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Virus threatens state’s salmon 
and steelhead hatcheries

By Jane Hadley 
and George Foster
P I Heponets

State and federal biologists 
have destroyed almost 4 million 
fish and efigs at two Washington 
state hatcheries because some of 
the fish were infected with a fatal

quickly,” said David Klinger, a 
spokesman for the U.S. Fish and 
Wildlife Service’s regional head­
quarters in Portland.

The virus, which cannot be 
treated and is always fatal to 
infected fish, poses no risk to 
human health, even if a contami­
nated fish is eaten, according to

viral disease that has never before 
occurred in North America.

The hatcheries have been 
quarantined, but ti virus may 
already have spread into valuable 
Pacific salmon and steelhead  
stock.-, alarmed fisheries experts 
say. The disease has previously 
infected European commercial

the state fisheries department. 
Two hatcheries, the Makah Hatch­
ery near Neah Bay and the 
Glenwood Springs Hatchery on 
Orcas Island, are being disinfect­
ed. No fish or eggs can enter or 
leave the facility, said Klinger.

Coho, chum, fall chinook, and 
steelhead were destroyed.

trout operations.
“The worse-case scenario is 

that every hatchery would become 
infected,” Joseph B'um, director 
of the Washington state Depart­
ment of Fisheries, said yesterday.

"The hatchery world through­
out the U.S. has been put on alert. 
The word is out and traveling

The virus first showed up in 
December at Glenwood Springs, a 
joint private-state salmon rearing 
operation.

A short time later the virus 
appeared at the U.S. Fish and 
Wildlife Service’s Makah Hatch-
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ery on the Olympic Peninsula. But 
the virus was not positively diag­
nosed until last week.

The disease, called viral hem­
orrhagic septicemia or “VHS,” has 
previously been reported only in 
continental Europe, where it has 
cau sed  “ sig n ifica n t fish er ies  
losses” at commercial trout opera­
tions, according to the fisheries 
department.

Blum said a little over 300 
million young fish and 60 million 
eggs are produced annually in the 
state. The fish and eggs destroyed 
this week would amount to about
I percent of that. .....

"Obviously, it’s  a significant 
number of fish," said Klinger. And 
the Makah hatchery fish also are 
considered especially valuable be­
cause the hatchery is so close to 
the open ocean that the fish have 
a very high survival rate, he said. 
But the possibility that the disease 
might spread to other hatcheries 
is now the main worry.

Glenn Yokoyama, manager of 
the University of Washington's 
fish hatchery on Portage Bay. 
said if fish and eggs were trans- 
ferred into or out of the infected 
hatchenes after the virus discov­
ered but before the quarantine 
was put into effect, it would 
heighten the chances the disease 
would -proud.

Bob Bvrne. a spokesman for 
ihe state Department of Wildlife, 
-aid department biologists are 
uncc'ned that the virus will

“The likelihood of this virus 
showing up someplace else at 
some point is pretty high,” he 
said..

Top fish d isease  experts  
throughout the Northwest met in 
Medford, Ore., this week to dis­
cuss the virus and other matters, 
according to the state fisheries 
department.

The disease causes the blood- 
forming tissues of the kidneys to 
degenerate.

The disease could have been 
introduced by certain fish species, 
or by ships or travelers carrying 
contaminated water.

"The possibilities are bilge 
water from vessels or that people 
who travel worldwide pick it up 
on their boots, or that other fish 
could have it." Blum said. "My 
understanding from our technical 
folks is that black sea bass are a 
earner. Atlantic salmon have been 
known to have it."

The new disease may well fan 
the flames of the controversy over 
salmon net pens and other aqua­
culture operations in the state. | 
Opponents have insisted that net 
pens pose the nsk of introducing 
new fish diseases, while support­
ers have downplayed the risk. The 
favored fish at net pen op-radons 
is the Atlantic salmon.

The stale has 13 net pen 
operations, most of which raise 
Atlantic salmon, and a number of 
new ones are proposed.

Hatchenes in this state have 
been plagued by a vim s for many 
years known .is IHN. Since 1982 
the UW's hatchery has had tc test 
each egg and young -almon indi­
vidually for the presence of IHN.



OLYMPIA -  For 25 
, years ^W ashington has 

been edging slowly into 
aquaculture, seeking to 

■-turn Puget Sound and ad*
' joining saltwater areas into 
, a fish farm, enhancing pro­

duction of seaweed, mus­
sels, oysters, clams and. I 

,.fish, particularly salm on,It^>I 
.'sounds like the perfect *
■ economic development: erx&* > *« 
ploiting the state s relative* ' L s y tO I I
ly pure waters to create __

Mika

S f n S .

I

behind log *xx>ms enclosing an area 480 feet by Svein Mehli, a smiling, boyish-faced biologist 
100 feet, There would be three- blinking- w ho; directs Norway’s  nature management 
navigation lights and boats hauling 10 to 12 v program. He was brought here by Skagit 
workers - back, and forth. .The pens would ■ County at the suggestion of Canadian fisher-

■ endeavors, aquacu lture f-.- y  
would seem  to demand clear/waters, protect­
ing the environm ent rather than degrading it. 

u  *For som e-^ iaa*B la iiaB fcy ip u s^  qf the 
i access of Japan, Scandinavia, 
other places, the process has been to<T'sl 
plagued by bureaucracy and selfish waterfront 
property owners. • . “ ’

For others, including^om e scientists and 
the upland dwellers, it’s grown too fast and 
already is creating problems that will only get  

2  worse. f
The battle has been fought fin many small 

areas, usually in county courthouses and 
1 between neighbors seeking to exploit the 

potential resources or raising alarms about 
unsightly oyster rafts and salmon pens.

The focus of the fight now ii on the state 
Shoreline Hearings Board. t

The board is reviewing Skagit County’s 
refusal to allow a salmon net pen operation 
just south of Hope Island, a state park and 

i  prime sports salmon area, by a consortium of 
a-three Indian tribes called the Skagit System - 
f  Cooperative.

The tribes proposed to install 20 pens

pens
produce some" §00,000 pounds of 
year. ■ "ff1*-..

Skagit County long ago designated the artffe 
as “natural,” meaning no commercial develop­
ment. The county’s brief to the Shorelines 
Board says the Skagit River estuary is the 
"least disturbed, and most diverse and biologi-. 
cally productive, of all major estuaries of Puget 
Sound.”

The area is home and nursery to a broad 
complex o f  biologically sen . 4ive creatures. 
Pens, the county says, “would be an unsightly «. 
blemish on a currently pristine shoi-eline, 
reducing eryoymenl of the residents and their
property values."

» n ' JaU g^in  th* long run.”

>n who are even more alarmed than Skagit’s 
tetfront owners at the prospect of corrupt­

ing the blood lines of Fraser River and other 
salmon.

Salmon farming started in the 1960s in 
Norway, Mehli said, and was first licensed in 
1973.

Now 728 fish farms along the nation’s 
. 57,000 miles of coastfne will produce 70,000 

tons of salmon this year; only 1,600 tons come 
from wild stocks.

But during the years since that beginning, 
Norwegians have learned that net pens don't 
work well in estuaries where parasites dwell in 
brackish waters. They’ve found that diseases 
proliferata in,,in* pen*., M^hli said, and they’re'* 
fearful that “ if we go o r f‘miking the popula­
tions, w e will destroy the natural stocks in thedmea^Tt fMso^wC.

dreds of lalmon’nM _
area. i t ^dfcgalm on smolts (baby fish) imported from

Objections are growing to the idea o ft  Scotland escaped pens in Norwegian waters, 
concentrating so many fish in one spbt. Large -.carrying diseases with them, Mehli saidl 
amounts of fish waste not only pollute the „. John Woodring, a lawyer for the tribes, 
water, but penned fish also a'? susceptible to -cross-examined Mehli and read to him state 
epidemics of diseases and parasites. Finally; ’ aquaculture regulations under which Washing- 
there is the matter, still only barely understood ton quarantines and inspects imported fish, 
by scientists, of “genetic pollution” from That’s good, Mehli said, “but I would still 
inbred hatchery and pen fish mixing with wild have concern. Certifying fish are free of one 
salmon. • ; disease is better, but you may not be certifying

That fear is enhanced by the importation of " for diseases you’re not aware of."
Atlantic salmon. They’re less stressful and It probably will be several months before a 
thus survive better in pens, but when they decision is handed down. But the mere fact of
escape and breed with the stronger wild 
salmon, they degrade the race. They also 
might bring disease that the native salmon 
can’t resist.

Pen opponents’ arguments were bolstered 
yesterday by testimony before the board from’

the dispute is another warning that man 
tinkers with the natural environment at his 
own peril and at risk to the other creatures 
with which he shares Earth and its waters. *

■  Mitya Layton is a P-l columnist in Olympia. ,
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'Bering Sea Fisherm an/February 198
areas have overturned s tr ic t fish 
regulations banning the im porta­
tion of foreign stocks a t  the 
econom ic  p re s su re  o f fish  

The recent artic les comment- ( living thing in the river, including^ fanners who find th a t native wild
ing on the success of Norway’s  fin 
fish farm ing industry  have ig­
nored the high price th a t Norway 
has paid in fish  d iseases th a t 
have ravaged th e ir industry  a r<  
destroyed th ir ty  of the ir wild 
salm on rivers, and  the very real 
fea rs  th e ir  s c ie n tis ts  have 
concerning genetic pollution of 
their wild stocks of salm on.

Norwegian salm on farm ers, in 
the business for tw enty years, 
find them selves co n tin u a lly  
fighting new diseases th a t have 
required the  s lau g h ter of tons of 
pen-farmed salm on. A group of 
farmers, who lost th e ir harvest 
e ither to furunculosis (a disease 
tha t kills 60% of affected stocks) 
or to  governm ent control of 
d iseased fish, is su ing  tho 
Norwegian govr . ont for $25 
m illion  u o lla rs . F a rm ers  
them selves are dem anding th a t 
100 m ore fish  v e terinarians 
specializing in disease control be 
hired before anym ore fish farm  
perm its are issued . . .th o se  in 
addition to 60  fish disease 
specialists and nearly 150 fish 
veterinarians already working 
around the country.

wild salm on. A top Norwegian 
scien tist says, "I feel we are on 
a sharp  edge with diseases. If we 
have the G ryodactylus salaris  in 
more rivers we may ju s t  accept 
our wild salm on is extinct.'*

It has recently been suggested 
th a t one of the reasons th a t 
A laskans m ight be in terested  in 
a  pilot project in sa lt w ater would 
be to assess the probability  of 
fish escaping. We don 't have to 
experim ent. . .  it is documented. 
At le a st  13% of farm ed salm on 
escape and there are occasional­
ly very large num bers th a t 
escape. For instance, th is  la st 
December in Ja rv is  Inlet, B.C. an 
estim ated 300,000 fish  escaped 
from their pens in w in ter sto rm s 
and residents reported m any net 
pens floating up and down the 
coast. Also, in W ashington State, 
com m erical f ish e rm en  have 
reported substan tia l num bers of 
escaped farmed salm on in th e ir 
catches. Should these escapees 
concern Alaskans?

Svein Mehli. head of Norway’s 
Directorate for Nature Manage­
m ent, which is responsible for 
protection of wild salm on, ap-
peared in W ashington S tate on farm er is now 

controlling thes°e X a s r a r o s *  December 14 as an  expert w itness D istric t Court 
over 170% last year to reach 48

stocks are slow to dom esticate 
and growth ra tes are not rapid. 
The already dom esticated Atlan­
tic salm on is the economic savior 
of fish farm ers. Fish biologists 
were m ystified a t the  reversal of 
their regulations and a Canadian 
biologist w rote th a t his govern­
m ent was playing "R ussian  
Roulette w ith our wild fish 
stocks." T hat sam e economic 
p ressure  forced Norway to  lift 
th e ir ban on im portation and  the 
resu lt was the G ryodactylus  
sa iaris  p arasite  th a t has caused 
such a  tragedy in th e ir  country. 
Acquisition of eggs o r sm olts 
from hatcheries or river system s 
is also a major public policy issue 
for Alaskans to consider. The on­
ly experim ental on-land tank  
farm  in Alaska acquired its  eggs 
from a northern  sport fish hatch­
ery . . . .tha t may be fine as  long 
as the public, through the  Board 
of Fish process, has an oppor­
tun ity  to  comment. The dem and 
for eggs in B ritish Columbia has 
created conflicts between spo rt 
and com m erical fisherm en and 
fish farm ers.

In W ashington, a  local fish

tons. This is m ore than  the 
am ount used for anim al h u sb an ­
dry and hum ans combined. With 
our focus on health  and nutrition . 
how does th is  use of such large a 
quantities of an tib io tics affect 
our view of pen farm ed salm on? 
Scientists have expressed con­
cerns of effects on the  food chain 
and the increase of hum an 
resistance to antibiotics.

suing in U.S. 
alleging th a t

on fish disease and genetic pollu- fo re ig n  n a tio n a l in te re s ts ,  
tion. He testified th a t up to 40% prim arily  Norwegian, have m ade 
of the  fish in many of the ir rivers an a ttem pt to monopolize the 
is now of farmed stock origin and commercial farm ing in d u stry  in 

they are very concerned his state: 80% to 95% of the  fin

Last sum m er in Norway 5,000 
(armed salm on infected w ith the 
deadly furunculosis escaped in­
to their waters. Despite their best 
efforts to blockade and capture 
the sick fish, an infected fish was 
found in one of the ir rivers. "If 
the disease spreads* to natural 

‘stock, the s itua tion  may be out 
of control in Norway," their scien­
tis ts  warned. Studies by th ree  
Norwegian fish biologists con­
clude th a t disease in farm s can

the genetic effects of 
farm ed salm on on wild stocks. 
“We are very afraid it could af­
fect the ir ability to migrate," he 
said. Three m ajor fisheries in­
s titu te s  in Norway have reported 
th a t escaped farm ed salm on do 
spawn in rivers. In order to com ­
bat th is  threat, Norway has im­
plem ented new zoning rejfula-

fish, farm ing industry  in  both 
W ashington and B ritish Colum­
bia is owned by Norwegian C o r 
porations. Could Alaska escape 
such a  fate ?  I t ’s doubtful.

.There seem s to be a plentiful 
supply of pen-raised salm on 
these d a y s . . . it 's  s ta rtin g  to  go 
into freezers in Europe as well as 
being sold fresh. A laska is

tions th is y e a r , . . . no sa lm on presently  the  world leader in 
farm s will be located w ith in  2 0  ocean ranching. The S ta te 's  
k ilom eters o f sa lm on rivers- hatchery  program s are  responsi- 
and entire fjords w ill be c losed  ble for a t  least 80 million dollars 
to  farm in g  w h ere sa lm o n  in resident income and 2300 resi- 
rivere are present. dent jobs.

In Alaska, using indigenous Last year’s m ariculture legisla- 
species th a t would take a t least tion, which addressed shellfish 
three generations to  tam e (until and aquatic  p lan t farm ing, also 
they had lost their basic will to called for an Alaska M ariculture 
survive in the wild) and the Thsk Force to s tu d y the issues 

^resulting genetic pollution from  relating to fin fish farm ing
lead to higher infection ra tes fish could pose the sam e (especially, salm on pen rearing)
wild stocks in the Vicinity of the.. . Aliknmlh maanlMldf UU Ttictr Cnmf VI,C,LnL?. ^Ll!n th rea t. Although the  m agnitude We* believe th a t  th is Thsk Force 
net pens even if the disease itse th reat would be related to should be funded now to give allmay already exist in the n a tu r a l^ u w y n  aUon and  dcnsity  co n ce rn ed  ^  ^

—  in individual stream s, spaw ning Legislature an approved forum in
w iV n ? rn n n T n  ri vrrs and has escaped salm on would still be a which to study and assess the im- 
wild sal™°n in nvers and has danger especially in stream s pacts of fin fish fann ing  on 
destroyed JO wild M lmon nvers amml, populations. Alaska. Alaska contains 48% of
in Norway is G ryo d a c ty lu s  A laskans who im agine th a t we th e  w ild sa lm o n  in  th e  
salaris. a parasi.e  tha t entered contro , disease9 be tte r world. . .we should not let the
S w S  TheonTv wavTo d e an  u^ than olhcr countries because we winds of economic development
the ri?e™ *s bv the use of £ have n large hatchery system  and sway our way of thinking. It is un-
chrmir-ii mii*H L - n n n f  tTnfnr- would not be forced to im port pern ti ve that we fully unde-stand

along with killing the or ^ o \ t s  need to examine the consequences of our actions aiong w un Killing in ^  ^  Jn jn Washington State a n d  protect the  future of ou r uni-
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January 24, 1990
Senator Dick Eliason 
P.O. Box 143 
Sitka, Alaska 99835
Dear Senator Eliason:

We are writing to express our deepest appreciation of your 
efforts in regard to the Finfish Farming issue. Your contribution to 
the discussion of this issue has stopped this state from making a 
costly blunder. You have saved the coastal communities from this 
unneeded, and potentially very destructive, development.

We support your SB397 and were ve^y pleased to see the long list 
of co-sponsors. We hope that the list of co-sponsors signals that a 
consensus has formed in the senate on this issue.

We are ready and willing to assist you at any time to assure the 
speedy passage of SB397.

We would like to say thank you again and we look forward to 
working with you in the future.

On behalf of the
CORDOVA DISTRICT FISHERMEN UNITED 
Board of Directors,

Chris Nerison 
Seine Division
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S enate  Resources Committee

S e n a t o r  B e i t y c  r a h r c n k a m r * .  C h a i r m a n
Senator Jay Nemula. Vice Chairman
S e n a to r  Dick tlla v cm  
S e n a to r  S teve F rank  
S e n a to r  R ick l la lio rd

P.O. box V 
Juneau. Alaska 99ft 1 1 

(907) 465-4907

S e n a to r Arltvs S m rg u te v sk t 
S e n a to r  Fred Z h a ro li

January 19, 1990

The Honorable Steve Cowper 
Governor of Alaska 
P.O. Box A 
Juneau, Ak 99811
Dear Governor Cowper:

We are concerned that delays in the issuance of aquatic 
farming permits could prevent successful applicants in Southeast
Alaska from planting a crop during 1990. More than 50 persons
nominated areas for aquatic farms in Southeast during the initial 
filing period under the provisions of legislation approved by the 
legislature nearly two years ago.

As you are aware, the failure co fund a fiscal note for the
enabling legislation (Senate Bill 514) delayed the program for an 
entire year. Since the legislation initiates a new approach to 
planning for development in state tideland, it is understandable 
that it would take time for the agencies to get a program off the 
ground.

Apparently many of the applications did not contain adequate 
information and had to be sent back for additional work. This 
has further delayed implementation. While these delays have some 
validity, they are embarrassing to the legislature and 
administration.

Our goal has been to help the shellfish farming industry 
develop in a manner that protects other values, not to stop it 
dead in its tracks. Shellfish farmers point out that there have 
been no new shellfish farming permits issued for the past two 
years, and now they are going to miss most or all of the 1990 
growing season to boot. Applicants in Southcentral are still 
awaiting the opportunity to submit an application.



Page 2
January 19, 1990 
Governor Cowper

cc; Commissioner Gorsuch
Commissioner Collinsworth 
Commissioner Xelso 
Mr. Bob Grogan, OGC

The permitting process should not be cut short by any means, 
but if there is a way to get the wheels of the permitting program 
moving a little faster, it still may be possible to complete the 
Southeast opening by early spring. Thank you for your 
assistance.
Sincerely,
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TO

FROM

Department of Law

Hon. Don Collinsworth DATE August 15, 1989
Commissioner
Dept, of Fish & Game •. FILE NO 221-88-0958

TEL NO 465-3600
SUBJECT DeNardo v. State:

unsuccessful challenge
to fish farming moratorium

Larri Irene Spengler 
Assistant Attorney General 
Natural Resources--Juneau

State Superior Court Judge Rene Gonzalez has refused to 
rule against the moratorium on commercial finfish farming, and has 
granted the state's motion for summary judgment in DeNardo v . 
State, 3AN-88-6467 Civil. Mr. DeNardo, representing himself, had 
challenged the moratorium on equal protection, interstate commerce, 
and privileges and immunities grounds. A copy of the order 
awarding the state summary judgment is enclosed. If you have any 
questions, please do not hesitate to call.
LIS:dim 
Enclosure
cc w/enc. : H m w r a b W  Eliason •

P.O. Box 143 
Sitka, AK 99835
Norman Cohen, Deputy Commissioner 
Department of Fish and Game
Brian Allee, Director 
FRED Division
Department of Fish and Game
Denby Lloyd, Special Staff Assistant 
Office of the Governor
Steve White
Assistant Attorney General 
Juneau AGO
G. Thomas Koester (for newsletter)
Assistant Attorney General 
Juneau AGO
Lance Nelson 
Bonnie Harris 
Liza McCracken 
Anchorage AGO



R E C E I V E D
IN THE SUPERIOR COURT OP THE STATE OF ALASKA Hor .v »,nr>r{ of Lav.

THIRD JUDICIAL DISTRICT AT ANCHORAGE

DANIEL DENARDO,

Plaintiff,

v s .

STATE OF ALASKA

Defendant.

AUG 111989
AM

Case No. 3AN-88-G467 Civil

ORDER

This case cane on to be considered on Plaintiff DeNardo's 

motion for summary judgment seeking a ruling that the legislative 

moratorium on most commercial finflsh farming through July 1,

1990 (Chapter 70, SLA 1987, extended by Section 21, Chapter 145, 

SLA 1988) is unconstitutional, and with the State's cross-motion 

for summary judgment seeking the opposite ruling.

This court having considered the pleadings and memoranda of 

the parties, and otherwise being fully informed,

IT IS HEREBY ORDERED that Plaintiff's motion for summary 

judgment is DENIED and Defendant's cross-motion for summary 

judgment is GRANTED.

The State has placed a moratorium on most commercial finflsh 

farming until July 1, 1990 to allow study of the impact of 

finflsh farming on Alaska'6 fishery resource. Section 20, ch.

145, SLA 1988. Plaintiff argues that the State's moratorium on 

commercial fish farming is a protectionist measure violative of



the conerce, privileges and immunities and equal protection 

clauses of the United States Constitution. On the other hand, 

the State contends that none of these clauses have been violated 

and seeks summary judgment.

Plaintiff assertB that by not allowing commercial finflsh 

farming in Alaska, the State is denying him the right to enter 

into interstate commerce in competition with other states and 

foreign countries. This, Plaintiff states, also gives an unfair 

advantage to commercial fishermen by reducing competition.

The State responds that, among other reasons, the commerce 

and privilege and immunities clauses have not been violated since 

both Alaska residents and residents of the other states are being 

treated equally, and Plaintiff is an Alaska resident regardless. 

There has been no burden placed on interstate commerce. Hughes 

v. Oklahoma. 441 U.S. 322 (1979).

The privileges and immunities clause, even if applicable in 

this case, is not violated.

Equal protection principles have similarly not been 

violated. Plaintiff has not alleged involvement of a suspicious 

classification or fundamental right in this case. He complains 

of economic regulation. Mere economic regulation is subject to 

the low rational basis level of scrutiny. The State's desire to 

conduct studies on the impact of finflsh farming on Alaska's 

fishery resources is certainly reasonable and a rational basis 

for the moratorium.

For the above stated reasons, Plaintiff DeNardo's motion for

2



summary judgment is GRANTED in accordance with this order.

DATED this  day of August, 1989.
»

J2s\ y  s 'C ______________
Rene J .  Gonzale^/
Superior/Court Judge

I certify that o n .
a c o p y  o f th e  a b o v e  w as m a ile d  to  e a c h  
o f  th e  fo llo w in g  at the ir addresses  of

S e c r e u r y / D e p i ' t y  o f a r*
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IN THE SUPERIOR COURT FOR THE STATE OF ALASKA
THIRD JUDICIAL DISTRICT AT ANCHORAGE

DANIEL DENARDO, .
Plaintiff,

v s .

STATE OF ALASKA,
Defendant.

3AN-88-6467 Civil

MOTION FOR ATTORNEYS FEES
Under Alaska Civil Rule 82, the state requests reasonable

attorneys fees be awarded in its favor in this case, based on at
least 3 hours expended and $90.00 per hour (which totals $270.00).
This motion is supported by the accompanying affidavit of Larri
Irene Spengler.

DATED: 4 ^ ^  / S’ . /
DOl'GLAS B. BAILY 
A:T '(NEY GENERAL
riji <***- Sfm.,

Larri Irene Spengler 
\ssistant Attorney General

This is to certify that on this d: a copy
of the foregoing is being mailed to the 
following plaintiff:

Mr. Daniel DeNardo 
P.O. Box 10062 
Anchorage, AK 99510

X*. 8 '  /  •T-  g f
D w i a n T T  Morris Date
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IN THE SUPERIOR COURT FOR THE STATE OF ALASKA
THIRD JUDICIAL DISTRICT AT ANCHORAGE

DANIEL DENARDO, *
Plaintiff,

v s .

STATE OF ALASKA,
Defendant.

3AN-88-6467 Civil

AFFIDAVIT OF LARRI IRENE SPENGLER

STATE OF ALASKA )
) s s .

FIRST JUDICIAL DISTRICT )
LARRI IRENE SPENGLER, being duly sworn, states:
1. I am the Assistant Attorney General handling this

Icase presently.
2. Attached is the computer printout showing the time 

I expended on this case, at least 3 hours.
3. The Department of Law calculates hourly rates for 

attorneys in my position as $90.00 per hour.
4. The number of hours at a minimum spent by me, 3 x 

$90.00 = $270.00.
I* — ' ____________________

Larri Irene Sptenj£ier 
Assistant Attorney General

SUBSCRIBED AND SWORN TO before me this / 5 day of 
August, 1989.

