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This bulletin is dedicated in memory of AK Larsscn, who
worked tirelessly to increase the professionalismof North Pacific
fishermen and to improve the quality of fish landed in North Pacific
1EDF[S AK \Aglsﬁa grherrmn m\a/gﬂ writer whose educational guidelines

or commercial fishermen Staﬁs
W. His works mcludetﬁléi‘/ﬁﬁgj mef’aa

a Marine Advisory bulletin publlshed in 1975 by the
University ofAIaskaSea Grant Program, and “Soime ABC's of

Fo’c’sle Living,” which \es.co- Jaeger, appeared in
the July 1974 edltlon of Kﬁme ﬁlb > GS%II and later wes
published as a handbook.
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Preface

The purpose of this bulletin is to summerize available informe-
tiononthe rraj uaI ty oblens encountered by asers of wild
Pacuﬁc salmon recormendatlons for the improvement

ty. Much mforrmtlon included inthis bulletln has

'”°e e‘%‘%@f‘ﬁw

wes published by the
I\/brketlng Institute (ASMI) in 1986 Althcugh 1h|s buIIetln IS
directed primerily to fishermen, the general facts and informetion it
grtalns are applicable to all persons V\ho handle or transport raw
mon,

Fish quality education has been a priority of the Merine Advisory
Program since its inception in 1963 as the Fisheries Extension
Program at the University of Alaska. Captain Chuck V\ells, who has
fished commercially in Alaska for many years, is prominent among
those who influenced the establishrment of fish quality education and
resource conservation as long-term objectives of the program. To
him 1 extend my sincerest thanks.

ASMIec!I%SIe Segfoods Inc., I\/ﬁarzy]d ﬂﬁer University OfAIa??dkand
cosponsored this publication. other organizations and indi-
viduals contributed to its development and production. Dr. Donald
Kramer provided continual encouragenent, sources of informetion,
and many helpful comments on the menuscript. Others who re-
viewed the manuscript and made valuable ions are Chuck
Crapo, Marine Advisory Program, School of Hisheries and Ocean
Sciences, University of Alaska Fairbanks; Charles CR. Canplell,
Chief, Technical Services and Product Inspection, Departrent of
Fisheries and Oceans, Government of Canadl; and Kenneth
Hilderbrand, Marine Advisory Program, Oregon State University.
Special thanks are due to Cliff Phillips of EC. Phillips and Son
and to Erling Nilson of Port Chatham Packing Commpany for inf
ood quallty problens, and 1d ilson,
Captain Avt Blvan [, for their
extenswecormentsmmed&sl éﬁr ation of upwelling RSW
Systers on purse Seirers. Laurle IMcNiicholas edited, deS|gned ad
supervised the production of this bulletin; Ellie Evans typed the



manuscript; and Deborah Mercy produced the illustrations. Their
efforts are greatly appreciated. ASMI contributed the cover photo-
graph. Ore ofthe photos in this publication appears courtesy of the
U.S. Food and Drug Administration, and two appear courtesy of G,
Baker and G. Gibbaid, as noted in captions; others were taken by the
author at seafood processing plarnts.

Although many persons provided informetion for this publica-
tion, the author is entirely responsible for any erroneous facts,
interpretations, or recommendations that may appear in it

This bulletin wes produced with funding from ASMI; the Alaska
Fisheries Development Foundation; Icicle Seafoods, Inc.; the State of
Alaska; the University of Alaska; and the Alaska Sea Grant College
Program in cooperation with the U.S. Departrrent of Commerce
under Grant No. 90 AA-D-SG066, project number A/75-01.
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I. Introduction-

Salmon that are bruised in handling are a major economic drain
on the fishing industry. mcreaieanunfa\/or le market image,
have higher weig ft 10ss, and arc of lower grade and ity than
salmon thet are handled careful 1%OdBrulsed products long
plagued many segments of the food industry.  For exanple, bruising
of even the hardy potato is a serious economic problem in the
industry it supports (Kline-Schmidt 1989). To e effectively
for the consumer’s food dollar, all segments of the food industry
nustcontmuallymprwetfeqxahtyoftrelrprodjcts

Quality is especially important in today’s highly competitive
salmon market. Unlike rice, potatoes, or pasta, salmon is not daily
fare; it is a speciality food in North Aerica, Asia, and Europe.
Consumers rmust be attracted to salmon, and ifthey are to be repeat
customers, the product must meet their expectations. To meet
consumer expectations, the quality of net caught salmon nust
improve. The old ways of handling and taking care of fishare nc
longer acoeptable.

Over the past 15 years, the following mejor changes inthe
salmon merket have affected all aspects of the industry: (1& inthe
mid-1970s, the amount ofselrmn going to the frazen market in-
creased at the expense of the canned volure, and (2) inthe late
1980s, the production of farmed salmon expanded rapidly.

The industry did not react quickly to meet merket needs for a
better product as consumer dermend shifted from canned to frozen
salmon. The quantity of frozen salmon increased, but in general its
quality still does not meet merket expectations. Historically, most
Pacific salmon destined for the frazen and mild cure merkets were
taken by trailers and gillretters in Southeast Alaska, British Colum+
bia, and the Pacific Norttmest.  These fishermen tradiitionally fished
for the high value markets and took very good care of their catch,
meeting the demand for kings S|Ivers and bright Southeast Alaska
chumsalnon. Inthe md—19705, the demand for fresh and frozen
fish, including frozen salmon, increased rapidly inthe US. merket.
dLgitIer Increases in deneraldrg\ere spurred by a uation %‘ethe

ar against European and Japanese currency. To meet the in-
creased demand, salimon freezing expanded in Southcentral Alaska
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and Western Alaska. However, fishermren operating in these areas
hed little experience in producing fish for the frozen market, sothe
product quality did not meet market needs.

A second major source of pressure on Alaska’s salmen markets is
the recent rapid e jon in production of farmed salmon. From
1985 throug the world suppI?/ of farmed salmon increased
from 102 million pounds to 621 million pounds. In contrast, between
1982and 1990 Alaska’s production of fresh and frozen salmon has

323 million pounds annually. (See figure 1on page d.
I\/bst salmon are sold fresh, and iimited amounts arc frazen,
SO it is oovious that Alaskano Ionger controls the salmon merket;
instead, the market controls the Alaska salmon industry.

Avery recent trend in salmon farming will put even greater
pressure on wild salmon markets. In 1990and 1991 Norway froze
large amounts of salmon to ease the glut of fresh salmon on the
world market. Salmon farmers in Chile freeze about half of their
total production.  In 1990 Chilean exports of frozen farmned salmon
to Japan accounted for 7% of Japan’s salmon mports accordlng toa
forthcoming paper by J. L. Anderson and Y. Kusakale

A. The problem

Bad attitudes that persist among some menbers of the fishing
sector are amajor cause of poor product auality. Such attitudes stem
fromshort seasons, fierce competition for fish, and limited vessel
capacity for fish and mechinery. These conditions produce a gereral
feeling that the first and foremost job is to maximize the harvest and
that care of the product is secondary. This feeling leads to rough
handling; poor or no chilling; and in some cases, dirty, unsanitary
holding conditions. These practices rrustdwange if the Alaska
salmon industry is to regain control of the salmon market

Despite bed attitudes some in the fishing sector, during
the past 25 years all segments of the Alaska salmon industry have

macde good progress in improving product quality. For e Ie ﬁsh
pughs are no longer commonly used, dry scowtendering is
thing of the past, and a large percentage of the purse seine ﬂeet uses

(Continued on page 4)
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'O AUtlct Harvest ~ ----—- F oo, Alulu Frozenind -------- 0-—--- Firmed Silmon
Fresh Production

Figure 1. Comparison of total Alaska salmon harvest, world production
of farmed salmon, and Alaska’s fresh and frozen salmon production.
Alaska’s canned salmon production is the difference between the total
Alaska salmon harvest and the total Alaska production of fresh and frozen
salmon. All figures are in round weight. Sources: Alaska Department of
Fish and Game statistical leaflets, Alaska Seafood Marketing Institute,
National Food Processors Association, and Alaska Fisheries Entry
Commission.
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(Continued from page 2)

some formof chilling. Some inthe gillnet fleet (even in remote
areas) use ice or chilled seawater to cool their fish.

The problem facing the Alaskan salmon industry is thet its
competitors have advanced so rapidly in merketing a high-quiality
proauct. For exanmple, handling of farmreared salmon Is designed to
produce the freshest, most defect-free product possible. Farmreared
salmon, regardless of their source of origin, are usually in transit to
merket within four hours after they arc slaughtered.

B. The opportunity

The world supply of salmon increased rapidly during the 1980,
and by 1990 farmed salmon amounted to 28 percent of the world
production (Alaska Seafood IVarketing Institute [ASMI] 1991). This
Inclicates that the growth in farmed fish has increased the consump-
tion of salmon. Currently, most farmed fish are merketed fresh,
which reduces inventory costs. More importantly, freshness appeals
to consurrers. The 1991 ASMI report shows that quality, freshness,
and consistency of supply are the most important factors in attracting
usersto salmon. Until ocean ranching of chinook, sockeye,
and coho becormes a major elerment in overall “wild” salmon produc-
tion, Alaskan fish producers .can control only quality, one attribute of
which is freshness.  Producers of farmed salmon can control supply
as Well as biological factors such as weight, flesh color, flesh firm-
ness, and ail content

C. The characteristics of quality

Each species of salmon has its own distinctive quality attributes.
Quality is what buyers consider desirable ina product, a set of
characteristics that mekes eating the Froduct an enjoyable experience.
For salmon, these characteristics include , flavor, odor,
texture, and freshness. (As the wordfreshness is used here, itisa
function of time and tenperature and does not differentiate between
frozen and unfrozen fish.) Freshness is given primary ermphasis by
marketers of farmed salmon. For the most part, harvesters and
processors of wild salmon do not pay enough heed to freshness.
Neither the U.S. Food and Drug Administration nor the Alaska
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Departrrent of Environmental Conservation inspects for freshness.
Both agencies ensure only that minimumstandards are met. Their
main concerns are that the product is wholesorre (free fromdecom-
pasition, adulteration, and contamination) and wes not handled and
processed under conditions Wherein it may have become contami-
nated or adulterated.

Avoluntary seafood inspection program has been administered
for many years by the National Marine Hisheries Service for the US.
Department of Commerce (USDC). The USDC inspection certifies
onIy that wl derprooessed under sanitary conditions and meets a

nition of standards as staled on its packages. In
the Nort Arrerlcan scientific community, most seafood technology
research has been devoted to understanding bacterial spoilage,
chemical measurements of spoilage, and methods of extending the
shelf life of fish. Nowonder we pay so little attention to the overall
quality and freshness of our seafood. Incontrast, much research in
Japan and Europe is devoted to methods for measuring freshness, and
bath physical and chemical methods have been develaped. 1n Japan
the chemical score for freshness often is displayed on a product at the
retail level. This chemical score is a measure of chermical changes in
fish flesh which occur before significant bacterial growth takes place.
These methods are little used in North America. Qur lack of concemn
for freshness is an attitude which must change if Pacific wild salmon
%rghm North Aerica are to compete successfully with farm reared
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II. Objective

The objective of this bulletin is to increase anareness of quality
prablerrs in the care and handling of wild salmon harvested by
gillnet, purse seire, and troll gear in all areas of the northeast Pacific.
This bulletin points out quality problemareas commonly encoun-
tered in the production and manufacturing of wild salmon and mekes
recommendations thet, if followed, will reduce conplaints encoun-

tered in the marketplace.
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I1l. Biology

Several aspects of salmon life history affect the quality of the end
product. Genetic controls determine flesh and skin color as well as
oil content; however, degree of meturity also strongly affects these
quality attributes. Factors associated with the method of hanvest and
killing also have an impact.

A. Intrinsic quality

Intrinsic quality refers to the set of characteristics unique toa
species, to populations within species, and to individuals within

lations.1 These characteristics reflect the natural condition of a
Ive fish. Intrinsic quality characteristics thet are important market
factors include size, color of skin and flesh, oil content, flesh texture,
and degree of meturity. Intrinsic quality varies with stage of matu-
rity, age, and season.

B. Extrinsic quality

Extrinsic quality refers to changes in fish flesh that take place
during and after harvesting. These changes include preventable
defects caused by bruisi(g, poor workimanship during proowsig,
contamination, or physical abuse. Bxtrinsic quality is Infl by
the method of harvest and by every person who handles the fish
(fromthe fisherman to the consumer). It also is affected by bacterial
growth and chemical changes which cannat be stopped, but can be
slowed by proper handling and storage. Fshermen can have their
greatest inpact on quality, and therefore the market, by controlling

extrinsic cuality.

