  M any  fish­
e rm e n  d o u b t  it.

Lead ing  the  a t tac k  on fish farming 
a re  th e  U n ited  F ish e rm e n  and 
A l l i e d  W o r k e r s  U n io n  a n d  i ts  

n e w sp a p e r .  The Fisherman. A cc o r ­
d in g  to a s s is ta n t  ed i to r  J im  Sinclair, 
the  union has  ca lled  for a federa l  and 
p rov inc ia l  m o ra to r iu m  on fu r the r  
l icens ing  of fish fa rm s  until five con ­
d it ions  a re  m et.

F irs t ,  th e re  m u s t  be  a  g u a ra n te e  
tha t  the  industry  will not be controlled 
b y  m u lt ina t iona l co rp o ra t io n s  and 
b an k s .  Second ,  no  u n d u e  p re ssu re  
m u s t  be  p laced  on wild s to c k s  of 
sa lm o n  eg g s  n e e d e d  for spaw n ing .  
T h ird ,  the  Sa lm on  E n r ic h m e n t  P ro ­
g r a m  m u s t  be  fully im p lem en ted .  
Fourth ,  aquacu l tu re  cannot be used as 
a t rade-o ff  for lost f ish hab i ta t .  Fifth, 
th e re  m u s t  be  no  m ove  to  privately-  
ow n ed  h a tc h e r ie s  o r  o cean  ranching .

Since adopting  this policy, the  union 
also e x p re s s e d  co n c e rn  ab o u t  possi­
ble d is e a se  t r a n s fe r s  from  p en n e d  to 
wild s to c k s .  It is pa r t icu la rly  w orr ied  
ab o u t  the  im por ta t ion  of th e  “ exo t ic” 
A tlan t ic  spec ie s ,  d esp i te  th e  D F O ’s 
a s su rance  th a t  only certified “ disease- 
f r e e ” e g g s  a re  be ing  used .

A q u a c u l tu re  is o f ten  p ro m o te d  as 
an  in d u s t ry  th a t  can  p rov ide  off­
se aso n  w o rk  for f isherm en ,  a s  well as 
e m p lo y m e n t  for those  d isp laced  by 
fleet reductions.  T h e  union, however, 
m a in ta in s  th a t  th e  e m p lo y m e n t  p ro ­
jec t ions  m a d e  for th e  industry ' by the 
provincial g overnm ent,  am o n g  others, 
a re  g re a t ly  e x a g g e ra te d .

. S a lm o n  farm ing ,  in par t icu la r ,  is a 
capital- ,  not a labor-in tens ive  ac tiv i­
ty . T h e  S c ience  Council  of C anada ,  a 
g o v e rn m e n t- fu n d e d  th in k  tank ,  has  
p rom oted  the indus t ry 's  developm ent.

b u t  p red ic ts  th a t  only  a b o u t  one 
person-year  of d irec t em p lo y m e n t  will 
be  c re a te d  for e v e ry  20 tons  of p ro ­
duction. E ven  an  en thus ia s t  like Brad 
H ope  a d m its  th a t  ind irec t  e m p lo y ­
m e n t  from  feed and  e q u ip m en t  m a n u ­
fac tu re rs  and  supp lie rs ,  t r a n sp o r t  
com p an ie s ,  e tc.  is likely to  o u tw eig h  
d irec t  jo b  crea tion .

T h e  un ion  also  w o n d e r s  w h a t  im ­
p a c t  a q u a c u l tu re  will h av e  on  f ishery  
m arke ts  and  faults the  federal g overn ­
m e n t  for no t  do ing  m o re  rese a rch .

“ E ven  the  D FO  adm its  a s tu d y  should 
be  d o n e  on  the  e f fec ts  of fa rm ed  fish 
on o u r  m a r k e t s . ”  sa id  a  r e c e n t  
editorial,  “ b u t  th e  d e p a r tm e n t  h a s n ' t  
g o t  a ro u n d  to it y e t ."

B u t  p robab ly  m o re  .rc  ibling to  th e  
union and m any  o thers  in the industry  
is th e  issue of “ p r iv a t iza t io n ."  T h e  
U F A W U  believes th a t  f ish fa rm in g  
could  lead to co rp o ra te  con tro l  o v er  
h ab i ta t  and  fish s tocks ,  the  d e c l in e — 
or  d e a th —of the  c o m m o n  p roper ty -  
b a s e d  fishery , and  the  g en e t ic  de te r -

T h e  4 0 0  H P  L u g g e r  b r i n g s  

y o u  t h e  2 0  E V I P H  s e i n e r .

Antril S u y d a m  kn o w s  tha t 
be ing  first to  th e  fish is 
a big a d v a n ta g e .  S o  his new  
Beck  s e in e r  has  a  pa ir  of 
4 0 0  HP. L - 6 1 2 5 A  Luggers.

C lo c k e d  a t  nea r ly  2 0  m p h  
( 1 7 .2  knots), th e  2 4  ton.
4 8  fo o te r  s p e n t  th e  s e a so n  
fishing A laska. T h e  L uggers  
n ev e r  m issed  a bea t .  T h e  
se in er  w as  n e v e r  passed .

T h e  tu rb o c h a rg e d ,  a f te r ­
co o le d  6 1 2 5 A  gives you  high 
p e r f o rm a n c e  a n d  m ore.

Y ou  ge t  four-cycle fuel 
e c o n o m y  A high H P  to  w eight W a n t  to kn o w  m o re?  S e e  y ou r
ratio. C o m p a c t ,  inline des ig n  dea le r ,  o r  write: L ugger  6 1 2 5 A
O n e  side serviceability. B ox 7 0 5 4 3 .  S ea t t le  WA 9 S 1 0 7 .
Q uiet ,  sm o o th  o p e ra t io n ,  o r  call (206 )  7 S 9 -3 8 S 0 .
A nd  o p t io n a l  front PTOs.

Plus all of the  long-life 
L u g g er  fe a tu ie s  y o u  expect:

wet cy l inder  liners, cast iron 
pistons, four-valve individual 
h e a d s  a n d  a near ly  h o se  free 
cast- iron  coo l ing  system.
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iora tion  of sa lm on. T h e  last i tem  in 
th is  g loom y  scena r io  could o ccu r  
b ec a u s e  of  an  inc reas ing  re liance  on 
b i o l o g i c a l l y - e n g i n e e r e d  s p e c i e s ,  
w h e th e r  ‘‘f a r m e d ” (raised in pens)  o r  
“ r a n c h e d ” (allowed to go out to  sea).

T h e  union w an ts  m ore  fund ing  and  
effort  p u t  into p ro tec t ing  and  im p ro v ­
ing  fish h a b i ta t  and  less e m p h a s is  on 
"h ig h  t e c h ” a q u a cu l tu re  p ro jec ts ,  
e v e n  th o se  th a t  a re  g o v e rn m e n t-  
funded. It believes public control over 
f isher ies  is essen tia l  to  m a in ta in  
v igorous,  gene tical ly  d ivers ified  wild 
s tocks ,  a s  well as  the  in d u s t ry  w h ich  
d e p e n d s  on  them .

S inclair  d ism isses  th e  a rg u m e n t  
th a t  private  m a n a g e m e n t  would  
be m ore  eff icient than  a  com m on  p r o ­

p e r ty  a r r a n g e m e n t .  “ T h a t ’s say ing  
th a t  the  public is so s tu p id  it c a n ' t  
m a n a g e  th e  r e s o u r c e ,”  he says .  
“ S h o w  m e an  in d u s t ry  w h e re  p r iv a te  
c o m p an ie s  ru n  a re so u rce  th a t  m e e ts  
the  long-terr. n ee d s  of  so c ie ty ."

N ot ev e ryone  in British  C o lum bia 's  
com m ercial fishery' is so militantly op ­
posed  to fish farm ing. A cc o rd in g  to 
F re d  P end land ,  p re s id e n t  of the  P a c ­
ific Gillnetters Association, f isherm en 
m u s t  learn  to live w ith  the  new  in ­
dustry'. H e  does  no t  se e  pen -rea r ing  
o p e r a t io n s  le a d in g  in e v i ta b ly  to 
private  m an ag e m en t  and  ocean ran ch ­
ing  sch em e s .  H e  cau tions ,  how ever,  
th a t  C a n ad a  m u s t  be  ca re fu l  to  p ro ­
te c t  its wild, public s tocks ,  especially  
a s  th e  w orld  com es  to  re ly  m ore  and  
m o r e  on  d o m e s t i c a t e d ,  i n b r e d  
spec ies .  " C a n a d a  n u r tu re s  its wild 
s to c k s  and  m u s t  con t inue  to  do  this . 
If w e  m ain ta in  genetically  diversified  
sa lm on, we'll  have a long-term  a d v a n ­
ta g e  over  o th e r  p ro d u c e r s . ”

P en la n d .  like people  in the  f isher ­
m e n 's  union, is co n c e rn ed  ab o u t  the 
e f fec ts  fish fa rm ing  could  h av e  on 
m a rk e ts .  H e  w orr ies  th a t  a  la rge  in­
flux of fa rm ed  fish, plus the  hatcnery -  
r e a re d  s to c k s  th a t  J a p a n ,  the  U n ited  
S ta tes .  Canada, and o the rs  a re  putting  
in to  che ocean ,  could d is ru p t  world  
su p p ly  p a t te rn s  and  help  to  low er  
p r ice s  to  f isherm en . T h i s  concern ,  
h ow ever ,  isn ' t  u n iv e rsa l  e i th e r

S ince trollers have the  la rges t  s take  
in f re sh  and  frozen sa lm on  m a rk e ts ,  
they  a re  th e  ones  likely to  be first af­
fec ted  by supp ly  in c re ase s  of fa rm ed
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produc ts .  T h is  d o e s n ’t w o r n ’ David 
Elliott,  ex ecu t ive  d i rec to r  of the 
Pacific  T ro l le rs  A ssocia tion .

H is o rgan iza tion  h a s  no posit ion on 
th e  d e v e lo p m e n t  o f  p e n - r e a r in g  
opera tions  in the p rov ince ,  though  it. 
too. is opposed  to  o cean  ranching .  
Elliott says  th a t  w orld  d e m a n d  for 
h igh  qual i ty  fresh an d  frozen sa lm on  
is so la rg e —and g ro w in g  rap id ly  
la rge r—tha t wild salmon will continue 
to c o m m an d  high prices ,  d esp i te  the 
addition of fa rm ed  fish to  the  m arke t .

C e r t a i n l y  th e  m o s t  p o s i t i v e  
re sp o n se  to fish fa rm in g  co m es  from 
the  Prince R u p e r t  F ish e rm e n ’s Co-op, 
a  m ajo r  t i s h e rm e n 's  o rganization  and  
British Colum bia’s second  largest p ro ­
ce sso r  as  well. T h e  Co-op has  a farm  
in opera tion  in M il ler  Bay, n e a r  
P r in c e  R upert ,  w h e re  bo th  ch inook 
and  t ro u t  a r e  being rea re d .

A ccord ing  to  Co-op P res iden t ,  P a d ­
dy G reene ,  the  facility is a  pilot p ro ­
je c t  " to  c h e c k  on th e  in d u s t ry 's  
v iab ili ty .” If it is successfu l ,  the  C o­
op  plans to  develop  a  ch inook  brood 
s to c k  and  es tab l ish  a m a rk e t in g  p ro ­
g ra m  for off-season f re sh  fish.

Greene rejects  the nega tive  a t ti tude 
of m a n y  B.C. f i sh e rm e n  towa*d 
sa lm on  farm ing. " I  th in k  w e ’re bu .y -  
ing o u r  head  in the s a n d  if we th ink  
i t ’s going to  go a w a y ."  he says.  “ I t ’s 
happening all around u s . ” He believes 
th e  a q u a c u l tu re  in d u s t ry  could offer  
" g r e a t  po ten tia l  for small,  coasta l 
c o m m u n i t ie s ."

N or  d o es  G reene  th in k  th e  in d u s­
t r y 's  g ro w th  shou ld  be ch e ck e d  
in o rd e r  to  p ro tec t  sa le s  for B.C. 

f isherm en .  " T h e r e ' s  g o in g  to  be  a lot 
of fa rm ed  sa lm on  on in te rna tiona l  
m a rk e ts ,  w h e th e r  B.C g e ts  into it o r  
n o t . . . .  If done  properly , aquacu l tu re  
could e n uan c e  the  m a rk e t  for f isher ­
m e n ."

W h e th e r  British  C o lum bia  e x p e r ­
iences  a s ign if ican t  d is ru p t io n  in its 
ex p o r t  m a rk e ts  due  to fish fa rm in g  
a p p e a rs  to d e p e n d  on th e  following: 
how m uch  world d e m a n d  for high 
quality  fish increases: how  supply  e x ­
p ands  to m a tc h  (or ex ceed )  this  in ­
crease :  how well the  in d u s t ry  c o m ­
pe te s  in te rm s  of both  co s t  and  qual i­
ty; and  exchange  fluctuations, both  of 
the Canadian dollar and o th e r  relevant 
cu rrenc ies .
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Tote Boxes 
75 lbs. 
125 lbs.

Fresh Fillet Containers 
10 lb. - 20 lb. - 25 lb.