^  {7 7 ltv V i< ^
Notary Public, State of AlaskjJotary 
My commission expires

of Alaska
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D A N I E L  DENAKDO V S I '  < DLt.L. JIJDGMT -  SALMON F A R M I N G )

SERVICES HOURS AMOUNT

PREPARE MO I IONS/RESPONSES - I .00 90.00

UPI O' I. I tur 10 SUMMARY IIIOGMENT.

PREP A HE MU i llir/S /RLSPO N S k. 3 - SUMMARY 2.00 1 80 . v> 0

JUDGMENf.

I'QJAI . i CORNET S E R V I C E  HOURS: 3 . 0 0

TOTAL  A ( I URN'.. Y SI.LR.V J'LL I r ES 2 7 0 . GO

MAI 'H:R TOTAL 2A>.<>©

CAUTION THIS \ A TEMENT HAY CONTAIN CONK I DENTli'-iL ATTORNEY WORK 

PRODUCT. PUHL.li: REQUESTS FOR I HIS INKORHA! ION SHOULD RE REVIEWED 

BY THE HH L I.UL A I TURNEY BEFORE ANY AC.'I IVI s)t TCP. I M  J ON INFORMATION 

IS RELLASED.

DATE AITY

8 8 / 10/21 2309
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LN THE SUPERIOR LUUK'i t*UK ittt, blATt, Ut ALASKA
THIRD JUDICIAL DISTRICT AT ANCHORAGE

DANIEL DENARDO, .
Plaintiff,

v s .

STATE OF ALASKA
Defendant.

3AN-88-6467 Civil

ORDER
IT IS ORDERED that the State of Alaska is awarded

attorney's fees in the amount of $___________ .
DATED:

Rene J. Gonzales 
Superior Court Judge
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SALMONBREEDERS ARE DESPERATE:T0X1C ALAGE KILLING SALMON 

OSLO
MORE THAN 4 0 0  TONS OF’ SALMON AND OTHER FISH  WERE KILLED BY TOXIC 
ALGAE ( VALUE? APPROX 5 MILLION DEUTSCHMARKS).
SINCE LAST WEEK A REAL TRAGEDY IS  RUNNING ITS COURSE IN THE 
WEST-NORVEGIAN F JO R D S :’ THE ALGAE PRYMNESIUt1 PARVUM" KEEPS 
EXPANDING MORE AND MORE SUFFOCATING ALL FISH ES WITH ITS PO ISO N .

DURING THE ALGAE DISASTER I N .1 9 8 8  THE NORWEGIANS SAVED THEIR 
SALMON STOCK BY DRAGGING THE FISHCAGES INTO THE BACK OF THE 
FJORDS, -WHERE THE SALT CONTENT OF THE WATER IS  LOWER.
AND IT  IS  THE PRESENTLY RAMPANT ALGAE THAT PREFERABLY SPREADS IN 
WATER WITH LOW SALT CONTENT.

THE CRIEF OF THE FISHERY BOARD, -5VEIN MUNKEJORDi" THERE IS  NO VAT 
TO MOVE. THE FISH  CAGES . . . . . I  •

ARTICLE FROM ‘'HAMBURGER ABENDBLATT*'

RGDS CHRISTIAN MUELLER 
’ (TRAINEE IN 1 5 3  NPC)
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A quatic F a rm  
D is tric t: _____

Stale of Alaska 
Application for Aquatic Farm  Permits

APPLICANT INFORM ATION

S Z ££ M £ d . L i£ £ £ K L
Name n

f i . d - i * > «  W J
Mailing Address

/'£ - r £ & S A tt# Z . < 7 9 X 3 3

( M e r s A s d  7 7 J - 3 3 S /
Phone S

State Zip Code

0 < /3 T £ -/e s , '•* . S c t e . f f 1  '
Business Name (if different than above)

V

Authorized Agent (if applicable)

Business Address ) / )  .

City 'ss. 'S't/fc 7ipC ode

Address

City . State Zip Code

Phone

B. GENERAL INFORM ATION

Phone

1. Provide a brief t  scription o f the facility and your overall proposal. Include upland, tideland, ancL, 
submerged land facilities. /v < ? C /4 / 7 y  ~A4> /  X ^ ^ J T a /C Io  A /-
£ L iM J C £ ^ d £ J ^  6~ V SAtetfiS>

A d W & T T S T  £k=£j2iL

2 . Housing on state lands can only be approved if site development requires daily attention at the time housing 
begins, if personnel cannot reasonably commute by road or boat, and no suitable private lands are available 
for rent or sale (see 11 AAC 63 0 4 0 (a)).

Does your proposal include caretaker housing on state land or water? Yes N o X T ^

If yes, please describe why onsite housing is necessary.

 X

X y
3. a) Do you currently own or lease upland property adjacent to, or near the proposed farm site? Yes N o -----

b) Are you applying for a preference right under 11 AAC 63.040(b)? Yes J — N o -----
c) Do you agree to contain your aquatic famvscipport facilities (storage, dwellings,etc.) on these 

privately owned or leased lands? Y es_ i_  No  ^
■%r If yes, attach a copy of the ownership deed or lease agreem ent jfcfw T & J T '/JiP P U C ti T /0 a/  .

4 . In order to process your application, we need to know who owns the adjacent lands. Please provide 
the names and addresses o f the landowners of adjacent uplands and tidelahds.

Uplands
ST.

Tidelands
' 7 / / V

1



C. PR O JEC T LOCATION

1 . Is the Project on: (please mark with ✓  ) >

State Land ______  Federal Land ______  ^ P riv a te  Land) . 3 ^  . n  Municipal L an d______
A 1 4 M E S (T £  . r/j'TE/sr tfP P u g b h £

2. Attach a topographic map (U.S.G.S. Scale 1: 63,360) and nautical chart to lh is  application that show 
the site location boundaries and general area. Clearly indicate the site location and identify the map 
and chart reference number.

3. Township Range 7*1 Meridian Section Longitude   Latitude_____

4. Number of acres o f  state land applied for: Uplands  Tidelands

P. FARM DEVELOPM ENT AND OPERATING PLAN_________________________________________________

1. Species to be raised:
Species Annual Production Goal

s )  s ~ ' m x x im u m  m in im u m

a C & JS S V S -r/? £ 4  C = 7 /G /)S ______________   /£ ? g ?

2. Please provide a ti stab le  showing approximate dates for installation o f spat collection gear, placement 
o f production an'' .upport facilities, date o f first sale, and a schedule for reaching expected maximum 
production. If you plan to operate at this site less than year round, please include your operating schedule.
Note: You m iy submit both a minimum and maximum development goal if you are uncertain about your construction schedule. 
Reasonable use of the site must be proposed.

M m  f h t j  tm x z z L  d h M m . s  i z j

_ Z i / f  /)c*£/w y Co s t Af v f / A S T ( O f / M w a  S fc w s t t&6?AU£A/tS£sL
______________________

3. Donor Stock

a. W hat is the source o f the donor stock for your farm? J Z 3 C / M J 3 £> • C. & 0/1AAA
b. If you plan to capture wild stock, please identify your proposed capture location*

•  Please be advised that other permits and authorizations are required from the Department of Fish and Game, and possibly the 
Commercial Fisheries Entry Commission for capture of wild stock.

E. SITE PLAN & PHYSICAL DESCRIPTION ___________________________________________________

1. Provide a site plan drawn to scale (no less than 1" = 50’) which shows the layout, location, and 
dimensions o f the following (a sample site plan is provided on page 6 for your reference).

a. The rafts or other production facilities employed (please include size and number).
b. Anchoring systems and shoreties.
c. Docks, upland dwellings, floating structures associated with caretaker facilities
d. The location of waters, including any drinking water wells or other drinking water system sources, fresh waterfs), 

and salt water, within 200 feet of the proposed wastewater disposal system.
e. Wastewater disposal systems, including both sewage and greywater discharge points (e.g. greywatcr means domestic 

wastewater from laundry, kitchen etc., which does not contain human waste).
f. Solid waste storage and disposal sites (note: you are encouraged to use existing permitted sites for the disposal 

of solid wastes).
g. Roads or air strips.
h. Other upland or tideland facilities at the site associated with the farming, operation.
i. Fuel and chemical storage.
j. Properties referenced in #4 and #3 of Section B.
k. The boundary of the farm area which is located on state lands, including tide and submerged lands.



LA

2. Attach a cross sectional diagram of the proposed facilities, and identify the construction materials. 
(Diagrams prepared for the Corps o f Engineers permits are acceptable.)

3. On the site plan, draw lines and identify the tide level at the following stages:

•  Mean Lower Low Water (MLLW)
•  Mean Higher High Water (MHHW)
•  Mean High Water (MHW)

4. On the site p>n, diagram the prevailing direction o f the surface water flows at the ebb and flood tides.

. What is the maximum surface tidal current speed at ebb tid e ? ./ K  At flood tide?-£lK .  Did you 
estimate or measure the speed?

6 . What is the water depth at the site o f culture gear at MLLW? 0 ______

F. SITE SUITABILITY_____________________________________________________________________________

1. Physical and Biological Characteristics

a. Provide any information you may have regarding tidal flushing, water temperature, salinity, and 
turbidity/sedimentation at the site. Include the dates these data were recorded.

, T/A£ Tv Stmtse. STTArfS jXu 7Z <j/2££A
■•trr /£a;A y Is

Q a £ T c . '  S f it ’A  $ & A * £ lJ * r T l!> * t O t/e fiA V  tV r a r

_  mud —^ ^ tocY. _ m T g ra v e l_____eelgrass ^

other:___________________ ______________________________________________________________

c. Describe winter conditions at the site (temperatures, icing, storms, etc.).

O.E- fiteex/u<$ fhe rmr£A>
A m A t o m c t y  i/ x / d s  $  s r p & f s ,___________________________

d. Do anadromous fish (e.g. salmon) use any streams in the area for spawning? y e s  no
If yes, indicate which streams are used and label them as such on the site plan.

i k / M

e. Is the target species naturally present in the area? yes no
If yes, describe abundance and condition.

f. Describe measures you would propose to control predation by marine mammals, seabirds, or 
other potential predators.

__________ f 'f i i 'X P  &  I k y M  l lE M  fo e #  fa & S

g. Indicate which o f the above responses in Section F are based upon on-site investigations 
by circling the corresponding letter: a, b, c, d, e. J

E X f> £ fc /£ 'u ? £ r  •



G. WATER QUALITY

Note to Applicant: Sewage or industrial discharge(s) may accumulate in or harm the growth or consumptive use of your shellfish 
product. Oysters, mussels and scallops are filter feeders and may accumulate fecal coliform bacteria and associated pathogens from 
sewage discharges. If a caretaker facility is needed for the site, and its discharge is located near the culturing operation, there may 
be a risk of contamination. To ensure that your growing area can be certified by DEC, the department has developed the following 
requirements for those aquatic farms where a sewage discharge is necessary. 1) Discharges must meet water quality standards 
(18 AAC 70). wastewater disposal regulations (18 AAC 72), and requirements of the National Shellfish Sanitation Program 
(incorporated by reference in 18 AAC 34.170). 2) No sewage discharge will be allowed within 300 feet from the 
boundary of an approved growing area (the boundary encompasses the entire growing area). 3) Outhouse and septic systems must 
maintain a minimum 100 foot horizontal separation distance from surface waters and a minimum 4 foot vertical separation 
distance from the high ground water table. The department will require a waste discharge permit and system plan review for all 
sewage discharges. Additional information may be required by the DEC depending on the type and complexity of wastewater system 
proposed. After review of application materials, the DEC may decide it is not necessary to issue a waste discharge permit for facilities 
generating very small daily volumes of sewage and greywater.

1. W astewater Discharge and System Plan Review

a) Is there is a floathome, dwelling or upland caretaker's facility proposed for the site? Y esJ^IL  N o____
b) Will wastewater be discharged from any of these facilities? ,Yes»^__ N o __

If yes, please provide the following information. <SM)Ly

•  What are the daily maximum and average discharge volumes? Maximum . s£ y ^~ A v erag e

PLEASE SUBMIT THE FOLLOWING INFORMATION ON SEPARATE PAGES 
(Contact the Department of Environmental Conservation to determine submittal requirements for your specific proposal.)

•  W astewater system design plans consisting of reports and/or drawings that clearly and legibly depict 
the design, type, and volume of discharge. (Design plans may require preparation by a registered 
engineer.)

•  A description of proposed and existing wastewater treatment works, disposal systems, or sewers.

•  Sufficient soils and topographic information to allow evaluation of the soil type, absorption area, 
depth to water table and impervious surfaces, and topography, if treatment o r disposal (other than a 
conventional on-lot soil absorption system) is into or onto land or subsurface land.

2. W ere there any sources o f past pollution at the sjte, such as a shorebased seafood processor, industrial
fanilirv or a tnu/n nr v illam ? vfis____facility, or a town or village? yes no

If you answered yes to the above, identify:

•  The type of previous use (e.g. mine, village, seafood processor)

•  The last known date of use

•  The distance from site of previous use to your project site

3. Are there any current potential sources of human or industrial pollution in the area? (For exanmlo; Sewage 
outfalls, industrial transfer facilities or upland operations, boat harbors, etc.) yes n o .- f'TT

If yes, please describe:

•  The type of discharged)-------------------

•  The location and distance from your site.

•  The name of the discharger(s), if known .

4. Are y o u ^ a r e  o f any other planned development in the general area o f your proposed farm? 
y e s ^ l n o —  . If yes. please describe ^



H. CURRENT LAND USE

Arc there any other human uses o f the project site and the surrounding area such as commercial 
development, mining, timber harv-st or transfer, sheltered anchorage, subsistence, recreation, 
commercial fishing, sport fishing, or residential use, etc? Yes N n  i s

If yes, please describe.

U r tm L  3 t W T  iy $ 7 " /Q z S 4 /1 >

c P  L _____________ _______________________________________

C e r t i f ic a t io n  S ta te m e n t
The information contained herein is true and complete to the best of my knowledge. I understand that 
I must separately apply for and hold a Transport Permit from the Department of Fish and Game 
in order to hold, transport, and raise shellfish or aquatic plants, and a Growing Area Certification and a 
Harvesters Permit from the Department o f Environmental Conservation in order to sell my product.

lufC o f  Applicam orA#nt D ate/ /  /

3/15/88 
Revised: 7/89



October 29, 1989

Senator Richard Eliason
P.O. Boxl43
Sitka, Alaska 99835

Dear Senator Eliason:

I was pleased to read your articles opposing fin-fish farming in 
Alaska in the S.E. Log and the Alaska Fishermans Journal... and 
I was concerned to see Bettye Fahrenkamp's article pushing fin-fish 
farming in the November issue.

Thank you for your letter of May 4, 1989 with the enclosure of 
a copy of Senate Bill No. 195. You also mentioned the State
Forestry Practices Act which I hope has been revised, and also 
that the Tongass Reform Bill in its final state really has some 
teeth in it as to salmon habitat protection.

Last week in Friday Harbor, WA. we attended a lecture by Dr. James 
Crutchfield, Prof. Emeritus of the Univ. of Wash, and the Fisheries 
Research Institute, an economist with world wide experience in 
fisheries economy. After the lecture I had a chance to talk to 
him briefly. I said, "We have in Alaska a number of politicians 
who are bent on getting fin-fish farming started in Alaska because 
it would bring so much money into the state and many more jobs." 
Crutchfield answered, "No way. The money will go out of the state 
to the big corporations sponsoring the farms, and they are not 
labor intensive. The best thing Alaska can do is to protect their 
salmon habitat."

] wish the governor would get someone like Crutchfield on his 
committee to study Fij9M-fish farming in Alaska.

Various clippings enclosed.

Best wishes for the up-coming Legislative Session.

Sincerely,

Box 67
Gustavus, Alaska 99826
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Fishing industry must regulate itself to survive its ups and downs
By FRANK LEEMING

S t . ;

The fishing Industry, prone to culf 
destruction and wild ups and downs, 
must regulate Itself If It Is to survive, an 
expert said In Friday Harbor last week.

James Crutchfield, professor em eri­
tus at the University of Washington and 
a marine environment consultant, said 

■ external efTorts to regulate fishing -  
♦  particularly by government -J ia w t folks. 
"ed .

Often “It has been perverted by pol- 
,, itlcs," Crutchfield told a Centennial 

Series lecture at San Juan Community 
Theater.

DESPITE AIX ITS troubles, the fish­
ing industry has grown explosively In 
the last decade.

Washington has been a leader In the 
growth, although only 10 percent of the 
catch by the state 's fishermen Is caught 
In state waters. Most fish are caught in 
Uaaka. Hawaii and other distant;

 . *
Crutchfield said his resear

the region's great cod fishery, which

f S s : u“„2nts pts ; ? ; r i r M f ^ : i r d i t ’,e craduaceUniversity  of Washington. He receive.) h is  1>|, n ' f  Che
the University  of C a l i fo rn ia .  Berkeley i V . f Economics from

n a tu ra l  resource systems, p .  _
__________________ LM 7* cT forht, tv* 9t-t£j£t«'J;*Viry

tory trawlers. From on
began in the mld-1800s, peakedI In IMS. SptaU W .'the'number jumped to -131 ■ 7 
The salmon fishery on the Columbia 1937,There will be 63 n cx ty earcap ab « J

of processing 500 million metric tons,'River peaked Hi 1883. Fishing in Puget

Now the Alaskan fishery Is back to 
record levels -  and no one Is sure why.

Several factors have played a part in 
the remarkable turnaround, 
field said.

The biggest was the Magnuson Act ol 
1976 which extended U.S. control o f Its

catch.
Financing the conversion was provid­

ed by Japanese, whose own fleet was 
being shoved put of the rich

employment for 20 to 25 boats.

IN 1988, Crutchfield said the state's 
shlng,-fishlng Industry had 1,600 boats with

 _____  . , *8,100 skippers and fishermen. Their
Crutchfield aald It Is Ironic that'M bh catch was worth $1.2 billion.

 ____ ________________________  prejudice exists among U.S. fishermen More Important, the Industry generat-
tem torlal waters to 200 miles. Another toward the Japanese, who buy 70 per- -  ed another 35,000 jobs In support fields, 
w aslheskillw ithwhichA m erlcanstook cent of the U.S. product such as handling moorage, repairing
over the fishing fleets from foreign Because of vicious In-flghtlng among and supplying vessels, and processing
nations. i i®' 1 '  T- fishermen and poor regulation of the the catch.

“In 1980, two million metric tons o f ''fishery; the quaI1ty~bf • the catch U**‘ The decade-long effort to rebuild the 
fish were taken out of the Bering Sea deteriorating and the stock of fish Is industry has been enormously success-
and Gulf of Alaska," Crutchfield said, endangered. The Japanese are actively (hi, but has exhausted most areas of
“Only two percent was taken by U.S. seeking to replace American fish with growth potenUal, Crutchfield said,
fishermen. farmed fish flrom Chill and Europe, he . “From now on it means wise allocaUon

“By 1988, we caught all that, and had said. - ^ a n d  utilization of a  relatively stable
70 percent of all the processing." Fishermen “have never gotten out In fishery" will be required.

front of the elephant," Crutchfield went That won't be easy. There is so much 
T1IE TURNAROUND BEGAN when o a  “ They always prefer to follow with blckerlh* within the industry.

U.S. trawlers were converted so they the shovel” and a d  Jsaster always takes -  Fishermen-have not come to grips
could put out nets to be picked up by place, 
foreign processing ships. In one year He cited
121 jolnt-venture boats hauled In L4 
million metric tons offish.

Since then, Joint ventures have— 
almost disappeared because of an. :
American ascendancy In operating foo-

n fishery as an 
examplav^eftto themselves, more than 

boat! picked the Islands clean and 
destroyed the fishery. With 

proper reguIaUon or se lf control, the 
IUMK

with the overcapacity in their Industry. 
Results Include shert,aeasons, too many 
boats and thousands o f employees.

“If  this Industry ever goes down the 
tubes, we're going to see a real disaster 
In Washington and Alaska.” he said, 

lilcslcould^hav* provided *t*|dy The public should realize It ownj the

fisheries. They do not belong to govern­
ment or the fishermen. The public 
should demand proper management of 
the resource.

What can the public do? Crutchfield 
•**was asked.-; • •*.,

“I don't know," n6 said.-* __
On other topics, Crutchfield said:
■  If Japan successfully finds other 

markets to fill its demands, the U.S. 
industry will be forced to turn to the U.S.

. m arket It would have toe _
If it is to succeed against the'b’S e f Snd 
chicken markets, he said.

■  US. fish-processing facilities are 
far behind their foreign competitors. 
One reason: They offer no IncenUves to 
fishermen. “Once a fish is dead, there 
isn 't much you can do with It"  
Crutchfield said, explaining why pro­
cessors need to convince fishermen 
how important It is to malntalo the 
quality of their catch.

■  The Puget Soundlsnota good place 
for farming fin fish, such as salmon. It Is 
excellent for shellfish, such as oysters. 
He does not see much growth In fin-fish 
forming In the aound.
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Sea farmers caught in Catch-22 between progress, fear
ril - • , • '*
By WILLIAM RICE

It’s a glorious day on Puget Sound, 
sunny, 70-ish, with a light breeze. 
N ature is doing her thing.

Man is doing his thing, too: On the 
shore of the Olympic Peninsula, ugly 
exhaust billows from the smokestack of 
a paper mill. On the water a disabled 
oil tanker, the Exxon Philadelphia, is 
moored. Off-kilter, supported by tugs, 
the ship looks like a wounded 
prizefighter surrounded by handlers.

IN CONTRAST, a low structure, only 
a few hundred feet from the tanker, 
appears benign. It is part of a four-acre 
network of low, 50-foot-square pens 
anchored, in the harbor. r r , T-

Made of mesh netting that goes to a 
depth of 20 feet, these pens are  home 
to a middle-sized city of salmon at 
various stages of development on their 
path to d inner plates in American 
restaurants and homes.

It’s calm, too, except when someone 
launches a serving offish-meal pellets 
into a pen and the hungry salmon set 
the watefcla a  roll. .. ;.. ; —

-“A q u a t f t ' t f e f a ^ l t y s  B W o f V n ^ ! 1̂  
Forster, the British scientist who 
directs Sea Farm Washington for its 
Norwegian owners. "A different way of 
growing things for people to e a t"

A romantic concept, farming the sea. 
Since the 1960s, aquaculture has been 
presented as a futuristic alternative to 
land farming and a pristine industry 
that would inspire cleaning up 
polluted waterS10 •' OCCOnci; 3f!! w.h.

It’s a practical -  if  sometimes tricky-  
concept According to Forster, fish 
farms now provide 12 percent by 
volume and 24 percent by value of the

As I See It
Comment by in terested citizens

world’s yearly catch.
But people are increasingly wary of 

those who promise to improve on 
Mother N ature’s ways of producing 
food for human consumption.

Along tliis sound, a forest-lined, 
stunningly beautiful body of water 
where nature-related activities such as 
hiking and boating are ingrained in 
the lifestyle, diverse groups are  using 
this wariness as a defensive shield to 
divert promises of plentiful fish and 
economic profit for the state.

THEY INCLUDE commercial 
fishermen (who worry that a ready 
supply of farmed fish will reduce 
prices for their catch), Native 
Americans (some of whom farm fish 
themselves) and anti-development 
shoreline property owners known lo- • 
cally as Nimby (Not In My Back Yard).

Commercial fishermen and Native 
Americans oppose increased 
aquaculture. The Nimby faction, not 
content with a stalemate, has raised 
specters of pollution, pestilence and 
aesthetic obscenity with the evident 
goal of permanently sinking 
aquaculture in Puget Sound.

The charges concern disease in fish 
(a virus called VHS, viral hemorrhagic 
septicemia), disease from fish (the pos­
sibility that antibiotics in fish feed may 
leave residues in human consumers or 
make infectious bacteria control-resi­

stant) and water pollution from fish
feces.

To further complicate the issue, the 
fish farm ers are raising salmon. The 
majestic wild salmon is a symbol of the 
Pacific Northwest to which local 
residents have great attachm ent (It’s 
difficult, for instance, to imagine 
Southerners getting so worked up over 
catfish.)

There is antagonism to shellfish and 
seaweed farming, too; but these 
products don’t provoke the ire 
directed at the Atlantic salmon 
transplanted to Pacific waters by Sea 
Farm  and other producers.

DOCILE, RELATIVELY easy to 
raise and mild-tasting, Atlantic salmon 
are much better suited to farm life 
than the ir wild Pacific cousins. But 
they have received a frosty reception 
from local gourmets, who claim only 
wild salmon are  fit to eat and express 
fears the Atlantic interlopers will 
escape from their pens and interbreed 
with the wild species.

Andy Fernanco, a spokesman for 
Skagit Indian Foods,^sayr the tribe 
worries about a possible proliferation 
of hatcheries because “we believe that 
through benign neglect, the authorities 
will le t the wild runs disappear. As we 
see it, the issue is to set limits and 
moratoriums."

Moratoriums are a political reality. 
Although the federal and state 
governments continue to support 
aquaculture, four counties bordering 
on the sound have banned construc­
tion of any new aquaculture sites.

Sea Farm ’s Forster, a low-key 
scientist who has become the 
industry’s point-person in this

struggle, is eager to respond to the 
opponents.

He points out that the state’s 
Department of F isheries found no 
traces of VHS virus in the net-pen 
salmon farms, that there is no 
evidence to show “cultured fish have 
ever spread any disease to a wild 
population,” and he cites Washington 
Fish Growers’ statistics that “only 2.4 
percent of all fish feed used 'n Puget 
Sound contains antibiotics."