1Because there arc so many genetically separate populations within a species of
salmon, the intrinsic quality of fish of the same species varies greatly. All major
buyers of Alaska salmon are well aware of that fact For example, Yukon king salmon
are renowned for their high oil content, bright flesh color, and thick belly walls. In
1991 Yukon fishermen received an average of S4.10 per pound for gillnet caught fish.
Cook Inlet kings arc large but do not enjoy a good reputation because they have low
oil content, relatively poor skin color, and thin belly walls. The average price for
Cook Inlet king salmon in 1991 was S1.15 per pound. Fish buyers also recognize the
differences in handling practices and other extrinsic quality factors in salmon produced
in different regions.
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C. Maturity

Salmon go fromthe juvenile to sexual meturity, spawning,
senility, and deeIh ina tlrreSt%%ee timespan for the meturing
process varies by species and is clasely correlated to the distance
fromsalt water to the spawning grounds. The onset of netur
coincides with rapid growth, increase in gonad size, firming of the
flesh, and setting of scales. Growth can beqoectawlar For

xarrple coho salmon in Southeast Alaskarﬁjeowat arate of 1pound
per week auring the August through Septermber period prior to
spawning. An Immeture, 3-pound coho harvested at the end of June
easily could have exceeded 12 pounds by the first week of Septem-
ber. An increase in gonad size and flesh ail content coincides with an
increase in body weight. High ol content, roe weight, and meturity
are important attributes of intrinsic cpality.

As salmon meture, they migrate to their home stream or spawn-
ing system  Feeding stops with the onset of sexual meturity, and
fromthat point on, intrinsic quality characteristics deteriorate. Stored
ail and proteins are the only energy sources. Proteins are used as the
primary energy sources during spawning migration. Oils are trans-
ferred to the gonads and are used as secondary energy sources during
the meturation process and spawning migration. Pigments are
metabolized along with the ails and protein. The carotenoid pig-
ments (red color cormpounds) are transferred to the eggs and skin in
ferrales and to the skin in meles (Ando 1986). As meturity

resses skln color dﬁanges and the bright silver color is lost.

(;(]1 body conformetion associated with
meturity also have a negatlve effect onquality. Inaddition, odor and
ggsvo;b W undergo chemical d1ar(1gesv\h|ch result in aalregs

Irable pr as Ieturity progresses (Josephson, Lindsay,
Stuiber 1991). These inmportant intrinsic quality properties which
change with age are relevant to the selection of fishing locations and
periods during the season. Therefore, salmon management has an
Important impact on the ultimeate quallty of Alaskan salmon. No
buyer wants a salmon with a dull color and lowall, lowprotein, and
high weter contents.
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D. Death and rigor mortis

The way asalmon is killed inpacts its overall flesh quality. A
uick, nonviolent death by stunning and bleeding causes the least
. Aviolent, protracted struggle hes a negative impact on
quality. It causes a series of rapid chermical changes that diirectly
control rigor mortis and affect freshness and storage life.

When a fish dies, its flesh and skinare bright and elastic and its
body is linber. This immediate post-death period is called pre-rigor
mortis. Ijuglrg pre-rigor, the cherical breakdown of high energy
Ccompounds activity continues & a termperature-con-
trolled rate in the same way as when afish is alive. \When afish is
alive, chemical breakdown and buildup are in balance, but upon
death, all systemrepair stops. The resultant chemical changes bring
about contractions of the skeletal muscle tissue. The stiffening of the
bodly is called rigor mortis. Rigor is similar to a severe muscle cranp
or charley horse. During pre-rigor and rigor, the breakdown of high
energy compounas is accompanied by the axidation of glycogen.
Glycogen metabolism produces lactic acid. The buildup of lactic
acid inthe flesh lowers pH; that i, it raises its acidity. High acid
content inhibits bacterial growth, so spoilage bacteriado not start to
increase until affter the fisn comes out of rigor. The period after ri
IS post-rigor mortis. During the immediate post-rigor period, the fish
becomes flaccid. At that tine bacteria build up and spoilage begirs.
The longer a fish stays in pre-rigor and rigor, the longer freshness is
meintained.

The length of rigor varies fromspecies to species and within
species. Much depends on the condition of the individual fish.
However, meximizing rigor time must be one of the handling objec-
tives. The critical period for maintaining freshness begins at the time
the fish first encounters the gear and extends through the rigor period.
The longer a fish stoglles before it is killed, the faster it will go inf «
rigor and the shorter will be the rigor period. Struggling causes a
rapid breakdown of high-energy conmpounds and the rapid oxidation
of glycogen, leaving little to be consumed during the rigor process.

Temperature also controls the length of the pre-rigor and rigor

periods, because it controls the chermical reaction rates. The higher
the termperature, the faster the reaction rates, and the shorter the

Biology 9



riods of pre-rigor and rigor. For cod the time inrigor at 0°C (32°F)
Psethree times longer than at 11°C (51.8°F). Even gentle handling of
fish during rigor shortens the rigor period (Jones 1964). The inpor-
tance of extending the rigor period as long as passible cannot be

overenmphasized.
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IV. Causes of Quality Problem s

Once afish loses freshness and general quality, no amount of
processing or technology can reverse tire process.  Fishermren get first
crack at the product because they are first in a long chain of handlers
extending fromthe ocean to the consurrer. Each time afishis
handled, wrever&blechnegetakes lace. The ree of damage
depends onhowgently or ca?le%h%nd led. Thereis
no magic in the fish business: ling andattentlon toevery
detail of quality are the only w”s to prevent quallty problers.

A. Physical defects

Physical damege Is the primery cause of quality loss in net
caught salmon. Gaping flesh is tire most common serious defect,
foIIOV\edbyblwsmgandsoft#r hy) flesh. I\/hnyofthesedefects
cannot be detected in fresh or frozen dressed salmon urtil the fish are
split, filleted, or steaked. Damage fromnet marks results ina loss of
scales. Gillnet marks cetract fromthe appearance of fish, but unless

the marks are deep, damage is superficial and easily trimmed.
1. Gaping

Gaping is the separation of me muscle layers due to weakening
ofcorlmel:ctlve t(lssue prtﬁt mam 1holes or sg:tg toThe appear between the
muscle layers (see photogr on page Severe gaping
shown in photograph 1 is aserious cefect that mekes the s?gepunsun-
able for mild curing or a cold smoked product It also detracts from
the appearance of fillets and steaks. The chief causes of gaping are:

a. Allowing the fish to go into and through rigor at high tem-
perature (Love and Hag 1970). This is directly correlated with the
pH of the flesh (Love 1979). At ahigh tenmperature, the muscle
tissue contracts so violently that it separates from the connective
tissue. (The thin, white layers shown between the large, red nuscles
in photograph 60npage28andphotograph 11 onpage B are
connective tissue.) The connective tissue in fish is very weak
compared to that of manmmals, and is further weakened at high
termperature.

ko The nutritional condition of the fish. A fish in good
condition hes higher stores of glycogen that provide for greater lactic
acid buildup and more violent contraction of muscle tisste.

Causes of Quality Problems « 11



ar‘dy ngthe fishwhile itis inrigor. The muscles
are ve rigid durlng rigor. Bending or straightening uie
fish vv| I tear its connective tissues and lead to ?ao

d. Lifting or pulling the fish by its tai partlwlarlyv\hen
removing salmon fromagillnet orlrftlngaheavyﬁsh This formof
abuse causes gaping in the area of the caudal peduncle (tail section).

ing is insidious in that neither the external appearance nor
the belly cavity of the fish may reveal any sign of poor handling.
ing eliminates many fish of otherwise fine quality fromthe high
price side of the merket because they are not le for men
tu;gg as smoked salmon or for use I the white tablecloth restaurant
tr;

2. Bruising

As explained in the opening paragraph of this bulletin, intermel
bruises are the bane of the wild salmon industry. A large bruise not
only prevents the fish from being manufactured as on, It r a(e]‘pr
waste because the bruised area and the soft, mushy flesh adjacent to
it must be cut anay.  The equivalent of several steaks o the entire
caudal peduncle area may bewested. Bruisingjust in front of the
caudal peduncle, as shown in photograph 2 on page 24, may be
caused by lifting a salmon by the tail, dropping it on the tail, or
bending the tail whendie fishis inrigor. Any action that breaks the
backbone of die fish can cause a severe bruise.

Bruising can occur bothrwhen the fish is alive and after it is dead.
The flesh of the salmon shown in photograph 3 on page 25 wes
bruised after the frazen fish wes defrosted. Japanese research on
gilinet caught chumsalimon showed thet the incidence of bruising
Increased from21%in fresh, split fish to 40% after the fish had been
frozen. Apparently, freezing of the soft flesh in the area of a bruise
further damagges the tissue, allowing blood to spread.

Most fish with external gillnet merks will have superficial
bmrses alorithedorsal bones and near the dorsal fin (see photograoh

These bruises easily can be trimmed anay when
splrttrngt sh; they are not ovious in steaks. Deep gilinet merks
that leave indentations in the skin and flesh can be accompanied by
bad bruises (see photograph 5 on page 27).  Such bruises generally

12 « Care and Handling of Salmon



result from leaving gear in the water too long in heavy seas. As the
net surges in heavy seas, the fish again may e gilled by a section of
net. This will cause the net to stretch and can result in serious

e to the fish, including breaking the back and cutting the skin.
Towing a gillnet containing salmon also will damege the catch.  FHsh
damaged &s severely as the salmon shown in photograph 5 should be
discarded but seldomare.

Other causes of bruising include heavy blows to the flesh, as
when fish are hit with the back of a gaff, dropped fromthe brailer to
the bottom of the hold, stepped on, gaffed or pughed in the body, or
thr|c|>\/\n |nth(€1rigl]o§ ontothedeck, g;\rﬁlinto t(cx&pr%rtnszsoﬁlg oceur in
tro e to improper gaffing (see photogr: on page
28) and In %Ilnet caught% due to puncturing with a picking hook,
gaff, or onpage 29). Bruises appear more
often and are Iarger in ﬁsh Id at a high temperature (Jones 1964).
Bruises appear in both canned and frazen products. They are un-
sightly and unappetizing, and they result in unhappy consuners.
Remember, when salmon bruises, everyone bses: Handle with care.

3. Mushy flesh
I\/Ushyorsoftﬂesh is caused by physical damege or by chemical

ch breakdown and bacterial digestion.
|cal damage ized in this section. ograph 8

mpageSOshd/\s mthecaudalareaofaglllnet
ht sockeye salrmn Tne owing of the fleshjust posterior to
the Icha\/ltybeIowthe shows that axidation of the ail in

that area has taken place much faster than in the undameged dorsal
muscle. Mushy flesh is caused by the same kinds of abuse that cause
bruising, including stepping on fish, piling themtoo deep, and
dropping them, but the damege is more general

IVushiness is easily detected when a salmon is split, because the
knife will stick to the flesh. Mushy flesh renders a side unsuitable for
the manufacture of lox. It will give afillet a poor, dull appearance.
The cooked flesh will have a.dry, mealy texture and may have an off
flavor associated with rancidiity. Preventing mushy flesh by handling
salmon more carefully is a must
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B. Enzymatic breakdown of protein

Enzymes are chemical compounds responsible for speeding up
reactions such as the breakdown of pratein. They also are essential
for building proteins. However, all meintenance stops when the fish
dies. Enzymme activity is temperature controlled; it increases in
proportion to increases in tenperature.2

The most commonly seen effect of enzymetic degradation is
belg_/ bum (shown in photograph 9 on page 31?. Belly bum is caused
by digestive e that break down the wall of the intestinal tract,
leak into the bel ycavit?/, and then begin todigest the body welL In
less severe cases the belly wall will have a deep red color, but no rib
bones will be exposed. Other which control protein break-
down are present inthe muscle cells. They are responsible for the
general softening of flesh.

Other major factors diat hasten enzymatic degradation of fish
flesh are crushing and pressure. Exeriments have shown that even
relatively low pressure will significantly increase activity.
Sockeye salmon that were held under 36 inches offish for 24 hours
had enzyme activity three times higher than that of sockeye held for
the same time under only 12 inches of fish (Mbtohiro and Akazawa).

The degree of meturity affects enzyme activity in some fish. For
exarmple, immeture silver salmon become very soft immediately
post-rigor, even t they are firmand resilient before and during
rigor. Salmon which have stopped feeding have lower stomach

enzyme activity than do actively feeding fish.
C. Spoilage

The narrow definition of spoilage is decomposition and putrefac-
tion caused by protein digesting bacteria. Bacterial spoilage is still a
problemwith salmon produced in Alaska. It can be found in fresh,
frozen, and canned products. VWhile incidents of decormposition are
much less common than other defects, the loss of quality and fresh-
ness due to bacterial changes are problernts encountered statewide.