Con tac t :
Norm
M elan son

Bl°  a n  !j
P R O - W E S T E R N  | 

P L A S T I C S  L T D .  \
S te  417 - 1330 Burrard St. I 

V ancouver . B.C. V62 2B7 |  
C a l l C o l le c t (6 04 ) 6 8 4 - 2 8 8 9  j

RANSVAC FISH PUMPS

Model 2010 Model 2020 Model 2030

Give You a Choice
2010  —  Semi-Automatic 50 tons/hr. 
DAMAGE FREE OFF LOADING
2020  —  Automatic 50 tons/hr.
DAMAGE FREE OFF LOADING
2030  —  Automatic in excess of 100 tons 
pr. hr. DAMAGE FREE OFF LOADING

E l e c t r i c a l  H y d r a u l i c  D i e s e l  

P l e a s e  C a l l :

I N N O V A C  T E C H N O L O G Y  I N C .11851 Dyke Rd., Richmond, B.C. Canada V7A 4X8 (604) 272-5533 or Seattle number (206) 467-8881
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A T T E N T I O N :  

F I S H E R M E N !

Norway’s Most Successful
J I G G I N G  M A C H I N E

p i
*«t» • « © o
* 1 *V iM« I Lt»

• * • • «

"The Autofisher"

Capable of catching over 4,000 
lbs. per day ol multiple species, 
including squid.

• Over 7.000 units in use
• Fully automatic
• Light weight and built to last
• Affordable price

For more info contact: 

advanced Fishinq systems, inc.

(206) 632-2320
Te'e*' 288857 APS UR

007 North Allen Place 
Seattle WA98103

CALL FOR INFORMATION 
ON THE NEW WAGNER 

‘■MICROPILOT”
• VHF —  SS8 —  CB |
. RAOAR —  SOUNDERS I 
. LORAN— ANTENNAS

#7 - 12491 No. 2 
RICHMONO, B C. 
CANAOA, V7E 2G3 
(604) 274-1211

T e n  R u l e s  f o r  H e a l t h y  

F a r m e d  S a l m o n

1. Avoid b uy ing  f ish  o r  fish eggs  
of u n k now n  health .

2. Avoid heavy  d e n s i ty  in cages.
3. M a k e  su re  th a t  th e  d ie t  is suf­

f icient in quantity , qua l i ty  an d  sa n i ta ­
tion. (Rancid  food is poison.)

4. M a k e  su re  th a t  hygiene is th e  
b e s t  all over th e  fish farm .

5. P rov ide  w a te r  of h igh  quality.
6. Avoid s tre s s in g  th e  fish. Be le­

n ie n t  w h en  h a n d l in g  an d  sorting .
7. P rovide rou tine  h ea l th  su p e rv i­

sion an d  control.
8. P ro v id e  p r e v e n ta t i v e  t r e a t ­

m e n t s  (v ac c in a t io n ,  a n t i - p a r a s i t e  
m a n a g e m e n t )  on a  r e g u la r  basis.

9. P rov ide  im m ed ia te  and  correc t  
t r e a tm e n t  in ca ses  of d isease .

10. P ro p e r ly  d ispose  of all dead  
fish.

D em a n d  is difficult to  p red ic t ,  b u t  
th e re  is som e in fo rm ation  on supp ly  
possibilities. In ju s t  fifteen years,  Nor­
w ay  has  increased its p roduction  from 
a lm ost no th ing  to abou t 30 ,000 m etr ic  
tons,  m ore  th a n  4 p e r c e n t  of tota l 
world  production.  T h e  in d u s t ry  th e re  
e x p e c t s  to  p ro d u ce  8 0 ,000  tons  by  
1990. I t  has  b e e n  e s t im a ted  th a t  N o r­
w ay  could be  p u t t in g  200 ,000  tons  in­
to  w orld  m a r k e t s  by  th e  y e a r  2000. 
(C u rre n t  w orld  p ro d u c t io n  is n o w  
a b o u t  700 ,000  tons.)  S hou ld  th e se  
f igu res  m ater ia l ize ,  N o rw a y —w ith  
v ir tua lly  no wild sa lm o n  f ishery  a t  
a l l—will b e c o m e  a  m a jo r  p la y e r  
a m o n g  world  p ro d u ce rs .

R usse ll  M y lc h re es t ,  an  econom ic  
ad v ise r  fo r  the  D FO , w a r n s  tha t ,  in 
theory  a t  least,  B.C. f rozen  sa lm on  
p ro d u c e rs  could b e  h u r t  by  this la rge  
y ea r -round  su p p ly  of fa rm ed  fish on  
w orld  m a rk e ts .  " I  d o n ’t kn o w  if d e ­
m and  can  expand  as fast as  the  supply 
ap p e a rs  to  be going . . he says. "A  
h undred  thousand  m etr ic  tons com ing 
on s t r e a m  in ab o u t  five y e a r s  [from 
N o rw a y  and  o th e r  p ro d u ce rs ]  has  to 
h av e  so m e  e f fec t  on p r ic e ."

M ylchrees t  says th a t  British Colum ­
b ia 's  e m e rg in g  fish fa rm in g  in d u s t ry  
will have little im pac t on  the  c o m m e r ­
cial f i sh e ry ’s m a rk e ts ,  a t  leas t  for 
so m e tim e. In fact,  it could be  vu ln e r­

able to com peti t ion  from N orw ay .  “ A 
lot d e p e n d s  on w h e re  N o rw a y  se n d s  
i ts  f i sh ."  he  o b se rves .  " I f  it s e n d s  
m os t  of it to  E urope ,  it m ay  not a ffec t  
o u r  aq u a cu l tu re  in d u s t ry  too  m u c h ."  
A  s trong  assault by N orw ay  on British 
C o lu m b ia ’s “ n a tu ra l"  m a rk e t s  in the  
U n ited  S ta te s  and  Asia could  be  hard  
on the  develop ing  industry ,  how ever.  
" I t  looks like N o rw a y ’s cos ts  a re  a  lot 
lo w er  th a n  the ir  se lling  p r i c e ,"  he 
no tes ,  m a k in g  it poss ib le  to  d rop  
p r ice s  co n s id erab ly  if co m p e ti t io n  
requ ired .

M y lc h re e s t  s t r e s s e s  th a t  th e se  a re  
preliminary’ observa tions.  H e  is w o rk ­
ing on a s tu d y  on th e  m a rk e t in g  p ro ­
s p e c t s  fo r  B.C. f a r m e d  sa lm o n .  
R e su l ts  should  be  o u t  th is  s p r in g  or  
s u m m e r  and  will l ikely h ave  im plica­
tions for th e  co m m erc ia l  f ishery  as  
well.

! t  is a p p a re n t  th a t  d e v e lo p m e n t  of 
f ish  f a r m in g  r a i s e s  im p o r ta n t  
issues, bo th  in C a n ad a  and  the  U nited  

S ta te s .  F o r  the  f irs t  t im e,  th is  in­
d u s t r y  is be ing  e s ta b l ish e d  in an  
a r e a —th e  n o r th w e s t  coas t  o f  N o r th  
A m e r ic a —w hich  a l re a d y  su p p o r t s  a 
v iab le  in-shore sa lm on  f ishery ,  b ased  
on c o m m o n  p roper ty .

Will f ish farm ing  se rv e  to  s t im u la te  
overa ll  m a rk e t  d e m a n d  for seafood ,  
th u s  bene f i t ing  th e  es tab l ish ed  in­
dus try?  O r  will the  tw o  c o m p e te  for 
m a rk e ts?  Will se lec tive  b re e d in g  an d  
te c h n o lo g ic a l  in n o v a t io n  p r o d u c e  
la rg e r ,  h a rd ie r  sa lm on? O r will d o ­
m es t ica t io n  ca u se  g en e t ic  d e t e r io r a ­
tion a r d  in troduce  d ise ase  to  w ild  
s tocks?  Will p r iva te ly -ow ned  a q u a ­
c u l tu re  op era t io n s  p rov ide  g o v e r n ­
m e n t  w ith  a c o n v e n ie n t  e x c u s e  to 
limit its su p p o r t  for f isher ies  p r o te c ­
t io n  a n d  e n h a n c e m e n t ,  w i t h  
f ish e rm e n  su ffe r ing  d i rec t ly  from  
s u c h  a  p o l ic y ?  O r  w i l l  both 
in d u s t r ie s—and  th e  g e n e ra l  p u b l ic — 
recogn ize  th e  crucial role th a t  hea lthy  
wild s to c k s  p lay  in th e  W e s t  C o a s t  
e c o n o m y  a n d  in  w o r l d  f i s h  
production?

T h e s e  an d  o th e r  q u es t io n s  d o n ’t 
have c lear  a n sw e rs  yet.  But, while w e 
a s k  an d  w onder,  fish fa rm ing  isn ’t go ­
ing aw ay .  S o m eh o w  it has  to fit in to 
a n  a l re a d y  co m plex  a n d  co n ten t io u s  
en v i ro n m en t ,  th e  W e s t  C o a s t  fishing 
indus t ry .  Q
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A la sk a  F i s h e r m a n 's .i

FISH:
Do They Rea lly Compete?

by Joh n  van Amerongen _

C o m p e t i t i o n  f o r  s a lm o n  m a r k e t s  ' 

is  a  l o t  l i k e  m u s i c a l  c h a i r s —  n o b o d y  

lo s e s  a s  l o n g  a s  t h e r e  a r e  e n o u g h  ■! 

s e a t s  t o  g o  a r o u n d .  T h e  b i g  q u e s t i o n  

c o m e  1 9 9 0  i s  w h e t h e r  t h e r e  w i l l  b e  

e n o u g h  s a lm o n  m a r k e t s  f o r  a l l  th e u  

s a lm o n  p r o d u c e d ,  g i v e n  t h e  a s t ro n q -* ,  

m ic a l  p r o d u c t i o n  f i g u r e s  c u r r e n t l y  

b e i n g  t o s s e d  a b o u t  b y  s a l m o n  f a r - ’" 

m e r s  a n d  t h o s e  w h o  k e e p  a n  e y e  o n  

th e m .

________

‘ T h e  a u d i e n c e  o f  f i s h e r i e s  s t u d e n t s  , 

r e m a i n e d  r e l a t i v e l y  c a lm  a s  W h i t e  

a l t e r n a t e l y  t u r n e d  t h e  h e a t  o n  a n d  .. 

p f f  t h e  w i ld  s a lm o n  i n d u s t r y .  A f t e r  

c i t i n g  t h e  t e r r i f y i n g . f a r m  p r o d u c ­

t i o n  f i g u r e s ,  W h i t e  e a s e d  b a c k  a  b i t ,  

n o t i n g  o p t i m i s t i c a l l y  t h a t  s e a f o o d  

c o n s u m p t i o n  h a s  b e e n  r i s i n g  s t e a d i - , . . -

iy -
U .S .  c o n s u m e r s  a r e  c u r r e n t l y  

e a t i n g  a b o u t  1 5  p o u n d s  o f  s e a f o o d  a . . '  

y e a r ,  W n i t e  s a i d .  B y  1 9 9 0  w e ’l l  b e  

c o n s u m in g  a b o u t  2 0  p o u n d s  a  y e a r  

p e r  c a p i t a ,  a n d  t h a t*  h e  s a i d  “ i s  aT h e  g r o w t h  p o t e n t i a l  o f  t h e  N o r ­

w e g i a n  s a lm o n  i n d u s t r y  i s  n o w  b e - a  g r e a t  o p p o r t u n i t y  f o r  a l l  o f  u s . "—  ** 1 ,,re--- l.._x;-----u ____

1X1 I. 

%

y o n d  d e b a t e .  I n  1 9 7 1  N o r w a y  p r o - j  

d u c e d  a  m e r e  1 0 0  m e t r i c  t o n s .  :B y ;5  

1 9 8 5  N o r w e g i a n  f a r m e r s -  p r o d u c e d

3 4 ,0 0 0  m t .  T h e r e ’s  n o  r e a s o n  t o  ] 

d o u b t  t h e y l l  p r o d u c e  a t  l e a s t  8 0 .0 0 0  

r a t .  o f  A t l a n t i c s  b y  1 9 9 0 . T h a t  s a m e  

a r  C a n a d i a n  f a r m e r s  a r e  e x p e c t e d ^ !  

m a r k e t  3 0 ,0 0 0  m t .  o f  c o h o  a n d ^  

c h in o o k .  A n d  t h a t  h a s  w i l d  h a r v e s t

I f  p r o d u c t i o n  w o u ld  s t a y  s t a b l e * "  

h e  s a i d ,  “ w e  w o u ld  a s s u m e  h i g h e r ,  

p r i c e s  f o r  o u r  f i s h e r m e n . ! ’

B u t  t h e  l i g h t  a t  t h e  e n d  o f  t h e  

t u n n e l  f a d e d  a s  W h i t e  r e m i n d e d  ! 

e v e r y o n e  t h a t  p r o d u c t i o n  w a s - , n o t  - 

s t a b l e ,  a n d  t h a t  a s  E u r o p e a n - . a n d  

C a n a d i a n  f a r m e d  p r o d u c t i o n  in r->  

c r e a s e d ,  s o  t o o  w o u ld  t h e i r  e x p o r t s  

t o  t h e  U .S .  N o t - o n l y  w i l l  t h e i r . ;t e r s  l e g i t i m a t e l y  n e r v o u s .  T h e  Can***,
a d i a n  p r o j e c t i o n  a l o n e  i s  6 ,0 0 0  m e ^  j  p r o d u c t i o n  i n c r e a s e ,  s a i d  W h i t e ,  bu t:-.-

w i l d  j  t h e  p r o d u c t i o n . o f  f a r m e d  c a t f i s h '  a n d  at r i e  t o n s  m o r e  t h a n  th e -  t o t a l  w i l d  

c a t c h  o f  c o h o  a n d  c h in o o k  s a l m o n  in  
A l a s k a  in  1 9 8 6 .