He and the trade association 
emphatically deny there is any drug 
residue in pen-raised salmon m eat

TURNING TO THE racial-purity 
issue, he explains Pacific salmon don’t 
like Atlantic salmon any better than 
Pacific Coast gourmets. The two have 
yet to interbreed.

Give us J ust 100 of the sound’s 3 
million surface acres, Forster says, 
and the fish growers will match the 
volume of imported farmed salmon 
now coming into the country.

But firs t the aquaculturists need a 
green light

This won’t come easily as long as 
people are swayed by testimony, such 
as that from a Norwegian scientist that 
the state’s inspection and quarantine 
program for incoming fish could be 
flawed because “you may not be 
certifying for diseases you are not 
aware of."

That’s Catch-22, and in tandem with 
Nimby and the fears of fishermen, it 
may be enough to keep this infant ^ 
American industry in swaddling / 
clothes for the rest of the century. J

Reprinted from Ju ly  25,1989 Issue of 
the “Chicago Tribune."
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Additives to the E n v iro n m en t of Net-Pen Reared Fish
Pacific Marine Fisheries Commission 42nd Annuai Meeting 

Seattle, Washington, Ocober 16*18, 1989

fJ/ 0  Arthur H. Whiteley and Annamjjie Johnstone

We have been asked to address o u r remarks to the matter o f additives to 
the environm ent o f  net*pen reared fish . In this particular forum, we assume 
the em phasis should be on additives tha t may have an impact on humans when 
these fish come to market, rather than the  impact on the plant and animal 
com m unities in the natural environm ent, though these are not wholly 
s e p a ra b le .

By its very nature, net-pcn rearing  o f  salmon requires the use o f 
numerous chem icals, sometimes in la rge  am ounts, some used in the fresh 
w ater hatcheries to produce the fry and sm olts, some used in the grow-out 
period in the marine pens, and others used  during processing o f the fish for 
the market. Partial lists are shown in Table 1, compiled from Austin and 
Austin, 1987, from a 1988 report for th e  Nature Conservancy Council by the 
U niversity o f Stirling, and from o ther sources.

The lists include chemicals used in salmon and in other forms of fish 
culture, both in this country and in foreign  countries. Inasmuch as fanned 
fish are imported from some o f these o ther countries, inclusion of these 
chemicals in the lists may be relevant to  the m atter of seafood surveillance in 
the U nited States marketplace.

C h e m o th e r a p e u t i c s .  The m ost relevant additives for present 
purposes are antibiotics and therapeutan ts used to control bacterial diseases. 
Because o f  stress, disease may cause losses o f 30-40%, sometimes higher.
Diseases in salmon farms include Vibrio anguillarum  (vibriosis), A erornonas  
salmonicida  (furunculosis), Acrom onas hydrophila  (hem orrhagic sep ticem ia), 
Yersenia ruckeri (red mouth), Vibrio sa lm onicida  (Hitra disease), 
Renibactcrium  salmonarum  (bacterial kidney disease). To combat these 
diseases, m edicated food containing an tib io tics is supplied. In Washington, the
FDA approved antibiotics and therapeutants are oxytetracycline (OTC), Romet
30 (sufadim ethoxine and onhom cprim ) and sulfam erazine. In addition,
Tribrissen (sulfadiazine and trim ethoprim ) is used in Norway and Scotland, 
and in British Columbia erythromycin is used to control BKD. In Japanese fish 
culture a wide variety of antibiotics has been used, but has recently restricted 
the use o f  chem otherapeutics in cultured fish (Aoki, 1988, pers. comm).

In the US, Norway, BC and Scotland, doses o f drugs are as indicated in 
Table 113. It is anecdotal, however, tha t additional amounts of antibiotics are 
used by farmers, who may mix the drugs with feed and binders. Control o f use 
of antibiotics in Norway and Scotland is regulated by veterinarians, and this is 
supposed to be the case in B.C. In the British Isles it is apparently easy to find
legal loopholes to permit other antibiotics and doses to be used (Austin and
Austin, 1937) In Washington fish fa rm eis  are supposed to notify the
D epaitm ent o f Fisheries if  they use an tib io tics , but veterinarian supervision is 
not required. Generally approval exists for only therapeutic use o f these
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drugs. Nonetheless they often are used prophylactically inasmuch as sick fish 
may not take the medicated food.

There appears to be no m edical or public health supervision or 
regulation here, or in the o ther fish farming countries, oa the use of 
antibiotics and chem otherapeutics o ther than the requirement o f FDA 
approval of the three drugs and the ir dosages. There appears to be no 
monitoring by agencies of the use o f  these drugs or their persistence in 
m arketed fish.

The amounts or drugs used are enormous. In Norway last year, 48 
metric tons (105,000 lbs) o f OTC alone were used - more to n  in animal 
husbandry and human health uses com bined (Mehli, 1988, pers. comm, and 
press accounts). This figure has grow n from 13,691 lbs ■  1984 (M idtlying,
1985). The 1984 figure for T ribrissen , nitrofurazolidoi aad sulfam erazin^ is 
30,204 lbs (Midtlying, 1985). Com parable figures for British Columbia and 
Washington are not at hand. Assum ing the dosages cited earlier for the 13 
W ashington pens, calculation leads to a first approximation o f about one ton of 
OTC, a figure similar to that given by a Washington fish pen operator (Dr. A. 
Bill, 1989, pers. comm.).

The relevant issue here is "Do these uses affect tnan?" Consumers 
clearly would be exposed to residual antibiotics in the fish meat. Because of 
the potential for these residues producing a serious problem in public health, 
Japan has recently restricted the use o f chemotherapeutics. and does not allow 
cultured fish to move to market if  residual drugs can be detected in fish meat 
(Aoki, 1988, pers. comm.). The potential for adverse effeos has been 
emphasized by Austin (1988, conference in Vancouver, B.C; Austin and Austin,
1987). The current regulations for control o f such residues are based on 
admittedly minimal research. The FDA requires a 21 day withdrawal period 
after the last medicated feeding o f OTC and 42 days for Romet 30 before 
slaughtering for the market. In B.C. the withdrawal period is 42 days, and in 
Norway 61 days. Very few data exist for measurement of persistence of these 
drugs in fish flesh after feeding. M cCracken el al (1976) measured the 
presence of trimethoprim in trout m uscle 77 days after medication; Salte and 
Liestol (1983) calculated that the w ithholding period for trout receiving OTC
should be 100 days at winter tem peratures, and for Romet 30 they
recommended withdrawal periods o f  60 days, above lO^C. All authors 
emphasize that temperature is a seriously complicating fanor - residues of
Romet 30 persisted for several m onths in fish at colder temperatures, leading 
Salte and Liestpl to recommend using the component drugs only in summer. 
Clearly these limited data do not support the FDA regulation of 21 days. New, 
more refined measurements o f drug residues in salmon coming to market 
clearly are needed * a recurrent theme of the Austins. Some o f these 
measurements are being made now at the University o f British Columbia by
McErlane et al. (1989), and Grondel et al. (1987) have published a 
pharmacokinetic analysis of OTC distribution in carp. In the absence of more 
detailed studies, humans ingesting farm ed salmon may be receiving 
subtherapeutic doses of antibiotics. One would like to see regulations 
established for testing the product, by agencies, as it comes to market to 
ensure the absence of detectable residues. Methods used should be such as 
those approved by the National Com m ittee for Clinical Laboratory Standards
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used by the Clinical Laboratories, Laboratory M edicine, University Hospital, 
U niversity of W ashington.

The issue extends beyond the limits of the penned salmon. Much of the 
antibiotic fed escapes into the fluid environment and, notably, into the 
sediments that accum ulate beneath the pens (Jacobsen and Berglind, 1988), 
where it may be exposed to native fish, shellfish, and other indigenous species, 
thus providing another avenue to humans who may catch and consume these 
fo rm s .

The medical consequences o f the m is-adm inistratioa o f antibiotics are 
numerous, and are well discussed in such modern treatises as Goodman and 
Gilm an (1985) and Kucers and Bennett (1987). A num ber o f them are antigenic 
and  elicit im munological hypersensitivity responses; som e have toxic effects 
in  various tissues varying with the physiological and health state o f the 
person; some particularly  should be avoided during pregnancy; tetracyclines 
lead to discoloration o f infants' teeth and may interfere with bone growth; 
som e, notably the tetracyclines, may lead to the development o f 
superinfections by resistant strains o f bacteria; they may interfere with the 
norm al immune repsonse; and the breakdown products o f  antibiotics, 
including OTC, can be toxic particularly in individuals with compromised 
livers. Basically, it is poor medical practice to ingest unneeded antibiotics or 
d e te rio ra tin g  an tib io tics .

Another cluster o f problem s associated with use and misuse of 
antibiotics is the generation o f strains of pathogenic bacteria that have 
resistance to the drugs. Such strains have now appeared in essentially all fish
culture communities that have been adequately tested. Mostly the resistance 
factors are carried on R plasmic's, which also usually are found to carry 
resistance determinants for 1 to 8 additional antibiotics, thus showing multiple 
drug resistance. In high proportions, these R plasm ids are transferable to 
o ther bacteria, and thus drug-resistance may be disseminated to other 
ecosystem s. Studies at the Centers for Disease Control have shown that 
outbreaks o f salm onellosis could be traced to drug-resistant Salm onella  derived
through the foodchain back to land farms associated with agricultural 
antimicrobial use (Cohen and Tauxc, 1986). It is prudent to evaluate the
possibility for a sim ilar generation of R plasmids in fish farms and their
dissem ina.ion to human populations in the m arketplace. When drug-sensitive 
populations of pathogens are replaced by drug-resistant populations, then 
treatm ent of the affected fish becomes ineffective, and. if the R plasmids are
in  human pathogens, treatm ent o f patients would be adversely affected. 
Particularly , it is a general principle that medically important antibiotics, 
including  oxytetracycline, the sulfas and erythrom ycin, should be restricted 
in  their nonmedical uses to minimize R plasmid selection and transmission.

When antim icrobials are used in fish farms near commercial or 
rccrcaticnal shellfish beds, there is the further poten tial for drug-resistant 
organism s to be concentrated by ihe shellfish, through filtration, and thus 
e n te r  human populations.

Food a d d itiv e s . The dry pellets, fed to the penned fish in tnc marine 
environm ent, contain fish m eal, grains, fish oils and carbohydrates, 
supplem ented by minerals and vitamins as indicated in Table 2. While these
additives have no direct human import, it is reported that planktonic blooms of



the ichthyotoxic dinoflagellatr., Gyrodinium aureolum, were enhanced by the 
biotin in fish farm wastes (Turner et al., 1984). These blooms cause mortalities 
to cultured fish, and, unfortunately, to wild fish as well (Bollock et al., 1985).

Pigment is added to the feed to produce a colored flesh in farmed salmon, 
inasmuch as the color o f wild salmon flesh is derived from natural food 
organism s. In Great Britain, the carotenoid canthaxanthio, an analog of 
astaxanthin common :n natural food organism s, is used in the form of 
carophyll red. It is stated in a report from the University of Stirling that this
use is banned in the US because o f possible carcinogenic properties of 
canthaxanthin (NCC Report, 1988). To date a petition for its use has not been 
submitted to the FDA (FDA, Seattle Ofice, 1989). A petition is presently under 
consideration for use o f  astaxanthin as a colorant. A main local supplier adds 
canthaxanthin as a colorant. There clearly are gray areas here where 
research and regulation is sorely needed.

Many wild fish are rich in omega 3, polyunsaturated fatty acids. A 
higher ratio o f  omega 3/omega 6 fatty acids is believed favorable for
m aintaining low cholesterol levels in humans. Cultured fish and other sea
foods, because o f their artificial diets, may have low levels of omega 3 fatty 
acids, and thus unfavorable ratios o f omega 3/omega 6 (Suzuki et al., 1986; 
Chanmugam et al., 1986). Consequently, individuals eating farmed salmon in 
the expectation o f gaining this supplement w ill typically be erring, unless the 
farmer has specifically added it as a dietary supplement and indicated this in 
marketing. The dry pellets supplied locally generally do not have omega 3
acids added as a supplement (Moore-Clark Co., 1989, pers. comm.) because these
are contained in the fish oils of the fish meal used.

Moist pellets, which are more commonly fed during the hatchery 
phases o f salmon farming, are derived from fish meal that is pasteurized, 
combined with additives, and frozen. However, m oist pellets used in some fish 
farms in Puget Sound contained Salmonella spp. (Draft PEIS. WDF, p. 116, 1989). 
Moist pellets used in British Columbia have been found to contain Salm onella  
(Kelly, 1988, pers. comm.; Babink, 1988, pers. comm.). In these cases it is 
unclear w hether the pathogens had survived the pasteurization, or had 
appeared subsequently. These pathogens can persist for a period of time in 
marine waters, are harbored by fish in polluted waters, without harm to them 
(Buttiaux, 1963). Marine shellfish can concentrate Salm onella  and transmit 
them to humans. There is, therefore, a potential for fish culture to join animal 
husbandry as a mode for affecting humans in the manner described by Cohen 
and Tauxe (1986).

H o rm o n e s .  At this lime, hormones are being used in B.C., 
experim entally and perhaps to an extent in actual culture, to control the sex, 
size and behavior of penned salmon, both O n co rh yn cu s  spp. and Salmo salar. 
G onadotropin , gonadotropin releasing factor and analogs, and antiestrogens 
have been used in adult females to modify spaw ning. Androgens and 
estrogens are used to cause feminization, and, in combination with other 
techniques, to produce triploid and tetraploid stocks for production of sterile 
salmon. A review is provided by Donaldson (1986).

In general, these treatments are used on egg-producing females or on 
eggs and sperm, and the likelihood o f carry-over o f  hormones to adult, 
m arketable fish is tiny. Anabolic steroids including methyl testosterone,
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thyroid hormones, somatotropins, certain pituitary hormones can be used to 
accelerate growth in juveniles and the timing o f smoltification (Donaldson,
1986). If these hormones, or androgens and estrogens, were used for growth 
acceleration or other effects on near-harvest adults, then there would be 
cause for concern to human consumers.

P e s t ic id e s .  A remarkable list of agents are or have been used in 
salm on culture. Examples are: formalin, m alachite green, acriflavin, Nuvan, 
Neguvon, Chloraraine T, MS222, copper sulfate, tributyltin, diquat, in addition 
to  the chemotherapeutics. Some are used in Scotland and Norway which 
apparently are not used, or not permitted, in the U.S. and B.C. Lists are 
incorporated into Table 1 of this presentation.

Treatment o f salmon lice CLepcophtherius salmonis). These copepod 
ectoparasites pose a severe problem for adult penned fish in Scotland and 
N orway. In Europe, organophosphate pesticides (N uvan^ (dichlorvos; 
Scotland) and N eguvon^ (trichlorfon which forms dichlorvos; Norway) are 
prim arily used. Fish are treated by immersion in a concentration o f 1 ppm for
1 hr, as needed. In 1984 39,600 lbs of Neguvon were used in Norway (Midtlyng,
1985). They are inhibitors of acetylcholinesterase activity in the cholinergic 
nervous system. These agents not only kill fish lice, but other Crustacea in the 
environm ent as well, including commercially im portant species such as crabs, 
lobsters and mussels (Egidius and Moster, 1987), and they cause potentially 
serious problems to the treated fish (Davies and McKie, 1987; NCC Report, 1988). 
These agents are restricted by the EPA .in the U.S. (Seattle EPA Office, 1989). In 
W ashington, the carbamate Sevin** (carbaryl) has been suggested for use for 
veatm ent o f salmon lice, and it is used in oyster culture for controlling ghost 
shrimp. Sevin, also, is an inhibitor of acetylcholinesterase. Sevin has 
recently been restricted in parts o f the United States, and its discharge is 
regulated by an NPDES permit. BRAVO (chlorothalonil), a fungicide has been
suggested for and used recently on fishpen nets, a use banned by EPA because
it is a class B carcinogen (EPA, Seattle, 1989).

D is in fe c ta n ts  and  A n tifo u la n ts . Form alin and malachite green 
have been used for control of ectoparasites and fungi, usually in the fresh
w ater phases o f farming. Malachite green, a potential teratogen (NCC Report,
1988), is now banned. MS-222 is used under certain conditions for anaesthesia, 
but with a 21-day withdrawal period for clearance from tissues. Hatchery 
ponds are sterilized with chlorine.

To prevent fouling of nets by growth of algae and encrusting
invertebrates, fish farmers have treated nets and pen structures with the
antifouling agent, tributyltin (TBT). This substance, at exceedingly low 
concentrations, has a variety of adverse effects on marine invertebrates and 
perhaps on vertebrates (Bailey, D.S., 1987). When, in 1987, fanned salmon 
appeared in the Seattle markets carrying substantial amounts of TBT in their 
flesh, the state enacted a law prohibiting this use and partially eliminating it 
from use on boats. A similar law exists in the national statutes, in Great Britain 
and other parts of Europe. Despite this ban, a Canadian Governmental 
memorandum on August 11, 1988, titled "Private Salmon Hatcheries and Netpcn 
Facilities, Some Serious Concerns" indicates that 25% of BC pens are still treated 
with unregistered boat hull paints, sometimes including TBT, which liberate



large quantities of particulate paint into the water, sometimes onto oyster beds,
thus creating potential hazards for two kinds of aquacultured products.

If antifoulant is used on nets now, usually it is copper-based. Copper
and other heavy metals arc highly toxic to many marine invertebrates.
Standards for permissible amounts o f copper in farmed fish flesh appear to be 
la c k in g .

S u m m a r y .  There are a number o f chemicals and additives used in net 
pen culture now that have the potential for adverse human impact. Often 
these are used at the discretion only of the user, and with little or no external 
monitoring. There appears to be little or no input into this regulation by 
public health agencies.
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Table 1 
Chemicals Used in Net Pen Culture of Fish 

(From Austin and Austin, 1986; The Nature Conservancy 
Report, Scotland, 1988; and other sources)

C h e m o t h e r a p e u t i c s  
O x y te tra c y c lin e  
Romet 30r  (sulfadim eihoxine 

and orthom eprim ) 
S u lfa m c ra z in e
T r ib r is s e n R (trim ethoprim
E ry th ro m y c in
Penicillin  G
Oxolinic acid
M in o c y c lin e
C lin d a m y c in
K ita sa m y c in
R ifa m p ic in
Hyamine 3500
Copper sulfate

S tre p to m y c in
Sulfisoxazo le
K a n a m y c in
F u m e q u in e
C h lo ra m p h e n ic o l
Chloram ine T
A c r if la v in
Acetic acid
F o rm a lin
M alach ite  green
Io d in e
Io d o p h o r
B en za lk o n in m
N itro fu ra n to in

P e s t i c i d e s
D ichlorvos (N uvanR> an organophosphate) 
T rich lo rfon  (N eguvonR» an o rganophosphate ) 
Carbaryl (Sevin, a carbamate; used in oyster culture) 
D iquat

A n t i f o u la n ts  an d  D is in fe c ta n ts
Tributyl tin - now banned
Copper paint
B itu m e n
C h lo r in e
C h lo ro th a lo n il

A n a e s t h e t i c s
M S-222 (tricaine m ethane-su lfonatc)
B e n zo c a in e  
Carbon dioxide

F ood  a d d itiv e s
C o lo ra n ts -c a n th a x a n  than
M in e ra ls
V ita m in s
Omega 3 fatty acids



Table IB 
Doses of Antimicrobials Commonly Used in Salmon Net-

Culture

Antimicrobial Dose, mg/kg Days o f
of fish/day Treatment

O x y te tracy lc in e  75 10

Romet 30 50 5

S u lfa m e ra z in e  220 1 4

T r ib r is se n  30 10

E ry th ro m y c in  10-25, or 4 -21
unspecified

These regimens are repeated 2 or 3 times a year



Table 2
M ineral and Vitamin Food Additives 

in Salmon Pellets 
(Data from Nature Conservancy Council Report 1988, and 

Moore-Clark Analysis)

M i n e r a l s
Calcium phosphate
M agnesium su lfa te
Sodium Chloride
Potassium  ch loride
Iron su lfate
Zinc sulfate
Copper su lfate
M anganese su lfa te
Cobalt sulfate
Chromium ch lo ride
E thy lened iam ine d ihydroiodide
S e le n iu m

V i ta m in s
Thiam ine hyd roch lo ride  
R ib o f la v in
Calcium pan to thenate  
N iac in
P yridoxinc h yd roch lo rice
B io tin
Folic acid
C y an o c o b a la m in
In o s ito l
Ascorbic acid
Choline chorlidc
M en ad io n e
alpha tocopherol acetate 
p-am inobenzoic acid 
Retinol acetate 
Vitamin A 
Vitamin B12 
Vitamn D3
BHA-BHT, antoxidant
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SALMON
B R E E D I N G

AMERICAN IMPORT
* K •

Sidney Vines explains how {he landlocked salmon from Maine may 
soon be providing good sport in British slillwaters

'tw­
in the green and lovely valleys 
ol south Gw ent, a few miles 

north-west o f the Severn Bridge, a 
small fish farm is breeding land­
locked s a l m o n ,  It is possible that in 
a few years this fish will be estab­
lished in slillwaters in the British 
Isles, rivalling the ubiquitous rain-' 

I bmv trout in popularity. > I,

-  r.

I he l.m d lo ck c il " 'f i r
a (iimi the vl iu .'I Maim on 
", it.nlfi • % t'i *v il'i* ltd **t lh>
i . \  I s i  lie -  Nom e v n  'h  it d n  • 

- i , \ i ,• i i-I tin. l-i-.t R e  A r e  F  '* *  
s- I n o  I !,'• ,  till »li t> "* I a l  > 
Vk n • rn . i, • i|)i, i* in nk 1
v l ' l l ,  \ t t l l l l l ,  .  ll lllo ll, in, 
ri,i iir*fj i i v  »j.,r, • i n . , .  i-i' 1

i n \ i. n. i. i i tfu.„ ji^
• \ ! I I I*

Benedictine monk they were also 
to be found in Lake G eneva in 
•Switzerland in 1588. though they 
disappeared from there long ago.

I am lucky enough to write wiili 
personal experience o f fishing trips 
to Maine in 19K-4 and again in 1987. 
It is a slate as large as England, 
thinly populated, of low hills ;mj

O f the same 
species as the 
Atlantic 
salmon, tlic 
landlock 
( a b o v e )  

averages 2'/,lh 
in the m h l and  
nukes fu r  
excellent 
fislung um l 
eating. The first 
farm  to import 
its egg s to 
llritain l\ in 
south ( tu r n  i 
(left)

m d ie ifs  o t  lu k ss  av c iag .m g  ilm a l 
1 1 s*|a.111- m iles  S o m e  o l Us t n ,- (s 
an d  s lr i'a liis  a re  as b ig  11,L- 

IR ine o ih i 't s  ati- m m v lik e  (In, 
n k s  e n v o i  I ti i o n  In a m u i  

tin !• i i 'l l  tin l.lki v Is i l l  tlllvk  
' n k i o v l  tin sill*  i,i- w 11 e  i l i ' l i l j s ;  

.o .its  » • "  is 'ash  " ' S T ' l i  su m m er 
l l n  la th  lit M,kcd s.d rtio ,, is l v  

'..11-1.: ;ll I llt la l V III tsl M l  |,* \

mt !,.M> N'itur.il sp.nsimii: s

supplemented liy a Federal hatch- 
Cis al a place calk'd G land l.iike 
Siii-am Ahiiiil I lie sire ot a soccer 
pitch, d slocks lire lakes and 
slitam s ol Mann- and exports eggs 
to many pans of I lie woikl -  though 
mil. mini now, lo Europe. 'Hie tislr 
have adapted well m Algcnlina.

The landlock is ot the species 
.'iiiInn> siilu r. like the Atlantic sal­
mon In I tie wilds <>f Maine it 
avcinges 1h and for its size it is a 
magnificent sporting lish • a fine 
fighter and highly acrobatic. It is 
unmistakably a salmon in hppenr- 
ancc and delicious to eat.

During my I9K4 visit, in May, 
soon after wlial is known as ‘ice 
out*, we mostly trolled streamer 
flies (lo  resemble a sm ell) a fcsv 
inches below the surface. More 
skilful was som e good wet fly 
fishing in Grand Lake Stream, 
whuic, one evening, the water 
boiled with leaping fish -  a sight lo 
thrill any fisherman and 1 took 
three salmon on a Frank Sawyer 
nymph and, incidentally, fell in

A/i (.'la n e 's  i\i:ss- S ta n d a rd  F ish in g  

Encyclopedia, the biblc o f  all US 
fishermen, states; T ew  fishermen 
have yet discovered the thrilling 
contcsi when a landlocked salmon 
lakes a small dry fly; yet this fish 
rises gracefully and accepts such 
insect imitations readily. Patterns 
on s i / e  b> and 18 hooks are effec­
tive on many streams and on nearly 
all lakes when the surface is 
sm ooth.'