2This is generally true between 32‘F (0*C) and 68'F (20'C); however, each enzyme
has a specific temperature at which itis most active. Mostenzymes which break
down protein are denatured at high temperatures.
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Alive salmon has bacteria on the skin, gills, and in large num-
bers inthe gut. The flesh of alive fish is sterile; however, when the
skin is broken or punctured, bacteriaenter the flesh. After the fish
hes been killed, bacteriapopulations remein relatively stable during
pre-rigor and rigor. \When the fish emerges fromrigor, bacteria
populations grow at a fairly predictable rate which is temperature
dependent. Aswith enzyme reactions, the higher the tenmperature,
the faster bacteria populations increase. Bacteria can be added to the
product from anything that comes in contact with the fish, such as

loves, the boat deck, the beach, and the chilling system. The more
eria on the fish, tire faster they lose freshness and spoil. Cuts or
punctures in the skin or belly wall expose flesh, and the things thet
make these cuts or punctures can inject bacteria into the flesh. This
will greatly accelerate spoilage of the fish.

D. Other causes of quality problems

1. Rancidity

Rancidity in fish is caused by the oxidation of ails (lipids). The
first sign of rancidity in salmon is yellowing of the exposed flesh of
the belly cut and collar. In more advanced , further yelloning
of flesh takes place, especially inthe belly, and the flesh has a strong,
unpleasant odor. In the most severe cases, the ails bleed to the
surface of the belly wall and skin and develap a rusty color. Such
fish are unfit for human consunption.

Rancidity usually doesn’t show up in properly handled, fresh
fish, because the reaction rate for lipid oxidation is slower than it is
for bacterial spoilage or ic breakdown. The chain reaction of
lipid oxidation starts soon after the fish is killed but proceeds more
slowly. Sunlight and certain ions (such as iron and copper ions) are
catalysts for lipid oxidation reactions. The ultraviolet (UV) in
sunlight is a particularly strong catalyst. Exposure of flesh to direct
sunlight for as little as one hour can cause ails to oxidize to the point
thet rancid odors become obvious. Once the oxidation reaction
starts, it cannot be stopped at frozen storage temperatures of OF
(-17. t0-15*F (-26.11*C), even if air is sealed off by glazing or
impermeable vacuum packaging.
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2. Sunburn

Sunburmn can be a serious problem in the setnet and skiff fisher-
ies. In mild cases sunbum appears as aslight blushing during
freezing. After freezing a deeper blushwill appear. In severe cases
the skinwill be d wrinkled, as shown in photograph 10on
page 32. Suchfi hawmshyﬂ&hfromenzyrmﬂcbreakdmnarﬂ
are unfit for human consumption. Direct sunlight is not
either for sunbuming or for catalyzing oxidation reactions. The UV
in sunlight will penetrate cloud layers and cause the same problens
as Will direct sunlight.

3. Dirt

Dirt is a problemwith many fish caught insetrets. In Cook Inlet
and Bristol Bgz which have high tidal ranges, fast currents make it
difficult to pick fish fromthe nets except ng high and lowtide
slack periodk. V\Adetldal flats ensure thet the nets will go dry at low
tide, allomng fishto lieinmud. This adds large uantltles of bacte-
riato the su ofthe fisn. Sand and mud are ditficult to wash of f
fish because they lodge in the slime and eﬁually inthe gill cavity.
There is the potential for dirt to end up in the finished product. Dirty
decks, checkers, and holds add to the bacteria load. Pets present
speC|aI sanitation prablens, so they should not be permitted on
vessels that catch or transport salnon.
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V. Improving Handling Techniques

The qualitly of Alaskan salmon can be greatly improved by better
care and handling of the fish at every st harvesting through
processing. The tenmperature and menual handling of the product are
under the control of the fishermen. Facts and recommenaations that
must be considered in any attempt to improve product quality and
regain lost merkets include the following.

A. Temperature

Shelf life is defined as the maximum length of tine a food is
desirable for human consumption. Shelf life isadirect function of
product tenperature. \When all else is equal, the rate of loss of
freshness will increase with increases in termperature (Doyle 1989).

The shelf life of fresh sockeye salmon handled under ideal
condiitions gererally is consicered to be 12 days, assuming that the
fishis held at 32°F (0°C) fromthe time of death. Ina 24-hour
period, whena fish is held at 32*F(0C), 1day of shelflife is used; at
39°F (3.89°C), 2 days of shelf life are used; and at 50°F (10’;,?, 4
days of shelf life are used. In other words, when asockeye salmon is
held at 50"F (10°C) for 1day, only 8 days are left to get the product
to the consumer (see table 1on page 18). The shelflife of a fish
varies with its intrinsic quality at the tine it is harvested. The
expected shelf life for various species of hlglg-qjallty commercially
caught and processed salmon is as follows: kings, 10 days; silvers, 10
to 12 days; chums, 13 days; and pinks, 6 days.3

Many fishermen believe that holding salmon from 12 to 24 hours
at ambient temperature does little damege. This is sheer nonsense.
As pointed out above, the first fewhours after desth are critical in
determi n|ngI the duration kgl)f the pre-rigor g&d rigor pt]gnﬁ_cllls_. Eﬁt;nd-
ing rigor as long as passible is a primary objective of chilli .
Crapo, Kramer, arJ)Ig%Syle (1988) have shown thet rmturersxiqlver

3 Because laboratory experiments usually are conducted under ideal handling
conditions in which the fish receive liule abuse, published shelf life times usually arc
longer than those listed here. Laboratory experiments usually do not reflect the "real
world” in which a large quantity of product must be handled in a short time.
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salmon caught inapurse seine and bled, guited, and layer iced were
inexcellent to condition after 8 days. In the same experiment,
silvers held at 50°F (10°C) for 12 hours and then iced were in fair to
good condition after 8 days, while delaying chilling for 24 hours
prior to icing resulted in a product that wes unacceptable on the

fresh or frozen merket 8 days after harvesting. Immediate chilling of
the catch is the only acceptable holding method ifwild salmon arc to
compete at the top end of the market.

Another marketing disadvantage in unchilled fish is shrinkage.
Research by Tomlinson et al. (1969%) showed thet sockeye salimon
stored in boxes 12 inches deep and held at 60°F (E.%‘éﬁefor 12
hours lost 0. 7%ofthe|rbOdyV\e Sght while those held 24 hours lost
1.2%of body we mon held in the hold of a vessel
will lose much rmre\/\ﬂghtthantheflsh held inabox only 12 feet

Table 1 Relative rates of spoilage and loss of equivalent days
on ice for different temperatures and times*

Temperature Relative rate Equivalent days on

of spoilage ice with time

°c °F 12 hrs. 24 hrs,
200 2840 0.64 0.32 0.64

000  32.00 1.00 0.50 1.00

200 3560 1.44 0.72 1.44
400  39.20 1.96 0.98 1.96

6.00  42.80 2.56 1.28 2.56

8.00  46.40 3.24 1.62 3.24
1000  50.00 4.00 2.00 4.00
1200  53.60 4.84 2.42 4.84
1500  59.00 6.25 3.12 6.25

* Equivalent days on ice 'lomputations were carried out to three places for
mathematical accuracy only. Because of biological variablility within a
species, numbers arc meaningful only to one place past the decimal point.
For example, ifa fish is held a 50" F (10°Q for 24 hours, r=4 means 4
days of shelf life are used in 24 hours; 2 days arc used in 12 hours.
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deep, because the greater physical pressure on themwill squeeze out
more body fluid and slinre.

The old saying, Colder is better, is true to a point: a low tempera-
ture inhibits bacterial gronth. However, at 284*F (-2*C), where fish
fleshis partially frozen, ice crystals formin the cells and some
enzymes become more active. Salmon roe tums dark and is of low
value when partially frazen. An ideal holding temperature for
salmon is 31F(-0.56'C) to 32*F (0*O.

B. Chilling methods

The three acceptable options available to a fisherman for cooling
his fish on a vessel are ice; chilled seawater (CSW), which is sea
water chilled with ice and mixed using air, and refrigerated sea water
(RSW). CSWis also known as “chanpagre ice.” Of the three
choices, prrgperly applied ice is best, folloned by CSW, and then
RSW (Tomlinson et al. 1974; Crapoet a 1990). Laboratory experi-
ments show that pink salmon held in ice arc acceptable to taste
panels up to 10days, while pinks held in CSWat 31°F (0.56*C) are
unacceptable after 6 days (Crapo et al. 1990).

Each ofthe chill storage methods has the following advantages
and disadvantages.
1. Advantages of Ice

a. Keeps salmon fresh longer.
b. Results in a better appearing product when properly applied.

2. Disadvantages of ice

a. Requires more labor and time than do other methods.
. Requires horizontal shelving inholds more tt.an 4 feet deep.
c. Isunavailable insome locations.

3. Advantages of CSW

a. Low labor input needed for fish stonage.
b. Has asinple mechanical system
¢. Fishare maintained a a constant temperature of 31+

-0>6C) in rly desi eIs.
( d. Igd%tgimﬂ?ﬁsgﬁpemethanm
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e. Can absorb heat from large loads of fish more rapidly than ice
or RSW.

4. Disadvantages of CSW

'?fastwb)dwm storage time is shorter than that of ice because fish
il faster.
0 b. Scale loss can be severe in heavy weather.

¢. Requires more ice than does the ice storage method alore,
because after ice is used to lower the temperature of sea water in the
hold to 31°F (-0.56*C), anle quantities of ice must be left to refrig-
erate the added fish.

5. Advantages of RSW

a. Low labor input needed for fish stonage.

b. Reguires no ice and can operate armywhere clean seawater is
available.

¢. Cools fish more rapidly than ice.

d. Can obtain lower termperature than ice or CSW.

6. Disadvantages of RSW

a. Maximumstorage time is shorter than that of ice because fish
spoil faster.

b. Heshigh ﬂﬂg{j 0osts and operating costs.

. Requiress operators.

d. Rl—gnobaclm If systembreaks down.

e. Temperature fluctuation is greater than that of CSWor ice.

Despite the fact that RSWand CSWsysterrs can be colder than
ice, salmon keep better in ice for several reasons. Fsh held in RSW
or CSW gain weight and absorb salt. For exanle, research by
Cr%oo etal. (1990% has shown that the salt content of pink salmon
held in CSW doubled in24 hours and wes 4 tines higher than the
original content in4 days. The water uptake of a pink salmon stored
in reached 3.5% of the body weight in4 days. \Water absorp-
tion makes salmon more susceptible to handling damege.  Salt and
water uptake affect both thclexture and flavor of frozen salmon, and
salt uptake promotes rancidity. Salmon keep better in fresh water ice
because the salt content of the flesh will not change significantly
durin%storage. Salmon iced in layers less titan 12 inches deep
absorb about 0.5 percent of their body weight in 4 days (Tomlinson
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etal. 196%). (Aaditional information about the effects of deep
stowagge is provided on page 22.)

Anather factor that shortens the shelf life of salnon held in CSW
or RSWis the difference in the kinds of bacteriawhich grow onthe
skin of the fish (Crapoet al. 1990). Pseudomonas bacteria are potent
spailers of protein foods and cause objectionable odors and flavor. In
CSWsysterrs this group of bacteria, which always is present in sea
water and in fish slime, quickly becomes the dominant bacterial
group. In contrast, the Pseudomonas aIpqo.;lations gradually drop to
zero in salmon held inice (Grapoet al. 1990).

Any oxygen inan RSWsystemiis rapidly used by aerobic
bacteria, which produces anoxic conditions. Amer%c bacteria (a
of bacteria which grows only in the alosence of air) quickly
ominate the system Many anaerobic bacteria take their oxygen
from sulfur compounds present inthe slime, skin, and flesh. This
produces hydrogen sulfide, which is the source of the strong, objec-
tionable odor found in most RSWsysterrs after several days of
operation. This odor is readily alosorbed by the fish and affects its

flavor,
7. Changing from ice to RSWor CSWand vice versa

It is common practice to switch fish held in ice to CSWor RSW

the opposite when the fish are transferred fromone part of the
harvesting chain to another. Sorme fish handlers believe that fish
transferred from RSWor CSWHo ice or vice versa lose their quality
faster than fish held in ice. This hes been verified inwork by Crapo
et al. (1990), who found that pink salmon which were changed from
one systemto the other had quality scores intermediate between pink
salmon held in ice and those held in CSW. WWhen iced fish were
svntched to CSW, the results were closer to those of tf. fish stored in
CSW. When fish held in CSWwere switched toice, the quality
scores Were closer to those of the iced fish. Qrapoet al. (1990)
concluded that it is less detrimental to fish quality to change fish
from CSW1o ice than vice versa.