W h e t h e r  o r  n o t  t h e  f r e n z y  o f  

a c t i v i t y  in  B .C . w i l l  b e a r  f u l l  f r u i t  in  

1 9 9 0  i s  s t i l l  s p e c u l a t i o n ,  b u t  t h e  

p o t e n t i a l  i s  c e r t a i n l y  t h e r e  ( s e e  r e ^ j  

l a t e d  a r t i c l e  p .  3 2 ). A n d  n o w  t h a t  

s a lm o n  m a r i c u l t u r e  i s  s e e i n g  a  r e - ' 

s u r g e n c e  o f  a c t i v i t y  in  W a s h i n g t o n  

S t a t e  a n d  p r o p o s a l s  a r e  m a k i n g  

t h e i r  w a y  t o  t h e  A l a s k a  L e g i s l a t u r e  

a 3  w e l l ,  a n a l y s t s  a r e  f o c u s i n g  o n  a  

k e y  q u e s t i o n .  .  v- . L-

" T h e  k e y  q u e s t i o n , "  a c c o r d i n g  t o  

S t e v e n  W h i t e ,  f o r m e r  d i r e c t o r  o f  

P r i n c e  W i l l i a m  S o u n d  A q u a c u l t u r e  

C o r p . ,  " i s  w i l l  t h e y  c o m p e t e  w i t h  o r  

c o m p l e m e n t  w i ld  s a lm o n ? "

W h i t e  a d d r e s s e d  t h e  q u e s t i o n  

J a n u a r y  13  a s  p a r t  o f  t h e  U n i v e r s i t y  

o f  W a s h i n g t o n ’s  F i s h e r i e s  R e s e a r c h  

I n s t i t u t e  s e m i n a r  s e r i e s  o n  f l o a t i n g  

m a r i n e  a q u a c u l t u r e .

U n f o r t u n a t e l y ,  W h i t e  a d m i t t e d  

o ra  t h e  o n s e t ,  “ I  c a n ’t  a n s w e r  i t . "  

i’s  o n e  o f  t h o s e  q u e s t i o n s ,  h e  s a i d ,  

t h a t  c r e a t e s  “ a  l o t  o f  h e a t  a n d  v e r y  

l i t t l e  l i g h t .  . .

" T e r r o r , ”  h e  n o t e d , “ c r e a t e s  a  l o t .  

o f  h e a t . ”

s h e l l f i s h  w i l l  i n c r e a s e  a s  w e l l .  S o  

to o ,  h e  s a i d ,  w i l l  h a t c h e r y :  r e l e a s e s - - k j  

f r o m  s t a t e  a n d  n o n - p r o f i t  f a c i l i t ie s . . -  

B y , 1 9 9 0 , s a i d - W h i t e ,  " 2 .6  b i l l i o n  f i s h '  •: 

w i l l  b e  r e l e q ^ d . i n t o  t h e  w i l d . , . a  2 4 5 : 3  c

T h e r e  a r e  tw o ' w a y s  t o  l o o k  a t  i t .

.W h i t e  e x p l a i n e d .  “ P e s s i m i s t s  b e  

i i e v e  c o m p e t i t i o n  i s  g o in g  t o  b e  t h e  

r e s u l t . . . i n c r e a s e d  d e m a n d  w i l l  b e  

m e t  b y  i n c r e a s e d  p r o d u c t i o n  a n d  

d r i v e  d o w n  t h e  p r i c e . ”  - 
• T h e  o p t i m i s t s ,  s a i d  W  h i t e ,  b e l i e v e  

t h a t  f a r m e d  a n d  w i ld  s a l m o n  w i l l  
c o m p l e m e n t  e a c h , o t h e r  i n  t h e  m a r ­

k e t p l a c e .  " H ig h  p r i c e d  ’a n d  h ig h  

q u a l i t y  i m p o r t s  w i l l  c r e a t e  a  t a s t e  in  

c o n s u m e r s ’ m o u t h s  t h a t  w i l l  c r e a t e

V

- . d i f f i c u l t y ,  f i n d i n g  e v i d e n c e  b p e o n -  

' f i n h  t h a t  t h e  s k y  w a s  f a l l i n g .  W h a t  

He d i d  f in d  w a s  a  . r e c e n t . ' s t u d y
• — • * — -- r "'V'T-Vt

c o - a u t h o r e d  b y  R o n  R o g n e s s  o f  t h e l  

N o r t h  P a c i f i c  F i s h e r y  M a n a g e m e n t  

C o u n c i l  a n d  t h e  S c h o o l  o f  M a n a g e ­

m e n t  a t  t h e  U n i v e r s i t y  o f  F a i r ­

b a n k s ,  a n d  D r .  B i in g - H w a n  L i n  o f  

t h e  D e p a r t m e n t  o f  A g r i c u l t u r a l  

E c o n o m ic s  a t  t h e  U n i v e r s i t y  o f  I d a ­

h o .  T h e  t i t l e  o f  t h e  R o g n e s s - L i n  

s t u d y  i s  “ T h e  M a r k e t i n g  R e l a t i o n ­

s h ip  B e t w e e n  P a c i f i c  a n d  P e n -  

R a i s e d  S a lm o n :  A  S u r v e y  o f  U .S .  

S e a f o o d  W h o l e s a l e r s . "  . • • - -  ~- 

A c c o r d i n g  t o  W h i t e ,  t h e  s u r v e y  

w a s  t a k e n  a s  p r e l i m i n a r y  r e s e a r c h  

f o r  a  m a s t e r ’s  t h e s i s  o n  t h e  s u b j e c t  

in  c o n j u n c t i o n  w i t h  A l a s k a  S e a  

G r a n t .  N o w  t h a t  t h e  a u t h o r s  a r e  

b u s y  e l s e w h e r e  [ a w a y  f r o m  t h e  U n ­

i v e r s i t y  o f  A l a s k a  a t  - F a i r b a n k s ] ,  

W h i t e  d o u b t s  t h a t  t h e  r e s e a r c h  w i l l  

b e  c o m p l e t e d .  N e v e r t h e l e s s ,  t h e  

s u r v e y  d o e s  r e v e a l  s o m e  i n t e r e s t i n g  

i n f o r m a t i o n .  / : '  .

I n  J u l y  o f  1 9 8 5 , S e a  G r a n t  s e n t  

o u t  s u r v e y s  t o  9 2 5  s e a f o o d  w h o l e ­

s a l e r s  a n d  d i s t r i b u t o r s  i n  B o s t o n ,  

N e w  Y o r k ,  C h i c a g o ,  L o s  A n g e h . s ,  

S a n  F r a n c i s c o ,  a n d  S e a t t l e .  A b o u t  

2 4  p e r c e n t  (1 27 ) o f  t h o s e  s u r v e y e d  

r e s p o n d e d  t o  a  s e r i e s  o f  q u e s t i o n s  

d e a l i n g  w i t h  t h e i r  s a l m o n  p u r c h a s ­
i n g  d e r i s i o n s .  ’/  -

O f  c e n t r a l  c o n c e r n  t o  W h i t e  w e r e  

t h e  s u r v e y  q u e s t i o n s  a im e d  a t  t h e  

“ s u b s t i t u t a b i l i t y "  o f  w i l d  a n d  

f a r m e d  s a l m o n . ' I f  t h e r e ’s  n o  s u b s t i ­

t u t a b i l i t y ,  t h e - ' a r g u m e n t '  'g o e s ,  
t h e r e ’s  n o  c o m p e t i t i o n ;

T h e  r e s p o n s e s  c o n c e r n i n g  'p a n -  

s i z e d  c o h o ;  t h e  v a r i e t y  r a i s e d  b y  

D o m s e a  F a r m s  l h T * t i g e t  S o u n d !  o f ­

f e r  q i a o ^ a r t i c u l a r  c a u s e  f o r  a l a r m  

^ ^ - a n f o n g  w i ld  s a lm o n  h a r v e s t e r s .  T h e  

“ o v e r w h e lm i n g  m a j o r i t y "  o f  r e s p o n ­

d e n t s  s a i d  t h e y  d i d  n o t  c o n s i d e r  t h e  

s m a l l ,  s i l v e r s  a  l e g i t i m a t e  s u b s t i t u t e  . ; 
' " f o r 'w f i d  P a r i f J c ’s a l m b m ’I f  a n y b o d y ’*'- 

' \ h a s  t o  w o r r y  a b o u t  p a n - s i z e d  c o h o ,  

I t ^ t h e  f a r m e r s  o f  r a i n b o w  t r o u t .l U U U b U ©  I/ll a n  T V  1 1 4  w g u b b  \  t - U U U t i

a n  e x p l o s i o n  in  t h e  m a r k e t , "  h e  s a i d ,  .  «  y o u  c a n  b e l i e v e  t h e  s u r v e y .• 1 1 1  ̂ 1 1 r.rlO n itlU  £.____  _ ■ /
a s s u m i n g  t h e  r o l e  o f  o n e  w h o s e  g l a s s  

w a s  h a l f - f u l l  i n s t e a d  o f  h a l f - e m p ty .

B u t  W h i t e  h a d  a  p r o b l e m  w i t h  t h e  

u p - b e a t  v i e w  t h a t ,  w i ld  a n d  p e n -  

r e a r e d .  s a lm o n  w i l l  w a lk  h a n d - in -  

h a n d  t o . e c o n o m ic  g l o r y .  T h e r e ’s  " n o  

e v i d e n c e , "  h e  s a i d ;  " I  c a n ’t  f in d

a n y t h i n g  c o n c r e t e  t h a t  m a k e s  r n e ^  

b e l i e v e  t h a t  i s  g o i n g  t o  b e  t h e .  

r e s u l t . "  . .

S t i l l .  W h i t e  h a d  a lm o s t  a s  m u c h

____ - * w vuo Jiu V
t h e  b u l k  o f  f r o z e n  P a c i f i c  s a lm o n  

a p p e a r s  t o  b e  o n  i t s  o w n  i n  t h e  

m a r k e t p l a c e  a s  w e l l .  O n ly  1 6  o f  t h e  

5 7  r e s p o n d e n t s  v i e w e d  f r e s h  p e n -  

r e a r e d  A t l a n t i c s  a n d  f r o z e n -  w i l d  

P a c i f i e s  a s  s u b s t i t u t e s .  S in c e  o n l y  

a b o u t  t h r e e  p e r c e n t  o f  t h e  A l a s k a  

h a r v e s t  i s  s o ld  f r e s h ,  t h e  a u t h o r s  

c o n c lu d e d  t h a t  " 9 7  p e r c e n t  o f  t h e  

h a r v e s t ~ .w o u l d  b e  m o r e  o r  l e s s  u n ­
a f f e c t e d  b y  t h e  

tics."';*'"
pen-raised- Atian-



T h a t Y g o o d  n e w s  u n l e s s  y o u  h a p ­

p e n  t o  b e  a  t r o l l e r .  " . ~ I t  s h o u l d  b e  

n o t e d , ”  t h e  a u t h o r s  c a u t i o n ,  “ t h a t  a  

s i g n i f i c a n t  p o r t i o n  o f  t h e  tx  o ll-  

j g h t  c h in o o k s  a n d  c o h o s  i n  S o u -  

A l a s k a  i s  f r o z e n  a n d  m a r k e t -  

t o  w h i t e  t a b l e c l o t h  r e s t a u r a n t s  

w h ic h  i s  o n e  o f  t h e  p r i m a r y  m a r k e t s  

o f  f r e s h  p e n - r a i s e d  A t l a n t i c  s a lm o n ;  

t h e  1 5  ( o u t  o f  57 ) v o t e s  f o r  t h e  

s u b s t i t u t a b i l i t y  b e t w e e n  f r e s h  A t ­

l a n t i c  a n d  f r o z e n  P a c i f i c  s a lm o n  

s h o u ld  t h e r e f o r e  n o t  b e  d i s c o u n t e d . "

S t i l l ,  t h e  a u t h o r s  w e r e n ’t  p a r t i c u ­

l a r l y  w o r r i e d  a b o u t  t h e  o v e r a l l  im ­

p a c t  o f  f r e s h  A t l a n t i c s  o n  t h e  d o ­

m e s t i c  m a r k e t  f o r  A l a s k a - c a u g h t  

f i s h .  A c c o r d i n g  t o  R o g n e s s  a n d  D r .  