The landlock gives line sport in 
the witils o f M aine, where the 
fishing is free It is a different 
matter m Britain, w huic economics 
are more relevant, f or the magic 
word 'salmon' toa ttiact fishermen,
It will have lo imply, in my opinion, 
fish ol a weight of at least 51b. No 
listi farm has difficulty in producing 
them lo 'dlls M/C III niou'

l.andloikcd Salmon (I m ope) 
Lid owns a farm m Gwent Ii has 
SIlCCC>s|ultv passed through a five- 
Seal ik 's l i ' i ’incnl period during 
wlm h llugli IIiiiick, tlic managing 
(inlCtill, had I" satisfy strict anti- 
disease rcquirouiciiiN licforo being 
In niss'd bv t'le M m isiryof Aencnl 
lo ii I isliciM s .mil I mi I In import 
(i,m's fimn Maine In outoi in 
ivi i isc i-u.iraiiti c Is,nu iln- t !S
l i d  ' I I I  I ' i l l .M il t .  » l l l ld l  I III,'  I >■ 
i i n ,  ul I 1.1, \ , i .  he I i. | hud • 
f i ' l l  I m u  .t ill ,i 'm i . i l l , i »  l io l ,  

sslinIi i> tl,i i. a-, ii whs I i1 Ii Ii his 1 
usual I i i Nti*s|f ,m*1 r-lat*
lishs'd Ii i ina mi •.m,111 ( i,ccu* 

i Ii.i-.i m'»ii fi.i9is '* n r s s ' l o i i s  
i i(i foi. i |j 9*i • i.i, i i i , , , !  ,iisihing  
Ilk, ih, ,wallow Ji.ilt h,i>' Pun. •



proincssively increase with succes­
sive jrcnerutiftns until eventually it 
in.it-hi", tluii u! ilie native fish. 
!> '. v. cv.ietlv what you wouUt 

liiitl il hominy to .1 parti 
has ,i pcindtcatly inhei- 

ponciii wInch ..hi hi 
eiii’. ‘in .1 |i\ sclsh non.' I'liiici'iii 
llk'IIS s.|\ •.
SiM111 ! InUv'I lltctt tl.IVS* called l"l 

kh.iuyis ti> ic li f.trimny legislation 
I Ik i would like in see .ill hunts 
UMiiy t.»!; 11 i i i i t  t.i ilie m e n  wln.lt 
'i'1' • 'tie ..-.I rloso lo  w hen  llii.it

■ shored I'ltiv in ii Hie 
■' ( lew H.n tish wineli 

" ‘■'I u  . i dit i|,m u  ,ij | e l’li-.nv 
In i I, ut K.eit I'teil hv ilie 

^ ’'•"•■il !<ei,> it.Iv I n o t nl Ireland
1,1 ‘' • 111 • . . .  1 •_ TH i l W I in II 'till-.

" ' '*•- '■ iv llime th.it Njtvu .it
1 ' 1 *' •' "• mu in’ m e r  ••• Jul.

I he*' « i'ic  i.mi'll' in
•I 'i ’ *n«.

. -i n| lh< men 
e if u . in t i  I 'iii

| In Lo i h Sunart.
| Atgyll. 'flouting 
j it/wui/.' bctmy the 
I /ncsfn i t' o f  cngi's 
I hcnrnlh In the iln'lli't 
' o f the /d( h, iiu/v the 
! flcrt e.st Hvutlh r ( mi 

ihinnigi' tin in lint, n 
! \itlinfi ton.et lm  

iioui lii'is, then m i tm tv  
iv it i>nnti'
i .nisnh't.ition I f 11 tinit 
/ vi'il/'e nttih'i i ' i i  -'v . iin 
I illlW  lull 'll W oh until i
inijiiiliitioni

j our  policy w iih  all e sc a p e d  t a n n e d  
j fish. T h e  lisli f rom  the wrecked 

capes w ere  in p o o r  c o n d i t io n  and  
. we wani  nn iv  the' hc.st to  h ie c d .

I ..ot year  am i the  year  b e fo re  we 
also hail  to  dea l  w ith  I a rm  e sc ap e es  
These* w ere  n! Scottish  o r  N oiw ej;  
iitn s h a m s .  we vlon t want th em  !•* 
e toss  wiih  the l l i i tisl inole  I'isli.'

Uut the  (renet a  I m lo p t io n  ol a 
'local fish miT.‘ title w ou ld  have a 
d isas trous  effect o n  the eco n o m ics  
of full fitrinui)'. hi a r e a s  w ith  a  hiyh 
CuImiiH ,J,V' •fecause the  a sc  rape 
si.-c o f  full w ould  he siii. iller,  ino te  
sinolti  w ould  ll.ive to he  Imuyhl .Il 
a iou i id  TI e .wh tm  e v e n  lo n n v  id 
in n  I’lodUeeO. a.hints' a b o u t  JL .*'tt 
Hi per iCllt 10 Its vi’sl I ' f . ' l i ' i o t  
S\ r ini'.i is w n ik tn c  mi a i io lh .o  solu 
n "i th .  provllietliMi o! .die s t e n l i  
Inp lo id  i . i ia ion  w h i i l i .  nl i i ' i i i n ’

•1.1 e ioniiia le  the posv||iilit\ id 
i • ' 'leevlmj: with  w:IJ tish

' ' ylntsl s.iU^on n  pindusx'd hv
vs, lit i s.i ll l lonVpj:  to a shi»ek

shortly alter fertilisation lias tak 
place. The shock. which is usua 
lie at or cold, prevents the seco  
eliioiiiosoine from the mother fi 
111mi heiiijt discarded, as is nor 

: allv the ease, so that the you 
fish winch hatches has three sets 
chrom osom es, two from its moih 
one lim n its father; a triph 
r.nhei Ilian the normal diploid  

'All iriploid lem ales are steiil 
I'lofessor Wilkins says, ‘am! so 

' most of I lie males. I Ins solves r 
| piohlem  of early sexual niaUif 

lor ihe lo li ho mix i lie doesn't 
lidi cuisine .iftii a yeai a 
tnploivls otletl I'.row hipitei a 
Minis sie.'o 'to lv  !h.iii then non: 
eoirnls'pari' t onscijus'ioly 

' tnplonls it ’..lit he rnoie piohta  
I I I . in IIOIIII il lo ll I hi y are u 
available to  iivosl provhulill! vO: 
llls's new leehnolojtv eorild 
only (tin Ills' industry a hoo-l. 
a’, the same time ,,c lP r ,k '- 
the o.th -v iti ii ks
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daylight n iu«'.m more him* lor 
(ceiling. •""I lis t yjrowlh a l s « r  

makes fui flabbier flesh .Scotch 
f.irnied is generally a Mile more 
expensive lhan Norwegian.

Canadian (I'.icihe) salmon is 
mostly wild. Imt it is a different 
species from the Atlantic salmon 
found in Untain and .Scandinavia. 
Julias a greyer, softer, sometimes 
even mushy llesh, and grows to 
much more imposing sizes: 60 
pounds would he a prize Canadian 
specimen, whereas an Allantic sal­
mon cun reach -15 to 50 pounds in 
theory, but in practice is a fine fish 
at. 20 to 25 It is generally Pacific 
salnion that is used for canning, 
and it always commands much 
lower prices than Atlantic salmon. 
Not surprisingly, the Canadians arc 
now beginning lo experiment with 
fanned Atlantic salm on, and we 

• could be seeing a new breed of 
Canadian salmon on fishmongers’ 
slabs in a few years' time.

So how can you tell a wild from a 
farmed salmon without the benefit 
of a label? Scotch farmed salmon, 
getting less exercise, tend to have 
rounded tails, whereas the tails of 
wild salmon have developed into a 
V^sh'ape with the many miles of 
swimming. Som e fanned salmon 
never develop a proper dorsal fin, 
and their heads lend to be rounded 
n n d .o ftcn  damaged by butting 
against the walls o f the tanks in 
which they were confined as young 
fish.

Wild salmon have a small head 
and lug shoulders, ami a brown 
layer o f ‘slow’ muscle down the 
back, which c nos into play as they 
stop feeding to move from salt to 
fresh watci ami up to the icdds 
(spawning grounds).

.W hereas the wild salmon is 
streamlined, farmed lish often have 
fat bellies, though they arc gene­
rally starved hn a week or so 
befoic sale I lush colour r. no: a 
reliable due lo  origin: rite < nlout of 
w*ild salmon varies depending on 
the fish's diet, and (armed salmon 
arc fed fishmeal pellets containing 
two pigment* designed lo  give then 
llesh a ’natural' pmh colour

I * r o , * i  ' i  - i l m o n  n o ;  i v  ( • e r f t i i o
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releases oils from the cell walls 
I he best of commercial freezing is 

done hy inserting ;i Inpiiil m itogen  
prolri! into the fish's holly cavity. 
I lien Id.i\|. free/m g il so that ir is 
frozen inside and oui within hall an 
hour Menu lypnally, commercial 
free/.ing lakes four lo five hours. If 
you want lo have your own catches 
frozen, ask the local fishmonger.. , 

Il is thought that not quite half o f 
all Scotch salmon is sm oked. A  
distinction used lo he made 
between the 'London cure’, mild, 
moist and not very salty, and the 
niui'li mine strongly flavoured, 
drier, saltier 'Scottish .cure'. 
However, many Scottish smokeries 
have taken note of the consumer 
profcicnce for, the milder version, 
and smoked salmon varieS;nTorc

Many chefs believe 
that poaching, the 

simples/ way to 
prepare salmon, is 
also the best way.

For the 
accompanying 

wine, a New World 
Chardonnay makcst 

an interesting 
alternative tc the 
more traditional 
while burgundy

SM O K tO  SAIMON 
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Irout smokery to smokery! these 
days than from region to tegjonm .

The fish ir salted before smoking' 
to reduce the water content and 
slightly bieak down the texture of 
the meat. The salmon is split into 
sides and covered by hand with a 
layer of up lo hall an inch of salt. 
After aboui 12 hours, the fish is 
washed, drip dried and taken to 
the smokery. I h e  old-fashioned 
method, still "i use, involves >nmg- 
inii up the salmon sides vertically in 
a Mnoho-hi'ir.e over a Me o f saw­
dust and WO lUlnpv (neatly always 
iiak oficM lioui old whisky hartels, 
but iiicaviiiu.illi oh h e iili 01 e*cn  
pv->r) I h m odem  and more | 
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I, ; v.iicr em erge* firtm  a lull - 
i j je  i channelled vm a holding  
pool through the fish (a im . (hen  
babble* happily over pebbles in a 
o f cam about 1 Oft wide foi 100 
v.vtds until it comes to an area of 
J-mglcrl rocks measuring a pprox i­
mately 20 square yards, where it 
■ niches into the ground. Ii  is 

--th in g . W elsh W ater has tried  
i,. pad out where it re-emerges but 
has failed. ’H ie  small hole allows no 
chance for any fish to escape. *lti 
any ease.’ says M r  H o tre x , ’all out 
fish have been bred as sterile 
diploids’ (see page IS).

Fish tanks are sunk 4ft into the 
(•round The water is introduced at 
an ,-^lc so that it circulates and the 

•orced to swim against it , as 
»-, mid in a river. Lach tank is 

covered by a raised tented gircn  
plastic cover to g ise the fish a 
feeling of security They feed, 
accmding to Mr Horrex, more 
readily than the sea-run Atlantic 
salmon, which is a la/y feeder.

The fish will reacli 4  5 1 b  in two 
vfa-s and in another six months 
• , . oublc their weight, but Mi
llotrcx plans cither to sell eggs fot 
othei ftsh farms to bring on , or 
one-year-old smolts to fishetics. In 
a fishery they would be kept in 
floating cages in lakes and fed for a 
year or 1? months until the fishery 
owiici wished to release them.

There aic sn /gs. Because salmon 
d • I--! co-habit particularly w-cli 

j.nbow s, they need a lake to 
ilieimelves The Ministry will only 
permit them to he stocked into 
lakes where there is no chance of 
them escaping Although in Maine 
they have shown them selves cap. 
able of withstanding extremes of 
icm pciaiute, I am doubtful ol theii 
ahilitv io do well in the waters ol

I ngl.md Mt H im es is j
eggs to Switzerland and 

' • n  i.ru . where the mountain 
w.uei should he ideal 

finally there is the question "I 
cost Some fisheries charge a 
day for large ramlHiws. will they 
get fS(i ,, f(1| jalm on’’ A good i
beat ioi calm.in m Scotland mu  
now -osi flM l.,,Jay. w h ile la m lU k  

’" ifu ia l. the sham e of 
uh better 

I audio .>,11111,111 III,l\ we.i 1
'"CsVed f.'r | wii ie,o>o|iv provided 
'hew .nc ome v-.ickc-d into vonliiiw J I
Stillwater . the i (.m  it.* no ii n m m  
the e m ii,,itml! l; nor would tiv.-v be 
4 eaute |. | V, ,lc ||i  p0 [|u |,„„ lt. it, I 
, l *‘ more populai due I
K em i.i , | (.Vn ml! R  im
1‘u.hmg r . <lfl ,j|t, W)|d vca
•mi \:t.in i . v ,;.„

SALMON
T A S T I N G
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WILD TALK
Kathryn McW liirter and a panel of tasters prefer the wild to 

the farmed sides of salmon, both poached and smoked

n > ) Wild salmon or farmed? A glance at 
ESs  the fishmonger's slab should tell you 
which is which if you know w-hat to look 
for. But once it is peached or sm oked, can 
you tell at first bite? Is wild salmon worth 
the extra expense?

Wg asked Beth Coventry’, chef of 
Greens Restaurant and Oyster Bar in 
Duke Street, St James's, London to buy 
and simply poach examples o f various 
types of salm on, and our tasting panel 
sampled them 'blind , unaware o f which 
was Scotch wild. Scotch farmed. Canadian 
mJ Norwegian farmed My Icllow tusicis 

were Kevin Kennedy, chef-p.ition of (lie 
Boulcstm Restaurant in London, Fay Mas- 
elder and Owen Kosseit. restaurant and 
food writers for the L vn u n f; Standard, 
Didicr G am ier, managing dtrecioi ol the 
Si O uen'iii (j io u p  of resianianis and bras- 
se r ie s , A vtil Stublw of Alan Cinm pion  
Balt A ssociates, who oiganised the evem , 
and | vieisv* A bbott, deputy editor of I'nnn- 
tr\ linn 's  inn! I iiti.lu ape.

On tins show ing, we tel* uitm>\t imam- 
niously ili.it the wild salmon »»•<« svnilli a 
pieiimim Ouitc how big that prcmimii is, 
liowcwei, depends mi the time of year • 
prices .it wild saiuiou aie (airly wild them- 
selves m i!h earlv months of the year Out 
samp 1 b- ■ * j: i < i Ikmii the maiket m late
March al 'i.tdc ! l-.'.'s (Osl I S  XI1 pet 
pound, and ill" pi , h id  he* It lb  .'B I’4'1 1 
p .m - d  a I a  we* I , !,iie Inconirasl the' I
( . I I I  i d  I . "  I v i l i l l . . .   ;  I O r )  ( V I  p o i m d .

and die N we I?., md Siotvb |:noi.-«l 
ctlm ons ’•> 11,,. |.| . ,  u i l j  fish may 
vccm ab vn jlv  ■ •• "iiipci ln e  lisikcd at 
f ro m  a no t  hi-1 ang. ’t o w c sc i  it iv d ie  1
ijll.lilts «'* ’s-.irtch W ..lilt >. ill w rtltochlcll
d ie  " d ie  i so u rc e s  !i,i. com pete

Salmon farms tiy . as far as possible, lo 
mimic (he natural life cycle o f  a wiid fish, 
and many begin by taking advantage o f  the 
wild salmon's tendency to return to the 
rivet o f its birth to spawn.

In Scotland, most hatcheries arc based 
on a particular river, and each autumn may 
selcci its wild salmon as brood stock for the 
com ing year. In November or D ecem ber, 
tlic eggs and mill are gently massaged out 
of die fish by hand, mixed together and left 
to hatch in freshwater tanks The young 
fish will emerge around April and by June 
begm io feed, becoming hi own-speckled  
Ioi camouflage. By the lollowing spring, 
som e will have turned sitvei-blue in readi­
ness, they imagine, lor their migration m 
the sea Those which are not released are 
then transferred hi controlled tanks to vast 
cages m the sou lochs By the following 
sum mer, a proportion ol the young salmon 
ate toads to spawn, and som e o f these me 
It,msestc<! as grilse Both wild ami farmed 
grilse are good value at 20p .Hip less per 
pound than then elders, with softer, 
lighter, more succulent flesh I he majority 
of fanned fish are kepi lor another winter 
hi lie sold a s  salmon

It is dining their developm ent hi the sou 
cages tli it dilleretiscs emerge between tlic 
tunned salmon of Sioii.itnl and Not way 
N'UWegi.iii vca .tie tucked nw-.n m
quiet Lord', unitoul i.-d by tuies and \ur- 
tents s  i".ii.|i | o n ,, uc m ote c s p n e d .  
our im the vcs* iM si with sets little 
b'-iwi-.-n th ou  iml \m cn c .i With ,i sesen  
knot tide lOinmp up ihc cages twice .i day.
ih i lu ll hast lo svsit i I-* si.nut stil! .md the 
e v e ii is id  rmisCie of S .ottish f.itm id  sal 
limn develops a less ! m y, litm vi tcxiufi
ih.in " , Norwegian Ihc Norwegian f,sji

I  M  . S . .  e c u ' s ’ * *  ’ W l l * .  U l V l W l V n K ' .



rying to
Pollution, Prices 
Take Their Toll; 
Can Ads Help?

By M ic h e le  M a n g e s
S l a j f  n  e p o r t r r  o f  T h e  W a i  l  S t w e e t  J o u r n a l

Facing Its first slump In years, (he sea ­
food Industry Is looking for som e now 
hooks to catch customers.

Scared by reports of contamination and 
turned off by high prices, consumers have 
cut back on eating fish for the first time 
since 1982. In an attempt to reverse the 
trend, the Industry plans to overhaul sea- 
food-lnspectlon programs and launch a $6.5 
million advertising campaign.

In addition, retailers have begun offer­
ing products and services that make It 
easier for shoppers lo prepare fish at 
home. Some stores have even Installed 
video monitors to demonstrate how to 
dean  and cook their specials. Trade 
groups are promoting new fish-eating op- 
lions—like dogfish, fish breakfast sausage  
and even tuna hot dogs, which aren't sup­
posed to taste fishy.
American Taste Buds

Still, battling the tide will be tough. For 
one thing, seafood has never been terribly 
popular In this country; Americans con­
sume about five times more chicken, the 
nation's No. 1 m eat, than seafood, Further­
more. seafood Is costlier than most other 
m eats and Is getting more so: Fish prices 
have Jumped more than 25% In the past 
three years. "If It costs 59 cents for the 
chicken sj-odal compared to a Ji-a-pound 
fillet of flah, which one would you buy?" 
asks Ken Coons, executive director of the 
New England Fisheries Development Asso­
ciation, a trade group In Boston.

And the three oil spills this past week­
end are sure lo aggravate c o n c e n s  about 
water pollution and Its effect on fish and 
shellfish.

When Americans started shunning beef 
for food with a more healthful Image, sea ­
food sales surged. From 1983 to 1937, dollar 
sales Jumped 30% lo S7.53 billion, accord­
ing to Packaged Facts Inc., a New York 
markot-research (Irm. Seafood also bene- 

| filed from Its tie In with the yuppie habit of 
I buying pricey gourmet foods. And another

filus cam e from publicity about tlsh oil and 
ts presum ed heart benefits.

But last year, the trend reversed. Even

though dollar sales were up 5%. seafood 
vnsurr.ptlon slipped to 15 pounds a person 
rom 15.4 pounds In 1987. Before that, per- 

liap lla  consumption had risen steadily 
1,'rom 12 3 pounds In 1982. While high prices 
lire  partly to blame, the drop can be linked 
|f«juaily to safety questions.

Last August, several national m aga­
zines ran cover stories on Am erica’s pol­

luted oceans. Television stations In several 
[coastal sta les aired highly publicized 
[series proclaiming the dangers of eating

are Back Seafood
Have the  T ides C hanged?
U.S. annual per capita consumption 
of seafood, in pounds

Retail sales of seafood

SALES
•rdellin)

PERCENTAGE
CHANGE

1983 $5.79 —

1984 6.98 3.3%

1985 6.33 6.9

1080 6.95 9.8

1987 7.53 8.3

1088 7.90 4.9

1 9 8 2  ‘ 8 3

Sou'rt: Motional Octanie and Alnoiphtrlc AdminUlratinn S o tirx t: F a r f a j r d  F a t i t  In t .

Consumer and environmental groups 
added to the negative publicity. During the 
height of the coastal medical-waste scare, 
a full page ad for the Oceanic Society fea­
tured a red snapper on a plate, garnished 
with lemon w ed gcs-an d  skewered with a 
hypodermic needle.

The seafood Industry contends that the 
worry over tainted fish Is overblown. Some 
65% of the seafood consumed In this coun­
try Is Imported, making U.S. pollution less 
relevant, trade groups say. Moreover, 
most fish Is caught far off the coast, where 
waters generally arc cleaner, they add.

But the safety Issue Is still a major con­
cern. So the National Marine Fisheries 
Service, In conjunction with other govern­
ment and Industry groups, Is conducting a 
study to develop new scafood-lnspcctlon 
procedures. Currently, seafood-processing 
plants and products are monitored sporadi­
cally by a hodgepodge of agencies with 
overlapping Jurisdictions. Under a pro­
posed system , seafood would he Inspected 
more often, using a method much like the 
■one for beef and poullry. And future In­
spections would be overseen by Just one 
agency.

But the Fisheries Service doesn't expect 
to complete Its study until December 1990, 
and then the new system  would have to get 
approval from Congress.

In the meantime, other action Is being 
taken. This August, the National Seafood 
Promotional Council will attempt to lackle 
a loss serious fear bul one that neverthe­
less hinders sales: cooking seafood at 
home. It seem s that consumers feel so un­
comfortable about storing, cleaning and 
preparing fish that two thirds of seafood Is 
eaten In reslauranls.

"People think that cooking fish Is a b!g 
chore. They don’t wanl lo deal with bones 
and scales,*' says Thomas P. Jones, execu­
tive director of the promotional group. 
"What they don't realize Is that you can 
broil a piece of fish faster than It takes to 
cook most pasta dishes."

To educate consumers, the council Is 
launching a Jfi.5 million print and televi­
sion ad campaign and will ofler free "Fish 
and Seafood Made Easy" cookbooks. In 
one 30 second spot, an animated, bespecta­
cled "srokrsflsh" chides viewers for not 
eatlnr, enough seafood. "Too much trouble 
you ’.ay!" he grumbles. "That's an old fish

tervlewlng the spokesflsh. (Originally the 
spokesflsh was to be called the Sturgeon 
General, but the name was dropped after 
Surgeon General C. Everett Koop refused 
to give Ids stamp of approval.)

Other seafood associations are doing 
their bit. The Rhode Island Seafood Coun­
cil has a toll-free number th..t shoppers 
can call with questions about how to fix 
seafood.
New Tricks for Dogfish

Several organizations, such as the New  
England Fisheries Development Associa­
tion, are trying to promote lesser known 
and less expensive species. Working with 
several universities, the New England 
group Is trying to develop new products 
made from dogfish, a type of sand shark 
often used as fertilizer, and skate, an air­
plane-shaped fish used mainly as lobster 
bait. The gToup also sends recipes to news­
paper and magazine food editors or gives 
sam ples to chefs who want to serve new, 
unusual menu Items.

So far, retailers' efforts to net more 
seafood customers have been the most no­
ticeable. Hoping that consumers will feel 
better knowing where their tlsh Is coming 
from, som e retailers are turning to 
branded seafood, such as Foley Fish, m ar­
keted by M.F. Foley Inc., a thlrd genera- 
tlon fish processor In Boston.

Grocers also are concentrating on prep­
aration and presentation. In the past, most 
fish was sold pretty much the way II came 
out of the waler. But now, prepared sea ­
food Is the fastest growing segment of gTo- 
cery-slore fish departments, says Nancy 
I lasselback, publisher of Seafood Business, 
a bimonthly trade magazine In Seattle. In 
addition to selling more marinated, sea ­
soned or stuffed seafood, a growing num­
ber of retailers are setting up steam ers to 
cook lobster or shrimp right In the store.

"We've realized that the most Impor­
tant thing In seafood marketing Is making 
your product user-friendly," says Peter 
Gryska, seafood-marketing manager at 
H.B. Butt Grocery Co.. a chain based In 
San Antonio, Texas. "When you have a 
whole fish staring at you -h ead , eyes. 
Kills—you're not going to think of that as 
dinner.”
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the economics of

Text by Dave Aiken 

Photography by Bill McMuIbn -

The Atlantic salmon has always 
been “The King of Salmon’* In the 
Maritime provinces of Canada. 
From the prehistoric Algonldan In­
dian fishermen to  the modern 
farmer growing salmon in sea cages 
in the Bay of Fun dy, Salmo solar has 
been a  potent economic force.

T h e  upscale Canadian market for 
Atlantic salmon was once supplied by 
Maritime fishermen who netted the 
noble fich when they returned to their 
ancestral rivers to spawn. But the 
numbers of wild fish eventually 
declined to dangerous levels, and the 
federal government was forced to end 
thr. commercial harvest. That shut off 
domestic sources of Satmo solar, and 
for the first time in history Maritimers 
had to go offshore for their Atlantic 
salmon.

Then in 1978 Dr. Arnold Suttcrlin, a 
research scientist with the Canadian 
Department of Fisheries and Oceans, 
convinced federal, provincial and 
private interests to test his theory that 
Atlantic salmon could be fanned in 
sea cages in the southern Bay of 
Fundy. Earlier attempts by others had 
been terminated by “supercbill,” 
literally the freezing to death of sal­
mon that occurs when the tempera­
ture of seawater declines to minus 
0.7°C.

But Sutlerlin insisted this was not an 
insurmountable problem. He knew 
that temperatures in the open Bay of

Continues... 
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Fundy remained comfortably above 
the lethal level throughout the winter, 
and that lethal chilling probably oc­
curred only in the shallow and 
protected coves and inlets around the 
perimeter of the Bay. Unfortunately, 
it was those coves and inlets that of­
fered the protection required for sal­
mon sea cages. The terrible winter 
gales and intimidating seas of the open 
Bay of Fundy would make short work 
of salmon cage designs available in 
those days, and therein lay tho conun­
drum in the open Bay where the sal­
mon could survive, their cages could 
not. In protected coves where the 
cages could survive, the salmon could 
not.