The bulk of salmon produced in Alaska are frozen or canned.
Therefore, the storage %rriod for fresh fish before processing must be
short enough to allow Tor shelf life after processing. The maximum
preprocessing storage times for salmon in ice and RSWor CSW are:
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Ice RSWor CSW

ink 4 3days
gockeye 882£ 4 cays
chum 8days 4 chys
king 8days 3days*

silver 8days 3days*

+Recommendations for storage of king and silver salmon are based on anecootal
evidence. Frozen king salmon previously stored in RSW or CSW can be soft and
mushy when thawed. Because king salmon taken by seine and gillnet often arc
pumped or brailcd and subsequently are held in RSW or CSW, rough handling may be
the cause o f or a contributing factor to the poor texture.

8. Special problems with chilling systems

a. Ice: Theweight of iced fish puts pressure on fish stowed at
lower levels in deep holds. \ell-iced stored 40 inches deep
lost about 2.5% of their body weight in 4 days at sea (Tomlinson et
al. 196%0). Enzyme activity in fish increases as pressure fromthe
weight of fish stored above themincreases, as was pointed out on

page 14.

The use of horizontal shelving reduces on fish stored
beneath other fish. Shelving in pens of iced fish should be about 24
inches apart and never more than 36 inches a&itEn%(ch_y_h iceto
absorb incoming heat and cool the fish must ied inthe right
places. Sources of incoming heat must be consicered in estimating

uate amounts of ice.  IMgjor heat sources are the engine room
bul , Sides of the hold, and shaft alley. The deck head will
absorb heat onwarmdays. If the hold is well-insulated (with the
equivalent of 6 inches of urethane foam on the engine room bulkhead
and 4 inches on other surfaces), 4 inches of ice onthe bottom, sides,
and engine room bulkhead should be adequate fdaz-dgzeor 3-day
fishing period. Each layer of fish should be only 1fish deep, with
enough ice tojust cover each layer. When shelving is used, leave
enough room for 2 inches of ice between fish and shelving boards.
When the pen is full, 3 inches of top ice are plenty if fish are deliv-
ered to dock or tender winthin 24 to 72 hours after hanvesting. Keep

(Continued on page 39)
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Photograph 1. Severe gaping is shown in the caudal peduncle area of a gillnet caught chum salmon. In
this case, the gaping extended up the back of the collar region. This was a silver bright fish with no
external sign of abuse. The belly cavity was clean with no marks, bruises, or damage.



Photograph 2. The braise in this area is typical for a broken backbone and probably was caused by han-
dling the fish by the tail. Note the dark blood between the vertebrae.



Photograph 3. No blood was obvious at the time this previously frozen sockeye salmon was split. The backbone
was broken intentionally, and this photo was taken ten minutes later.



Photograph 4. Bruising by a gillnet along the dorsal vertebrae is shown in this photo. Most of these bruises are
removed by minor trimming at the time the fish is split. The bruises do increase trim loss.
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Photograph 5. Agillnet caused the bruise and broken back shown above. This fish hes no merket valLe.



Photograph 6. The deep puncture wound in this troll caught king salmon was caused by gaffing the fish
in the back. The bruise spread from the gaff wound.
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Photograph 7. The puncture wound in this sockeye salmon taken by gillnet in Cook Inlet during tltc 1990 season
was made by a picking hook, pugh, or gaff.



Photograph 8 Gaping, mushy flesh is shown in this sockeye salmon. The soft flesh hestened axidstion of the
ﬂesh%%sfagriortoct?g%m\nty
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Photograph 9. Modkrate belly bum is shoan ina gilinet caught sockeye salimon. Note the evidence of
muﬁ%r%lpqip indressing die s}allrmn J P



Photograph 10. The dry skin of these sunburned sockeye salmon will turn much darker on freezing. The tag on
the fish indicates that they were embargoed by the U.S. Food and Drug Aministration (FDA) and condemned by
the State of Alaska. Photo courtesy of the FDA.
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Photograph 14. The bad body bruise on this sockcyc salmon, harvested in a setnct in 1991, probably was caused
by throwing or dropping it against a sharp surface. Note the gaping flesh, which is another indication of poor
handling.
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Photograph 15. Rough, multiple handling and pumping badly damaged these chum salmon harvested
by purse seine off the west coast of Prince of Wales Island in 1990. Externally, the fish appeared to be
of good quality. The entire lot of fish had to be destroyed.



Photograph 16. This excellent sockeyc side was taken from die same lot of fish as shown in photograph 14. With
proper handling procedures, 80% to 90% of net caught sockeye could look like this example.
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(Continued from page 22)

inmind that it takes at least 24 hours of storage in ice to lower the
tenperature of a 5-pound to 6-pound sockeye from 55°F (12.78°C)
t035°F(1.67°C).

b. CSW: The maximumsalmon loading rate for either a CSW
or an RSW systemis 45 pounds per cubic foot of hold space. Denser
loading will prevent proper circulation of seawater. The successful
operation of a good CSWsystem requires sufficient ice and proper
mixing of the ice, sea water, and fish. The amount of ice needed can
ke calculated on the bases of the hold size, amount of fish expected,
amount of insulation, outsice air and weter temperatures, length of
trip, and several ather minor factors. Apply this simple formulato
obtain a useful estimete of ice needed:

Tonsofice = RWHD

6
where W = weight of water intons
F = tonsoffishtobe chilled

D trip length indays

The amournt of ice needed per tripto cool the water and a mexi-
mum load of fish for each 1,000 cubic feet of hold space can be
computed usm% the following figures and formula. One thousand
cubic feet of hold space will contain 31 tons of water and accommo-
date 22.5 tons of salmon, so to estinmate the amount of ice needed for
ad-day trip, use the formula: r(si+22.5+4) = 9.6 tons. The assump-
tions are thet the hold is filled with sea water which is cooled to 31°F
(-0.56*C) before any fishare loaded and that the hold hes 3to
4 inches of polyurethane insulation on deck heads and sides and 6
inches on the engine room bulkhead. Ashort period of experimenta-
tionwill h Ip inrefining estinetes of the amount of ice needed to
take care of most situations.  Every measure should be taken to
avoid running out of ice. Without ice, the hold will quickly reach the
temperature of the outside water and air, resulting in warmwater,
warm fish, or in the worst case, a lost load.

Some method must ke used to mix the sea weter, ice, and fish to
prevent warmspots and stratification. The best and most efficient
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way to mix seawater, ia, and fish is to force conressed air through
holes ina grid of pipes at the bottom of the hold. (See figure 2).

loop abova tank
lop lo prtvortl
Hooding bark to
ak blowar

Ov#rt>o0Jdird Toua
dschargo to vaVvo lor
amply tarki lining lank

Figure 2. Diagram of a chilled sea water system. Air is bubbled
through the holes in the grid of pipes on the floor of the tank to agitate
the icc-fish-sea water mixture. Adapted from Kramer (1980).
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Because the air that is pumped through the sea water and ice pro-
duces bubbles, CSW often is called the “champagne system.”
Correct spacing of the pipe grid isa must. \With a proper system the
temperature of a load of fish can be brought from56°F (13.33°C) to
31°F (-0.56°C) in less than 6 hours. VWhen the tenmperature reaches
31°F (0. , the air can be turmed off and then operated intermit-
tently until the next haul is brought onboard. The greatest variation
in the temperature of fish landed in CSW systens Is caused by
Inadequate mixing of seawater, ice, and fish.

c. RSW: RSWis the method most commonly used to chill and
hold salmon. Purse seiners, tenders, and a fewgillnetters have
adopted this system A mgjor problemwith many RSWinstallations
IS inadequate refrigeration ity. Many RSWsystens require 14
to 16 hours to bring a tank of sea weter from 52°F (11.11°C) to 32°F
§_0°(_3). That is far too long considering the short running time to the

ishing grounds and the high loading rates in some salimon fisheries.
Apreferred systemwill bring the temperature of sea water in an
RSWtank down to 32°F (0*C) in 6 hours. Chservations of and
conversations With some putse seine vessel operators who use RSW
systens indicate that once they unload on the fishing grounds, take
on newsea water, and add fish, they do not get the system tempera-
ture down to 35°F (1.67°C) by the end of a fishing period. The
internal temperature of the fish is even higher. One observer who
checked tenders using RSWsystens reports they could not lower the
temperature of the fish and seawater mixture to 32*F (0*C) in24
hours after loading wes complete (Chuck Crapo, Marine Advisory
Program, School of Fisheries and Ocean Sciences, University of

Alaska Fairbanks, communication, July 199b61'?6rThaLsdpoints
1(%gthl‘heneedtochi | the RSW systemto 32*F (*C) before adding

Two factors that must be considered in RSW systerrs on fishing
hoats and tenders are the refrigeration capacity (measured in tons)
and the amount of evaporator surface inthe heat ex . Oneton
of refrigeration (equal to 12,000 Btu/hr) is the amount of heat re-
moved In freezing 1ton of water, and capacity usually is given in
tons per 24 hours. As arule of thumb, for a well-insulated hold, 17
to 18 tons of refrigeration capacity are needed for each 1,000 cubic
feet of hold space In order to be able to lower the temperature from
52°F (11.11*0) to 32°F (0*C) in 6 hours.
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The evaporator (chiller) surface area is important when the sea
weter termperature has been lowered to within a few degrees of the
evaporator tenperature. The rate of heat removal is proportional to
the t ature difference between the refrigerant and the sea weter.
V\,hen sea watter temperature is 52°F (11.11*C) and the heat

r temperature is 30°F (-1.11*C), the rate of chilling will be
fast the seawater reaches 33°F (0. 5*C), the difference in
terrpe%r%uarte between it allrjbemel evapoprﬂtor is only 3 e reels, andthe
rate O exchange will be slow.  Anevaporator with a large
surface area allons more contact between the sea water and the
evaporator, which results in faster cooling if the systemhes adecuate
horsepower.

The minimum safe operating temperature to prevent freeze-up of
the heat exchanger is 30°F (-1.11*C) for RSWsysterms with sea
weter of normal salinity. The freezing point of sea weter is directly
proportional to its salinity. At a salinity of 30 parts per thousand

), seawater will freeze a 29°F (-1.67°C). The surface salinity on

continental shelf of the Gulf of Alaska is about 30 ppt in August.
The salinity inshore and in bays, sounds, and inlets is loner. For
exanple, in the bays of Prince VMlliam Sound, Kodiak Island, and
Southeast Alaska, it is common to find surface salinities of 24 to 25
ppt. Waters with that salinity freeze at about 29. 7° H-1.28*C). Inner
bay salinity can be significantly lower. Fore: e, Port Valdez
commonly has salinities of less than 1ppt duri vyralrs inJuly
and August Therefore, totake msea\/\ater fishing vessels and
tenders should rm\/easfaro.lttoopen\/\ateras Is practical and safe.
Anather reason for doing so is that high bacteria loads commonly are
found in the water in and near harbors.

Operators of RSWsystens sometimes add salt to the systens to
lower the freezing point This is often done haphazardly, with little
attention paid to the amount of salt needed or to ensuring thet it is
dissolved and well-mixed. Although conplete mixingisar st, itis
seldomachieved. Durmping salt or even brine into sea water inthe
hold will not do the job because salt or brire immediately will sink to
the bottom of the tank and stay there until the entire tank is physically
mixed. Seawater will float on brine like kerosene onwater, and no
amount of pitching and rolling of the boat will mix the two. The only
practical way to mix brine and sea water is to have a circulation
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pump with the system intake in a sump at the lowest point in the
tank. Continual pumping will gradually mix the brine and sea water.
It is important to note that rock salt will take much longer to dissolve
and mix. When the salinity is above 26 ppt, it is probably better to
operate the system at a little higher temperature than to add salt.

Table 2 on page 44 gives close approximate values for the
amount of salt needed per 1,000 cubic feet of hold space to bring the
salt content to 3.4% (an amount approximately equal to 35 ppt
salinity, which is equal to standard sea water).

The proper design of RSW systems is absolutely necessary to
ensure complete circulation of the refrigerated sea water through the
fish. S.W. Roach points out the inherent disadvantages of a system
in which the flow is from top to bottom (that is, a system in which
cold water is pumped in at the top and the intake suction is located at
the bottom). Most systems now in use are of that design.