L i n ,  " - t h e  r e s u l t s  s e e m  t o  s u g g e s t  

t h a t  m u c h  o f  t h e  c o n c e r n  s h o w n  b y  

m a n y  c o m m e r c i a l  s a l m o n  f i s h e r m e n  

i n  A l a s k a  m a y  b e  s o m e w h a t  u n w a r ­

r a n t e d . "

L i k e  i t  o r  n o t ,  t h e  s u r v e y  s u g g e s t s  

t w o  s e p a r a t e  m a r k e t  n i c h e s  f o r  

f r e s h  f a n n e d  a n d  f r o z e u  w i l d - c a u g h t  

P a c i f i c  s a lm o n .  I n  a u t o m o t i v e  t e r m s ,  

o n e  i s  v i e w e d  a s  a  B M W , t h e  o t h e r  i s  

a  l o t  l i k e  r i d i n g  t h e  b u s .

T h e  s i t u a t i o n  f o r  f r e s h  w i ld -  

c a u g h t  f i s h  s e e m s  t o  b e  d i f f e r e n t .  

T h e  o v e r w h e lm i n g  m a j o r i t y  o f  r e ­

s p o n d e n t s  J 4 9 .  o f  6 2 )  S a id  t h a t  p e n - '  

r a i s e < f ^ t & n t i c s  w e r e r Y ' l e g i t i m a t e  *

f
l b s S ^ t t f ^ f o r  r f r e i h - w f l d ^ P a c i f i e s . '^

. - 
-always
:  D r .  L i n  ;

... ' Two*; q u e s t i o n s ;  ~ i n ' i l t h e " ' s u r v e y  

a s k e d  r e s p o n d e n t s ' t p  l i s t  t h e  a d v a n -  

t a g e s - o f  e a c h  v a r i e t y  o v e r  t h e  o t h e r .

-. A s k e d  w h a t  ' a d v a n t a g e s  

p e n - r a i s e d  A t l a n t i c s  h a d  o v e r  w i ld  

P a c i f i e s ,  t h e  c h a r a c t e r i s t i c  m o s t  o f ­
t e n  c i t e d  w a s  a v a i l a b i l i t y  y e a r  r o u n d  

(28), f o l lo w e d  b y  f r e s h n e s s  o r  q u a l i t y  

(28), c o n s i s t e n c y  (19), s i z e  (1 2 ) , p r i c e  

(11), a n d  s h e l f  l i f e  (6).

A s k e d  w h a t  a d v a n t a g e s  w i ld -  

c a u g h t  h a d  o v e r  f a r m e d ,  t h e  m o s t  

c o m m o n  r e s p o n s e  w a s  p r i c e  (27), 

f o l lo w e d  b y  f l e s h  c h a r a c t e r i s t i c s  —  

c o lo r ,  f i r m n e s s ,  f a t  c o n t e n t  (19), 

a v a i l a b i l i t y  o f  l a r g e  f i s h  (5 ), v o l u m e  

o f  s u p p l y  (2), a n d  e a s e  o f  o r d e r i n g  (1).

M O N T H L Y  E X P O R T S  O F  F R E S H  N O R W E G I A N
PEN-RAISED ATLANTIC SALMON TO THE US.

P r i c e  a p p e a r e d :  t o  b e  t h e  m o s t  

m o t i v a t i n g  f a c t o i  i n  c h o o s in g  w i ld  

o v e r  f a r m e d ,  w h i l e  y e a r - r o u n d  a v a i ­

l a b i l i t y  a n d  h i g h  q u a l i t y  w e r e  t h e  

b e s t  r e a s o n s  t o  b u y  f a r m e d  f i s h ,  

a c c o r d in g  t o  t h e  s u r v e y .  P o u r  r e ­

s p o n d e n t s  c o u ld  f in d  n o  a d v a n t a g e s

if p e n - r e a r e d  o v e r  , w i ld ,  w h i l e  e i g h t  

. bu ild  s e e  n o  a d v a n t a g e s  o f  w i ld  o v e r  

p e n - r e a r e d .  I n  a u t o m o t i v e  t e r m s ,

-J JAN;
. WAV JUN . -i .ocr • NOV -

t h e y  a r e  b o t h  g o o d  c a r s  — o n e  , a  

r - jB M W , t h e  o t h e r  a .  F o r d . .  T h u n d e r -  

. b i r d .  F o r d  h a s  a  b e t t e r  i d e a  a s ' l o n g  

a s  t h e  s t i c k e r  p r i c e  i s  r i g h t .

, . .  H o w  lo n g  w i ld  s a lm o n  c a n  

m a i n t a i n  a  p r i c e  a d v a n t a g e  o v e r  

p e n - r e a r e d  f i s h  - i r  a n o t h e r  k e y  q u e s ­

t i o n  a d d r e s s e d  b y  M r .  W h i t e  a t  t h e  
F R I  s e m i n a r .  T r o l l e r s  w o u ld  u n d e r ­

s t a n d a b l y  l i k e  . to  s e e  t h e  p r i c e  o f  

w i ld  s a lm o n  r i s e ,  a n d  s a lm o n  f a r ­

m e r s  a r e n ’t  a n x i o u s  t o  s e e  t h e  p r i c e  

o f  p e n - r a i s e d  f i s h  f a l l .  A s  t h e  w o r ld  

s u p p l y  o f  s a lm o n  i n c r e a s e s ,  h o w e v ­

e r ,  i t ’s  g o i n g  t o  b e  m o r e  a n d  m o r e  

d i f f i c u l t  t o  k e e p  t h e  p r i c e s  a p a r t  a n d  

a v o id  a  h e a d  t o  h e a d  b a t t l e  i n  t h e  

m a r k e t p l a c e . '1

R i g h t  i n o w  t r a n s p o r t a t i o n  c o s t s  

a n d  t h e  r e l a t i v e  i n e f f i c i e n c y  o f  t h e  

s m a l l  f a r m s  h a v e  k e p t  t h e  c o s t  o f  

N o r w e g i a n  s a lm o n  u p .  T h e  f a l l i n g  

v a l u e  o f  t h e  d o l l a r  i n  w o r l d  c u r r e n c y  

m a r k e t s  i s  h e l p in g ,  t o o .  W h e n  B r i t ­

i s h  C o lu m b ia  c o m e s  o n  l in e  i n  1 9 9 0 , 

h o w e v e r ,  t h e  s i t u a t i o n  c o u ld  b e  v e r y  

d i f f e r e n t .  A s  o n e  i n d u s t r y  w a g  p u t

i t ,  “ T h e  Cr n a d i a n s  h a v e  n e v e r  m e F a "  

m a r k e t  t i n y  c o u l d n ' t  d u m p . * * . ; ^

W h i t e  p u t  i t  a n o t h e r  - w a y :  

" T h e r e ’s a  g r e a t  p o t e n t i a l  f o r  o v e r -  

s u p p l y . '"  B r i t i s h  C o lu m b ia  i s  p l a n ­

n i n g  t o  p r o d u c e  *a l o t  o f  p r o d u c t , "  

W h i t e  s a i d ,  “ . . .a n d  t h e r e ’s  n o  i n d i c a ­

t i o n  t h a t  p r o d u c t  h a s  a n y  m a r k e t  s e t  

u p  f o r  i t . "  . -

T h i s  m a y  h a v e  b e e n  m u s ic  t o  t h e  

e a r s  o f  f i s h e r m e n  w h o  a r e  l o o k in g  

f o r  a  g i g a n t i c  s h a k e - o u t  t o  p u t  t h e  

s a lm o n  f a r m i n g  i n d u s t r y  o n  i t s  g i l l s .  

B u t  W h i t e  s a w  i t  d i f f e r e n t l y .

“ W h ic h  i n d u s t r y  i s  g o i n g  to  

s u r v i v e  t h e  C r a s h  o f  ’8 9 ? "  W h i t e  

a s k e d .  “ I f F h e  f a r m s  c r a s h , "  h e  s a i d ,  

a n s w e r i n g ~ h i s  o w n  q u e s t i o n ,  “ w e ’ll 

g o  d o w n  w i t h  i t . "

* "Offer- m i g h t 1 t h i n k  W h i t e Y  b e s t  

a d v ic e -  t o '- t h e  f i s h e r i e s  s t u d e n t s  i n  

t h e  a u d i e n c e - w o u ’d .  h a v e -  b e e n  t o  

p a c k  j i g - lA f t i r  p e e - c h e e s  a n d  h e a d  i t  

o n  o v e r  t o  t h e  S c h o o l  o f  D e n t i s t r y .  

B u t  h e  d i d n ’t  s u g g e s t  t h a t .  P e r h a p s  

d i l l t h e t  d o o m  a n d . g l o o m » w a s - j h s t  a  

t e s t  t e j s e e . w h o -  w a s  r e a l l y  s e r i o u s  

a b o u t  a  c a r e e r  i n  t h e  s a l m o n  i n d u s -

* H i s  c o n c lu s io n  o f f e r e d  a  r a y  o f  

h o p e .T e v e n  i f  t h e  l i g h t  a t  t h e  e n d  o f  

t h e  t u n n e l  t u r n s  o u t  t o  b e  M a d i s o n  

A v e n u e .  >•* '

~ T h e  s a lm o n  i n d u s t r y ,  s a i d  W h i t e ,  

i a  i n .  a  s t a t e  o f  t r a n s i t i o n .  “ T h e  

*1 b i o l o g i c a l .. h u r d l e s , " h e  s a i d ,  “ a r e  

^ p r e t t y .  m u c h  o v e r .

-“ T h e  n e x t  p r o b l e m , ”  3 a id  W h i t e ,  

.’ “ i s  h o w  [ t h e  s a lm o n ]  c a n  b e  m a r k e t -  

‘ e d  t o  k e e p  t h e  [ a q u a c u l t u r e ]  i n d u s -  

t r y  a l i v e  a n d  m a i n t a i n  t h e  c o m m e r -  

f l r i ^ f i s h i n g  i i i d u s t r y . "  ?

^  JrT<^: a c c o m p l i s h  t h i s  W h i t e  Y u g - 

. r .g e a t e d  ‘a ; c o n c i l i a t i o n ’ b e t w e e n  w i l d  

h a r v e s t e r s - . . a n d  f a r m  p r o d u c e r s .  

a -r .V O u r.rea l t a r g e t  i s  n o t  e a c h  o t h e r , ”  

-  h e  s a i d ,  n o t i n g  t h a t  s a lm o n  s a l e s  a r e  

. - c o m p le t e ly  e c l i p s e d  b y  b e e f  a n d  

c h i c k e n .  " T h e y ' r e  t h e  t a r g e t s ,  n o t  

e a c h  o t h e r . "

—John van Amerongei*
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î
uu
nt
's
 

.
J
d
t
E
M
M
.
 
R
e
b
-
'
8

Crazy in B.C. Sj»_
b y  C l a r k  M i l l e r

S a lm o n  f a r m i n g  in  B r i t i s h  

C o l u m b ia —  t h e y ’r e  c a l l i n g  i t  a  G o ld  

R u s h ,-  a n  o u t - o f - c o n t r o l  f r e n z y  o f  

p r o d u c t i o n  t h a t  w i l l  g l u t  t h e  w o r ld  

m a r k e t  a n d  p l u n g e  p r i c e s  in  t w o  

y e a r s .  I s  i t  r e a l l y  t h a t  h a z a r d o u s ?

V a n c e  L i p o v s k y  t h i n k s  s o .  H e  is  

d i r e c t o r  o f  a q u a c u l t u r e  d e v e l o p m e n t  

f o r  B r i t i s h  C o lu m b ia  P a c k e r s ,  L t d . ,  

in  V a n c o u v e r ,  B .C . H e  s a y s  p r o d u c ­

t io n  o f  f a r m e d  s a lm o n  in  B r i t i s h  

C o lu m b ia  w il l  h i t  3 0 ,0 0 0  t o n s  b y  

1 8 9 0 —  in  1 9 8 4  I t  w a s  o n ly  1 0 7  t o n s .  

M e a n w h i l e ,  p r i c e s  t o  p r o d u c e r s  w i l l  

d i v e  b e lo w  $3  a  p o u n d  — r i g h t  n o w ,  

t h e y ' r e  b e t w e e n  $ 3 .5 0  a n d  $ 3 .7 5 .

K ic k in g  o f f  a  s e r i e s  o f  l e c t u r e s  o n  

a q u a c u l t u r e  a t  t h e  U n i v e r s i t y  o f  

W a s h i n g t o n 's  S c h o o l  o f  F i s h e r i e s  

l a s t  m o n t h ,  L i p o v s k y  s a i d ,  " I t ' s  In i-  

p o s s i b l e  t o  k e e p  u p  w i t h  t h e  i n d u s ­

t r y  u p  t h e r e . . .  a n d  t h e  p a c e  w i l l  n o t  

c h a n g e . "  I n  1 9 8 5 , t h e r e  w e r e  4 5  

f a r m s . ' L a s t  y e a r ,  t h e r e  w e r e  108  

f n r m s .  T h i s  y e a r  t h e r e  a r e  p e r h a p s  

150 , w i t h  m o r e  t h a n  5 0 0  a p p l i c a t i o n s  

p e n d i n g .

" I n  t h e  t h r e e  o r  f o u r  y e a r s  B r i t i s h  

C o lu m b ia  w il l  b e  t h e  l a r g e s t  e x p o r ­

t e r  o f  s a lm o n  t o  t h e  U .S . , "  h e  p r e ­

d i c t s .