Sutterlin and his colleagues focused 
on the Fundy Isles region in the south­
western day of Fundy. Here a string of 
islands form a broken barrier between 
the fearsome open water of the Bay of 
Fundy and the sheltered, shallower 
and significantly cooler water of Pas- 
samaquoddy Bay. Among the islands 
powerful tidal currents surged twice a 
day, driven by tides with a vertical 
range of more than eight meters. Hrre 
coves, inlets and channels offered 
protection from winter gales and 
destructive neas, protected sites where 
water temperatures were moderated

by wanner water from the adjacent 
BayofFlmdy.

In one of these, on the outer coast of 
Deer Island, eastern Canada’s first 
commercial sea cage salmon farm was 
established in 1978. With technical ex­
pertise and funding from the federal 
and provincial (New Brunswick) 
governments, and other contributions 
from a private company, 3,800 salmon 
smolt were stocked in a 12-meter oc­
tagonal cage similar to those used in 
Norway.

As the winter of 1978 deepened and 
seawater temperatures in many areas 
sank below the lethal level, the team 
watched their livestock not only sur­
vive but grow. The following autumn 
63 metric tons of prime Atlantic sal­
mon were harvested from the cages, 
establishing the validity of SuttcrUn’s 
theory and the viability of net pen sal­
mon culture in the southern Bay of 
Fundy.

History
From that modest harvest in 1979 the 

industry has grown at an impressive 
rate, roughly doubling its harvest in 
each successive year. There are now 
44 approved cage sites and roughly 40 
active farms scattered throughout the 
Fundy Isles region of New Brunswick

from Grand Man an northeastward 
past St. George and Beaver Harbour.

The development of the industry on 
the Atlantic coast contrasts sharply 
with the history of the “BC" industry 
on Canada’s west coast. Tue Pacific 
industry has been heavy on promotion 
and a bit light on performance; the 
Atlantic industry, on the other hand, 
has developed quietly but steadily, 
building on performance rather than 
promotion. Where the Pacific industry 
leaned toward public companies and 
venture capital, the Atlantic industry 
developed through small partnerships 
and more conventional financing. 
Where the Pacific industry focused on 
coho and chinook salmon -  both dif­
ficult species to cultivate -  the east 
coast industry fanned the cooperative 
and dependable Atlantic salmon.

Sutterlin’* group provided the tn> 
ipiration and basic technology for 
Fundy salmon farms, but several other 
factors combined to make the industry 
what it is today. Take tmoli, for ex­
ample. To run a salmon farm you roust 
have smolt, and to have smoltyou must 
have broodstock; the well known 
chicken-and-egg situation. Fortunate­
ly the federal government had been 
producing smolt for years to enhance 
wild stocks, and they annually 
produced a small surplus that could be

The Deer Island Story
JL o start a new industry you must 
have good timing, the required 
resources, and dedicated people. 
This is a story about two such dedi­
cated people.

To those of us who *mew and worked 
with them in the late 1970s, Arnold 
Snttcrlin and Eugene Henderson 
were that rarest of species — dedi­
cated government scientists witli a 
vision. A quaculture was not a 
household word in those days. In 
government research circles it was 
not even a popluar word, but to 
"Arnle" and “Gene" it mattered not 
.They were determined to prove that 
salmon could be overwintered in (he 
Bay of Fundy and that a viable salmon 
culture industry could be established 
in the area. A site was carefully 
seleaed on the outer side of Deer 

Continued next page

Arnold Sutterlin (right) and Eugene Henderson, part of ■ team that la the 
lata 1970s bdped make Bay of Fundy salmon Burning * reality, discuss old 
thaen a t tbs second S t  Andrew* Atlantic AquacaKare Fair. Sotteriln was 
honored with the “Aquaculturist of the Year” award In recognition of his 
cariy contributions to tbs load salmon Industry.
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Deer Island Story
(from pmioaa page)

Island, one of the Fundy life* that rim 
the western tide of the Bay < / Foody, 
the "Deer b len d  Project" was bora, 
and the rest, u  they say, b  history. 
Their vision end hard  work b d p ed  
establish an industry that last year 
grossed about $40 million in (Erect 
sales and employed about 170 people.

S u tte rE n  and Henderson were the 
quintessential match of opposing pcr- 
souilides. Sutterlin was a  free spirit 
whose creative mind could never fully 
accept the constraints o f bureaucracy 
with its penchant for detailed report­
ing of minutiae and endless forms filed 
in triplicate. Henderson, in  contrast, 
w as a d e ta i l  m an , p a t ie n t  an d  
meticulous. Sutterlin was the one who 
cut the swath but i t  was Henderson 
who gathered, bundled and stacked. 
Together they accom plished much 
more than the simple sum of their 
labors.

It also helped that bo th  could endure 
long hours and hard physical work, a 
trait that was put to  the test during the 
long summer days o f 1978 when those 
first cages were being prepared for the 
crucial test -  a winter on the fringe of 
the notorious Bay c f  Fundy.

As a government scientist Sutterlin 
was expected to focus on commercial 
species, but his naturally curious na­
ture frequently diverted him to such 
esoterics as hagfish, sea cucumbers 
and tomcod, none of which appeared 
on any list of government research 
priorities. Chafing for the freedom to 
pursue his inclinations, he left the 
government in Septem ber of 1978, 
and was soon exploring the wonders 
of mussel farm ing, tro u t farming, 
lobster holding systems, and marine 
fiJi fanning.

Sutterlin’* departure from govern­
ment research came just as his Deer 
Island project was heading into its first 
crucial winter, and it left the project 
without a chief scientist. Topically, 
G ene H enderson  took  control of 
everything from anim al husbandry, 
food preparation and on-site data col­
lection to searching for a source of 
funds to carry them through the fol­
lowing summer. Salvation finally came

Continued next page

Harvesting Atlantic salmon from sea 
cages in the Bay or Fundy is cold, wet 
and hazardous. Late in the year win ter 
g a le s  sw eep th e  cag e  s i te s  a n d  
walkways become ice-coated from  
freezing spray.

used to start the industiy. However, 
the fact that it was a m all surplus 
prevented the industry from expand­
ing prematurely, there simply weren’t 
enough fish available in the early years 
to support a reckless expansion,

Site limitation was another factor. 
The threat of superchill and an early 
uncertainty about many otherwise 
suitable farm locations restrained 
development. So did the ultraconser­
vative financial community, which 
wasn’t eager to advance large sums of 
money on an unproven enterprise 
that, even if successful, would operate 
with a negative cash flow for two or 
three years.

Finally, there was the moratorium. 
Just as salmon fever was about to erupt 
among Bay of Fundy entrepreneurs, 
the Province of New Brunswick 
dapped a moratorium on new leases. 
That lasted for two long years during 
which world production of farmed sal­
mon soared and market pressures 
finally came to bear. The moratorium 
was lifted early this year, but the signs 
of softening world prices were unrais- 
takeable for astute observers.

Industry Profile
In 1987 there were 28 active farms in 

the Fundy Isles region with fish in 525

cages, 447 of which contained salmon 
for market. An additional 13 held 
broodstock salmon ( 1 1  additional 
cages contained rainbow trout and 54 
w ere em pty). From these 447 
"production” cages roughly 341 
thousand salmon were harvested, and 
their value was approximately US$12- 
14 million. The 1988 harvest was dose 
to 3,600 mt, worth roughly US$32 mil­
lion.

The industry in 1937 consisted of a 
high proportion of small operations. J 
Only ten percent had more than 50 
cages in the water (the largest had 70), 
and nearly half were operating with 
fewer than 8 cages, each containing an V 
average of 2900 fish. A medium sized 
Fundy salmon farm in that year had 24 
cages in the water and employed ten 
people, three of which worked part- 
time. A farm of this size could have 
annual sales of approximately one mil­
lion US dollars, and required roughly /  
US$480,000 in working capital.

Fundy salmon farming is now a 
maturing industry that has been in 
operation long enough to generate 
reliable numbers on capital and 
operating costs, equipment and 
employment requirem ents, and 
revenue expectations. It is also pos­
sible at this point to estimate the 
auxiliary benefits, the general 
economic well-being that surrounds a 
viable and growing industry. Informa­
tion of this type is seldom available on 
a new industry, yet it is extremely valu­
able for individuals contemplating 
entry to the industry. It is also useful 
for the financial Institutions that are 
asked to provide funds to the industry,
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Historical production of salmon from 
farms in the Bay of Fundy, New Brunswick.

Year Earma Iopnsa US/Kg

1979 1 6.3 6.20
1980 2 11.3 5.80
1981 4 20.8 6.00
1962 5 38.1 6.60
1983 5 68.0 7.95
1984 10 222.2 9.25
1985 20 349.2 9.60
1986 29 634.9 10.15
1987 34 1315.2 11.20
1988 34 3600* 8.00*

3966
125
252
540

2,058
3,358
6,462

14,732
28,800*

•Estimated from fish in watar and market indication!.
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Market crisis

As world production soars the 
market for sabaoo softens aad prices 
plunge, bringing chaos to the British 
Colombia Industry and the promise 
of big changes la the global picture. 

The fact that it was inevitable in ao 
way softened the impact of this 
summer's precipitous decline in world 
salmon prices.

Fingers seem to be pointing toward 
Norway as the cause of the price slide, 
but in fact Norway is only a part of the 
underlying problem — the incredible 
explosion in salmon production 
world-wide. Chile, Iceland, and the 
Faroe Islands have come on stream as 
significant producers, augmenting the 
major production increases that have 
occurred among most of the estab­
lished producer countries. This year 
the world-wide supply of fanned sal­
mon was expected to jump 60-80% 
over last year's already impressive 
output. While market growth was ex­
pected to slow to 40-50%.

At the forefront of the crisis was 
Norway. Last year Norwegian farms 
produced 89,000 m t Spectacular as 
that wax, they projected a major in­
crease to 120,000 mt for this year. 
Spectacular as that was, it proved to be 
too low and had to be revised upward 
to 150,000 mt when a mild winter com­
bined witb inc reased  survival 
produced a better than average crop. 
Shortly after that prices began to slide, 
squeezing profit margins and trigger­
ing a cascade of reactions that in­
cluded early harvesting by cash- 
starved farmers, further price depres­
sion and finally intervention by finan­
cial institutions.

Norway’s influence in the industry is 
not restricted to the production of sal­
mon. Norwegian banks h.we been ac­
tive in financing salmon enterprises 
outside of Norway, and the industry in 
British Columbia is indebted to Nor­
wegian banks to the tune of an es­
timated C$70 million.
The price for chinook on the Seattle 

market tumbled from U$9.90 a kilo in 
April to ouly US5.05 a kilo by the end 
of June, and B.C. salmon farming con­
cerns — the majority of whom will 
bring their first major harvest to

Continued next page...
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to entrepreneurs who might consider 
becoming involved on the support 
side, and to governments that are 
trying to keep the new developments 
in proper perspective.

Recognizing this, federal and New 
Brunswick provincial governments 
jointly commissioned a detailed 
economic study of the Fundy Industry 
by Fiander-Good Associates. Their 
analysis, published in 1988, provided 
an excellent overview of the industry 
through 1987. The following economic 
profile draws heavily on their findings. 
All values are expressed in United 
States dollars, assuming the Canadian 
dollar to be worth US$ 0.80.

Economics
The new salmon fanner, stocking his 

cages with smolt for the first time, 
faces 18-20 months without income 
while the livestock grow to harvestablc 
size. During this period the fish must 
be fed and maintained, so a significant 
amount of working capital will be re­
quired. To operate through the 
second year a line of credit approach­
ing $600 thousand might be required. 

The farmer starting with 8 cages of 
2500 smolt each and expanding to 24 
cages within three years can incur a 
loss of $254 thousand in the first year, 
but harvesting late in the second year 
combined with income tax adjustment 
from the first year should produce 
substantial earnings. By year-5 gross 
earnings should be stabilising at nearly 
a million dollars a year with after-tax 
profits of roughly $250 thousand. 

Profitability will continue at this level 
unless conditions change and if there 
is a change, profitability will be altered 
according to the relative sensitivity of 
different components of the culture 
system. For example, the economic 
viability of salmon farming is con­
sidered highly sensitive to changes in 
the selling price and mortality rate of 
fish, moderately sensitive to changes in 
feed costs, and relatively Insensitive to 
changes in smolt costs.
•  Selling Price. In 1987 the stand­

ard sale price was S10.55 per kilo.
In 1983 market pressures forced 
this down to $8.80 per kilo, result­
ing in a 35% decline in annual net 
income. This degree of change in­
dicates the system is relatively sen­
sitive to changes in selling price.
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Under these conditions caifa flow 
for a new farm becomes slightly 
negative in the second and third 
yean of operation. If the selling 
price were to drift down to oay  
$7.00 per kg, net income would be 
reduced by 70%, producing a 
strongly negative cash flow in 
years 2 and 3, and delaying pay­
ment of income tax to die fifth 
year. This situation would gree'ty 
increase the amount of financing 
needed to provide adequate work­
ing capital.

•  Mortality. The current standard is 
16% mortality from stocking to 
harvest If this were tc increase to 
25%, net income would decline by 
18%. However, reducing the mor­
tality rate to 10% (a realistic ex­
pectation) would increase annual 
net income by 12%.

•  Feed Costs. At the 1987 price of 
72 cents per kg, fish feed con­
sumed more than 30% of annual 
operating costs. However, if the 
feed price were to increase to 90 
cents per kg (a 25% increase), im  
income would be depressed by 
8%, suggesting the salmon culture 
system is moderately sensitive to 
changes in feed costs. Fortunately, 
the feed industry is highly com­
petitive and prices have remained 
stable for the past three yean.

•  Smolt Costs. The annual pur­
chase of 30,000 smolt (12 cages at 
2^00 per cage) at the 1987 price 
of $2.40 per fish represented 15% 
of annual operating costs. In 1988 
the price rose to $2.80, and in 
1989 to $320. At $320 per fish, 
net income declines by only 5%. 
An increase to $4.00 (23% of 
operating costs) would produce 
only a 23% decline in net income, 
to salmon cage culture can be con­
sidered relatively insensitive to 
changes in smolt prices.

Capital Costs
The capita] cost of establishing a 24- 

cage salmon farm in the Bay of Fundy 
in 1987 varied from $215 thousand to 
almost $600 thousand depending on 
the typo and size of cage selected. 
Over a ten year period the total capital 
requirement, including replacement 
of equipment, could range from $400 
thousand to almost a million dollars. 
These costs are made up of everything
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xK  <• ” »■ ' "  •!.>' '' -•j*.,., » •. ' . .. . ,
market this year >'«odd too only 
jUrkaea at the end of the tuneL For 
Iboec ten *  sdn stntQfiag to recoup 
thcb heavy Initial investment, the 
prc«nocis wan not good.
.H ard y  Sea Farm a Inc. was ona of the 
f in t  to go, with control being aaaoned 
ihyasabsadiaiy o fB rrg ra  B tak  Others 
j m U  follow, and  the a c t  m a l t  will 
Stkely b e  a f l i f o r  restructuring o f  sal- 
jBaoa eoamaawa «  & C  T ie  ja a c ra l 
fo rfn g  is tW a lo t  o f a is m  will change 
B ands u  a  r e t a i l  o f  th e  cu rre n t 
■Iqoecze, but there it  not Hkely to be 
< u j  significant red u c tio n  in  to tal 
(reduction  capacity.
R P n e  positive thing th  i t  may come out 
o f  tho current criaia ia a  revamping of 
jb e  B.C. industry's marketing procc- 

— a, vthich to  d a te  have been less 
satisfactory. European producers 
developed sophisticated market* 

and  distribution systems to  cope 
the nuances o f the export trade. 

Norway; for example, funnels fish ̂ osn 
Its 500 farmers through a single export 
^gency, b u t B .G  farmers have been 
W H ng their product through a  six-city 
U n ited  S ta tes distribution network 
th a t was geared to  an  animal 3-manth 
wild fishery. This, in the opinion of 
some, is largely responsible for the 
magnitude of the current problem in 
B.C. .

M eanw hile , th e  N orw egians are  
making some adjustments o f  their own 
that a te  contributing to  the evolution 
o f  the global industry. Recognizing the 
difficulty of competing effectively on 
fh e  North American market, the Nor­
wegians have set their sights on Japan, 
th e  world’s largest consumer of sal­
mon. In addition, Norway will probab* 
y freeze a  large p art of this year’s 
redaction , making it m ore attractive 
or the European marled 
W hatever the outcome -  and there 

t n  several m ajor players still to be 
icard from — k is d e a r  fh*r Jbc chsr- 

ac te ro f the global marketplace for sal* 
non is undergoing major change, and 
h e  capture fishery wiD probably be 
iffccted as profoundly as the culture 
labery. In  short, the salmon industry 
u s  become a fuD fledged, highly com­
petitive global industry, and th aw  who 
>ope to survive had better recognize 

th a t fact and adjust to  it. •

Ten year production history from salmon 
farms In British Columbia (Pacific) and the 
Bay of Fundy (Atlantic)

YEAR
1979

Production (MT) value 
TOTAL US$000

165 
784 
913 

1,161 
1,106 
2,620 
4,014 
8,782 

19,932 
85,000*
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from cages and predator nets to moor­
ings, boats and buildings.

Simple wood-frame rectangular net 
pens can be constructed for as little as 
$3,200 but the life expectancy of these 
cages is only five years. The octagonal 
Malloch cage (designed by pioneer 
salmon farmer John Malloch), was an 
early favorite in the Fundy Isles 
region. A complete Malloch pen con­
structed of local spruce timber and 
equipped with a predator net could be 
floated for roughly $4,800.

Many of the farms are changing to 
larger and more expensive plastic or 
galvanized steel cages. A heavy duty

galvanized cage almost 12  meters on a 
side has a volume of nearly 545 cubic 
meters and, at 8 mt of fish per cage, 
will hold livestock conservatively 
valued at $65,000. These cages will last 
at least 15 years but are correspond­
ingly m ore expensive ($10-$15 
thousand). Some farm ers have 
switched to a 23-meter circular plastic 
cage and others have replaced their 
Mallochs with a 12 x 12 meter cage 
constructed of PVC These will carry 
20% more smolt than the Malloch but 
they also cost considerably more (over 
$7000).

Cages in the Fundy industry carry 
two types of net: a livestock net that 
has a mesh of 28-55 nun, and a heavy 
predator net with a mesh of 20 cm to 
keep seals and cormorants out of the 
cage. Nets can vary in price from $800 
to $2400 depending on size, material 
and coating, and nets for the average 
sea cage cost $3,500 -$4,000 in 1987. 
Moorings to secure the cages and 
boats to servico the facility add 
another $24-32 thousand.

Operating Costa
Annual operating expense for smolt, 

feed, labor, insurance and other items 
on a 24-cage farm ran close to $475 
thousand in 1987. Roughly 15% of the 
total was spent to purchase smolt ($70 
to $75 thousand).

Food for the growing salmon is a 
major expense, upwards of $146,000 
for a 24-cage farm in 1987, or 31% of 
total operating expense. In .he Fundy 
industry 80% of the feed has been a 
moist formulation supplied by a local 
manufacturer, who delivered 6 days a 
week for 73-77 cents per kg. Feed con­
version ratio over the 18-month 
growout period has been running at 
15 to 2.0 kg of food supplied for each 
kg of fish produced (often called FCR 
and expressed as 2:1 or simply 2), 
which at 1987 prices represented an 
annual feed cost of $3.23 per fish.

The 24-cage Fundy farm requires a 
full-time manager, four to six full time 
employees and one to three part-time 
employees. Average wage for laborers 
in 1987 was $654 per hour, but ancil­
lary costs increased the wage burden 
to an average of $758 per hour, or 
$15,360 per person-year. The full-time 
manager cost approximately $32 
thousand per year, raising total 
employment to approximately $145 
thousand, or 31% of total operating 
costs.

The Fundy Isles region In the vicinity or 
St. George, New Brunswick. Myriad 
small Islands provide a barrier against 
the tumultuous winter seas of the open 
Bay of Fundy, while providing access to 
the more moderate water temperature 
from the Bay. Currents associated with 
tidal amplitudes of 8-9 meters surge 
past the cages four times each day, as­
suring abundant ox)gen, pure water 
and Atlantic salmon of the highest 
quality.
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Salmonld Demonstration Farm'Vf:

*^E/xtcnsion services and  training 
'Iw liriM  are iztnsncty important in
jagri culture and ^m iacokare, espe* 
cmliy when the technology is new or 
Ifaere a rc  a lot of new entrants to  the 
industry. Agriculture has developed 
!*n excellent extension capability in 
N orth  Am erica, but cervices have 
Ticca much more limited in aquacul­
ture.
R-The Fundy Isles salmon farming in- 
n u so y  got a  major jum p on this prob­
lem  with the establishment, in 1985- 
3)6, of a  commercial scale experimen­
t a l  salmon farm in the heart of the 
Fundy Isles industry.
; T he farm was funded by the federal 
governm ent, and its experim ental 
[program was developed annually’with 
approval from a steering committee 
|h a t  consisted o f representatives from 
Industry and the federal and provin* 
saal governments. Early trials focused 
«oa d ie t fo rm ulation , b roodstock  
-development and on ways to improve 
the rate of growth. D ata developed at 
the  Farm  served, in a way, as a stand­
ard  against which all farms in the 
Grundy b i t s  region could m easure 
Jfcxrcrwaachievements. . . . . . . .

E Demonstration Farm also be­
an important element in the Sal- 
Gcnctics R esearch Program, a 

Joint scientific program o f the Atlan­
tic  Salmon Federation, through its re- 
afcarch facilities near St. Andrews, 
|M d the local federal laboratory (the 
biological Station).This program la

involved in the development of four 
t tra h a o f  Atlantic sahaon, two for sea 
ranching and two for cage culture.

X Jn foortuaalely, federal funding ex­
pired this spring, and sinca then a lot 
of local effort has been expended just 

. trying to  secure a  fu tu re  for the 
. Demonstration Farm. Ownership has 

been assumed by the New Brunswick 
Salmon Growers A ssociation, but 
most o f the equipment is still owned 
by th e  f e d e r a l  D e p a r tm e n t  o f 
Fisheries and Oceans. That D epart­
ment an d  th e  NBSGA signed an 
agreement to  keep the Farm  operat­
ing (some 20,000 xmoh are in the 
water) on a  temporary basis, hopeful­
ly until some b u g  term  funding arran- 
gemcnt can be developed.

As part of die upheaval the Farm 
lost its existing water site and was 
forced to  relocate to  a new site almost 
a kilometer away from its land-based 
foriHties. Gene Henderson, general 
manager of the Demonstration Farm, 
was re cen tly  ap p o in te d  |c n e r a l  
manager, o f  the New Bunswick Sal- 

" mo« Growers Association, and it will 
; , be Ids responsibility to  deal with the 

many problems currently facing the 
.fadhiy. ....

T he major concern behind aO the 
maneuvering is the possibility that an 
Im portant facility to r  technology 
transfer and txiinmg in the  science 
and a it of salmon fanning wQlbclost 
to theXffimtic region. •
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M any farms in the Bay of Ftindy 
can y  some insurance against loss. In­
surance of livestock without superchill 
coverage typically costs about 5%  of 
the covered value and averages about 
$20 thousand. In  addition there are 
costs for processing and marketing the 
product, typically about $58 thousand. 
F u e l  c o s ts  w ill be ro ugh ly  $13 
thousand, and  electricity can add 
another $6,500. Small things can add 
up  to a surprising amount in such an 
operation. The ice used to quick-chill 
salmon i t  harvest costs only $1.60 per 
kg, but since 5 mt are required for each 
cage harvested, a 24-cage farm would 
spend m ore than $2 thousand on ice 
each year.

Revenues
Salmon farms derive revenues fromi 

two major sources: marketing of fish 
and sale of eggs. Each broodstccl 
female can produce 275-365 eggs pe 
kilo of fish weight, and the assumec 
industry average is 10,000 eggs pe: 
female. In 1987, green eggs were wortl 
6-7 cents each, which means eacl 
broodstock female was expected U 
produce $600-700 worth of eggs. The 
total broodstock inventory in 1987 
probably produced 17 million eggs, 
worth moro than a million dollars. In 
1988 nearly 26 million eggs were an­
ticipated, and these should have 
brought in nearly Sl.7 million.

At harvest the average salmon 
weighs just over 3.6 kg but may range 
from just under 2 kg to well over 5 kg. 
Smaller salmon (less than 3.2 kg) often 
sell for less than the standard price, 
and those heavier than 5 kg often com­
mand * premium. For the average 24- 
cage farm at full production in 1987, 
harvesting 12  "standard" cages of fish 
per year, revenues should have ap­
proximated 970 thousand U.S. dollars, 
or more than $80 thousand per cage.

Spinoff
A major industry requires a variety 

of products and services, and these are 
usually supplied by individuals and 
small companies in the area. Some­
times the total economic benefit from 
this spinoff can equal the direct 
employment and operating revenues 
from the major industry. Fundy sal­
mon farming has spun ofT three ob­
vious satellites: sraolt production
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W alter Balaaluk and  George Wolf of 
Jail Island Salmon l i d .  pack freshly 
harvested Atlantic salmon for ship­
ment to  m ark e t The fish are dressed, 
washed and quick-chilled to 0*C, pack­
ed In styrofoam containers that contain 
a boot 27 kg, and loaded on refrigerated 
trucks for the 7 hour trip  to Boston (or 
um e-day  a ir shipm ent to Canadian 
m arkets). Until 1987,80% of the h a r­
vest stayed in Canada, but the majority 
of the harvest now goes to consumers in 
the United States.

(hatcheries), feed manufacturers and 
euipment manufacturers.