The recommended system of circulation is to force cold sea
water into the tank from a high-pressure pump through manifolds
running lengthwise in die hold. Holes in the manifold allow the cold
sea water to be forced up through the fish. Adequate screening at the
forward or sump end of the tank is necessary to ensure that fish are
not pressured against the screens, blocking waterflow. The up-
welling water will tend to hold the fish in suspension, allowing
circulation throughout the load that will help to eliminate warm
spots. For a more thorough discussion of the technical aspects of
RSW systems, see “Operating Instructions for RSW Systems on
B.C. Salmon Packers,” by S.W. Roach. A design for an efficient
upwelling RSW system is shown in figure 3 on page 45.

In Bristol Bay and Cook Inlet, high silt loads and low salinity
present special problems for RSW operators. They should take on
sea water well away from river systems in green water about one
hour before high tide to obtain the cleanest water with the highest
salinity in those regions.

Remember, an internal temperature of 31°F (-0 56°C) to 32°F
(0*C) is ideal for holding Pacific salmon. The ideal is seldom
realized. More often salmon are landed with an internal temperature

(Continued on page 46)
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Tuble 2. Salinity conversions to degrees salomcter, specific gravity, and approximate values for the amount of salt
needed per 1,000 cubic feet of hold space to obtain die listed freezing point of sea water (35 ppt)*

Salometer
Degrees**

O o hNO

0
n
12
13

* Adapted from Roach (N.d.) and Hilderbrand (1979).

Specific
Gravity***

1.000
1.004
1.007
1011
1015
1.017
1.019
1021
1.023
1.0245

Approximate
salt content
by % of weight

0.0

0.53
1.06
1.56
211
2.33
2.64
2.85
3.17
3.38

Approximate
Salinity in ppt***

0.0

53
10.6
16.0
214
24.1
268
29.6
323
35.1

Freezing
point

32.0
315
311
30.5
30.0
29.7
29.3
29.1
28.8
28.5

Approximate
Ibs. salt to
be added to
reach 35 ppt

2,220
1,890
1,555
1,220
880
720
540
360
180

** A salometer is a special hydrometer used to measure the strength of a brine solution. Standard readings are at 60°F
(15.56'C), because cold water is denser than warm water. Subtract 1degree salometer for each 10 degrees F below 60°F.

When using astandard hydrometer, be sure it has a range of 1.000 to 1.050.

*** Any difference of specific gravity of .002 or a salinity of 1 ppt will cause strong stratification in the hold.
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(Continued from page 43)

of 35°F (1.67°C). Bringing the temperature of fish down as close as
possible to 32°F (0°C) is very important Experiments have demon-
strated that pink salmon held at 31°F (-0.56°C) for 2 days are much
superior to pink salmon from the same lot held at 35°F (1.67°C) and
37°F (2.78°C) (Crapo and Elliott 1987). In the same experiments,
when fish were held for 4 days at 31°F (-0.56°C), 20% graded
excellent and 80% graded good; of those held at 37°F (2.78°C), 20%
graded good and 80% fair. While these findings are particularly
important to tender operations, they also point out to the fisherman
the importance of getting the product temperature down as soon as
possible and keeping it down.

All RSW systems should have a temperature measuring device
in the hold to monitor sea water temperature and record fluctuations.
Rugged thermistors, electric temperature sensing instruments which
accurately measure temperature, should be placed close to the suction
intake ofthe pump. The thermistor should be connected to a tem-
perature readout on the bridge, and a record should be kept of
temperature and fluctuations. Continual recording devices are
available that will provide a temperature record for each trip.

A thermistor inserted into an RSW tank gives the temperature of
the RSW, not of the fish. Unless the fish are held several days, their
internal temperature will be several degrees higher than that of the
surrounding sea water. Li addition, a thermistor will give the tem-
perature in one place and may not indicate warm spots. To detect
warm spots, an array of several thermistois are required in comers of
the hold, at the center, and in a position well away from the pressure
side of the inflow manifolds. When the temperature of a full load of
fish drops faster than is normal, be suspicious: that is a good sign of
overloading, and hot spots will develop.

Ifa product of good quality is an objective, the use of ice, RSW,
or CSW is a must for chilling salmon.
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VI. Harvest M ethods-Problem s

and Recommendations

Each catching method has its own set of problems and opportuni-
ties for producing high-quality salmon. If the salmon fishermen of
die northeast Pacific are to maintain their market share, it has become
necessary for them to take advantage of every opportunity to main-
tain high quality.

A. Trolling problems

Trollers have the best opportunity to produce premium grade fish
because they take fish alive, one at a time. They can gill and bleed
fish immediately and then quickly place them on ice or in a freezer.
There is no reason for an intrinsically high-quality salmon to come
off a troll boat as anything but premium grade. However, all too
often major defects are found in troll caught fish. Bruises caused by
stunning (shown in photograph 11 on page 33) and gaff puncture
wounds (shown in photograph 6 on page 28) are often found in troll
caught salmon.

B. Recommendations for trollers
1. Gaffing salmon

Fish should be gaffed only in the head. If gaffed in the body, a
salmon should be separated from premium grade fish and iced with
fish that have visible defects such as seal bites.

2. Stunning salmon

Gaping commonly occurs in troll caught fish. To prevent
gaping, all salmon must be stunned when first brought onboard. The
failure to stun salmon is a major reason for scale loss and bruising
that can be caused by the fish thrashing on deck. Small fish, in
particular, are often hauled onboard without being stunned. Troll
caught fish are active feeders and are in especially good nutritional
condition. If these fish are not stunned, their struggling increases the
buildup of lactic acid in the muscle tissue and promotes severe
muscle contractions that can cause gaping.
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3. Bleeding Salmon

Bleeding is best accomplished by gilling or by a deep tliroat cut
when the fish is landed. Bleeding is more complete if fish are placed
in sea water. For example, Valdimarsson, Matthiasson, and
Steffansson (1984) have shown that bleeding salmon in sea water
removed twice as much blood from the flesh as bleeding them in air.
Bleeding salmon in sea water slows clotting, prevents the tempera-
ture of fish from rising, and provides better flesh color. It has been
shown that bleeding and gutting Atlantic cod in one step gives results
very similar to bleeding and then gutting the fish 20 minutes later
(Valdimarsson, Matthiasson, and Steffanson 1984). Because belly
bum can happen very rapidly in actively feeding fish, it is recom-
mended that bleeding and gutting be done immediately as a single
step. When fish are in the checker for bleeding, continually pump
fresh sea water into the bottom of the checker to wash away blood
and slime.

4. Dressing salmon

Care must be taken when dressing salmon. In the proposed new
Canadian grade standards for fresh and frozen fish, any cut in the
belly wall in excess of 1inch (2.4 cm) will reduce a fish from Grade
A to Standard Grade, accotding to an unpublished document pre-
pared by the Department of Fisheries and Oceans in 1991. Splitting
the throat too far forward causes the collars and belly flap to be
separated during the heading or when the fish is handled. When
frozen, the collars of those fish are often bent out of shape and/or the
belly flaps are distorted. This results in a second grade fish. To dress
fish for icing, remove the kidney (blood line) with a dull spoon, then
wash the fish and remove any bits of viscera next to the backbone,
especially in the collar area.”

Dress salmon for freezing in the same way as for icing, with the
addition of these three steps: (1) when washing the fish, use the back
of a spoon to gently press the remaining blood from the veins along
the ribs; (2) wash slime off the skin because slime will prevent the
skin from taking a good glaze; and (3) head the fish. The head is
removed by culling well forward of the throat latch and slicing to the
top of the head by following the curve ofthe collar, then exiting at
the top of the head above the eye. The knife should pass through the
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back part of the brain case as shown in photograph 12 on page 34. A
cut too far back will expose flesh at the nape to bacteria and dehydra-

tion (see photograph 13 on page 35).
5. lIcing salmon

After the fish have bled for 10 to 20 minutes, they must be
lowered, not dropped, into the slaughterhouse. Icing must take place
as soon as possible. Putting fish in the slaughterhouse will prevent
further wanning of them, but will not cool them. Plenty of ice is a
must; enough should be used on the bottom, sides, and bulkheads to
prevent fish from touching hold surfaces until the end of the trip. On
boats with holds deeper than 36 inches, horizontal shelvng should be
placed every 24 inches. Do not overfill spaces between shelves. To
do so will crush fish and negate the use of shelves.

Using chilling coils in ice can be beneficial in several ways
(Crapo 1986). Refrigeration coils cut down heat gain from outside
sources, which slows ice melt. This makes the ice easier to work,
and that translates to better chilling. Refrigeration coils also can
eliminate hot spots such as the deck heads, engine oom bulkhead,

and shaft alley areas. »

Trip length must be limited to eight days for king and silver
salmon and to fewer days when sockeye and pinks are taken. Tech-
nological advances should be used to improve the quality of the
product landed, NOT to increase trip length.

6. Freezing salmon

The numbers of freezer trollers (and of freezer gillneuers in
Canada) are increasing. Some fishermen have achieved success in
direct marketing of their frozen product because they have developed
a reputation for producing salmon of very good quality. However,
common complaints about salmon frozen at sea are that they are not
properly glazed (have no glaze, little glaze, o: an inconsistent amount
of glaze); show poor workmanship in dressing; and were frozen
slowly or incompletely.

It is beyond the scope of this paper to discuss freezer equipment
requirements. For a discussion of freezer options, see Gibbard
(1978) and Kolbe(1981). A well-engineered freezing system will
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produce the best results. Needless to say, a transport truck refrigera-
tion system installed in the fish hold will not produce good results.
When considering a freezing operation, space requirements are of
prime importance. To be satisfactory, a system should be capable of
freezing a 25-pound fish to a core (center of the maximum thickness)
temperature of -20°F (-28.89°C) and of maintaining a storage
temperature of -15°F (-26.11°C). Slow freezing results in increased
drip loss on thawing and greater cooking loss, giving dry, tough flesh
(Bilinski 1977; Jones 1964; Love 1979). The freezer vessel operator
should strive to maintain a constant hold temperature. A constant
hold temperature of -10‘F (-23.33°C, is better for holding frozen
salmon than a temperature that fluctuates between -10°F (-23.33'C)
and -15°F (-26.11°C). There must be enough freezer space and
refrigeration capacity to handle the largest anticipated daily catch.

Salmon should be frozen pre-rigor or post-rigor but never during
rigor. Freezing during rigor distorts the frozen fish (as shown in
photograph 13 on page 35); increases gaping; and results in a dry,
tough, cooked product. Freezing during pre-rigor is preferable. If
that is impossible, the fish must be chilled until the resolution of
rigor. Do not hasten rigor by allowing the fish to become warm.

When the core temperature reaches -15°F (-26.1 1°’C) to -25°F
(-31.67*C), the fish should be glazed. The core temperature can be
measured by punching a hole in the thick part of the back with an awl
and inserting a dial-type thermometer. A good glaze can be obtained
using clean sea water. It is important that the glaze water be as close
as possible to freezing to prevent warming of the fish. Keeping glaze
water cold will allow the fish to take on a good, even glaze. If the
amount of glaze on each lot of fish is to be the same from one batch
to another, the temperature of the fish and the temperature of the
glaze water must be consistent from one batch to another.

After glazing, the fish should be placed in boxes lined with 4-mil
polyethylene bags to prevent loss of glaze and dehydration of the fish
flesh, and then stored in the side pens. For further information on
freezing salmon at sea, see Qavis (1980).

C. Drift gillnet problems

The size of gillnet vessels, fishing conditions, fish handling
practices, and attitudes of gillnet fishermen differ widely over the
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range of the salmon harvest These factors lead to a great variation in
the quality of gillnet caught salmon.

As | pointed out in previous paper (Doyle 1978), variations in the
quality of net caught salmon from different regions around the
northeast Pacific are related to handling practices onboard the fishing
vessel. There is a direct relationship between the attitude of the
fishermen of a given region toward quality and handling and the
quality of gillnet salmon produced in that region. Prior to the early
1970s, most net caught salmon which were frozen came from
Southeast Alaska. Many of the gillnet fishermen in that region also
trolled and had a good understanding of the quality requirements of
the frozen market. For a long time, Southeast Alaska gillnetters have
had enclosed, insulated holds and have used ice or a CSW system to
cool fish immediately after catching them. Fishermen from other
areas of the state traditionally have fished for the canned market.
These different traditions are the sources of different attitudes that
exist among fishermen as to the importance of the care and handling
of salmon in relation to the quality of the product

Gillnet boats tend to be larger in the Pacific Northwest, Canada,
and Southeast Alaska than in the rest of Alaska. Because the larger
boats in Southeast Alaska have fewer space constraints than the
smaller boats in use in the rest of the state, they allow for better
handling of the catch. Another constraint on gillnet fishermen in
Prince William Sound, Cook Inlet, and Bristol Bay is that the catch
rate per day during the peak run is much higher than it is to the south
where runs extend over a longer period. When catch rates are high,
time is spent harvesting with little thought or effort given to careful
handling of salmon.