O r d e r s  f o r  s a lm o n  c a g e s  a r e  

b a c k e d  u p  f o r  s i x  m o n t h s .  B .C . 's  2 0  

h a t c h e r i e s  a r e  c h a r g i n g  0 5  t o  79  

c e n t s  e a c h  f o r  s m o l t s  ( t h e . e  t e n  t o  

t w e n t y  m o r e  h a t c h e r i e s  o n  l i n e ,  

L i p o v s k y  s a y s ) .

T h e  p r o v in c i a l  g o v e r n m e n t

p e l l i n g  r e a s o n s  t o  i n t e r f e r e  w i t h 1 

s o m e t h i n g  t h a t  i s  b o o s t i n g  t h e  e c o n ­

o m y  o f  a  t r a d i t i o n a l l y  d e p r e s s e d  

a r e a  w i t h  6 9 ,0 0 0  m i le s  o f  w i l d e r n e s s  

c o a s t l i n e .  " A  m o n th  l a t e r ,  i t  w a s  

b u s i n e s s  a s  u s u a l , "  L i p o v s k y  s a i d .

O n e  q u e s t i o n  a s k e d  d u r i n g  t h e  

m o r a t o r i u m  i n v o l v e d  t h e  i m p a c t  o f  

a q u a c u l t u r e  o n  w i ld  s a lm o n  p r i c e s ,  . 

T h e  a n s w e r  in  C a n a d a  w a s ,  N o n e .  •

O n e  w a y  o f  m e a s u r i n g  t h e  g r o w t h  

i s  t h e  n u m b e r  o f  s m o l t s  t h a t  a r e  

r e a r e d  e a c h  y e a r .  I n  1 9 8 4 , t h e  n u m ­

b e r  w a s  1 .5  m i l l i o n .  I n  1 9 8 6 , I t  w a s  5 

m i l l io n .  I n -1 9 8 6 , i t  w a s  14  m i l l i o n .  

T h i s  y e a r  i t  w i l l  b e  3 0  m i l l i o n .  

F i g u r i n g  6 0  p e r c e n t  m o r t a l i t y  (3 5  1 

p e r c e n t  i s  t y p i c a l ,  e v e n  l o w e r  in  t h e  

n o r t h ) ,  a  m i l l i o n  s m o l t s  y i e l d s  a b o u t

1 .0 0 0  t o n s  o f  s a lm o n .  T h e r e f o r e ,  

1 9 9 0 ’s  h a r v e s t  s h o u l d  e a s i l y  r e a c h

3 0 .0 0 0  t o n s ;  t h e  B .C . g o v e r n m e n t  

p r e d i c t s  4 0 ,0 0 0 , w i t h  a  p o t e n t i a l  

v a l u e  t o  f a r m e r s  o f  $ 3 5 2  m i l l i o n .

W il l  t h e  m a r k e t  b e  a b l e  t o  a b s o r b  

t h a t  a m o u n t ?  " M a r k e t s  a r e  t h e  b ig  

u n k n o w n , "  s a y s  L i p o v s k y .  " O n ly  t h e  

m a r k e t s  w i l l  l im i t  u s ."

L ip o v s k y  t h i n k s  t h e  f u t u r e  w i l l  b e  

a  m i x t u r e  o f  s u c c e s s e s  a n d  f a i l u r e s .

In  a d d i t i o n  t o  s o f t e n i n g  p r i c e s ,  h e 's  

w o r r i e d  a b o u t  t h e  h ig h  p r i c e  o f  f e e d  

a n d  a  p r e d i c t e d  s h o r t a g e  o f  s k i l l e d . ' 

l a b o r .  H e  t o l d  t h e  m o s t l y  s t u d e n t  

a u d i e n c o  t h a t  e m p l o y m e n t  p r o ­

s p e c t s  in  a q u a c u l t u r e  l r i o f r v e r y  g o o d  

in  B .C . f o r  t h e  n e x t  f i v e  y e a r s  a t  

l e a s t .

" 1 9 9 1  w il l  b e  t h e  f i r s t  c r a s h  o f  t h e  

i n d u s t r y , "  h e  p r e d i c t s .  T h e n  t h e

rr i

Thii photograph from  d Norwegian equipment supplier shows a typical sm all 
Norwegian fish farm . B.C. farmers have no such size restrictions.

I
m y s t e r i o u s l y  l o w —  f a r m e r s  a c c u s e  

t h e  h a t c h e r i e s  o f  s h o r t c h a n g i n g  

t h e m .  M u c h  o f  t h e  f e e d  h a s  b e e n  low  

in  q u a l i t y ,  b u t  n o w  f a r m e r s  a r e  

b e i n g  o f f e r e d  h i g h - f a t ,  e x t r u d e d  

f e e d s  ( a t  4 0  c e n t s  a  p o u n d ,  e x p e c t e d  

t o  c l im b  t o  6 0  c e n t s  b y  1 9 9 0 ).

S o m e  s t r e s s - r e l a t e d  d i s e a s e s  h a v e  

c r o p p e d  u p ,  a s  w e l l  a s  s o m e  m in o r  

h a s s l e s  w i t h  a lg a l  b lo o m s .  H o w e v e r ,  

L ip o v s k y  g a v e  t h e  i m p r e s s i o n  t h a t  

t h e  g o v e r n m e n t  f i n d s  v e r y  l i t t l e  t o  

w o r r y  a b o u t  w i t h  a q u a c u l t u r e  s o  f a r .

O n e  o f  t h e  p a r a d o x e s  o f  t h e  

b u s i n e s s ,  a c c o r d in g  to  L i p o v s k y ,  is  

t h a t  f a r m e r s  a r e  m o s t l y  g r o w i n g  4-0 

p o u n d e r s ,  e v e n  t h o u g h  t h e  g r e a t e s t  

m a r k e t - s i z e  n e e d  i s  f o r  0 -9  p o u n d e r s  

( r e s t a u r a n t s  p r e f e r  t h e  b i g  f i s h  f o r

, s l o w e d j h i n g *  ;d o w n - w i t h  a  M ; d a ^ |^ w « ^ * p t » a s B‘. ' , w i l k  b e g in :  L i-  
I f r e e z e 'o n  l i c e n s e s  in  O c t o b o r , - i n  p o v s k y  e x p e c t s  t o  s e e ^ C f t f g a lh s  o n  

o r d e r  t o  a s k  a  f e w  q u e s t i o n s ,  b u t  f a r m s  in  t w o  y e a r s .  ■■■•:'-
, b a s i c a l ly  d e c id e d  t h e r e  a r e  n o  c o m -  F o r t y  pr- c e n t  o f  t h e  i n v e s t m e n t  V

s o  f a r  , s  N o r w e g i a n ,  Lipovsky s p e ­

c u l a t e s .  N o r w e g i a n  a p p l i c a t i o n s  f o r  

s i t e s  b e g a n  m o u n t i n g  in  1 9 8 4 .

H a y e  t h e  c o m m e r c i a l  f i s h e r m e n  o f  

B .C . b e c o m e  i n v o l v e d ?  N o ,  L ip o v s k y  

s a i d ,  t h e  l i f e s t y l e  i s  t o o  h a r s h  (h e  

w a s n ' t  j o k i n g —  h e  s a i d  t h e  s t r e s s e s  

o f  l i v i n g  in  t h e s e  i s o l a t e d  w i l d e r n e s s  

a r e a s  i s  t a k i n g  i t s  t o l l  o n  p a r t i c i p ­

a n t s ,  e s p e c i a l l y  w o m e n ) .

T h e  B .C . g o v e r n m e n t  m a k e s  i t  

e a s y  t o  g e t  i n t o  t h i s  b u s i n e s s :  

$ 1 0 0 ,0 0 0 , i n t e r e s t - f r e e  l o a n s ;  g r a n t s ;  

n o  e n v i r o n m e n t a l  i m p a c t  s t a t e m e n t  

r e q u i r e d  f o r  s i t e s .  Y o u  c a n  c la im  

v i r t u a l l y  a n y  w i l d e r n e s s  s i t e  f o r  

. $ 1 6 0 , a s  l o n g  a s  i t ' s  a  m i le  a n d  a  h a l f  

f r o m  t h e  n e a r e s t  s a lm o n  f a r m  ( t h a t ’s  

o r te  o f  t h e  n e w  r u l e s ,  n o n ­

r e t r o a c t i v e  f o r m e r l y ,  i t  w a s  o n ly  a  

h a l f  m i le ) .  A n n u a l  r e n t  o n  g o v e r n ­

m e n t  l a n d  i s  o n ly  $ 2 0 0  p e r  a c r e .

T h i s  m a s s i v e  b u i l d u p  o f  s a lm o n  

f a r m i n g  i n c lu d e s  s o m e  p r o b l e m s .  

T h e  f i s h  —  c h e m ic a l ly  n e u t e r e d  c o h o

a r id  v ,fe m in lz fe d * "  C h in o o k  ̂ ^ t r r e n ' t  
g r o w i n g  a s  f a s t  n s  t h e y 's h O u l d ,  a n d  

: n o  o n e  i s  s u r e  w h y .  I n v e n t o r i e s  a r e

" s t e a k i n g ” ). T h e  r e a s o n —  t h e  p r i c e  

o f  f e e d .  P h y s i c a l  g r o w t h  i s  r a p i d  a n d  

e c o n o m ic a l  d u r i n g  t h e  f i r s t  '2 4  

m o n th s ,  e s p e c i a l l y  f o r  c o h o ;  c o n t i n ­

u e d  g r o w t h ,  h o w e v e r ,  c u t s  p r o f i t s .

" C o h o  w il l  b e  t h e  f is h  o f  t h e  f u t u r e  

b e c R U W 'o f - 'i tB ’ f n s t ’ g r o w t h  r a t e , "  

L ip o v s k y  s a i d .□
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Information on Mariculture

1

For your information I am passing along an article on 
Mariculture. This article was provided to our office by a 
concerned constituent.

I would appreciate its being included in the Resources 
Committee packet. Thank you.
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UFA NOTEBOOK

‘S a l m o n  C a n  W a i t  ’

Alaska Mariculture
The feverish surge of  interest in 

salmon farming in British Columbia, 
wliirh has been likened to the 
Klondike Gold Rush, seems to he 
spreading to Alaska. Identical hills 
have been introduced this session in 
both houses of the Alaska legisla­
ture which would permit  pen 
rearing of salmon.

UFA has been interested in mari- 
cul lure problems since at least 1985. 
At their annual meeting that year, 
the Board of Directors noted that 
pen rearing of salmon was a rapidly 
growing industry that was al ready 
having impact on traditional 
domestic and export markets for 
Alaska salmon, with potential for 
even greater  market penetration in 
the futuroQl ’hey requested the State 
of Alaska perform a thorough study 
of I lie biological, economic and socio 
logical problems and potentials of 
salmon pen rear ing in Alaska. To. 
date no_such-imnartial studies l iavc- 
ITecnjdQneA

The increasing interest in begin­
ning this industry in Alaska was
1-_____I  I_H. tl.n

determined that there are many 
potential problems with pen.rearing 
salmon wnich_mus t l ie-ad dress ed by 
s tate government bctortT the indus­
t ry is al lowed to bcgiii.

U F A s  conccrns~aRout maricul ­
ture were expressed in a resolution 
issued by the Board at the close of  
this meeting. They conclude with a 
request that the State of Alaska 
take no action on legislation and 
development of salmon mariculture 
until such time as specific issues are 
addressed. The issues of  concern 
cover a wide range.

♦State funds and services for 
DEC. DNR, and FRED  division at 
DF&G, al ready cut back due to 
shrinking revenues, will have to be 
fur ther real located to address 
salmon farming. For example, the 
farms must be inspected periodical­
ly by stale officials for maintenance 
of health and resource protection 
standards. Many of the salmon 
farms will he in remote locations, 
increasing travel costs to the State. 
It will require staf f  time to issue and

- r r u i n * '

Alaskn Fisherman’s JOURNAC, March 1WW
I

taincd. Since the industry depends 
on freshness of its product, trans­
portation needs must be met: the 
remoteness of the farming sites will 
require additional transportation 
routes which must at least be 
addressed by state government, 
even if subsidies are not requested. 
Money and staf f  l ime for these acti­
vities must be taken f rom existing 
programs. As yet no realistic fiscal 
note has been developed to identify 
the cost to the state incurred by 
management of  the proposed 
activities.

•Competition for market with 
wild salmon will increase. Trol l - 
caught fish are al ready in direct 
competition with pen reared salmon. 
Optimists believe the demand for 
fish will continue to rise and there 
will be substantial markets for both 
farmed and wild salmon. Increasing 
international participation in salmon 
farming, however, indicates there 
may soon bo a ‘ flood of  farmed 
product on the market. The commer­

cial fishing industry now need*; 
marketing ef forts which the state is 
unable to fund. UFA  foresees addi 
tional problems if forced to compete 
with farmed Alaskn salmon. UFA. 
however, is not opposed to maricul 
ture of  shell fish or aquatic plants 
and, indeed, sees these operations ,r 
offering great ’ potential for tin 
state’s economy.