The industry was severely restrained 
in the early days by a shortage of smolt, 
but private industry rallied, and in 
1987 over 900 thousand smolt were 
made available by eight private, one 
non-commercial and two federal 
hatcheries. Sea Farm Canada, with 
three hatcheries, was the largest sup­
plier of smolt in an industry that 
employed more than 40 persons and 
paid more than $600 thousand in 
wages. In spite of the expanded 
capacity the industry has never had 
enough smolt to service the demand 
(the 1989 shortfall was 250-300,000

amok). Within the industry there is 
concern that the loss of one of the 
three miyor suppliers could create 
havoc within the industry

In the feed industry alone 40 person 
years of employment and over a half­
million dollars in wages could be at­
tributed to the salmo~ industry in 
1987. Cage fabrication added another 
4 person years and S5C thousand in 
wages, and miscellaneous related ac­
tivities (moorings, packing boxes, 
flotation, marketing services) added 
another 70 person years and $390 
thousand in wages. All told die ancil­
lary industries employed 114 persons 
in 1987 and paid out $1.56 million in 
wages.

Future
Although some 40 sites are currently 

occupied in the Fundy Isles region, 
surveys indicate the entire Bay of 
Fundy offers no more than 60-70 sites 
that have the necessary protection 
from storms and access to safe winter 
water temperature. The Bay of Fundy 
salmon industry is therefore site- 
limited by current technology, but 
even 60-70 sites could theoretically

produce 12,600 ml annually which, at 
current prices, should be worth more 
than US$ 100 million, a significant in­
fusion of cash for an area that has been 
economically depressed.
Alternatives to the current site 

limitations are being examined. Land- 
based farms are one solution and open 
water cage systems are another, but 
both are costly alternatives. In the end 
the profit margin will determine the 
extent of innovation the industry can 
tolerate.

The 1989 harvest from the southern 
Bay of Fundy should approach 4100 
mt but 9. major increase is expected in 
1990 (22 million smolt stocked in 1989 
should yield upwards of 7,500 mt in 
1990). However, the value of the har­
vest m future yean will depend on how 
the world market develops. There 
seems little question the industry is Li 
for a period of instability and adjust­
ment, out of which should emerge a 
different but stronger industry in 
which ow nership is m ore con­
solidated, the profit margin is nar­
rower, farming operations are more 
efficient and the market is more effec­
tively exploited. •

Dave Aiken and P.W.G. (Bill) Mc- 
MuUon art with the Canadian Depart­
ment of Fisheries and Oceans at St. 
Andrews, New Bmnswick.

Bill McMullon has been photo­
graphing Canadian fisheries and 
aquaculture developments for years. 
His work appears frequently in this 
magazine.

L  J
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The Norwegian Fisheries Industry 
from Capture to Cultivation

by Bjame Mark Eidem

S o m e  years ago an old fisherman I 
know in Northern Norway went into 
aquaculture. In explaining his reasons 
for going into this new field he said, 
“We have harvested the sea for 
thousands of years; now the time has 
come to plant some seeds.”

The fiJiing industry is really no fur­
ther advanced than were the hunters 
and gatherers of a thousand years ago, 
moving from one area to the next, har­
vesting the natural crop where they 
found it, hunting animals in the forest. 

We Norwegians are  relative 
latecomers to the field of aquaculture. 
Two years ago I visited China and was 
very impressed with what I saw. The 
aquacu ltu re  trad itio n  there  is 
thousands of years old, whereas in 
Norway we more or less stumbled into 
this field during my children’s lifetime. 

But we have made important advan­
ces in aquaculture in the relatively 
short time we have been active. We 
have invested great sums of money, 
and wc have reaped the profits of this 
investment. And yet, what we have 
seen to far is only the beginning.

I want to briefly describe the 
development of aquaculture in Nor­
way, a modern industrial nation with 
long traditions in conventional cap­
ture fisheries, and then tell you about 
the difficulties wc have encountered,

how we have tried to solve our 
problems, and what we arc thinking 
about doing in the future. I will also 
look briefly at market development 
and the prospects for fam ed salmon, 
since this has become a major con­
cern, as you will see.

Aquaculture development
Not even the most optimistic Nor­

wegian aquaculture pioneer en­
visioned the fantastic development 
that would occur in the industry. In the 
beginning they were viewed with skep­
ticism, particularly by financial institu­
tions.

Incontrovertible signs of success did 
not appear until the 1980s. Production 
in 1979 was only about 4,000 metric 
tons; nine years later, in 1988, it was 18 
times that, and the growth continues.

Salmon and trout farming is an im­
portant growth industry in Norway, 
and it has definite political objectives 
at the regional and national level (e.g. 
contributing to employment in rural 
and coastal areas). The export value of 
farmed salmon and trout in 1988 was 
more than 4.0 billion NOK, or about 
USS 6L5 million. The industry employs 
about 5,000 people directly, and as 
many more in related sectors.
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Today th e re  a re  some 667 
hatcheries-with a total capacity of 
about 217 million sxnolt per year -  and 
786 grow-oat farms, with a total 
production vollumc of about 6 million 
cubic meters. It is a bit difficult to 
estimate the total production capacity, 
since this depends on the stocking 
density, but experts we have consulted 
suggest some 200,000 metric tons per 
year.

Advantages
Norwegian success in salmon farm­

ing has surprised some people be­
cause Norwegians do not have a long 
history as fish fanners. Some Nor­
wegians along rivers have been releas­
ing unolt for decades, but more for

sport fiahing than  as an  industrial 
enterprise.

The following com petitive ad­
vantages have been identified as 
having helped Norway become the 
leading producer of fanned salmon in 
the world:
•  A long coastline with fjords and 

islands that protect fi&hfarma 
from heavy weather;

•  Good quality seawater at the op­
timum temperature for salmon, 
trout, halibut, wolffish and other 
coldwater ipedes (the Gulf 
Stream ensures relatively warm 
and stable temperatures along the 
entire coast);

•  Sufficient freshwater for produc­
tion of Atlantic salmon smoit;

•  Sufficient fish byproducts from 
the traditional fish industry to pro­
vide .aw materials, for the fish 
feed industry (protein of marine 
origin is required for the produc­
tion of a well balanced diet);

•  Excellent infrastructure along the 
coast;

•  Experience in research, produc­
tion and trade in Atlantic salmon. 
Norwegian research has focussed 
on genetics, fish-feed, and dis­
eases.

Legal framework
The Ministry of Fisheries exercises 

legal and administrative control over 
the fish fa rm in g  industry, through its 
regional offices, which arc under the 
ju risd iction  of (he D irecto r of 
Fisheries.

A  legal framework for the —>«*»»» 
fu m in g  industry was introduced in 
1973 with the establishment of the Ant 
b ill governing th e  p ro d u c tio n  of 
aquaculture p roduds. The system in­
troduced with that bill was re tamed b  
the temporary act o f 1981, and alio  in 
the new permanent Act Relating to 
the Breeding o f Fish, etc.
which was passed in 1985, and which 
today regulates the ‘industry.

The licensing system is the main in­
strument used by the authorities to 
maintain the fish fuming industry is  a 
profitable and viable regional in­
dustry. The system limits the maxi­
mum size of each farm, as well at the 
maximum number of permits given for 
fish farming. The number of permits 
has been strictly limited, but there has 
been considerable pressure to liberal­
ize this (it should be noted that this 
limitation applies mostly to farms 
growing salmon and trout. For other 
spedes, a much mere liberal attitude 
has been adopted).

In 1987, the Ministry of Fisheries is­
sued a Parliamentary Report on 
Aquaculture, which provided the first 
broad overview of the policies. The 
main objectives for the industry are 
dosdy related to the major political 
objectives: employment, balanced 
regional settlement, agricultural, 
fisheries and industrial activities. We 
have learned three things from our 
experience with these regulations. 
Firstly, the rapid growth of the in­
dustry generated an overwhelm'^ 
number of applications for permit, 
and our administrative apparatus was 
unable to handle them effiaently. This 
led to a serious delay in reviewing ap­
plications and necessitated new and 
more effident ways of handling the 
applications.

Secondly, there were instances 
where different interests conflicted: 
economic, environmental, transporta­
tion, fishing, recreation, etc. This con­
flict is perhaps the most difficult to 
deal with, but it is also of great impor­
tance, as it involves a balanced 
development of different activities in 
our sodcty.

Finally, we need more knowledge 
about this industry and about the con­
sequences of a large scale operation. 
The need for more research in fields 
related to aquaculture is urgent. In- 
dustrial-scalc aquaculture requires an 
advanced level of both technical and
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organizational knowledge, and we 
resize  that more work ia needed in 
this field.

Production
Norwegian aalmon farming hat 

grown along a riling curve that has 
been broken only once. This break (in 
1987) waa due to factors we can ex* 
plain, and if we look at the growth of 
the industry in a longer perspective, 
that brief stagnation ia insignificant. 
The forecaata published by the Fish 
Fanners’ Association early thia year 
are optimistic, but wc see no reason to 
revise the projections at this point, 
especially concerning the next two 
years.

Our expectations for the Norwegian 
salmon farming industry up to 1995 
are shown in the accompanying graph. 
The basis for this prediction is, of 
cour se, the number of smolt set out in 
the grow-out pens. In 1988 we saw a 
record number set out, over 70 million 
smolt, so that, at the present time we 
have about 80 million fish in the sea 
cages. Hus crop will reach harvesting 
size in late 1989 and early 1990, and 

- should bring 1989 production to about
120.000 metric tons, and 1990 produc­
tion to about 160,000 metric tons. In 
addition, we expect to harvest .about
5.000 mt of large trouL

Problems
In the past two years, certain events 

have occurred that indicate continu­
ing unrestricted expansion of the sal­
mon farming industry is unlikely. 

Disease. Intensive cultivation always 
increases the likelihood of disease, 
and new diseases were both feared 
and expected. In 1985 the first major 
disease to hit the industry was “Hitra 
disease,"o therw ise known as 
"coldwater vibriosis,” caused by the 
bacterium Vibrio salmonicida.

This disease forced some fanners to 
slaughter all their livestock just on 
suspicion of the disease. It also caused 
the premature marketing of perhaps 
8/XJ0-10,000 metric tons of relatively 
small salmon in 1986. This in turn 
reduced the 1987 production. Re­
searchers have now developed a vac­
cine, and results so far are encourag­
ing. In essence we fee] that with proper 
farm management, Hitra disease can 
be controlled.

Production of Norwegian aalmon and trout,
1fl71-1086 (Siwcv; Anotwllrin oT Fi*h Firmer., TronOlreim,
Niwvwy).

Salmon Trout Total (ML
1971 98 433 531
1972 146 778 924
1973 171 1,001 1,172
1974 801 1,728 2,327
1975 862 1,655 2,517
1978 1,431 2,045 3,478
1977 2,137 1,795 3,932
1978 3,540 2,105 5,645
1979 4,142 2,691 8,833
1980 4,153 3,360 7,513
1981 8,422 4,485 12,907
1992 10,266 4,690 14,956
1983 17,000 5,100 22,100
1984 22,300 3,636 26,038
1985 28,655 5,141 33,798
1986 45,875 4,310 49,985
1987 47,417 8,787 56,204
1988 80,300 9,000 89,300

Production forecast for Norwegian aalm on  
finU trOUt, 1989*1995. (Sown.*: Minlwy vt Fuhericy, Otlit 
Normy, I9S9)

ftax Salmon Trout Total (ML
1989 120,000 6,000 125,000
1990 160,000 6,000 165,000
1991 185,000 6,000 171,000
1992 168,000 6.0C0 174,000
1993 187,000 7,000 194,000
1994 207,000 7,000 214,000
1995 228,000 8,000 236,000

71 72 73 74 75 76 77 79 76 BO 81 62 83 64 85 66 S7 BS 68 60 61 92 63 94 S!

Continued on page 65
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We have encountered other diseases 
is  well BKD, IPN, furunculosis ind 
other*. While they ire  ill I  serious 
threat to the industry, we believe thit 
we ire  now ible to manage the diseise 
problem . In  general, we hive 
upended our awareness of disease, 
ana we hive upgraded the capability 
of the institution! that have been es­
tablished to deal with disease.

Health control on fish £snns is under 
the jurisdiction of the Veterinarian 
General. The main strategy is to 
prevent the spread of communicable 
diseases through close monitoring of 
farm* and strict enforcement of rules, 
particularly in relation to hatcheries. 
In spite of this, various diseases have 
occurred.

When an outbreak is noted, the 
farmers are required to contact the 
veterinarian authorities for permis­
sion to administer antibiotics. No fish 
treated with antibiotics may be har­
vested until nine weeks after treat* 
ment has ceased. This is to ensure that 
no antibiotics are passed on to the 
consumer.

ESTIMATED INCREASE IN WOAl O 
PROOOCTION OF FARMED 
SALMON BY THE MAJOR PRO­
DUCING COUNTRIES (MT)

NORWAY
SCOTLAND
Ca n a d a
IRELAND
JAPAN
FAEROES
C H I L E
ICELAND
AUSTRALIA
UNITED STATES
NEW ZEALAND

All our efforts so far have been 
directed at disease control, and only 
recently have we instituted programs 
for disease prevention. With the 
development of new vaccines, and 
with the incorporation of a disease 
prevention program we feel confident 
that disease problems will be control­
led.

Environmental Problems. Last year, 
we experienced what many thought 
would be the ultimate catastrophe: a 
full fledgod algal bloom in Skagerak 
and along our southern coast But as 
soon as fish started dying, farmers 
started moving their pens away from 
the affected areas. Through a superb 
effort by the salmon farmers’ or­
ganization and the authorities, almost 
all the farms were saved. Only some 
500 metric tons of salmon were lost, or 
about 0.6% of our total 1988 produc­
tion.

However, this incident served as a 
warning that we must pay much closer 
attention to the marine environment. 
Partly  a t a COasequence.the 
authorities and the salmon farmers' 
organization have established a 
round-the-clock surveillance and 
warning system, which v.arai about 
algae, oil spills etc. and also about 
changes in temperature, weather, and 
other factors which are important to 
the salmon farmer. The system is 
based on a complex network of buoys, 
satellites, and earth stations which 
mouitor our area.

I would like to point out that it is not 
enough to be informed about these 
disasters when they develop. We must 
also try to prevent the pollution of our

marine environment as weO as our air 
and our soil

Competition. We now see massive 
investments in the salmon farming in­
dustry in countries such as Scotland, 
Ireland, Iceland, the Faeroes, Canada, 
USA, Chile, Australia, and New 
Zealand Others are sure to follow. As 
a curious example, a joint venture is 
now being set up in East Asia between 
a Norwegian company and the Soviet 
Union, on Soviet s o l

Norway is concerned about this com­
petition, In Chile, production costs 
per kg are reportedly about $0.50 
below what they are in Norway, and 
transportation costs from Chile to the 
west coast of the United States are 
about equal to those from Norway to 
the U.S. East Coast. Canada is coming 
onstream now with high quality sal­
mon, both Pacific and Atlantic, at 
production costs about the same as 
those In Norway, but with the U.S. 
market at its doorstep. So in the North 
American market, we see Norway 
being squeezed on both sides, to the 
south and to the North, and possibly 
losing market shares rapidly over the 
next two to five years. However, there 
is still room for considerable expan­
sion in the North American market.

In Europe, Norway is still competi­
tive with regard to quality and the 
costs of production and transports-

The harvesting process combines hard 
physical labor (below) with mech­
anization (facing page, top) to move 
the flsh rapidly from cage site to 
processing plant.



tion but we arc facing serious challen­
ges from within the Common Market. 
Producers in Scotland, Iceland, and 
the Faeroes are giving us a hard fight 
for the market, and I fear that our 
market shares will decline.

Market Saturation? In preparing 
this paper we searched in vain for 
authoritative figures on the future 
demand for farmed salmon. Perhaps 
most people in the industry feel that 
demand will be limited only by supply. 
Wc have attempted to estimate the 
market for farmed Atlantic salmon, 
and the figures are, I think, rather as­
tounding. Still there are those who 
believe the market is even larger than 
we estimated (see figure, overleaf).

But an enormous increase in market 
demand will not come about by itself. 
A considerable effort both in terms of 
promotion and product development 
will be needed.

It should be pointed out that product 
development within (he salmon in­
dustry has been practically non-exis­
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tent The salmon farming industry has 
supplied just a few simple products: 
fresh whole salmon, frozen whole sal­
mon, and smoked salmon. The in­
dustry has had no need to come up 
with a more varied assortment, but we 
believe this will be necessary in the 
future, particularly to utilize more 
profitably the lower quality fish.

The future
Norwegian salmon fanning will face 

■ number of challenges in the future.
While we in Norway are relatively 

optim istic about the m arket 
prospects, wc also realize that the 
worldwide increase in production and 
resulting competition will force prices 
down. To meet this challenge, we must 
improve the economic performance of 
our industry, the quality of our 
product, and our product develop­
ment. To hold our own, we are plan­
ning to double our research and 
development efforts. In fact the
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government contribution to research 
more this doubled between 1983 and 
1989.

We expect that Norwegian salmon 
farming companies will enter into 
joint-venture operations is  other 
countries. Indeed, some Norwegian 
companies have already started 
operations abroad. According to a 
survey taken at the beginning of 1987, 
Norwegian companies were involved 
in 72 foreign operations in 15 
countries, an'' this number has in­
creased since the survey was com­
pleted. Norwegian companies have 
been particularly active in Canada.

We also expect there will be develop­
ments in sea ranching, or as we call it, 
"culture-based fisheries." We know 
that the Japanese have been ex­
perimenting with salmon sea ranching 
for some time, and our good neighbors 
to the west, the Islanders, have also 
looked into it. Salmon sea ranching is 
still experimental, but we hope to
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move into die commrrriil phase very 
soon.

New epeciee
Norwegian scientists hive for some 

time been working on ipedes other 
than salmon and trout. By the early 
1990s, we expect that production will 
take off, and by 1995, farmed fish will 
become an Important factor in oar in­
ternational high quality markets, par* 
ticukrly o  the fresh fish markets. 

Among the spedes we are working 
with at die moment are cod, halibut, 
turbot, wolffish, Arctic charr, oyster, 
mussels, and scallop. By the end of 
1988, 420 permits had been granted 
for production of spedes other than 
salmon and trout For many of these 
spedes, difficulties in fry production 
has been the mayor obstacle to suc­
cess.

The most promising new spedes is 
cod. This is also the spedes with which 
we are closest to commerdal opera­
tion. In 1987, we produced roughly a 
million cod fry, from which about 500 
metric tons of cod were expected by 
late 1988. However, some problems 
developed, and the 1988 production 
was not that high. By the mid-1990s we 
expect that our farmed cod produc­
tion will be 10,000 - 20,000 mt. In other 
words, cod is becoming a major factor 
in (he development of Norwegian 
aquaculture.

For the other spedes, it is too early 
to estimate production figures, but we 
expect that Arctic charr and turbot 
will become commcrrially viable very 
soon.

W ORLD A Q U AC U LTU RE, VoL 20(3)

In summary, the Norwegian salmon 
has unaergone ex-farming industry 1 

plosive development, particularly in 
the last six to seven years. In 1988, 
about one-third of the value of our fish 
exports came from aquaculture and 
the shift from capture to culture 
fisheries is therefore very much a 
reality in Norway.

However, the Norwegian aquacul­
ture industry is facing increasingly dif­
ficult times because of the expanding 
competition. We expect that as more 
producers enter the market, prices 
will decline. In fad, we saw the first 
signs of this in 1988. As a result the 
focus of tho industry will shift to the 
economics of production.

Health and environmental con­
siderations will also play an increas­
ingly important role in the industry's 
development. Soon we will have to 
have to be more concerned with mar­
gins that originate from efficiency of 
operation. When this happens, we ex­
pect the Norwegian industry to fall 
behind its competitors, because of the 
structure of our industry. We also ex­
pect that farming companies will want 
to establish operations in other 
countries to achieve the necessary 
economics of scale, proximity to 
market, and lower produdion costs.

Problems such as disease and pollu­
tion have already affected the Nor­
wegian industry, and may continue to 
do to As the industry develops, and 
requires greater emphasis on good 
management, wc will see problems of 
another nature emerge. So far, the 
economics of Norwegian salmon 
fanning have been good, but wc do
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ESTIMATED MARKET FOR AT- 
LANT1C SALMON BY THE YEAR 
2000 (in MT).

EEC 140,000
North America 75.000
Aita 70,000
S csndauvla 25,000
W. Europe 20.000
E. Europe 10,000
Latin America 8,000
Africa 4,000
Austral la/Ocaenia 3,000

Total 355,000
S o u rc e : I-  Himpti, 0 « l s  N o rw a y
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Countries In which there were fish farms 
with partial Norwegian ownership on 1 
January 1987 (The Ministry of Fisheries, 
Oslo Norway)

expect that harder times will force a 
restructuring of the industry, and the 
adoption of alternate methods of 
farming, such as land or sea-based 
closed systems. Norway has developed 
the technology for this on a large scale, 
and we expect to soe the results of this 
soon.

Finally, we hope that Norway will 
continue to be among the leaders in 
the farming of such sew species as 
cod, turbot, Arctic charr, halibut and 
lobster.

We have a deep belief in aquaculture 
as a future growth industry. 1 personal­
ly believe that it will, over the decades, 
become a substantial supplement to 
our traditional Ishing industry as a 
source of animal protein. We sec thi- 
as a natural development of the 
fisheries industry as we move from 
capture to cultivation. •

Sjame Mark Eidem is the Minister of 
Fisheries for Norway. This article is a 
distillation o f his keynote address at the 
opening session of Aquaculture ‘89 in 
Los Angeles Califoniia,February ]9S9.
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aunemn s departure trom govern­
ment research came just as his Deer 
Island project was heading into its first 
crudal winter, and it left the project 
without a chief scientist. Typically, 
Gene Henderson took control of 
everything from animal husbandry, 
food preparation and on-site data col­
lection to searching far a source of 
funds to carry them through the fol­
lowing summer. Salvation finally came

Continued next pag€
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cages, 447 of which contained salmon 
for market An additional 13 held 
broodstock salmon ( 1 1  additional 
cages contained rainbow trout and 54 
were em pty). From  these 447 
“production** cages roughly 341 
thousand salmon were harvested, and 
their value was approximately US$12- 
14 million. The 1988 harvest was dose 
to 3,600 mt, worth roughly US$32 mil­
lion.

The industry In 1987 consisted of a 
high proportion of small operations. 
Only ten percent bad more than 50 
cages in the water (the largest had 70), 
and nearly half were operating with 
fewer than 8 cages, each containing an V 
average of 2900 fish. A medium sized 
Fundy salmon farm in that year had 24 
cages in the water and employed ten 
people, three of which worked part- 
time. A farm of this size could have 
annual sales of approximately one mil­
lion US dollars, and required roughly /  
US$480,000 in working capital. '  

Fundy salmon farming is now a 
maturing industry that has been in 
operation long enough to generate 

numbers on capital and 
g costs, equipment and 
lent requirem ents, and 
xpcctations. It is also pos- 
his point to estimate the 
> benefits, the general 
well-being that surrounds a 
growing industry. Informs- 
, type is seldom available on 
istry, yet it is extremely valu- 
individuals contemplating 
le industry. It is also useful 
landal institutions that are 
rovide funds to the industry,
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Canada

Farming in Canada
I. The Pacific Coast

by Dave Aiken

Salmon farming has developed 
rapidly on the Atlantic and Pacific 
coasts of Canada, bringing invest­
ment and employment to areas 
badly in need of both. In a two-part 
series we take an in depth look at 
the past, the present and the future 
of this industry in Canada.

S a l m o n  fa rm ing  is boom ing  on 
C a n a d a ’s two coasts, bringing the 
prom ise of econom ic rejuvenation on 
th e  o n e  h an d  an d  th e  re a lity  of 
resource conflict on the other.

The boom has infused economically 
s ta g n a n t  a r e a s  w ith  im p re s s iv e  
a m o u n ts  o f  cash  —u p w a rd s  o f  a 
h u n d red  m illion C anad ian  dollars 
p ro jected  for 1989- a n d  alternative 
forms of employment, everything from 
direct involvement in the production 
and growout of fish to  full and part- 
time em ploym ent in the many new ser­
vice and m anufacturing activities that 
provision an industry of this type.

Actually, it's misleading to speak of 
the C a n a d ia n  sa lm on  fa rm ing  in ­
dustry. There arc really two industries, 
one on the Pacific coast, the o ther on 
the A tlantic coast. Both are relatively 
new industries that grow salmon in net 
pens, but that's where the similarities 
end. T he aquatic, sociological and

WORLD AQUACULTURE Vol. 20(2) June, 1989 Page 11



financial environm ents that surround 
the industry are quite different on the 
two coasts a n d -w i th  minor excep­
tio n s - th e y  grow different species of 
salm on and con tend  with different 
types of problems.

World 
Perspective

in term s of world salmon farming, 
C anada is em erging as an im portant 
player. Only two years ago the produc­
tion statistics placed Canada fourth in 
the world in total weight produced, 
bu t clearly  one o f the "a lso -rans" 
clustered well back of the "Big T h ree” 
— Norway, Scotland and Japan.

In the 1988 statistics Canada is still 
ranked fourth, but the large gap be­
tween the Big T hree and everyone else 
has d isappeared . Jap an ’s lead over 
C anada has been reduced, and unless 
there  arc unanticipated  changes in 
w orld  m arket conditions, o r som e 
s e r io u s  d is r u p t io n  in C a n a d ia n  
production, this trend  will likely con­
tinue.

The Big Three

W orld production o f farmed salmon 
h a s  b e e n  d o m in a te d  by th r e e  
c o u n tr ie s : N orw ay, S co tlan d  and  
Japan. Between them  they produced 
more than 80% of the w orld's supply 
of farm ed salmon in 19SS.