Many gillnet boats have unlined, uninsulated holds that connect
directly to the bilge. In some cases the engine partially extends into
the hold and is covered with an uninsulated box. These conditions
are totally unacceptable because they make it impossible to land a
quality product. Fish held in such conditions are bruised by exposed
frames and reach high temperatures, especially those which lie
against the engine room bulkhead.
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D. Recommendations for drift gillnetters

1. Handle fish gently because that is the key to reduced bruising.

2. Hold drifts to one hour; fewer fish will die in the net, and net
marks and dropouts will be fewer.

3. Pick fish by holding the head, not the tail; fewer broken backs
and bad bruises will result.

4. DONOT wind fish onto the reel; crushing of fish and net
cuts will be reduced.

5. Place fish in checkers rather than dropping them on the net
cockpit deck, and transfer them to the hold by a chute; this will
reduce the bruising and crushing which result in mushy flesh.

6. Keep fish cool; dry boats should deliver to tenders as often as
possible.

7. When using a brailer on the boat, use horizontal shelving
every 24 inches and do not overfill. Use fine mesh, knotless web for
brailers.

8. Load only 200 sockeye per brailer (and fewer silvers and
chums per brailer) to prevent crushing.

9. Dress salmon as desribed above in “Recommendations for
trollers.”

E. Set gillnet problems

Setnetters face more difficult problems and have more difficulty
delivering a quality product than do other salmon fishermen. Most
setnetters operate in areas of high tides, broad tidal flats, and strong
currents. These problems are particularly acute in upper Cook Inlet
and Bristol Bay. When nets go dry, the catch is exposed to sun and
wind and will lie in sand or mud until picked from the net. Setnet
skiffs are, of necessity, small and cannot carry large amounts of fish.
These constraints make it very difficult for upper Cook Inlet and
Bristol Bay setnetters to produce a high-quality product

Setnet fishermen have exhibited ingenuity in increasing their
productivity. Many of them put their gear on running lines so they
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can pull their nets offshore  :l« JJ: receaes w» pull nets loaded witli
fish onshore using a tractor. The result 1f such rough treatment is
shown in photograph 5 on page 27.

i some areas where ice is available, setnet fishermen ice their
catch in totes, and small tenders come by frequently to transport the
iced catch to the processor. This operation results in a higher per-
centage of good-quality salmon. It has become extremely important
that setnet fishermen adopt innovative operations and procedures to
improve product quality. In locations where water and electricity are
available, setnet fishermen, either individually or as a group, could
iiistall ice machines close to their operations to ensure a constant
supply of ice for their catch.

F. Recommendations for set gillnetters

Because setnet fishing takes place under a wide range of physical
conditions, it is hard to form definitive guidelines, bur these recom-
mendations should be followed as closely as possible:

1. Pick fish from the net as often as physically possible, espe-
cially at slack tide.

2. Always handle salmon by the head.

3. Carry white plastic totes in the picking skiff and place all fish
in them. This will ensure that the fish do not get contaminated with
fuel, oil, and gurry which may accumulate in the bottom of a skiff.
Cover totes with white covers because white does not absorb heat as
fast as dark colors.

4. Handle fish gently. Do not throw them. Photograph 14 on
page 36 shows the damage caused by rough handling of a sockeye
salmon taken in a setnet.

5. Unload totes by boom directly to a delivery truck or tender.
Do not throw fish into a truck.

6. Wash the fish which have lain on tide flats immediately after
picking them from the net

7. Do notdrag a net loaded with fish onto the beach with a
tractor, because dirt will be ground into the flesh, and the strain on
the net will cause severe damage.
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G. Purse seine problems

Because salmon taken by purse seine are brought onboard alive,
logic indicates that purse seiners should land fish of consistently high
quality, but that is not the case. Their quality varies greatly both
within regions and between regions. In general, king salmon and
sometimes silvers taken by purse seine arc soft and mushy.

The many reasons for the wide range in quality of seine caught
salmon include large variations in the intrinsic quality of fish. For
example, pink salmon change in color, shape, and fat content within
a short time and a short migrating distance. King, sockeye, and silver
salmon taken by purse seine often are migrating fish which are
actively feeding. This makes them prone to belly bum, other enzy-
matic breakdown, and gaping. Kings, silvers, and sockeye, all of
which are referred to as “money fish,” may be handled several times
before they are delivered to the plant. The more often fish are
handled, die greater the incidence of bruising, according to D.E.
Kramer, Marine Advisory Program, School of Fisheries and Ocean
Sciences, University of Alaska Fairbanks (personal communication,
July 1991). Photograph 15 on page 37 provides graphic evidence of
the effect of multiple pumping and rough handling of chum salmon
taken in a purse seine. From a practical viewpoint, taking large
amounts of fish in a single set makes rapid chilling and careful
handling difficult.

Among several suspected causes of bruising and mushiness in
seine caught salmon is the common practice of hauling a seine bunt
loaded with salmon over die gunnel and onto the deck. Pressure
from the weight of fish and knots in the seine web can result in
extensive damage to the load. The same is true of the growing
practice of sewing a codend into the bunt and hauling the codend
over the side of the boat. Pumping, brailing, or splitting the load
would cause less harm. Multiple handling of fish destined for
freezing also damages them. At the time fish are pumped from
seiner to tender, it is common practice to separate the sockeye, kings,
chum, and coho destined for freezing from pinks destined for the
cannery. The fish are separated after they are pumped onto die
dewatcring line, and then the sockeye, kings, chum, and coho are
dropped into totes. Instead of dropping the fish, sliding them into
totes along a chute would lessen damage. Often the fish are returned
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directly to the hold of the seiner, only to be pumped to a tender for
transport to a freezer plant A better practice would be to transfer the
“money fish” directly to the tender in totes.

The great variation in the quality of fish landed by different purse
seine vessels which fish the same areas is due in part to attitude and
in part to the characteristics of the vessels. Some dry purse seiners in
the fleet still have unlined holds and exposed frames and use no
refrigeration. Many RSW systems vary in their chilling capacity and
uniformity of temperature within the hold. Some vessels using CSW
have poor mixing s; stems and are prone to warm spots.

H. Recommendations for purse seiners

1. Handle fish gently and as few times as possible. When
“money fish” are separated from pinks on the tender, place them in
totes as gently as possible. DONOT drop them from the dewatering
line to the bottom of the tote. If possible, hold “money fish” on ice or

stow them separately.

2. When practical, large sets should be pumped directly from
the seine to the tender.

3. Do not pull large loads into the bunt of the seine directly over
the gunnel.

4. All holds must be lined, watertight, designed with a sump,
and equipped with a sump pump.

5.  All CSW systems should use compressed air forced through
a manifold system (as shown in figure 2 on page 40) to properly mix
the fish, ice, and sea water.

6. All RSW systems should have a refrigeration capacity
sufficient to reduce the ambient summer sea water temperature to

32°F (OcC) in 6 hours.

7. When possible, prechill RSW systems to 32*F (0*C) before
taking on fish.

8. All new or replaced RSW systems should be designed so that
the chilled sea water is forced in ax the bottom of the hold through a
manifold system and the warmer water is taken off die top.
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9. Load CSW and RSW systems to a maximum of 45 pounds
per cubic foot of hold space.

10. Encourage fishery management agencies to allow fishing as
far away from the home stream area as possible in keeping with
sound fishery management practices.

11. Dress salmon as described above in “Recommendations for
trollers.”

56 « Care and Handling of Salmon



VII. Cleaning and Sanitation
[0}

Good housekeeping on a fishing boat is essential to provide a
clean environment for both fish and crew. Bacteria will grow on any
surface where there are food and moisture. On a boat, this means
that bacteria and mold can be found almost everywhere except the
engine exhaust manifold and exhaust stack. Fish gurry and slime
build up on all surfaces touched by fish.

The rate of spoilage or decomposition is directly related to the
number of bacteria on the skin and in the flesh. Blood, slime, and
bits of fish provide bacteria with excellent food and a good place to
live. Fish generally spoil faster than other protein foods. Therefore,
to hold down the bacteria population, it is necessary to practice good
housekeeping by frequently cleaning decks, equipment, tools, and
clothes. Special attention should be given to cleaning the hold.
Cleaning and sanitation are two separate operations, and cleaning
must be done first. After all dirt and gurry have been removed,
surfaces should be sanitized to kill the remaining bacteria. Manufac-
turers of a number of cleaners on the market claim that they both
clean and sanitize. However, the sanitizers in many of these com-
pounds are not effective killers of pseudomonad bacteria, the potent
spoilers mentioned on page 21. In other sanitizers the alkalinity of
the solution is too high for chlorine compounds to be effective.
Therefore, it is strongly recommended that cleaning and sanitizing be
done in two steps.

A. Cleaning

Cleaning is a continual operation in a fish plant, and on a boat it
should be the same. Decks should be hosed down after each set. At
the end of the day, decks should be scrubbed with a strong detergent
and then flushed. Checkers should be flushed out, hosed down, and
scrubbed each time they are emptied. On trollers, all surfaces where
the fish are dressed should be rinsed continuously to reduce the
number of bacteria that can enter the cut flesh of the salmon.

The holds, including pen boards, shelves, and stanchions of all
salmon boats and tenders, must be washed after every delivery.
Operators of gillnet vessels that use brailers in the holds need to keep
their brailers clean. Slime-soaked twine and knots are perfect
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growing places for bacteria. Wash brailers in a tote of sea water with
a strong detergent and rinse them in sea water containing household

bleach.

The easiest and best way to clean a hold is to use a pressure spray
svstem. All large processing plants have such systems, so when
delivering fish for processing, use the plant’s pressure cleaning
system. Small, inexpensive, portable units are adequate for vessel
cleaning. All processors should be able to provide the vessel opera-
tor with excellent cleaning agents. When pressure systems or
special cleaning agents are not available, a stiff brush, deck bucket,
laundry detergent, and plenty of elbow grease will work wonders on
a dirty boat and hold.

Use a half-cup of strong laundry detergent per 5-gallon bucket of
water. Add ahalf-cup of household bleach to help break down the
protein. In this case the bleach is not a sanitizer, but it is a great help
in removing slime and blood. Start cleaning at the top and work
down. Material that is hard to remove, such as partially dried slime,
will require extra effort. Pay special attention to cleaning comers and
areas that are hard to reach. Remember that bacteria will multiply
rapidly when food is available and the temperature is high. Rinse
away all cleaning agents after scrubbing has been completed.

B. Sanitation

After cleaning the deck area and hold, it is necessary to kill the
bacteria on surfaces with which fish have come in contact. Sanitizers
are effective for this purpose if they are applied to clean surfaces. If
chlorine-based sanitizing agents come in contact with gurry or dirt,
they will react with them and will not reach the bacteria

Chlorine is the best and most readily available sanitizer to use on
a fishing boat. If you are at a fish plant, ask the dock foreman to
increase the chlorine content in the plant’s fresh water supply from
10 parts per million (ppm) to 25 ppm, and if that is possible, thor-
oughly wash down all areas. Do not rinse them off.4 Often the

4Some fishermen don’t want to use chlorine, because they believe it will cause
corrosion. However, it has been demonstrated in food plants that the regular use of
chlorine on equipment will reduce corrosion by killing bacteria that produce acid to

break down protein.
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plant cannot provide high levels of chlorine in its fresh water system;
in that case, use household bleach. A half-cup of bleach per 5
gallons of water will provide from 25 ppm to 50 ppm of chlorine.
DONOT USEA STRONGER SOLUTION. The recommended
concentration will provide the optimum killing power (Doyle 1970).
The powdered form of chlorine (calcium hypochlorite) sometimes is
distributed by seafood processors. Do not use powdered forms of
chlorine-producing compounds, because they have a very high
chlorine content which is difficult to dilute to a proper leveL Never
mix together chlorine and ammonia compounds, because the mixture
gives off toxic chlorine gas. Never use phenolic compounds on a
fishing boat for any reason. They will impart a strong, unpleasant,
and persistent odor to the fish.

It is impossible to properly sanitize unprotected wooden surfaces
because bacteria will invade pores in the wood and will be protected
by cracks. This means that wooden holds should be lined with
fiberglass, or the wood must be coated with a suitable paint.