•Wa te r  and land use of traditional 
fishing, hatchery, rehabil itation, and 
smolt rearing and release sites may 
be locked out as permits are granted 
for establishment of snlmon fame 
Many of the land use permits that 
have been granted for oyslei 
farming (shellfish is the only form id 
mariculture now al lowed in Alaska1 
are not being used, and there is 
concern that speculators are eslab 
l ishing claim to desirable site-, 
intending to use them when salmon 
farming is al lowed. The Sta le ha' 
done no planning to determine tie 
best locations for these farms, and
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no controls have been proposed. 
Alaskn has thousands of miles of 
coastline but there could easily be 
conflict between homeowners and 
salmon farmers, as has occurred in 
Washington. There may also be 
conflicts with the tourism industry 
and with sport fishermen, both of 
which are important activities for 
Alaska’s economy.

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

•Many 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 it as a boost to the economy of 
Alaska’s coastal 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 is far fr rn 
the case. Because of the high costo of, 
fish food, brood stock, and establish­
ment of adequate transportation 
facilities, in addition to the length of 
time it takes to produce the first 
saleable product, it will be almost 
impossible for any small operation 
to succeed. Weyerhaueser, Sealaska 
and some multi-national 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 titled "Aquaculture in 
Alaska" mentions these and other 
concerns, but does not discuss them 
in any detail and presents few or no 
solutions to these potential 
problems. There is a 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 international examples of 
successes and problems before us 
and we would be wise to emulate the

good and avoid the bad. This can be 
accomplished only through careful 
study and planning.
The House Research Agency . 

report states that there is only a 
narrow window of time for Alaska to 
join the pen reared salmon industry, 
after which it will not be economical­
ly feasible to begin. UFA disagrees 
with this position: it feels there will 
always be room in the marketplace 
for a competitive product. In the 
meantime it i9 essential that studies 
be done and safeguards be 
developed to ensure that Alaska's 
already healthy commercial fishing 
industry is protected.□
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Prospects
Of Debt and the Dollar

ll W1 1  no accident llial sUof Ihe so tolle d Croup ol 
Seven Indusirlallzed nations finally tnel last weekend 
to disc uss the doKar. says Cerl von eler llndc. chlcl 
economist it Donaldson, Lufkin 1 Jenrelle. Tlie meet­
ing came llgltl on the heels of Dr s ill’s announcemcnl 
Ihat It will suspend Interest payments on Its I I  OS bil­
lion In Iniemalloml debt -  s plan, snys Mr. von der 
L Indc, that has Inlroduced •  new threat to the dollar.

II American banks cannot colled on debt owed by 
Dranl or other South American nallons. be says, for­
eign Investors could lose confidence, wllhdra* llicir 
dollar deposits and sell Use dollars on International 
markcls — thus weakening the currency luriher.

Dul ihc G-7 meeting ''prevented subnantlal decline 
In the dollar," Mr. von der Linde said And Ihe partici­
pants' pledge to Intervene In Ihe (ulure II Ihe dollar 
dips luolow should help neutralize Ihe Dratlllan (ac­
tor. "With Ihe Ihreal of Inlervenllon, Ihe potential 
nrgallve that Brazil represents Is >1 leasi postponed,
II nol eliminated," he sold

Plumper P ro fits
One reason lor Ihe stork rnaik> soiling rise Is 

lhai Investors ore anticipating loli.ar corporate prof­
its In 1987, says Mickey
D Levy, duel econo­
mist at Fidelity Bank In 
Philadelphia Mr. Levy 
predicts that profits lilts 
year will be 0 percent 
higher lhan In 1986 

Ihe weaker dollar Is 
at Ihe heail of Ihc ca­
nceled Impi ovemem, lie 
,ays 1 tie dollar's cll- 
mlnlshed value makes 
Imports more expen­
sive, and ilils, In turn, 
raises demand — and 
prices — for American- 
made products Since 
labor costs ore likely lo 
remain relatively low — 

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

Where will prolil gums be Ihc grcolest? Probably 
among companies that have have been hurl by for­
eign competition during Ihe slrong^ollar ycara — 
chemical am] pharmaceutical corporations, (or In­
stance Such companies are poised lor greater 
profitability, sayi Mr. levy, since by now "Ihey have 
trimmed llicir Inventories, lowered llielr operating 
costs and reduced Ihelr break-evcnpolnls."
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S«cilon3t

Across America, the Fish Are Jumpin’

fcanjy J’O* •
mnybo some lobsters nr inmc shrimp,'and lltoi would Seafood busines'men like lu lh.it fnntiiinrrs
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   ......        .... seafood businessmen like lo itny Unit consumers
have developed n penchant for Just obniil anythingms 
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It's a bigger business than 
chicken. Even tilapia and 
skate wings sell.

Dy ^ . h .  K L E I N r i C I . b  » ,/V^.  < i

lURING Sieve Connolly’s eiirly dny i  In Ihe sen- 
] lood Inislncr.S hack In Hie late l!)tO’s, he was nr-* 
ciisiomcd lo gelling the brush-off.

Working as  a salesman lor a Boston fish whole­
saler, lie would go out on his rnmbllng pilg rimages to 
supermarke ts  and res tauran ts and, as  lie recalled, 
" I 'd  tell them I was selling fish. They 'd say, 'Well,

O'

mnyiiu .‘mine nm.stui h ui Mime slit Imp,' mu) Hint wuilld 
he It, All the time, I'd licnr, ‘We don't use much fish. 
Now gel going. "1 he men! man lust walked In ." '

Five years  ago, Mr. Connolly founded his own 
wholesale company In Boston, called Sieve Connolly 
Seafood. When Ills sa lesmen make their rounds, lie 
said, Ihc roacllon Is, "You 're  selling seafood? Sll i Iglit 
down. Tnkc Ihe hcsl chair. I want something of every­
thing you've got." Ills company sold $& million worlli 
of fish Its flrsl ye a r  and $25 mHllon Iasi year .

Hint swims. To meet this demand, the 61-yenr-old Mr. 
Connolly has been fairly crafty In marketing peculiar 
fish products. Fvcn he, (hough, Is sometimes s tar t led 
at what people will n i l .  Ills latest offering, for In- 
stance, Is skinned skntc wings (skate Is n flat fish with 
the broad-winged body of a ray fish), It Is tough to r e ­
move a skate 's skin. Some people accomplish It by 
taking pliers and yanking It off. A few weeks ago, how- 
cvcri-Mr. Connolly succeeded In adopting a machine 
normally uscij to okln liver to slinvc off skntc wings.

. . . .  . . .  ... .. think the wings ore going lo work well," he
has gone from mom-nnd pop dimensions to sizable said. "They 're cheap and so I see them having a wide
operations like Mr. Connolly's that do $10 million lo appeal. Sknlc could really go."
$40 million in 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 ' c ‘inning (o occur.

Only a decade or two t\go, fish had a dull Image. I t , 
was something to cat grudgingly oil Friday or when 
the budget was too strapped for a sirloin. Various fac-

Conlmtied on Pa go 8
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The Fish Are Jumpin’ All,
i

The New Yor* Timw/Steve Liis
C u l l i n g  l i v e  c r a b s  a t  t h e  d o c k  

f o r  C o n n o i l y ' s  C r a b s  i n  

G l o u c e s t e r  ( l e f t ) .  T h e  c r a b s  

a r e  s h e l l e d  b y  m a c h i n e .

Continued from  Page I 
tors, however, have conspired to lift it 
from a food associated with penance 
to 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 1975. 
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
tion up Irom 10.9 pounds in 1966 to 12.9 
pounds in 1976 to 14,5 pounds in 1985. 
Expectations are that consumption 
may approach 30 pounds by 1990. 
That is still well shy of chicken, in the 
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 up, 
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 Institute, a 
trade association, "you would need to 
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 S44 billion 
for beef —  and encouraged a lot of 
companies to take a new look at it.
Now you can visit any burger outlet 

—  McDonald's. Burger King, Wen­
dy’s —  and find fish. There is also a 
growing network of fish specialty 
chains like Long John Silver, Sea Gal­
ley and the Red Lobster. Supermar­
kets, meanwhile, arc opening 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 its energies io prooucing 
imitation fish prnducis.
Demand keeps climbing even 

thougn prices oi some species nave 
reacned the 57 to 510 a pound range. 
New. inexpensive varieties, however, 
are hitting tne market, some selling 
foras little as 52a pound. Fish are not

enough that "trash fish" like monk- j 
fish that used to be dumped back are I 
now being served in expensive res­
taurants and at classy dinner parties. ' 

• • •
Kroger's feels it is as plugged-in as 

the wisest supermarket chains io 
middle American tastes. It was one of • 
the first to discover fresh seafood —  • 
even though its 1,050 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 only place it can 
get enough. The chain even has its 
own fresh fish distribution ware­
house, handling 72 varieties, in 
Greensberg. Ind. ,
Kroger's got into fresn seafood in i 

1977, and is steadily adding depari- I  
ments to all of its stores. It has goticn 
up to store No. 491. Us sales are grow- fc 
ing by 15 percent a vear, according io ( 
Bill Parker, a vice president, "M's t 
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 is an enormous nnpontmiiv 
io be mined, since iisn nave predomi­
nantly been a restaurant product. \c- 
cordtng to survevs. two-inirus u! :ne , 
seafood sold is consumed at restau­
rants, though fisn people believe me 
pendulum is starting io swing towaru 
some preparation 
Grand Union iook enouen care wun j 

its new seafood ucpariments tnai a » 
hired Miuon Glaser, a well-known I
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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, I 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 d 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 fishes 
during the summer.

The common bond is that v/e 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 fishing industry or 
other Alaskans. In 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 for fresh seafood is continuing to 
increase at phenomenal rates, so imports of foreign products also 
will continue to climb.

Since the committee has been inundated with statistics, I have 
prepared a number of handouts for you to review >.t your leisure. I'll 
keep my testimony limited to issues raised during committee debate 
and some proposed solutions.

a
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P a g e  Two

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 poJj.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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P a g e  T h r e e

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 is 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 in 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 farming is legal. The decision is yours on how this 
fledglinq 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 w o r l d 1s 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 fishing. 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 food made from
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 facilities. 
A recent report prepared for the B.C. government said the B.C. 
Fisheries Council which represent major fish processors in 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 farm salmon had
recently been contracted for processing by the major unionized
companies."

A recent article in the magazine Canadian Aquaculture points to a 
growing interest 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. II

(o v e r )
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B.C. Packers, the largest processor in 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 idle fish 
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 for which statistics are available 
(1982-85), but nearly all of that growth came from increased imports 
of foreign products. In fact, imports of foreign fish 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 for 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 farming production will reach 48 
billion pounds by 2000.

At the same time, commercial fishing production in the U.S. is 
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 
supplement1’ng commercial fisheries landings with supplies of cultured 
seafood i; Alaska's best hope of remaining a major force in world 
markets.

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

(m o r e )
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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 .urn quality salmon marketed in the "white tablecloth" 
restaurant trade accounted for 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 is 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, foreign production of farmed 
salmon will be streaming into the U.S. from the 13 other countries 
now involved in salmon farming, 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 farmed (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 in Alaska misses the crux of the issue. Rather, the 
basic question is whether or not Alaska will use its comparative 
advantages as a producer of farmed salmon to compete in growing 
domestic markets."
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STRAIGHT TALK ABOUT MARICULTURE DE' ELOPMENT IN ALASKA

Q. I ’ve been hearing a lot about mariculture development in Alaska. 
What is it all about anyway?

A. 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 in the United States. These 
sea-farming operations offer tremendous opportunities in coastal 
Alaska to develop year-round jobs. This is 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.

Q. 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 local benefits?

A. 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 family operations to medium sized farms 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 lower 
transportation costs for all Alaskans. The number of new jobs 
that could be achieved under development of the full pccencial of 
sea farming 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 logging 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 is 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 in 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 is 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 fish in shellfish in 1985 than they did in 1982 which 
represents a 21.5 percent growth in only four years. Since 
domestic commercial fishing production declined over the same 
period nearly all of the increased sales were enjoyed by foreign 
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 is growing, the increases in farmed salmon 
production sound like they might hurt our salmon fishermen.

Sales of farmed salmon in the U.S. are iirecrea 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 vaLue 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 is 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.

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

A. 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.

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

A. Yes. More than half (55 percent) of the applicants for Norwegian 
salmon farming permits between 1973 and 1978 came from a fishing 
background. The Prince Rupert Fishermen's Cooperative in 3ritish 
Comulkia provides an excellent example of how fishermen can take 
advantage of fishing 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 farming.



Q. How about impacts on our wild stocks? Won't exotic diseases be
introduced, and what about the potential for sea-farmed fish and
shellfish to escape and intermingle with wild stocks?

A. 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 fish health standards in the nation. These regulations 
apply to the existing private nonprofit salmon ocean ranching 
program and to mariculture operations. The impressive 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 
would seem minimal" when compared to the impacts of present ocean 
ranching programs.

S t r a i g h t  T a l k  A b o u t  M a r i c u l t u r e
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Q. Mariculture operations obviously require continual sources of 
brood stock. Where will it come from? Will it impact existing 
fisheries and enhancement programs?