Just as the Big T hree  dom inated  
w o r ld  p r o d u c t io n ,  N o rw a y  h as  
d o m in a ted  p ro d u c tio n  by the Big 
T hree. In each of the last two yucars, 
Norway has produced  nearly 70%  of 
the com bined output o f these three 
countries. M ore im portant, Norway 
expects its own production to increase 
roughly 20% this year to some 100,000 
ml. H istorically  this rep resen ts  an 
o r d e r  o f  m a g n itu d e  in c re a s e  in 
production every 6-7 years (Norway- 
passed the 1,000 mt mark in 1976, and 
10,(XX) ml in 1982).

C urren t projections within the in­
dustry suggest a doubling of world 
production of farm ed salmon by 1995, 
or an additional lOO.(XX) ml on the 
w orld m arket. Two aspects o f this 
scenario  cause concern: is the world 
su p p ly  o f fish m eal a d e q u a te  to  
provide fish feed for that level of 
p roduction  at accep tab le  cost, and 
what impact will this level of produc-
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Tlie top 3 producer countries 
maintained their dominance, but 
Canada strengthened its position 
in fourth place, and moved closer 
to Japan.

1987
Country Tonnes

NORWAY 47,(XX)
SCOTLAND 13,000
JAPAN 12,000
CANADA 2,515
FAROES 2,500
U.S.A 2,025
IRELAND 2,000
CHILE 1,700
NEW ZEALAND 1,200
ICELAND 800

1988
Country Tonnes

NORWAY 87.000
SCOTLAND 18,000
JAPAN 15,000
CANADA 9,000
IRELAND 5.000
FAROES 3,600
CHILE 3,000
U.S.A. 2,500
NEW' ZEALAND 1,600
ICELAND 1,400

Top 10 producers of 
farmed salmon in 

1987 and 1988.



Many of the British Columbia salmon farms are in gorgeous but remote settings in fjords, miles from the 
open ocean (and, in many cases, road and rail service).

Developments in Norway
T h e  N o rw e g ia n  F ish  
Farm ers' Sales O rganiza­
tion estim ates the world 
market can absorb 125.1XX) 
mt of Norwegian salm on in 
1989, worth USS600-800 
m illion . N orw ay’s p r in ­
cipal m arket is the EC, 
which takes 70% of N or­
w egian farm ed  sa lm on . 
F ra n c e  w as th e  m a jo r  
market last year, consum ­
ing 1S.700 mt. followed by 
Denmark (14,000 ml) and 
the United States ('10,000 
mt).

A lthough Jap an  is the 
largest salmon m arket in 
th e  w o rld , N orw ay  e x ­
ported  only 2.500 ml to

Japan  in 19S8, and most of 
tha t was fresh p ro d u c t. 
T h e  N orw egian E xport 
C o u n c il fee ls  th a t th e  
frozen product market has 
even g re a te r  p o te n tia l. 
T he Jap an ese  im ported  
120,000 mt of frozen sal­
mon last year, and N or­
wegians hope to  eventual­
ly corner at least .V),(XX) mt 
of that. One reason for the 
. ttrac tion  of frozen sal­
mon is delivery cost. Air 
freight costs from Norway 
lo  J a p a n  run  c lo se  to  
USS2.40 per kilo of fresh 
sa lm on , but the frozen  
product can l>e shipped for 
less than  USSO.ft), The

potential o f the Japanese 
m arket has stim ulated a 
m arketing push in Norway. 
T h e  M arketing  C ouncil 
fo r  F a rm e d  F ish  h as  
budgeted USS8 million, a 
large proportion of which 
will be directed at Japan. 
In a d d i t io n ,  th e  F ish  
Farm ers’ Sales O rganiza­
tion has allocated funds 
from its own budget for a 
sales drive in Japan.

N o rw e g ia n  e x p o r te r s  
have found that small o r­
ganizational units are inef­
fective in the world market 
because they tend toward 
internal com petition and 
duplication of m arketing

effort. They are therefore 
realigning into larger units 
th a t  p r e s e n t  a m o re  
uniform front on the world 
m arket. In this way they 
hope to offset I he power of 
Japanese  im porters who 
have wielded considerable 
influence over prices.

Production

Estim ates from the N or­
w egian industry  suggest 
th a t the  p ro d u c tio n  of 
farm ed salmon in 1989 will 
be 50% higher than in 1988 
due to  heavy stocking ot

Continued  *>
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Because of the rem oteness of many 
B r it ish  C o lu m b ia  sa lm o n  fa rm s, 
helicopters, fixed-wing aircraft and spe­
cial live-well boats are used lo transport 
smolts for stocking. w«. pnû i

is producing a kilo of salmon at lower 
cost than Norway but at g reater cost 
than either Chile or Scotland.

P rices  for fresh  salm on may u l­
tim ately decline in response to  the 
burgeoning supply, forcing innovative 
p r o d u c t  d e v e l o p m r t  a n d  c o n ­
siderable stream lining of production 
systems. Existing operations should be 
able to survive price declines o f 207o 
or more, but the rate of industry ex­
pansion would slow considerably and 
new farms still attem pting to  absorb 
the heavy initial investment would be 
under great pressure.

Despite its relatively m ore expensive 
labor costs, the Canadian industry a p ­
pears to  be in a good position to 
w eather the period of adjustm ent that 
undoubtedly lies ahead. This is an in­
dustry whose success depends upon 
delivery of a quality product, (which 
means it must be delivered quickly). 
T h e  C a n a d ia n  in d u s try  h as  th e  
sh o rte s t de liv ery  d is ta n c e  o f any 
country hoping to  supply the huge 
U niter' S tates m arket, and salm on 
harvested from C anadian net pens are 
among the finest in the world.

In addition, the Pacific Canadian in ­
dustry  can sh ip  farm ed salm on to  
Jap an  m ore cheaply  than Norway,

H isto rica l P ro d u c tio n  
of S a lm o n  from  

British  C o lu m b ia  
F arm s

Year Tonnes USJ .000

1979 41 126
1980 157 718
1981 176 788
1982 273 909
1983 128 566
1984 107 562
1985 120 656
1986 397 2,320
1987 1,200 5,200
1988 6,000 60,000
19S9 14.500 140.000
Weights and values for J9SS/19S9 
estimated by the B.C. Salmon 
I aimers Association

tion have on m arket dem and 
and product pricing?

Even if the answ er to both 
questions is favorable, tnc pres­
sures generated  will certainly 
force im portant changes within 
the industry. Som e countries 
will have preferential access to 
fish meal (Chile, for example, is 
a m ajor exporter of fish meal 
a n d  p o te n t ia l ly  a m a jo r  
p ro d u cer of farm ed salm on), 
while others will exploit a com ­
petitive advantage in produc­
tion  costs  o r m arke t access 
(C an ad a  enjoys proxim ity to  
o n e  o f  th e  w o r ld ’s m a jo r  
seafood markets).

L a b o r and  feed arc  m ajor 
com ponents of the production 
c o s t ,  a n d  N o rw a y  h a s  th e  

highest costs for feed and 
wages, significantly higher 

than Canada. O n the other 
hand, Chile and  S co t­

land have an im por­
tant advantage over 

Canada in the an ­
n u a l c o s t o f  

. A t 
po in t 

C an ad a



which gives the C anadian industry a 
slight competitive advantage in that 
huge market as well. W hen the dust 
s e tt le s  it may be th e  d ev e lo p in g  
Chilean industry, not the European in­
dustry, that sets the pace and provides 
the challenge for C anadian salmon 
farmers.

The Pacific 
Industry

The Pacific or “BC” salm on farming 
industry, as it is often called, is located 
on Vancouver Island and the main­
land north of Vancouver. In 1988 ap ­
proximately 125 farms in this area had 
fish in the water, up from only ten 
farms just four years earlier. Interest­
ingly enough, the production capacity

Norway (continued)

1988 M ark ets  for 
N o rw eg ian  

F arm ed  S a lm o n

Country
'Fhousand
tonnes

FRANCE 18.7
U.S.A. 10.0
DENM ARK 14.0
GERM ANY 7.0
SWEDEN' 3.0
SPAIN 2.9
U. KINGDOM 2.5
JAPAN 2.3
BELGIUM 2.2

of the BC industry in 1988 was es­
timated at 21,000 mt, three to  four 
times the estim ated actual production, 
m eaning that existing facilities arc 
only partially utilized. Unlike the A t­
lantic coast of C anada, which has a 
relatively small num ber of cage sites, 
the coastal environm ent of British 
Columbia offers an unlimited num ber 
of sites that arc suitable for salmon 
farming. In term s of site availability 
and water quality, B.C. is at least as 
good as Norway, ai.d may be even bet­
ter.

Many of the existing B.C. salmon 
farm s arc located in rem ote areas, 
rem ote in the sense that they lack road 
access and  e lec trica l service, and 
therefore generate their own electri­
cal power and receive supplies by air 
or water from population centers to

smolts in 1987 and 1988. Until 1985 
the industry was chronically short ot 
smolts because of license restrictions 
on hatcheries. In 1985 a record num ­
ber of licenses were issued, and in 
1988, 75 million smolts were stocked 
in sea cages for growout, 20 million 
m ote than had been anticipated. At 
the end of 1988 there were 113,000 mt 
of salmon on Norwegian farms, and if 
the Norwegians succeed in exporting 
their 1989 estim ate of 125,000 mt, the 
livestock on Norwegian farm s will 
have increased to a total o f 179,000 mt 
by the end of 1989.

Financial Crunch

T he current rate of expansion is 
creating a shortage of working capital 
in the Norwegian industry. A n es­
tim ated USS320 million will be re ­
quired this year just to raise the 06,000 
mt increase in livestock. In addition, 
production costs have increased con­
siderably. In southern  Norway the 
cost of producing one kilo of salmon 
is at least US$4.00, and in the north it 

can be two to  three times higher.
T he increased requirem ent for 

working capital in 1989 may ex­
ceed the increase in income, 

and the Fish Farm ers’ Sales 
Organization calculates the 

credit required to relieve 
the shortage in working 

c a p i ta l  from  1989 
th r o u g h  1992

the south . T h e  Sunshine C o ast, a 
m ajor salmon farm ing area, consists of 
sinuous Ijord-like bays and inlets that 
reach well inland. In eastern C anada 
such rcas would be unsuitable for sal­
mon farming because in w inter the 
w ater would chill below the lethal 
level. In British Colum bia the pacify­
ing influence o f  the Pacific m oderates 
the tem peratu re  and elim inates the 
danger of e ith er ice or superchill, 
opening many thousands of hectares 
to farm development.

However, the B.C. coastline is not 
without hazard or problem . A t the 
entrance to an otherwise deep  Ijord 
there is typically a shallow shelf that 
re s tr ic ts  w a te r exchange an d  the  
scouring action  o f a running  tide , 
red u c in g  the  ca rry in g  cap ac ity  in 
terms of farms and fish. C ertain parts

will be USS6.4, 7.2,3.0 and 9.6 billion 
dollars, respectively. Farm ers and ex­
porters may therefore be approach­
ing a period of financial stress, and 
banks have already taken possession 
of farms that ran short last year.

To finance their purchase of fish 
feed m any farm s have had to  ac­
ce lera te  their harvesting  schedule, 
upsetting the m arket. T he quantity of 
salmon harvested in the last qu arte r 
of 1988 caused average prices to  fall 
by US$0.65 during the year.

The problem  may be m ade m ore 
acute by the large num ber of smolts 
transferred  to net pens in the last two 
years. This spring, additional space 
will be required  for the stocking of 
m ore  sm olts, and  th is  may cause  
p r e m a tu r e  h a r v e s t in g ,  f u r t h e r  
depressing the m arket with salm on 
weighing less than 2 kilos.

This August, unsold salmon from 
the 1987 year class will reach maturity, 
deteriorate  in quality and lose their 
export value, precipitating  ano ther 
crisis. O ne solution is to freeze these 
fish ( th u s  th e  p u sh  to  o o cn  th e  
Jap an ese  fro zcn -p ro d u ct m arket), 
but frozen storage is expensive and 
the exporters would suffer financially 
if the storage period was protracted  
by depressed  dem and o r excessive 
supply.

In form ation  prov ided  by Tore 
Saetrcmyr, C om m ercia l Officer, 
Canadian Embassy Oslo.

WORLD AQUACULTURE I m. 20(2) June, 19S9 Pat}e 15



FaRC 16 June, > m WORLD AQUACULTURE Vol. 20(2)



a

so... t A ' t f

•Q
Victoria . v i

•v-

« 2 S
>.:v

of this magnificent environm ent are 
also subject to periodic algal blooms 
which can wipe out cages o f valuable 
fish . A n d  f in a lly  —as a lw ay s  in 
Canada -  there is the th reat of winter 
sto rm s. T h e  g en era lly  benign  (by 
Canadian standards) w inter climate of 
the B.C. coast occasionally generates 
a shocker. O ne o f these , sporting  
winds in the  vicinity o f 160 km/h, 
devastated several farms last January, 
farms that seem ed safely tucked away 
in Jervis Inlet, a long, narrow  body of 
water running inland north of Sechelt. 
The wind w hipped up th ree  m etre 
waves and drove the chill factor down 
to minus 55°C.

Finally, there is the exquisite rem ote­
ness of many of these farms. Remote 
can be pleasant if the city bustle upsets

Facing page: the rem ote location of 
many British C olum bia salm on farm s 
makes the servicing of sites more dif­
ficult and creates a lonely existence for 
personnel who ru n  the farm s. Top, a 
farm residence provided by the com ­
pany as a benefit fo r staff. Below, net 
repair at a rem ote site on the west coast 
of Vancouver Island. *>u r*Mwu

you. It generates the minimum am ount 
o f user conflict, which is also nice. O n 
the o ther hand, rem oteness raises the 
cost of doing business, r jm p lica tes  
marketing, and narrows the labor pool 
considerably . N ot everyone enjoys 
being isolated from the rest of civilisa­
tion, with little but work and wildlife 
for d iversion , an d  co m p an ies  are  
pressed to find and then keep really 
good farm personnel in rc .^tc loca­
tions.

History
BC salmon farming started  seven­

teen years ago with a single com m er­
cial license, but it wasn’t until the mid- 
1980s that the industry began to  ex­
pand. Throughout the 1970s and into 
the early 1980s a small num ber of 
farms struggled with serious develop­
ment problems. Survival and growth 
ra te s  w ere  w ell be low  e x p e c te d , 
financing was exceedingly difficult to 
obtain, and new farm s were under 
capitalized and therefore unable to 
survive the extended period of nega­
tive cash P.ow that characterizes the 
s ta rt-up  period in salm on farm ing. 
Furtherm ore (and partly to avoid the

M any B. C. farm s are  tucked into bays 
along the Ijords to gain extra p ro tec­
tion from  the occasional fierce w inter 
sto rm . Left: M ost of the B.C. salm on 
farm ing industry  is located on Van­
couver Island and the B.C. m ainland 
north  of the city of Vancouver

hazards of negative cash flow) the 
e a r ly  in d u s try  c o n c e n t r a te d  on 
producing pansizc salmon, which has 
limited appeal in the m arketplace.

It wasn’t until 19S6 that the B.C. in­
dustry began to expand in concert with 
the salm on industry world-wide, but 
even  th e n  th e re  w ere  p ro b le m s . 
Pacific salmon (chinook, coho) have 
not proved as am enable lo dom estica­
tion as their Atlantic cousins. T heir re­
quirem ent lor space is much greater 
(their maximum stocking density ap ­
pears to be close to 4-S kg/m 3, con­
siderably less than the 15-20 kg/m3 for 
Allan*ics) and they succum b to bac­
terial kidney disease (B K D ) at an 
alarm ing rale.

C ohogradually yielded to  chinook as 
the preferred  species, and projections 
for 1989 indicate chinook will com ­
prise som e 15'~i of the B.C. harvest.

WORLD AQUACULTURE Vol. 21X2) June, I9SV Page 17



mon farming, citing concerns over the 
wild gene pocl and the spread of dis­
ease from dom estic to wild salmon. 
T here has also been increasing o p ­
p o s i t io n  from  lo c a l ( a n d  o f te n  
seasonal) residents, upland owners 
and other users of the coastal marine 
environm ent. T his la tte r has been 
m u ted  som ew hat by th e  g e n e ra l 
rem oteness of the B.C. industry, but it 
will surely increase if the industry con­
tinues to expand.

Mortality of fish in cages (the so- 
ca lled  "inven to ry  sh rin k ag e”) has 
been a nagging problem for the B.C. 
industry . Pacific salm on have not 
readily adapted to the constraints of 
dom csticaion , and have m ade this 
point by dying in large numbers. The 
magnitude of this problem  has been 
re 'uccd by decreasing the stocking 
density to a fraction of that used with 
A tlantic salmon.

In addition, the B.C. coastal environ­
m en t e n c o u ra g e s  p e r io d ic  a lgal 
blooms c f sufficient magnitude to kill 
all caged fish in the path of such a 
bloom. Although it may eventually be 
possible to predict the occurrence of 
lethal bloom s and  take evasive or 
protective action, this is not likely to 
be routine for several years.

In sum m ary, the future of the B.C. 
industry depends upon many factors, 
some under the control of the B.C. in­
dustry and others totally beyond its 
control. Thus projections of industry 
growth to the yea; 2000 must allow for 
the best and worst-case scenario. The 
b c s t-c a s e  sc e n a r io  fo r A D  2000 
projects 400 farms employing 2,400 
people and producing 50,000 mt. The 
worst-case for the year 2000 projects 
175 farms employing 1,050 persons 
and harvesting 25,000 mt. Given the 
198S production of only 6,000 mt, even 
the worst-case scenario is impressive.

Next issue:
Salmon Farming 

in Atlantic Canada.

FutureThe B.C. industry has also showed 
some interest in im porting Atlantics, 
and the first eggs from B.C. A tlantic 
salmon stock will come into prodution 
this year. As exotics, these are closely 
regulated because of their possible im­
pact on resident Pacific stocks.

Current Status

Official 1988 production figures for 
the B.C. industry were not available as 
this went to press, but prelim inary in­
formation indicates about 6000 ml of 
salmon worth roughly US$60 million. 
From fish in the water, industry ex­
p e r ts  p ro je c t th e  1989 harvest at
14,500 mt, hopefully worth m ore than 
USS140 million, although that will 
d epend  on m arket p ressures. This 
production will come from 125-130 
operational farm s that emplov some 
800-900 people (the average B.C. farm 
employs 7 persons, 2 of which worK 
part-tim e).

Although only 125-130 farms have 
fish in B.C. waters, there are 178 ap ­
proved salmon farm tenures and more 
th a n  100 a d d itio n a l p lan s u n d e r  
review. This, and the fact that even the 
operating farms are producing well 
below capacity, suggests the B.C. in­
dustry is capable of a major increase 
in production.

W hether that increase occurs will 
depend to a large extent on two things: 
(1 ) the  sa tis fac to ry  reso lu tio n  o f 
problem s that have plagued the B.C. 
industry lo date; and (2) world-wide 
changes in salmon production and sal­
mon markets, and their consequent 
impact on both dem and and price.

The B.C. industry has struggled with 
a num ber o f  p ro b lem s d u rin g  its 
development, and not all are satisfac­
torily resolved at this point.

Seedstock supply has been a con­
straint in the past, but there are now 
nearly 40 hatcheries in B.C. In 1988,50 
m illion  eggs w ere  o b ta in e d  from  

domestic chinook, and the industry 
is now considered to be self-suffi­

cient.
Public Opposition is a 

d e v e lo p in g  p ro b le m  in 
B.C., as it is elsewhere in 

C a n a d a  ( a n d  th e  
w o r ld ) .  In  B .C ., 

u n io n ized  sa lm on  
f ish e rm e n  have 

e x p r e s s e d  
strong opposi­

tio n  to  th e  
expansion  

o f  s a l-

lligh and low growth projections for the B ritish Colum bia salm on farm ing industry for 
the years 1988 through 2000 (thousands of tonnes produced). The high-growth projec­
tion assum es a parallel with the Norwegian industry .T he low-growth projection assum es 
continuing difficulty with plankton blooms and other production problem s, plus the 
emergence of m arket co n stra in ts  after 1995. / Pr.cc Waterhouse study, 19S9J.
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The B.C. industry has also shower 
some interest in importing Atlantic: 
and the first eggs from B.C. Atlantn 
salmon stock will com e into produtior 
this year. A s exotics, these are close!] 
regulated because o f their possible im 
pact on resident Pacific stocks.

Current Status
Official 1988 production figures for 

the B.C. industry were not available as 
this went to press, but preliminary in­
formation indicates about 6000 mt of 
salmon worth roughly USS60 million. 
From fish in the water, industry ex­
perts project the 1989 harvest at
14,500 mt, hopefully worth more than 
USS140 million, although that will 
depend on market pressures. This 
production will com e from 125-130 
operational farms that employ some 
800-900 people (the average B.C. farm 
employs 7 persons, 2 of which work 
part-time).

Senate Rules Committee

j j - ,5 0 0

| 2 . 5  f a r m s

7 p e o p l e  1 . ( o
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125 1/4 500 

/ 7 . 3  m f  I p e r s o n  C w o r t o k )  

(d  / 11 Id  

/ 1 . 3  % 2 p O Q / \ / § f o 0 S)

-  4  2 t T 3 1

-u u i-uasc »ur me year 21)00 projects 
175 farms employing 1,050 persons 
and harvesting 25.000 mt. Given the 
.1988 production of only 6,000 mt, even 
the worst-case scenar io is impie&sive.

Next issue:
Salmon Farming 

in Atlantic Canada.

High and low growth projections for the British Columbia salmon farming industry for 
the years 1988 through 2000 (thousands of tonnes produced). The high-growth projec­
tion assum es a parallel with the Norwegian ind< try. The low-growth projection assumes 
continuing difficulty with plankton blooms and other production problems, plus the 
emergence of market constraints after 1995. / Price Waterhouse sru iy, 1989J.

Page IS June, 19S9 WORLD AQUACULTURE Vol. 20(2)
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Landlocked Fish Farm 
Not so Landlocked?

Could a landlocked fish  farm be 
related  to th e  death  of 100,000 coho 
fingerlings in a nearby river?  
Though the s ta te  D ept, of E co logy  in 
W ashington isn ’t exactly  sa y in g  so, 
they  have noted tw o “rem arkable  
observations" th a t com e close. The  
first is that sp rin gs lead from the  
farm ’s settlin g  pond into th e  Black  
R iver at a location  that "looks like

—r- -|vT »'» J-T'*
w •• ' • .*•

, . .  . . .

'•A

the h o ttest spot" of th e  k ill, accord­
ing to  d ep u ty -d irector  S te v e  H un­
ter.

The second is th at th e  aquacul­
ture facility  w as do in g  a “drain  
down" at th e  tim e o f th e  fish kills  
(last A ugust). H unter sa id  th e  fish  
farm d ischarges sev era l m illion ga l­
lons of w ater a day in to  an unlined  
drainage ditch and se tt lin g  pond, 
and that the pond n ever  fills  up. N o  
one h?.s been charged, and th e  coin­
c id en ce is still just that.

—Seattle Pos?Intelligencer  spherf- 
_ Nov. 1,1989 /
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A L A S K A  S T A T E  L E G I S L A T U R E  * S E N A T E
SENATOR RICHARD I. ELIASON

L A B O R  A C O M M E R C E  C O M M IT T E E . C H A IR M A N

R E S O U R C E S  C O M M IT T E E

R U L E S  C O M M IT T E E

S P E C IA L  C O M M IT T E E  O N  H IGH  S E A S  
S A L M O N  IN T E R C E P T IO N

S E L E C T  C O M M IT T E E  ON 
L E G IS L A T IV E  E T H IC S

ol I"V
' 'V. - « . - 'X

• . w.AtyS

“5 L_
I \ |  VC-

I v j:

c f  r e

M E M O R A N D U M

TO:

FROM:
DATE:
RE:

Sen. Bettye Fahrenkamp, Chairman 
Senate Resources Comr
Sen. Dick Eliason
March 16, 1989
SB 195, relating to commercial finfish farming and 
aquatic farm and hatchery permits

Unfortunately, I will be out of tcwn on legislative business 
on Friday, March 17, and will be unable to attend the first 
hearing on SB 195 (mariculture legislation) scheduled in 
Senate Resources for Friday afternoon.
I feel that this legislation must be addressed very carefully. 
Ample opportunity must be afforded for public comment and 
presentation of scientific information before the Resources 
Committee determines the best way to handle this issue.
I am sure that you are aware of the growing public interest 
and concern, in Alaska and elsewhere, relating to finfish 
farming. The public policy issues and environmental concerns 
emerging in the controversy over finfish farming require our 
careful consideration. I have attached a few articles for 
your information which touch upon some of these matters.

cc: Senate Resources Committee members
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Flown to Anchorage courtesy of 
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Flown to Juneau courtesy of 
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aLA&kA: An O P E C  pro­
duction limit Is credited for 
stab llllz ln o  N o rth  S lo p e  
crude oil prices after m on­
ths o f h e fty  Increases. 
P a g e s . 4

• * • : It P  f
i

BUSINESS: H i g h  
e n erg y  e ffic ien t houses  
could be the key  in reviving 
th e  d e p r e s s e d  A la s k a  
building m arket. Page 8 .