Use the same concentration of detergent and bleach as recom-
mended above to wash oilskins and gloves at the end of the day.
Wash gloves in soapy water, rinse them, and leave diem overnight in
a deck bucket containing 25 ppm to 50 ppm chlorine (a half-cup
bleach per 5 gallons of water). This will provide clean, sweet-
smelling gloves, which will be more comfortable to wear as well as
bacteria free. Wash brailers and then soak them in a tote in a solution
of 25 ppm to 50 ppm chlorine.

C. Special cleaning problems

The piping in CSW systems and the piping, pumps, and heat
exchangers in RSW systems present special problems.

1. CSW systems

When the air is off, water pressure will cause the pipes to flood,
carrying in bacteria, slime, and blood. The slime and blood will stick
to the inside, providing the bacteria with food and a place to grow.
These pipes must be cleaned, or the next load of fish will be contami-
nated with bacteria.
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The air piping system should be constructed so that it is easy to
take apart After unloading fish, take the pipe apart and lay it on the
bottom of the hold. While the hold is being scrubbed, wash water
will accumulate in the pipes and soften the gurry attached to the pipe
walls. After pumping the wash water out of the hold, add enough
water and a strong cleaning mixture (1 cup cleaner per 5 gallons of
water) to cover the piping. Allow it to soak for 30 minutes. Pump
out the cleaning mixture and cover the piping with a standard solu-
tion of bleach or chlorinated water. Leave the pipes in the solution
until they must be reassembled.

2. RSW systems

Because the heat exchanger is completely enclosed, it presents
the greatest problem in adequately cleaning and sanitizing an RSW
system. The heat exchanger often is located in the engine room.
When a heat exchanger in that location is not operating, its tempera-
ture will rise to that of the engine room, and when the hold is pumped
down during unloading, the heat exchanger will contain sea water,
blood, and slime. The result is a perfect environment for anaerobic
bacteria (bacteria that grow without oxygen). Anaerobes are stink-
ers-that is, in breaking down protein they produce hydrogen sulfide,
the source of the foul odor in many RSW systems after a short period
of operation.

Proper cleaning of the heat exchanger, pump, and piping is a
must. Figure 4 on page 61 is a diagram of an RSW system showing
a cleaning loop that isolates the pump and heat exchanger from the
hold. A cleaning loop is essential; without it, cleaning would require
that the hold be partially filled with a cleaning solution before the
pump could pick it up and circulate it.

Clean the hold in the same way as recommended for dry holds
and CSW systems, and then clean the pump and heat exchangers. Fill
the cleaning loop with a strong cleaning agent and circulate it for 15
to 20 minutes. Then flush the system into the hold and continue to
flush with fresh sea water until no cleaning agent remains in the
system. The final step is to kill remaining bacteria with a sanitizing
agent Chlorine at a concentration of 25 ppm to 50 ppm will suffice,
but a better agent is an “iodophor," an iodine containing compound
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often used as a hand dip in processing plants. lodophors are noncor-
rosive, long-lasting, and safe in contact with food. Fill the cleaning
loop with an a 25 ppm iodophor solution, circulate if for 20 to 30
minutes, then pump it out, and flush the system with clean water.
This will kill most spoilage bacteria. When filling the hold and
starting the refrigeration system, pump the iodine or chlorine based
sanitizer directly into the hold. If an iodophor solution is used, the
concentration of iodine in the hold will be undetcctably small Use
of the procedure outlined above will reduce corrosion in the system
and provide a better quality offish.

Shell and tube heat exchangers

Figure 4. Diagram of a refrigerated sea water system showing the cleaning
loop. Adapted from Kramer (1980).

Cleaning and Sanitation « 61



Vill. General Recom mendations
a

The following recommendations apply to all vessels harvesting
and/or transporting fresh salmon.

A. Holds

1. All vessels must have watertight holds that prevent any
contamination from the engine room, bilges, and shaft alley.

2. Holds must be lined with a nonporous material such as glass-
reinforced plastic (fiberglass); aluminum; or coated steel.

3. Holds must be adequately insulated to reduce incoming heat.
The engine room bulkhead should have an “R” factor of 50, and
other surfaces, including the shaft alley, should have an “R” factor of

33.

4. All angles and comers must be faired because the hold cannot
have sharp obstructions.

5. There must be a sump and a sump pump at the lowest part of
the hold.

6. Fuel lines and hydraulic lines that pass through the hold must
be shielded to prevent heat loss and contamination from spillage.

7. Hatch combings and covers must be adequate to prevent
leakage of water and contaminants from the deck into the hold.

8. Setnet and other skiff fisheries must hold and transport fish in
light-colored totes.

B. Chilling

1. All fishing vessels must chill their fish at the time of
catch, using ice, chilled sea water, refrigerated sea water, or its
equivalent.

2. Salmon must be chilled to a core temperature of at least
35°F (1.67°C) within 24 hours of harvest.
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IX. Conclusions
0

The Alaska fishing industry faces a difficult struggle to regain
lost markets. Neither its competitors nor the marketplace will be
swayed by advertising or promotion. Consumers must see a signifi-
cant improvement in die quality of wild salmon from Alaska and, to
a lesser extent, from Canada and the Pacific Northwest before they
will return to the use of wild salmon for top-of-the-market items.

The most important change needed is @ change in attitude in the
industry; firsdy, a recognition of the need for improved quality, and
secondly, a willingness to move away from the concept that the most
importantjob is to maximize production and to accept the idea that
the job is to produce a high-quality food. If these changes take place,
the industry will be well on its way to better serving the consumer.

With proper care and handling, up to 90% of net caught sockeye
and coho salmon should provide sides of the quality shown in
photograph 16 on page 38.5

The State of Alaska has a responsibility for and a vested interest
in promoting salmon quality, in a broad sense to protect Alaska's
economy, and in a narrower sense to maximize income to the State

treasury.

Salmon products from Alaska often will be judged by the
product of lowest quality-that is, by the lowest common denomina-
tor. Therefore, the State should implement as regulations either the
general recommendations given above or similar requirements. The
hold recommendations that appear above should be enforced no later
than the 1993 fishing season, and the chilling recommendations
should be enforced no later than the 1995 season.

Remember, salmon is a fine food:
Handle with care.

Keep it cold,

keep it dean,

keep it moving to the consumer.

3Prince William Sound fishermen instituted a voluntary quality and education
program in 1980 and 1981. As aresult, the quantity of exported number one sockeye
salmon suitable for the manufacture of lox increased from a previous level 0of 70% to
between 80% and 90%. (Interviews by the author with the president and staffof Sanyo

Food Co., Hokkaido. Japan. 1984 and 1986).
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CALENDAR YEAR

1992

1993

1994

1995

HOUSE BILL 477

RAW FISH
TAX CREDIT
AMOUNT

CREDIT RAISED

20% $2+ mil.
Sec. 9, and 16

20% $4+ mil.
Sec. 9, 10, and
16

10% $2+ mil.
Sec. 9, 10, and
16

SALMON
MARKETING TAX
AMOUNT
% TAX RAISED

1/2% $2 mil.
Sec. 11, 17, and
18

1% $4 mil.
Sec. 11, 12, 17,
and 18

(RES) - BILL

ANALYSIS

ASMI HOARD

Two fishermen
added to Board
Sec. 1, 3, 5,
13, 14, 16, and
18

No change

No change

Three fishermen
added to Board
upon term
expiration or
resignation of
two processor
rep.

Final Board:

10 processors
10 fishermen

1 public member
Sec. 2, 4, 13,
and 18

MISC.

Several new
provisions

added under
3, 6, 7, 8,
15

PROVISIONS

are

Sec.
and



FISCAL NOTE

STATE OF ALASKA DILL NO. HB 477
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HB 477 Bill Analysis _ _
Prepared by Income and Excise Audit

February 18, 1992

Thig bill impacts the Department of Revenue by amending Alaska statutes to:
1) provide for a fisheries tax credit progrdm for fisheries businesses
which make donations to a salmon markéting and development fund

established under this bill, and
2) establish a new salmon marketingand development tax.

The tax credit program under this bill entitles fisheries businesses to a
credit of not more”than 50% of their fisheries tax liabilitiesduring tax
years 1992 through 1996 for donations = made to a salmon marketingand
development fund established under section 1. In no case would taxpayers be
allowed to claim more than 50% of their total tax liability if they are also
claiming other credits under the fisheries tax statutes (AS 43.75). The tax
credit program under this bill requires that the department prepare and
approve applications for the donations.

The salmon marketln? and development tax Prowded under this bill imposes a
1%tax on commercial fishermen when they transfer or sell salmon to a buyer,
or transport it out of the state. Buyers will collect the tax from the
fishermen_at the time of sale and remit taxes to the department on a monthly
basis.  Fishermen transportm? salmon outside of Alaska would be required to
report and remit taxes directly to the department on a monthly basis. All
taxpayers would be required to” file an annual report to the department for
the,lorevmus year's activity. Note that this tax would not become effective
until January”1, 1995 under Section s of this bill

This bill will decrease general fund revenues in, fiscal years 1993 through
1996 by Se to $12 million due to the credits claimed as a result of donations
made by fisheries businesses to the salmon marketing and development fund.

The salmon marketing and development tax takes effect Januar_){ 1, 1995 and
from this point through fiscal ¥ear 1997, taxes collected will offset the tax
credits as follows. WNote that the amount of taxes for fiscal gear 1995
regresents activity for the months of January through May, 1995 (May returns

are due June 30, 1995.)
Fiscal Salmon Market Fish Tax Net
Year Taxes Credits Decrease
1995 100.0 (6,000.0 - 12,000.0)  (5,900.0 11,900.0)
1996 4,000.0 (6,000.0 - 12,000.0) (2,000.0 8,000.0)
1997 4,000.0 (6,000.0 - 12,000.0) (2,000.0 8,000.0)
Effective fiscal year 1998, the fisheries tax credit program will no longer

be applicable sinCe the last tax year in which credits may be claimed is™ 1996
under section 4 of this bill. General fund revenugs from the salmon.
marke%%% and development tax are estimated to be $4.5 million for fiscal
year .



HB 477 ANALYSIS _ _
Prepared by Income and Excise Audit
February 18, 1992

The tax imposed under this bill would not become effective until

January 1, 199,

PERSONAL SERVICES **

Tax Examiner, Juneau, Range 12 %40.4
Accounting Clerk, Juneau, Range 9 34.5

TOTAL:
TRAVEL

10 Audit Trips $10.0
5 Compliance Trips $5.0

TOTAL:

CONTRACTUAL

Adverti sing $3.0
Printing $2.0
Mailing $1.0
TOTAL:

SUPPLIES

Office and Computer Supplies $2.0
TOTAL:

FISCAL NOTE TOTAL:

EQUIPMENT *

Two Computers, Two Printers, .

Two calculators, Modular Furniture $10.0
* EY95 Only

¥ FY95 represents e month funding level

$74.9

$15.0

$6.0

$2.0



HOUSE LABOR AND COMMERCE COMMITTEE

ALASKA STATE LEGISLATURE P.O. BOX Y, JUNEAU 99811

MEMORANDUM

February 18, 1992

TO: House Labor and Commerce Committee Members
FR: David Fin?:elstein, Chairman,k!-~?'-
RE: H.B. 477 "Alaska Salmon M arketing and Development Fund"

As a result of information gathered in the process of
hearing HB 358 and HB 41*, | realized additional legislation
would be required to find a way to pay for about $10 million in
marketing and development work for each of the next five years,
w hile fostering cooperation between salmon industry factions, and
without creating a huge new state bureaucracy, | believe HB 477
meets these difficult requirements.

HB 477 authorizes fish processors to take fisheries business
(or "raw fish") tax credits for voluntary contributions to a new
public corporation created within Commerce: the Alaska Salmon
M arketing and Development Fund. W ith one representative from
each major industry sector, chis fund's board would then solicit
and fund grant proposals from other public and private groups to
accomplish the necessary work. A fter three years, the fishermen
would pick up their share of the funding burden through a 1%
salmon marketing tax.

HB 477, similar to a tax credit program that ended last
year, should raise about $10 million this coming season, a figure
comparable with the appropriation requested by ASMI and exceeding
the expected revenues from an immediate 1% tax on fishermen. This
level of funding gives reasonable hope for successful com petition
in tough domestic markets and also allows for badly needed
investment in new products.

HB 477 also encourages cooperation between fish processors
and harvesters by creating a balanced board and requiring a
4/5ths majority for board votes. This avoids divisive tinkering
with existing entities like ASMI, without ducking the need to
give all industry factions a satisfactory say in planning for
marketing.