A. 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.

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

A. Clean water is a primary concern of mariculture operators as most 
cultured species are very susceptible to pollution. One of the 
reasons Alaska is so attractive as a mariculture center is 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



areas of very poor circulation pose any danger of accumulations 
of organic rich debris threatening sea life.
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Q. If mariculture is such a natural for Alaska and could be so
beneficial why are there so few sea farms?

A. 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 vo i d  in direction to 
regulatory agencies. The many Alaskans interested in mariculture 
have found that permitting processes presently exist only for 
oyster farming.

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

A. 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.

Q. Who will be able to participate in mariculture anyway?

A. Mariculture is open to everyone. No limited entry system or other 
artificial legal barriers have been erected. As mentioned 
earlier, there is great opportunity for many small-scale 
businesses, many of which will primarily require sweat equity 
investments.

Q. You've convinced me. How do I find out more about mariculture and 
get involved in this wonderful opportunity?

A. 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 system, 
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 Farminq 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 feasibility 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 fisheries consulting firm of Ga r n e r  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 following 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' fiberglass) w/permit 157,500
Steel seine vessel w/SE salmon permit 289,500

w/SE salmon & herring permits 589,500
w/False Pass salmon permit 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 • W07) U63-3600



Bob & Donna M eyer 
907-946-1234

fish Buying • General Store

Meyers Chuck, Alaska 99903
Marcn 7, 1937

Reorssentative Adelheid Herrmann 
Aiaaxa State Learslat.ure 
Pouch V (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).

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 ioqqinq 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 iogging 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 1 3  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

if offers remote coastal communities like Meyers Chuck
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March 2, 1987

The Alaska Legislature 
- Juneau, AK 99811

 ;.re: Mariculture legislation t

Dear Alaska Legislator

The Resou rce 'D eve lopm en t C ounc i l  supports HE 10 8 and SB / 
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 finf ish 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 e c o n o m y .

Sincerely,

DEVELOPME2 
_nc

COUNCIL

P a u l a  P .  E a s l e y
E x e c u t i v e  D i r e c t o r



Adelheid iisriasnui Reorssenrstive
A.3SK3 Stdta Leaisiature
.- . 2 . Box V (.MS 3 
Juneau. Alaska

U'J >

February 23 , J. w ■ J .

Dear rteoraaen^at,:'-^ Kerrnamm:

As a partner in 2 private, non - or of 1 t saiaon haicaery ana 
"hooefui-io-oe" participant, in a 3iaricuitura coerat..on, I nave a 
personal interest in HB-iO3./ As a orcfaaaionai economist in 
.1.33X3 since 1971 and a raaicem. since 199 3 I am ccnvincaa m a n  
year support/ of naricuitura in Alaska is 1 n 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 m e  
our eaucrat ic t it fails and r-ecu near, t state "processes" tnat 
required ever four years of persistence and dedication to 0 0 tain 
-use the permits for one of the private non-profit hat c n e n e s .

what we ask cor is a cleared path that we can walk on m  pursuit 
of our entrepreneurlai interests. I cannot af1 ora another four 
or five year 3  of expense, iaoor ana opportunity cost.

1 -  — -3s preaict 2 b _ e , 1 suooose, out disturbing tnat the reciona.
scuacuiture associations nave soiicitec proposals tram ioooyists 
to mount a campaign designed to prevent passage 0 = legislation 
that will allow for or 1 vate 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 ioox forward to your resoonse ana contribution to enao.ir. 
■.eaisiatioR .

iScectiua .

an ao . A. Br m a n

A n c h o r a c e .  A i a s x a
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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 I have longlined for halibut. I am writing 
to voice my support of House 3ill 108, the mariculture * 
bill. | As a young Alaskan, I seek employment in a field that 
will provide me with security and a sense of permanence.
More specifically, I have reached the point where I 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 fishing industry in an 
owner/operator capacity. It requires anywhere from 
$100,000 to $500,000 to break into today's salmon fishery 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 independence. 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 fishermen 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 fish 
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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Adelheid Herrman

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 is a closed door.

z is he
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long
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A second ; .oblem wh . plagues Alaska' 
ries is a short/ but intense fishing season 
huge volumes of salmon must be harvested a 

matter of weeks. Hign volumes of fish resu 
ty product. The fish are thrown about.- are 
and in some instances/ remain aboard tende 

as 48 hours without being processed or retr 
te precautionary measures taken in transpor 
ssing the oduct/ salmon are severely brui 
and gill nets before they are even removed 

Because of poor quality/ 97% of Alaska's 
on tne frozen and canned market.

s salmon 
during 

nd processed 
It in a poor 
walked 

rs for as 
igera ted. 
ting and 
sed by seine 
from the 
salmon are

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
and will cater 
will be able to 
Southeast troll 
Alaska will und 
Soutneast troll 
growing demand 
great/ yet U.S. 
must import tne 
farms in Norway 
will not be dis 
toreign supplie 
Alaskan rish fa 
marke t .

farms will produce a similar/ premium product 
to this same fresh market. Only fish farms 
supply fresh fish on a year-round basis, 
fishermen contend that fish farming in 

ermine their markets. Such is not the case.
fishing cannot possibly meet the rapidly 

for fresh salmon. Presently/ demand is so 
production is so l o w , that the United States 
majority of its fresh salmon from salmon 

Secondly/ the southeast troll fishermen 
placed by Alaskan fish farmers. Instead/ 
rs will be forced out of U.S. Markets as 
rms begin to fill the demands of a fresh

Fish farming is 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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p e n - r e a r e d  salmon. France, New Zealand, Great Britain, 
Chile, and Canada are rapidly following suit. A l though many 
c o m m e r c i a l  sa l m o n  fishe r m e n  s i n c e r e l y  b e l ieve that salmon 
farming in Alaska will d e s t r o y  their livelihood, this is not 
tne case. Japan, for one, nas shown the o p p o s i t e  to be 
true. In Japan, fish farmers and c o m m e c i a l  f i s h e r m e n  
c o e xist s u c c e s s f u l l y .  And, closer to home, W a s h i n g t o n  state 
nas d e m o n s t r a t e d  s i m i l a r  c o o p e r a t i o n  b e t w e e n  farmers and 
tisnermen. Besides, it com m e r c i a l  f i s h e r m e n ' s  co n c e r n s  over 
c o m p e t i t i o n  from Alaskan fish farms were truly w a r r a n t e d ,  
tnen snould they not be e q u a l l y  c o n c e r n e d  a b out c o m p e t i t i o n  
from foreign fish farms? The tact is, the rest of the world 
will d e v e l o p  m a r i c u l t u r e  industries r e g a r d l e s s  of what 
Alaska d e c i d e s  to do. Fultulling this c o u n t r y ' s  fresn 
mar k e t  tnrougr. p e n - r e a r e d  d o m e s t i c  salmon rather than 
chrougn p e n - r e a r e d  foreign salmon will u l t i m a t e l y  secure 
this c o u n t r y ' s  salmon markets for A l a s k a ' s  c o m m e r c i a l  
f ishermen and tisn farmers alike.

Finally, fish farming can b o l s t e r  Ala s k a ' s  
d e p r e s s e d  e conomy. It can provide new o p p o r t u n i t y  for 
s tranded c o m m e r c i a l  fishermen like me. More i m p o r tantly, a 
m a r i c u l t u r e  i n d u s t r y  can d i r e c t l y  e m p l o y  t h o u s a n d s  of 
Alaskans on a y e a r - r o u n d  basis, and can i n d i r e c t l y  e m p l o y  
t nous a n d s  more in the fields of engineering, c o n s t r u c t i o n ,  
t r a n s p o r t a t i o n  and m a r keting.

G o v e r n o r  Cowper, in his State of the State 
address, s t r e s s e d  the need for Alaska to b r eak a w a y  from its 
d e p e n d e n c e  on oil. He e m p h a s i s e d  the need to d i v e r s i f y  
A l a s k a ' s  e c o n o m y  to ensure fiscal str e n g t h  in the future.
The m a r i c u l t u r e  i n d u s t r y  p r o v i d e s  one such o p p o r t u n i t y  to 
d i v ersity. Alaska, with its clean waters and limitless 
coastline, is i d e a l l y  suited to support a m u l t i m i l l i o n  
d o l l a r  m a r i c u l t u r e  industry. The time to act is now. As 
p o l i c y m a k e r s  and fellow Alaskans, I urge you to s u p p o r t  
House 3ill 108. M a r i c u l t u r e  in Alaska can pick up where oil 
left oft by p r o v i d i n g  high quality, fresh s e a f o o d  p r o d u c t s  
m a t  can be m a r k e t e d  w o r l d w i d e  and throughout the year. 
Together, Alaska's tisn tarmers and com m e r c i a l  fishermen can 
d e v e l o p  i n t e r n a t i o n a l  m a r kets that will propel them to the 
forefront or w orld salmon p r o d uction and will give new
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d i m e n s i o n  to A l a s k a ' s  proud title of "the salmon capital of 
tne world."

S i n c e r e l y ,

Thornas C. Pease

m
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Waforteur Industries Ltd.
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Denman island, 3.c. von it *
WAR 2 5 1987

la r c h  26, 1387

The H o n o r a b l e  A d e l h e i d  H e r r m a n n ,  C o c h a i r ,
H o u s e  R e s o u r c e  C o m m i t t e e

A t t e n t i o n :  D e b o r a h .

Madam C h a i r m a n  a n d  H o u s e  R e s o u r c e  C o m m i t t e e  m e m b e r s :

Due t o  t h e  p a r t i c u l a r  t o p i c s  s c h e d u l e d  on M a r c h  2 4 t h  much o r  t h e  
r e s u l t s  o r  my e x p e r i e n c e s  i n  s a l m o n  f a r m i n g  wen t  u n s a i d .  I  w o u l d  l i k e  
t o  mak e  t h e  f o l l o w i n g  s t a t e m e n t s  i n  h o p e s  o f  a s s i s t i n g  A l a s k a  t o  b e g i n  
d e v e l o p i n g  o f  w h a t  many  o f  u s  b e l i e v e  t o  be  o n e  o f  t h e  b e s t  e c o n o m i c  
o p p o r t u n i t i e s  A l a s k a  h a s  - -  a q u a c u l t u r e .  The  f o l l o w i n g  o p i n i o n s  a r e  
t h a t  o f  t h e  G e n e r a l  M a n a g e r  o f  a  s a l m o n  f a r m i n g  v e n t u r e  t h a t  i 3  i n  t h e  
p r o c e s s  o f  d e v e l o p i n g  1 0  3 i t e s  w i t h  a n n u a l  s a l e s  o f  U S $ 2 5  m i l l i o n  
w i t h i n  f i v e  y e a r s ,  r e l a t i v e  t o  s ome  3 . C .  v e n t u r e s ,  n o t  a p a r t i c u l a r l y  
a g g r e s s i v e  p l a n .

1 .  S a l m o n  i n d u s t r y  e v o l u t i o n .  S a l m o n  f a r m i n g  h a s  b e c ome  a n  i m p o r t a n t  
p a r t  o f  w o r l d  s a l m o n  m a r k e t i n g .  I t  w i l l  n o t  c e a s e  t o  e x i s t .  I f  A l a s k a  
c h o o s e s  n o t  t o  b e c ome  p a r t  o f  i t ,  o t h e r  n a t i o n s  w i l l  a p p l a u d .  A l o n g  
w i t h  t h e i r  3 a l m o n  f a r m e r s ,  o t h e r  c o u n t r i e s  p r o c e s s i n g  p l a n t  w o r k e r s  
w i l l  w o r k  y e a r  a r o u n d ,  a s  w i l l  t h e i r  d r a g g e r s ,  n e t ,  f e e d  a n d  e q u i p m e n t  
m a k « r a ,  m a r k e t e r *  a n d  m a n y  o t h e r s .

2 .  F a r m  s i z e :  A q u a c u l t u r e  i s  a  v e r y  c o m p e t i t i v e  e c o n o m i c  e n d e a v o r ,
A l a s k a  h a s  t o  come  f r o m  way  b e h i n d  o v e r  a  d o s e n  o t h e r  n a t i o n s  i n  
t e c h n i c a l ,  f i n a n c i a l  a n d  i n  i n f r a s t r u c t u r e  m a t t e r s .  A q u a c u l t u r e  c a n n o t  
be  e x p e c t e d  t o  h a v e  much o£  a c h a n c u  I f  mada t o  b e a r *  h o w e v e r  W e l l  
i n t e n d e d ,  l e g i s l a t e d  I n e f f i c i e n c i e s  —  s u c h  a s  f a r m  s i z e  r e s t r i c t i o n s .  
(Two s i z e s  a p p e a r  t o  be  t h e  m o s t  v i a b l e  —  s m a l l ,  p e r h a p s  f a m i l y  b a s e d ,  
o p e r a t e d  b y  s o m e o n e  who a l r e a d y  l i v e s  on  o r  n e a r  a  s i t e ,  who. c o m b i n e s  
w i t h  o t h e r  s m a l l  f a r m e r s  i n  p u r c h a s i n g  a n d  s a l e s ,  a n d  l a r g e r ,  c o r p o r a t e  
b a s e d  c l u s t e r s  o f  f i v e - t a n  f a r m s .  3 i g  c o r p o r a t i o n s  h a v e  n o t ,  t h u s  f a r ,  
d o n e  w e l l  i n  a q u a c u l t u r e . )

The  r e s u l t  o f  m a k i n g  t h e  same m i s t a k e  N o rw a y  h a s  made i n  l i m i t i n g  t h e  
v o l u m e  o f  n e t  p e n s  a l l o w e d  i s  t o o  h i g h  o f  f i s h  d e n s i t y .  T h e  r e s u l t  o f  
c h a t  i s  i n c r e a s e d  c o s t s  d u e  t o  d i s e a s e  r e s u l t i n g  f r o m  3 t r e s s ,  i n c r e a s e d  
p o i n t  s o u r c e  o r g a n i c  l o a d s ,  a n d  o v e r a l l  much g r e a t e r  f i n a n c i a l  r i s k .