NATION: John T o w er  
admits to marital Infidelity 
amidst his vow to keep  
fighting for Senare confir- 

ation as defen se secre- 
ary. Page 1 0 .rla
WORLD: V e n e z u e l a  
death toll keeps climbing 
as new  riots against price  
increases break out In the 
w estern slums of Caracas.
O A  O
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, Staff W riter - T 1 •• P  fish. I" '-  ’ ■ ' ‘ ’ -*
The borough’s Planning Com* I- An amendment was submitted.,. 

|  mission su it -ad some observers, by Btate Department, of Natural ^  
I.,.Monday when it ignored a state . Resources officials’ and ' other'’*,'-, 
iij agency’s request and called on the , * agencies who wanted the borough '

* •  a *  4 _  a . .  *  ' Pborough to forbid salmon farming V policy to leave an option for salm- 
in peninsula waters. ; on farming In the future."

■* The state currently bans salmon But the policy supported by. the ’ 
farming, but may someday lift that? 'Planning Commission that is set - 
restriction If studies indicate the out In a proposed C oastal 
practice poses no health risks to Management Plan prohibits all

1 , * I ' ... i'!!!
STit*. 

f i b f
"•uij&r-

Jfisfil
fiflflsh fartnlcg within thfc water* 
bf the Kenal Peninsula Borough.

The DNR wanted the strict poli­
cy loosened a little. The agency., 
wanted to continue the ban, but 
create an option by adding, “until 
such time _as sufficient research, 
technology and public ‘ Opinion • 
favor this development.”
! That Is, If the state were to lift its 
ban, the DNR apparently wanted 
the borough to be able to follow suit

C.k 

»*•
.4 t r

■ i *■ -.» dtv • 1
it* *

✓

bo It. wotildriU but Itself olf from 
possible economic development, 
according to Sylvia Spearow, a 
borough planner who drafted the 
Coastal Plan.

Some fears were raised that the 
amendment would weaken local 
control on the salmon farming pol­
icy, Spearow said.

The seven Planning Commission

' ■ 4  . See FISH, back pag*

Soaring insurance bill 
slams school district
B’ MACHELE MARTIN ,
Staff Writer

The school district's coat for 
employee health insurance is pro­
jected for a 37 percent rise next 
year and that's one reason district 
officials are hoping the state 
Legislature rules out any surprise 
cuts in funding.

If the state keeps its side of the 
deal by not tampering with the 
Foundation Funding formula for 
local scnoots, the Kenal Peninsula

: : 
i , r

said that Is why the Anchorage 
” schools have been able to cut their: 1 

school taxes.' ’ •' 1
■ When more students are added- 
-to the classroom, it boosts the •* 
number of instructional units the '

,. formula applies. The formula j 
multiplies a certain dollar aniount < 
by the overall number of instruc- p 
tional units to come up with th e . 
amount of state funding for each 
district. On the peninsula, roughly 
13 to 17 students equals one in-
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...Fish farming
Continued from page 1 * v>T'>
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a

—  , farming allowed id the borough,",
!l The Coastal Plan, which is a list _ she said. ’ 1 ; * ; * * •

of objectives and policies set by the nt She said the plan stood a good 
borough for the development of its ', chance of state and federal accep- 
coastal region, Is still technically tance, despite the DNR objections.

. in flux. It needs final approval The borough has worked with of- 
from the Borough Assembly,' flcials from the state and federal 
which follows reviews by separate ’ coastal policy councils in produc- 
state and federal agencies. J" Ing the draft plan, Spearow said. "1
. Salmon farming is also known as don't see that we’re going to have a 
‘‘finfish mariculture." Salmon 

w . have been raised In floating rect- ‘

t

^..Insurance bill .
Continued from page 1

Great-West, the Insurance < jrrier, 
r , is projecting, Swaraer said after 
, .  the meeting

problem." "  *
Besides the mariculture issue,

angular pens by,Norwegian fish-‘-'some controversy remains over
ermen for some 18 years. Other' the proposed boundary of the 

: members present Monday rejected -** Countries also allow the practice. ? bordugh coastal tone.-The draft 
■the a./iendment in B 3-4 Vote, theH jq' Within the state, som4 iheilflsti.1” plan placeSfcvferything below the 
'voted unanimously td accept th d ^ i i r e  halsed in Underwater farm s,-.-l,0t)O-fdbi' n ta rk  ' Within the 
{CoastalPladasitibmltiedtoth^nt.' * ahd ohe experimental salmon peti vborough’s ’ Coflsfal' zotie, which 

"1 was teal illrprls&i tbc /^  *fcxist§ heat  Etollh !ilahd  . 111*?’ would mAfce Uffe zonfe stl-etctl from 
'changed the amendment, i M l  Sdiithftlst. Alaska, according‘ lb Cook inlet to the foothills of thb 
happy with it," Said Sid Cod, a ^Spearow. 1 Kenai Mountains. '
commercial fisherman from Clam lte; Spearow said she, too, was sur- Spearow said she hoped to place 

i Gulch who showed up to testify..^ prised by the Planning Commis--'’’ the plan In the Assembly packet for 
against Balmon farming. "I was . sion vote but Indicated that she its March 21 meeting. Assembly1 
Stunned to be perfect^, honest." t ■ was not upset. "If we do feel ’* action at that time would issue the 

• Cox presented a 30-page docu- n> strongly about flnflsh farming then 1 draft forward to the state level, 
ment he compiled that contains -j? we might as well make an abiolute M The plan would then move on for 
scientific articles and comments' r statement in our Coastal Plan " federal review, and finally return 
from officials Involved in salmon ■ document," she said.' • ' J- to the Assembly for codification
fanning. He highlighted concerns ' If the plan makes It through the '.into borough ordinances; : ; *

gauntlet of state and federal In theory, the coastal plan could '
be back for Assembly action this, 
fall, Spearow said.

about the spread of disease 
through pen-reared salmon and the " review councils With the policy in- 
use of antibiotics and pesticides on ' tact, then, "There will be no flnfish

next year, but let me lefl yo; 
-will be hardball,” Sandahl saj 

Swarner said any ki 
. employee ’ payroll deductu 

benefits would have an Inm 
’ savings to the district. II 

The district could take bids from employee dollars deducted 
, other insurance carriers and that's _ aeposHed Into an accour 

something being considered. : -. --w ould  be used to offset 
"Any time costs go up like that, costs for Insurance premium

• you’ve got to make that an alter-.; Swarner said the dis
native," Sandahl said about swit- -u number of insurance claims

A ching companies. • " * ' ';/,26 percent for unknown re
But Swarner said increases are ’ He s a i d  t he  d i s t r i c t  

occurring riationwlde ahd it’s tin- brainstormed all it can to cu 
likely some carrier is going to be -* Without cutting benefits. Or 

•; any less. Thfe problem, he said, re / ' “Option under way is the forr 
ally rests in the costs of medical ^  M * "w d ln ess"  comm 

;;[,fcahe. - -  Various hiembers of labor gi
V  Tbni ;  Wa gone r ,  c h a f h b e r '  -’hiirses and administrator 
. member and former Kenai mayor, w°rk oh devising a ptogr;

asked if the employees couldn't Dc,make employees a healthier 1 
"  begin to share some ■ of • the

premium costs. ‘ f . 5 ’
Sandahl said the health In-, 

surance premiums are set by con­
tract. The teachers’ four-year con­
tract expires at the end of FY 90, 
and any-Suggestion to have 
employees share the cost would be 

'./ Up to negotiations on hew. con- 
/ . ' tracts. I

"We'll open it up for discussion

* “Without going in and cha 
the program or employees si 
the premiums ,  we’ve 
everything we can to cd 
costs," Swarner said.

Sandahl encouraged bus 
organizat ions to famlll 
themselves with the concern" 
ing the 'Schools and lobby 
Legislature for full funding 
schools.

».Heart m oney
Continued from page 1

the funds in the bank until the hospital re­
quests the money' The money will be applied 
to the cost of the transplant."

The group also Stipulated that it would re­
evaluate Alexie's progress after six months 
to see if she were close to her transplant goal. 

'The six-member group will then decide If the 
j money should continue to be reservedior her 
‘ or donated to someone else.

"If she’s not had a transplant and the

money could go to someone else in a life- 
threatening situation, then we might do 
that," Swan said. “We’ve already had two 
people call up about the money." • -

Bodle said she felt good about donating the', 
money to someone else.

"It’s a good feeling," Bodle said. "Not only 
for me, but for the donors. I think they’d get a 
good feeling knowing the money was going to 
help someone.”

Meanwhile, Bodle said she has her good 
and her bad days. > *.

"I feel pretty good today/' she said. " I"  
know I don’t have a lot of time left, but I’m 
going to try to enjoy my days as much as " 
possible.” 1

08 
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URGENT!
Mark your calendars! Notify your Members! 

Turn out in your area!
We have the opportunity on several dates at 

several locations to provide citizen input in the 
development of the Marine Sanctuary designation 
for Northern Puget Sound and the San Juan 
Islands.

This new sanctuary plan will set aside certain 
areas as natural, to be protected rfrom industrial 
and other exploitation, under provisions of the 
Marine Sanctuary Law passed by Congress last 
year.

Thursday, November 8 
7 PM

Board of County Commissioners Meeting Room 
Courthouse Annex 

350 Court Street 
Friday Harbor, WA

Friday, November 9 
10  AM 

Orcas Fire Hall 
Eastsound, WA

Monday, November 1?
7 PM

City Hall Community Center 
Sixth Avenue and Q Street 

Anacortes, WA

Tuesday, November 14 
7 PM

Island County Courthouse 
7th and Main 

Coupeville, WA

Wednesday Nov. 15 
7PM

John Wayne Marina 
Old Blynn Highway 

Sequim, WA

Thursday, Nov. 16 
7PM

City Council Chambers 
540 Water Street 

Port Townsend, WA

Friday, Nov. 17 
7PM

NOAA Headquarters 
Building, 9 Conference Room A 

7600 Sand Point Way NJL 
Seattle, WA 98115

Just Say No to Drugs -  

Don't Eat Penned Raised Sainton!

NUMBER 4 • FALL, 1989
A  Publication o f the Marine Environmental Consortium  

P.O. 2638 
Friday Harbor, Washington 98250

LEGISLATORS VISIT 
AQUACULTURE SITES

by
Margaret Johnston 

President, Marine Environmental Consortium

Members of the Washington State Legislature's House Fuh and 
Wildlife Committee toured two aquaculture sites October I6th, 
visiting the salmon pens at Kiket Bay in Skagit County and the 
mussel growing operation at Penn Cove on Whidbey Island. 
Representative Harriet Spanel initiated the tour and invited resi­
dents in those areas to meet with the committee.

Accompanying the legislators were no fewer than five staff 
members mom interested state agencies and seven aquaculture 
indusby representatives.

MEC was represented by board members Dale Fisher, Dr. 
Arthur Whiteley, Dr. Anna Marie Johnstone and several others. We 
were allowed a short 40 minutes to make our concerns about 
aquaculture siting known to the group.

Last year the House Fish and Wildlife Committee voted our bill, 
H B1883, out of committee and may consider other bills on aquacul­
ture when the session begins. In the short time we had we suc­
ceeded in letting them know just how strong the opposition to 
floating aquaculture is in every Puget Sound community where 
applications for new net pens have been made.

Our 1990 legislative agenda will be discussed at our next meet­
ing where State Representative Harriet Spanel and State Represen­
tative Mary Margaret Haugen will be joining m s.

If you have suggestions about our legislative initiatives for the 
1990 session of the Washington State Legislature, please send them 
to me or to your MEC Representative.

MEC REPRESENTATIVES MEETING 
November 15th 

NOAA Headquarters in Seattle,
7600 Sand Point Way N. Ev Building 

Conference Room, 11 AM.



FRONT LINES: NEWS
FISH FARM  IMPLICATED 

IN  CHEHALIS RIVER FISH KILL

W ild sa lm o n  found  d e a d  in  the C hehalis River, A ugust, 1989

F ind ings of the  W ash in g to n  State 
D ep artm en t of E cology 's investiga tion  
in to  the m y ste rio u s  fish kill o n  the 
C hehalis R iver A u g u s t 6th w ere  
released  O ctober 28th, citing  po llu tion  
from  a fish farm  a s  the  likely  cause.

" T he p re p o n d e ra n ce  o f ev idence  is 
tha t the  fish  kill occu rred  d o w n stream  
from  R iver M ile 9.2," said  DOE 
d e p u ty  d irec to r  S teve H u n te r. T hat 
w as cited  a s  the .starting p o in t fo r the 
fish kill, 9.2 n r  es above w h ere  the 
Black R iver flow s in to  the C hehalis, 
just d o w n stre a m  from  the p o in t w here  
runoff from  a fish  farm  o p e ra ted  by 
G lobal A qua, Inc. en te rs  the river.

C hem icals  had  been  used  to  clean 
tanks a t th e  G lobal A qua facility in 
such a w ay  th a t th ey  could  have  
co n cen tra ted  in suffic ien t s tren g th  to 
kill fish, a cco rd in g  to the  DOE report. 
G lobal A qua h as d en ied  a n y  resp o n si­
bility  for the  fish kill.

T he W ash in g to n  Fish G ro w ers  
A ssociation a ttack ed  the sta te 's  
investiga tion , say in g  tests conducted  
by the a q u a c u ltu re  in d u stry  a fte r the 
fish beg an  to  d ie  in  the  riv e r co n tra ­

d ic ted  that finding. H ow ever, the  
DOE investigation  noted  the ag en cy  
h ad  no t been ab le to m onitor the 
in d u stry 's  tests th a t w ere cited  as 
p roo f the  fish farm s w ere no t the  
cause.

D elays on the p a rt of the s ta te  in  
investigating  the m ysterious fish kill 
h am pered  the investigation .

WORLDWIDE GLUT 
OF FARM SALMON 
SAVAGES FISH PRICES.

N ational trad e  pub lications a n d  
o th e r new s sources report a g lu t o f 
farm  salm on, created  by su b stan tia l 
p roduction  in  Chile. N orw ay , Sco tland  
an d  C anada, has created  a p ric ing  
crisis in the Salm on industry .

In d u stry  spokespeop le  insist the  
o v ersu p p ly  and  price decline is a 
tem porary  m atte r that will be o v e r in a 
few  years. In Septem ber, Seafood 
Business reported  the a q u acu ltu re  
in d u stry 's  oversta tem ents an d  c la im s

h av e  created w id esp read  d is tru s t " It's 
no  w o n d er that seafood b u y ers  an d  
in vesto rs are leery an d  confused."

The V ancouver Sun rep o rted  1989 " 
w ill be a brutal y ear for B.C. sa lm on  
farm s."

Said the Sun " Prices now  barely  
cover the cost of p roduction ."
Bv m id  A ugust, four B.C. sa lm on  farm  
o p era tio n s were in receiversh ip . A n 
in d u s try  consultant q u o ted  by the Sun 
forecast ten per cen t o f the B.C. salm on 
farm ing  com panies cou ld  go u n d e r  in 
the  next 12 m onths.

W ith dem and for seafood  d ro p p in g  
in  th e  U nited States, the in d u stry  is 
n o w  p lann ing  aggressive m arketing  
cam paigns and to p ro d u ce  m ore  
expensive  p roducts, such  as sm oked 
sa lm o n  o r sturgeon  to rem ain  p ro fit­
able.

Several salm on aq u acu ltu re  
pe rm its  that have been  issued  have  
no t ye t been installed in P uget S ound , 
in c lu d in g  a $12 m illion  N o rw eg ian  
financed  facility wes,1 o f Port A ngeles 
o n  the  Lyre River w h ich  w ould  h av e  
b een  land  based, w ith  fish g ro w n  in 
tanks.

MEC’S WHITELEY 
ADDRESSES PACIFIC 
STATES HSHERIES 
COMMISSION

Dr. A rth u r W hiteley, U niversity  of 
W ash ing ton  Professor E m eritu s of 
M arine  Biology, w as in v ited  to report 
to the  Pacific States M arine F isheries 
C om m ission 's 42nd an n u a l m eeting  in 
Seattle  in O ctober on  th e  ad d itiv es  
u sed  in fish farm ing.

T he com m ission is com posed  of 
th ree  represen tatives from  each o f the 
five Pacific Coastal s ta te s  - C alifornia, 
A laska, Idaho, W ash ing ton  and  
O regon. Dr. W hiteley  said  his ex p la ­
n a tio n  of the ad d itiv es  an d  their uses, 
in c lu d in g  substances th a t artificially  
co lo r the  salm on m eat, s ta rtled  m an y  
o f th e  com m ission m em bers.

T he C om m ission ac ts  as  an  a d v i­
so ry  body  to governm en ta l fisheries 
policy  m aking.



AFLOAT AND ASIIORE
State Agencies Press Counties to Support Salmon Net Pen Expansion Plan
A lthough a n u m b er of C o u n ty  C om m issioners d id  not ag ree there  is com m on  g ro u n d  on  net pen aquacu ltu re , the  Asso-

MEC will m o n ito r the p ro g ress  of th is effort and  its im pacts on ourciation of C ounties is co n s id e rin g  the s ta te 's  proposal, 
m irin e  env ironm en t.

its:a

STATE OF WASHINGTON

October 6. 1989

Jamej A. Metcalf, Executive Director 
Waihington State Aisoctauon of Counties 
1075 South Franklin 
Olympia. WA 98501

Dear Jim:

Thank you for coordinating our gathering on October 3. 1989 with county officials to 
discuu salmon net pen issues. The session was very productive and promising. This 
letter is being sent lo (hose in attendance to confirm the matters discussed and to suggest 
a direction for coordinated actior on salmon net pen siting.

Almough our discussions were trank and candid, and we understand well the difficult 
nature of these issues, we were heartened by the encouraging ptospect that common 
ground does exist which may serve as the basis for moving forward to consensus 
solutions. Specifically there appears to be support for the following general propositions:

1. We ought to clarify state policy on aquaculture and salmon net pens, to clearly 
define: a) the interests of the State in managing state-owned property and 
protecting water and aquatic resources; and h) the responsibilities of local 
governments to exercise land use authority under various state laws, so as to 
resolve the conflicts that apparently now exist.

2. A properly managed and sited salmon net pen industry can benefit Washington 
State and local jurisdictions.

3. A state preempti-e effort on salmon net pen siting and regulation Is sn
unacceptable option and would only serve to compound an already difficult
situation.

8. The state avcncies are interested in supporting a net pen industry to be regulated
and sited under circumstances that protea water quality and other environmental 
values. The environmental concerns associated with salmui net pens may be 
addressed through careful regulation, proper siting, and monitoring

5. The counties share the w i.'<  environmental goals and are vitally interested in
maintaining local control ovet siring decisions. The counties are frustrated by 
the kind of stale review of k*." I decisions that now exists.

James A. Metcalf 
October 6, 1989 
Page two

h. The stale agencies and at least some counties are open to exploring alternatives 
that may lead to a coordinated state/local approach to salmon net pen siting and 
regulation. That discussion could include representatives from industry, 
environment, the tribes, upland landowners and other affected interests.

Although many possible solutions were discussed, the state agencies recommend that we 
Include other affeacd interests in these disevxsions before developing speafic proposals 
Many expressed (he need to consider our discussion further and to confer with 
constituents. i

Based upon the foregoing the sure agencies recommend that a task force reflecting the 
Interests of the state, the local governments, the tribes, environmentalists, the net pen 
industry, upland landowners and others be formed as soon as possible for the pvoose 
of tapping the community's expertise in this area and forging a consensus based o>. the 
best technical Information and consistent with the general principles oudined above. 
Such a consensus should have the result of providing for a viable salmon net pen 
industry In Washington Slate with coordinated state/local regulation and proper 
environmental safeguards.

We would ask tha< the various county representatives who attended our meeting last 
week advise you by Oaober 13, 1989 of their interest in partia'paring In such an effort. 
If the response is posirive. a task force will be formed. Because the legislative session 
is approaching lime Is of the essence. We would appreciate everyone's prompt 
consideration so that we can get muving on this issue.

We look forward to a constructive and positive coordinated effon.

Sincerely,  _

Brian Boyle
Commissioner of Public Lands

Joe Blum 
Director, Department of Fisheries

Chris Gregoire J  
Director, Department of Ecology

'=•
Alan Pettibone
Director, Department of Agriculture

e  Attached List

Wondering Whatever Happened 
to the State P.E.I.S. for  
Salmon Net Pens?

MEC m em bers w ere  a m o n g  the 
m any in d iv id u a ls  w h o  ra ised  se rio u s 
questions ab o u t the ad eq u a c y  o f the 
state 's p ro p o sed  p ro g ram m atic  
env ironm en ta l im pact s ta tem en t for 
salm on net pens issued  last sp ring .

A ttacked as shallow , incom plete  
an d  biased, the  P.E.I.S. rep o rted ly  has 
been extensively  re w o rk ed , a n d  is 
expected to  be  releas .-d b y  the  first of 
the year. S tay tu ned .

A tlantic Salmon Caught by 
Puget Sound Anglers

The Seattle T im es rep o rted  A tlantic  
Salm on are  being cau g h t b y  sp o rts  
fisherm en in various un like ly  locations 
a ro u n d  P uget Sound, in c lu d in g  W est 
S e a ttle , B ellingham , and  tw o  in fresh 
w ater stream s.

Lee H oincs of the S tate D ept, of 
F isheries is collecting all d a ta  on  
A tlantic Salm on -escapees from  fish 
fa rm s -c a u g h t in the state. M uck 
leshoot tribal biologist W ill Sandoval 
rep o rted  fisherm en from  h is  tribe  have  
netted  a num ber o f A tlan tics th is year 
a n d  expressed serious concern  that 
these foreign fish could  sp read  d isease  
o r successfully spaw n, d isp lac in g  
n ative  salm on.

MEC Grows to 26 Members
It on ly  took a ru m o r of a salm on 

p en  app lica tion  to convince so m e  80 
resid en ts  of the Eld In let area near 
O ly m p ia  to o rgan ize  an d  join MEC.

C itizens in  o th e r areas h av e  form ed 
ac tion  g ro u p s  an d  h av e  jo ined  MEC to 
b a ttle  th reats to the m arin e  en v iro n ­
m ent. T hey are  - 
V ashon-M aury  Island C itizens, 
W hiskey C reek  O rg an iza tio n  o n  the 
O lym pic  P en insu la  w est o f P o rt 
A ngeles an d  C olvos Passage C oalition 
at G ig H arbor.
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SEAWEED FIRM "RESTRUCTURED"
A m erican  Sea V egetable, the 

closely he ld  firm  tha t app lied  in Skagit 
C o un ty  to install the w orld 's  largest 
non  seaw eed  aquacu ltu re  opera tion  is 
being ’restruc tu red ,"  accordii g to its 
p resid en t, John  Olson.

T he orig inal ASV p roposal d rew  
national m ed ia  a tten tion  an d  raised a 
storm  of p ro test from  citizens and 
env ironm en ta lists  th ro u g h o u t the 
n o rth w est from  m any  o th e r p arts  of 
the n a tio n  w hen first p roposed .

ASV orig inally  sough t perm its  in 
B urrow s Bey and  off the  northeast 
shore o f G uem es Island for alm ost 1.7 
square  m iles for its p roposed  nori 
cu ltivation . The B urrow s Bay site 
app lication  w as w ith d raw n  and  the 
G uem es proposal even tually  reduced  
to 376 acres m  tw o sections, one on  
each s id e  of Jack Island, a N atu re  
C onservancy  p ro p erty  off the n o rth ­
east G u em es shore.

ASV o p era ted  a "test facility" on 
the easte rn  shore of V ashon Island for 
several years. A quacu ltu re  in d u stry  
sources indicated  the firm 's sou thern  
Tuget Sound opera tion  w as not a com ­
m ercial success.

M r. O lson w as engaged  last y ear by

a C anad ian  aq u acu ltu re  firm , C anada 
W est N ori P roducts, for w hom  he 
cu ltivated  nori a t S tuart Island that 
w as processed  in V ictoria.

C anada  W est p resid en t G ordon  
Sm ith told M EC that M r. O lson  is no 
longer associated  w ith h is firm . H e 
also sta ted  that h is opera tion  is far 
sm aller than  the  ASV p roposal for 
W ashington  sta te , and tha t he view s 
nori aq u acu ltu re  as incom patib le  w ith 
settled areas like the ones sough t by 
ASV in Skagit C oun ty  for nori 
culture.

Sm ith said  his firm  soon will 
relocate to a rem ote section of the

w est coast o f V ancouver Island to 
m in im ize  u se  conflicts.

M r. O lson 's p a rtn e r in ASV, John 
M errill, PhD ., has form ed a sep ara te  
com pany.

Mr. O lson  told MEC that d e sp ite  
the  reo rgan iza tion  of his com pany , the 
app lica tion  w ith  Skagit C o u n ty  for a 
seaw eed  aq u acu ltu re  project off 
G uem es w ill in tin u e .

As of N ov. 1st, Skagit C o u n ty 's  
D ept, of P lan n in g  and  D evelopm ent 
h as yet to ru le  w hether or no t the  ASV 
p roposal sh o u ld  be requ ired  to 
p rep a re  a site-specific env ironm enta l 
im pact s ta tem en t for this project.

A S V  m t  Firm, ViMkom IttmA. IM 7
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J U N E A U ,  A L A S K A  9 9 8 0 1 - 1 7 9 6  

P H O N E :  ( 9 0 7 )  4 6 5 - 2 4 0 0

April 25, 1989

The Honorable Dick Eliason 
Alaska State Senator 
P.O. Box V 
Juneau, AK 99811

Dear Senator Eliason:

Thank you for sharing with us your interpretation of the legislative 
intent of AS 41.21.302 which allows aquaculture "facilities" within 
a marine park. The hearing record did not provide any definition of 
the intent.

The park regulation has been suspended, in part, because of the many 
comments and questions which we received. The process may be 
resumed this fall with additional public and agency participation.

Sincerely,

Lennie Gorsuch 
Commissioner

cc: Neil Johannsen, Director
Division of Parks ana Outdoor Recreation