3 .  M a r k e t s :  Wha t  h a rm  t h a t  h a s  b e e n  d o n e  t o  A l a s k a n  3 a l m o n  f i s h e r s ,  
f o r  t h e  n e a r  t e r m  h a s  a l r e a d y  b e e n  d o n e .  ( N o r w a y  a l o n e  p r o d u c e s  m o r e  
f a r m e d  A t l a n t i c  s a l m o n  t h a n  t h e  t o t a l  U . S .  c a t c h  o f  c o h o  a n d  c h i n o o k  
c o m b i n e d ,  a l l  s t a t e s ,  a l l  g e a r  t y p e s . )  I n  r e g a r d s  t o  s a l m o n  f a r m i n g ,  
w h a t  A l a s k a  d o e s  o r  d o e s  n o t  d o  w i l l  n o t  m a t t e r  f o r  many  y e a r s  i n  
i n t e r n a t i o n a l  f a r m e d  s a l m o n  m a r k e t s .  I f  no d i s c e r n i b l e  d i f f e r e n c e  
e x i s t s ,  a n d  i f  a n e t  i n c r e a s e  i n  j o b s  a r e  t o  be r e a l i z e d ,  t h e n  we 3h o u l d  h a v e  i t .  A d d i t i o n a l l y  a  c o n s i s t e n t  s u p p l y  o f  f i s h , '  c o m m e r c i a l l y  
h a r v e s t e d  i n  t h e  s umme r  a n d  c o m m e r c i a l l y  f a r m e d  i n  w i n t e r  w i l l  r e s u l t  
i n  y e a r  a r o u n d  j o b s  —  t h e  b e s t  wa y  t o  " A l a s k a n i z e "  t h e  f i s h i n g  
i n d u s t r y  t h a t  I  k now o f .
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4 .  S u p p l y  o £ d o m e s t i c a t e d  s m o l t s .  S a c h  3 m a l l  f a r m  w i l l  n e e d  a b o u t  
1 0 , 0 0 0  s m o l t s ,  l a r g e  f a r m s ,  1 0 0 , 0 0 0 - p l u s .  I t  i s  s u g g e s t e d  t h a t  s t r o n g  
u r g i n g  be  g i v e n  t o  ADFSG-FRED D i v i s i o n  t o  a t  l e a s t  s u p p l y  e g g s ,  a nd  
t h a t  p r o v i s i o n s  f o r  c o n v e r t i n g  l o c a l  PNP c o r p o r a t i o n s  t o  p r i v a t e - p r o f i t  
h a t c h e r i e s  ( w i t h  l o a n  p a y b a c k  a s  a  c o n d i t i o n )  be p r o v i d e d  f o r .  ( T h e  
I R S  s t a t u s  o f  PNP h a t c h e r y  c o r p o r a t i o n s  m u s t  be  c a r e f u l l y  c o n s i d e r e d . )

I t  I s  a l s o  s u g g e s t e d  t h a t  d o m e s t i c a t e d  b r o o d s t o c k  be p r u d e n t l y  a l l o w e d  
i n t o  A l a s k a ,  i n  s m a l l  n u m b e r s ,  f o r  a  r e s t r i c t e d  p e r i o d  o r  t i m e  w h i l e  we 
a r e  t e s t i n g  a n d  s e l e c t i n g  l o c a l  s t o c k s .  W i t h o u t  f i s h  s t o c k s  l o n g  h e l d  
i n  c a p t i v i t y ,  A l a s k a  w i l l  h a v e  a d i f f i c u l t  t i m e  c a t c h i n g  u p .  ( S e e  t h e  
l a t e s t  C a n a d i a n  r e g u l a t i o n s  f o r  a  g u i d e l i n e  —  e n c l o s e d . )

5 .  O n g o i n g  r e s e a r c h  a n d  d e v e l o p m e n t / t r a i n i n g .  No new s p e c i e s  o f  
a q u a t i c  o r g a n i s m  h a s  r e c e n t l y  b e e n  b r o u g h t  i n t o  c u l t i v a t i o n  w i t h o u t  
e x t e n s i v e  R&D e f f o r t s .  T h e  m o d e l  t h a t  a p p e a r s  t o  w o r k  b e s t  i 3  
t y p i c a l l y  u n i v e r s i t y - b a s e d ,  w i t h  a s t a t e  p r o v i d i n g  t h e  f a c i l i t y  a n d  t h e  
r e s e a r c h e r s  f i n d i n g  t h e  a c t u a l  r e s e a r c h  p r o j e c t  f u n d s .  C o m b i n e d  w i t h  
c o m m u n i t y  c o l l e g e  e f f o r t s ,  w o r k e r s  c a n  a l s o  be  t r a i n e d  a t  t h e  f a c i l i t y .

, 6 .  U n n e c e s s a r y / d u p l i c a t e d  c o n t r o l s .  T h e r e  a l r e a d y  e x i s t s  a p l e t h o r a  
o f  s t u d i e s  i n  w h i c h  no  m a j o r  p r o b l e m s  h a v e  b e e n  f o u n d  - -  a t  l e a s t  n o n e  
t h a t  c o m p a r e  w i t h  t h e  q u e s t i o n  "W h a t  i s  t h e  e f f e c t  o f  c o m m e r c i a l  o r  
i n t e n s i v e  r e c r e a t i o n a l  f i s h i n g ? " .  Many  a g e n c i e s  a l r e a d y  h a v e  a  m y r i a d  
o f  l a w s  a n d  r e g u l a t i o n s ,  j u s t  a s k  s o m e o n e  who h a s  b e e n  t h r o u g h  t h e  maz e  
a l r e a d y .  P o l l u t i o n  ( s a l m o n  a r e  a p r i s t i n e  w a t e r  o r g a n i s m  s o  t h a t  
p r o b l e m  i s  s e l f - c o r r e c t i n g ) ,  s h i p p i n g  l a n e s  a n d  s a f e  h a r b o r s ,  
t r a d i t i o n a l  f i s h i n g  g r o u n d s  a n d  o t h e r  l a n d  u s e  c o n f l i c t s  a nd  a  n umbe r  
o f  o t h e r  p o t e n t i a l  p r o b l e m  a r e a s  a l r e a d y  h a v e  a  n um be r  o f  c o n c e r n e d  
a g e n c i e s .  As y o u r  k n ow  a l l  t o o  w e l l ,  t h e s e  t i m e s  o f  d e c r e a s i n g  
b u d g e t s .  I m p o s i n g  a d d i t i o n a l  d e m an d s  u p o n  s t a t e  a g e n c i e s ,  when 
e x i s t i n g  s t a t u t e s  a n d  r e g u l a t i o n s  a l r e a d y  p r o t e c t  t h e  p u b l i c  i n t e r e s t  
d u e  t o  v a g u e  c o n c e r n s ,  s e r v e s  no  o n e .

7 .  F i n a n c i n g .  S a l m o n  f a r m i n g  i s  c a p i t a l  i n t e n s i v e  d u e  t o  t h e  
t w o - t h r e e  y e a r  p e r i o d  a t  s t a r t - u p  w i t h  no  r e v e n u e s .  To  s t a r t  e v e n  a 
s m a l l  f a r m  c a n  e a s i l y  r e q u i r e  $ 5 0 , 0 0 0  o r  m o r e .  A m o d e r a t e - s i r e d  f a r m  
ca r .  r e q u i r e  $ 2  m i l l i o n .  3 a n k 3  d o  n o t  r e a d i l y  l o a n  m o n i e s  f o r  new 
v e n t u r e s  i n  s t a r t - u p  i n d u s t r i e s .  The o n l y  s o u r c e  o f  f i n a n c i n g  t h a t  I  
k n ow  o f  f r o m  f i n a n c i a l  i n s t i t u t i o n s  c om e s  f r o m  c o u n t r i e s  a l r e a d y  w e l l  
e s t a b l i s h e d  i n  3 a l m o n  f a r m i n g .  ( T h e  b e s t  s o u r c e  i s  N o r w a y . )

Yo u  d o  n o t  h a v e  a n  e a s y  t a s k  a h e a d  o f  y o u ,  b u t  A l a s k a n s  n e e d  t h e  w o r k .

T h a n k  y o u  f o r  y o u r  t i m e ,

C u r t  K e r n s ,  G e n e r a l  M a n a g e r
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Federal-Provincial Policy for the Importation 

of Live Salswnids Into British Columbia

In recognition of the cowerc1.il and recreational value of wild and 
cultured native salaonid stocks In British Columbia and the Yukon Territory, 
1t 1s essential to protect their genetic Integrity and freedon from exotic 
diseases,

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

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

General:

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

2. Only surface-disinfected, fertilized eggs will be laported. Ho live fish 
or unfertilized eggs or milt will be allowed.

3. Only Atlantic salmon (Salso— aalar) ■and-n on̂ anadrooous—r-a4nbot<— trout- 
(Salao galrdnerl) will be considered for Importation.

4. Iaportatlon 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 

eggs/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 means that consideration could be given 
to F2 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 known 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; (11) cun 
demonstrate a thorough record of disease history to the satisfaction of a 
Canadian Local Fish Health Officer; (111) can document 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.

p .3
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7. Issportatlon of Atlantic salson eggs will be for the purpose of developing 
aquaculture brood stocks 1n British Columbia. Importers aust propose a 
number or percent of fish to be held to maturity for reproduction and 
collection of sex products and demonstrate progress and Intent to 
establish brood stocks,

3. 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.

9. After Harch 31, 1989, no further shipments of Atlantic saton *111 be 
penal tt*d.

10. All Atlantic salaon Bust be held under strict quarantine (as outlined 
below).

All Live Salmonlds:
11. Notwithstanding sections 2,3,5,6 and 8, exceptions say be permitted

for United numbers of eggs or small volumes of » ilt  for such *:t1v1t1es 
as research or brood stock development and Improvement v/hen aork Is to be 
conducted under strict supervision of government 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. Prior to the arrival of any eggs, a quarantine facility wst be Inspected 

and approved by designated government 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.

13. All eggs and resultant fish wst be held in quarantine for a etntaum of 
12 months after arrival.

14. All stocks in the Initial year and thereafter all stock kept for brood 
stock oust be inspected and sampled according to the CFHPR Manual of 
Compliance. F1sh w st be sampled 3 times 1n their quarantine year and 
unce just after transfer to salt water. Brood stock must be sampled at 
aaturlty.

15. 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 

II of the CFHPR 1s detected.
Also, detection of sny other disease designated by Federal and Provincial 
fisheries Management agencies say lead to the same requirement for stock 
destruction or to further quarantine of the stock.
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16. Failure to comply with 1̂ >ortat1on or quarantine conditions will result 
1n suspension of the Coowereial Fish Fam licence of the facility.

Karine Rearing of Atlantic Salmon:
17. All movements 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 arfn1m1ze 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 fo r  permission to laport live salmonlds are to be addressed 

to the Canada-8r1t1sh Columbia Transplant Committee, c/o local Fish 
Health Officer, Pacific biological Station, noisnond Bay Road, HanalfflQ,
British Columbia, VSR 5K5.

19. In recognition of the Importance of managing fish disease upon the
orderly development of aquaculture 1n 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 c o n f e r  w i t h  t h e  M i n i s t r y  of A g r i c u l t u r e  a n d  

Fisheries:
a) prior to any decision being made by the parties regarding item 11 

requests;
b) prior to ary amendments to the policy under Item 20;
c) at least semi-annually regarding the nature and status of requests to 

the Canada-Brltish Columbia Transplant Committee to Import live 
salmonlds to British Columbia.

Amendment:

20. This policy may be amended by mutual consent of the signatories.

APPROVED:

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

Date Date

November 17, 1986



V IL L A G E  PAR T IC IPAT IO N  CONFERENCE RESOLUTION # 8 7 - 4

ENTITLED: 

W HEREAS,

WHEREAS r

WHE R E A S ,

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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V IL LA G E  PAR T IC IPAT IO N  CONFERENCE RESOLUTION # 8 7 - 4

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.. I've been raising salmon at State, Rscerai. m e  private 
hatcheries in Alaska for 1.3 years.

T h e  o p p o s i t i o n  . 3  Ho L03 s e e m s  t o  f a l l  i n t o  ( .4) c a t e g o r i e s :

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 3 0 5 ; people are not going :o 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 ensigntic ant 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 is a vary important is3ue. I 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. I 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. I don't 
think A.aska has the legal grounds nor the justifications to pass up ;hi3 opportunity. 
The r»3 t 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 .  - i l l  be there
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