Finally, HB 477 uses existing expertise to accomplish its
goals. ASMI, AFDF, the Kodiak Fisheries Institute, the
University of Alaska Marine Advisory Program, and other public
and private experts would do the necessary marketing and
development work — not new government employees in a new agency.
As a further check on bureaucracy, all board functions and staff
would be paid for from the new fund, with a 5% cap on
adm inistrative costs.



SECTIONAL ANALYSI8

CSHB 477 (L&C)
("Alaska Salmon M arketing and Development Fund")

SECTION 1:

Sec. 16.51.210. Creates the Alaska Salmon M arketing and
Development Fund, a public corporation within the Department of
Commerce and Economic Development.

Sec. 16.51.220. Requires that the board of trustees of the
fund shall be comprised of one representative of DCED, plus four
members appointed by the Governor, one each representing the
harvesters, processors, hatcheries, and the m arketing/retailers.

Sec. 16.51.230 Allows the board of trustees to actonly on
the affirm ative vote of four ofthe five trustees.

Sec. 16.51.240 Gives the trustees powers similar to those
of other public corporations. Limits annual administrativecosts
to 5% of annual disbursements.

Sec. 16.51.250 Sets forth the duties of the board: to
coordinate and fund proposals by other entities to market and
develop existing and new Alaska salmon products. 70% of fund
expenditures are legislatively directed to identified categories,
with the remainder to be allocated by the trustees as needed.

Sec. 16.51.260 Establishes the fund itself, containing the
contributions made by processors for the purpose of obtaining tax
credits, as well as any other money secured by or appropriated to

the fund.

Sec. 16.51.295 Defines the terms used by the new section.

SECTION 2:

Adds employees of the fund to the exempt service (trustees
are not compensated).

SECTION 3:

Adds employees and trustees of the fund to the Public
O fficers and Employees code.

SECTION 4:

Sec. 43.75.037. Authorizes a processor to take a tax credit
equal to up to 50% of tax liability (other half goes to



municipalities) for donations made to the fund. Allows credits
up to full value of contributions, a one-for-one tax credit.
Sunsets tax credit after five years.

SECTION 5:

Sec. 43.75.032. Adds reference to this tax credit to
section allocating other half of fish tax revenues to municipal
governments.

SECTION 6:

Sec. 43.76.110. Adds new 1% salmon marketing tax (taking
effect in three years) to harvesters' existing taxes. Tax is
only levied on salmon.

Sec. 43.76.120. Describes procedures for collection and
deposits of tax in general fund, but with proviso that the
proceeds may be added to the new salmon marketing and development
fund by the legislature.

Sec. 43.76.130 Defines new terms in section.

SECTION 7:

Sets terms of board of trustees at four years, with
staggered terms for first board.

SECTION 8:

Makes the new marketing tax effective only afttr three
years.

SECTION 9:

Makes the remainder of act effective on July 1, 1992.



To make the latest CS for HB 477 acceptable to United Fishermen of
Alaska a bit more tinker ng is needed. Specifically, we need to see more
of HB 414 incorporated into it. These additions as well other
modifications are outlined below for interested parties:

HB 414 changes strongly desired to be part of HB 477:

Section 1 (a) and Section 2 (b) which adds 2 fishermen to ASMI's
Board. This is necessary now to recognize the marketing contributions
fishermen currently pay by way of their reduced ex-vessel price.

Section 5.

Add to AS. 16. 51. 090 Powers of Board a specific reference to the salmon
marketing program referred to in Section 5 of HB 414. This reference
should include promotion of new product development.

The funding mechanism in HB 477 is generally acceptable. However, their
IS serious concern that the revenue flow kicks in lowei and later than it
needs too. Therefore, one might consider raising the first year tax credit
to 20% and move up a year the tax credit and salmon tax schedule.

Further changes to ASMI Board should lead to a 50:50 representation of
fishermen and processors. WHhy not drop through term expiration the 1
public member on the ASMI Board? Out of respect for the need for
continuity and carry over of expertise, there is no objection to adding
fishermen on the ASMI Board through attrition of terms. Furthermore,
there is no objection to legislative assurances that the part of the
legislation dealing with future revenues will not get severed from the
part that deals with ASMI's Board re-structure.

Add in an accountability requirement; i. e. report to all salmon permit
holders before the tax kicks in and periodically after the tax kicks in.



FISCAL NOTE
STATE OF ALASKA BILLNO. CSHB 477 (RES)
1992 LEGISLATIVE SESSION
Revision Date: April 24. 1992, Bartment Affected;Department of Revenue
Title: Alaska Salmon MarKe.ting_TAX: Revenue Operations
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Fiscal Note Analysis - CSHB 477 (RES)
Prepared by Paul ‘Dick .

Income and” Excise Audit Division
April 24, 1992

Page 2

Analysis

This bill  Impacts the Department of Revenue by amending Alaska statutes to:
1) provide for a fisheries tax credit progrdm for fisheries businesses
which make donations to a salmon markéting fund established under this

11, and . .
2) establish a salmon marketing tax.

Section 9 of this bill entitles fisheries businesses to take a credit agajinst
their fisheries tax liabilities for tax years 1992 through 1994 for donations
made to the Alaska salmon marketing fund” established under Section s.
TaxBaY_ers could claim a maximum credit of 207. of their fisheries tax |
liability for 1992 and 1993, and 107. for tax year 1994. .The tax credit
program requires that the department prepare and approve applications for the

donations.

The salmon marketmg tax will be phased in at 1/27. in 1994 and_17. in 1995 and
thereafter as provided under Section 11 and 12 respectively. The tax will be
imposed on commercial fishermen when they transfer or sell” salmon to a buyer,
or transport it out of the state. Buyers will collect the tax from the
fishermen at the time of sale and remit taxes to the department on a monthly
basis.  Fishermen transportln? salmon outside of Alaska would be required to
report and remit taxes directly to the department on a monthly basis.

The department would receive returns from over 500 fisheries businesses and
fishermen. All taxpayers would be re%ulred to file an annual report to the
department for the previous year's activity.

Revenues

The revenue effects of this bill are scheduled below and reflect the phase

out of the tax credit program and the phas: in of the salmon marketing tax.

Note that fisheries business. tax returns are for calendar yearactivity and
filed in March of the following year, Thus, the creditsfor a calendar year
will be reflected in the following fiscal year.

Fiscal Salmon Market Fisheries Tax Net Revenue

Year Taxes Credits Increase(Decrease.)
1993 0.0 2,400.0 - 4,800.0 2,400.0 - 4,800.0
1994 50.0 2,400.0 - 4,800.0 2,350.0 - 4,750.0
1995 2,000.0 1,200.0 - 2,400.0 800.0 - (400.0
1996 4.000.0 0.0 4.000.0
1997 4.000.0 0.0 4.000.0
1998 4.500.0 0.0 4.500.0

Taxes tor fiscal year 1994 represents activity for the months of January
through May, 1994 (May returns are oue June 30, 1994).



Fiscal Note Analysis - CSHB 477 (RES)
Prepared by Paul ‘Dick =~ .

Income and” Excise Audit Division
April 24, 1992

Page 3

The tax Imposed under this bill would not become-effective until
January 1, 1994,

PERSONAL SERVICES

Tax Examiner, Juneau, Range 12
Accounting Clerk, Juneau, Range 9

TOTAL:
TRAVEL

10 Audit Trips' -
5 Compliance Trips

TOTAL:
CONTRACTUAL
Advertising
Printing

Mai Ling

TOTAL:

supplies
Office and Computer Supplies

TOTAL:
FISCAL NOTE TOTAL:

equipment

Two Computers, Two Printers,
Two calculators, Modular Furniture

*
%

FY94 Only _
FY94 represents e month funding level

oo
oo

$3.0

$2.0
$1.0

$2.0

$10.0

$74.9

$15.0

$6.0

$2.0
S97-9
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CS FOR HOUSE BILL NO. 477 (RESOURCES)
IN THE LEGISLATURE OF THE STATE OF ALASKA
SEVENTEENTH LEGISLATURE - SECOND SESSION

BY THE HOUSE RESOURCES COMMITTEE

Offered:
Referred:

Sponsors): HOUSE LABOR AND COMMERCE COMMITTEE

A BILL
FOR AN ACT ENTITLED
1 "An Act relating to the membership and quorum of the board of directors of the Alaska
2 Seafood Marketing Institute; establishing the Alaska salmon marketing fund in the Alaska
3 Seafood Marketing Institute; relating to a fisheries business tax credit for donations to the
4 Alaska salmon marketing fund; relating to the salmon marketing tax; and providing for

5 an effective date."

6 BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

7 * Section 1. AS 16.51.020(a) is amended to read:

8 (@) The governing body of the institute is a board of directors. The board consists of 20

9 [18] voting members appointed by the governor. In making appointments to the board the

10 governor shall consider, but need not appoint, nominees presented by persons engaged in fish

11 processing, the financing of fish processing, or commercial fishing.

12 *Sec. 2. AS 16.51.020(b) is amended to read:

13 (b) Twelve members of the board shall be seafood processors: eight of the seafood
-1- CSHB 477(RES)
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processors must have an annual payroll in the state of more than $1.000.000 [OR MORE]; four
of the seafood processors must have an annual payroll in the state of $50,000 - $1,000,000.
Seven [FIVE] members of the board must be engaged in commercial Fishing. One member of
the board shall be a lay person selected by the governor.

* Sec. 3. AS16.51.020(b) is amended to read:

(b) Ten [TWELVE] members of the board shall be seafood processors: seven [EIGHT]
of the seafood processors must have an annual payroll in the state of more than $1,000,000j.
three [OR MORE; FOUR] of the seafood processors must have an annual payroll in the state
0f $50,000 - $1,000,000. Nine [SEVEN] members of the board must be engaged in commercial
Fishing. One member of the board shall be a lay person selected by the governaor.

* Sec. 4.AS 16.51.050 is amended to read:

Sec. 16.51.050. QUORUM. Twelve [TEN] members of the board appointed under
AS 16.51.020 constitute a quorum for the transaction of business and the exercise of the powers
and duties of the board.

* Sec. 5. AS 16,51 is amended by adding anew section to read:

Sec. 16.51.115. ALASKA SALMON MARKETING FUND. The Alaska salmon
marketing fund is created in the institute. The fund consists of grants and donations to the fund
and appropriations to the fund by the legislature. The institute may use the money in the fund
to promote and develop markets for Alaska salmon.

* Sec. 6. AS 43.75 is amended by adding anew sectionto read:

Sec. 43.75.037-. TAX CREDIT F1 1SALMON MARKETING FUND DONATIONS.
(@) A Fisheries business is entitled to a credit for donations made during tax years 1993, 1994,
or 1995 to the Alaska salmon marketing fund established under AS 16.51.115. A tax credit
under this section may not be approved for more than 100 percent of the donation. The
maximum tax credit allowed under this section for tax year 1993 is 10 percent of the business
tax liability under AS 43.75.015, for tax year 1994 is 20 percent of the business tax liability
under AS 43.75.015, and for tax year 1995 is 10 percent of the business tax liability under
AS 43.75.015.

(b) Notwithstanding (a) of this section, a Fisheries business may receive a tax credit under
this section only to the extent that the total tax credit received under this section and any other
provision of this chapter docs not exceed 50 percent of the tax liability of the Fisheries business

CSHB 477(RES) -2-

Vi»' IDELETED TEST BRACKETED!



O OO —~1 OO U1 &~ WO PO e

QO QO PO PO PO PO PO PO PO O O N P = = b b
— O ©O© 0o J o Ol B W D PO o o0 4 oo Ol BN o

WORK DRAFT WORK DRAFT WORK DRAFT

for the tax year.
(c) The department may not approve a tax credit under this section if the fisheries

business claiming the credit is in arrears in the payment of a state tax; for purposes of this
subsection, a taxpayer is not in arrears if the payment is under administrative or judicial appeal.

(d) The department shall prepare an application form for a tax credit under this section.

(e) The department shall approve or disapprove an application for a tax credit under this
section not later than 60 days after receiving the application.

* Sec. 7. AS 43.75.130(b) is amended to read:

(b) For purposes of this section, tax revenue collected under AS 43.75.015 from a person
entitled to a credit under AS 43.75.032 or 43.75.037 shall be calculated as if the person’s tax had
been collected without applying the credit.

* Sec. 8. AS 43.76 is amended by adding new sections to read;
ARTICLE 2. SALMON MARKETING TAX.

Sec. 43.76.110. SALMON MARKETING TAX. A person holding a limited entry permit
or interim-use permit under AS 16.43 shall pay a salmon marketing tax at the rate of one-half
percent of the value of salmon that the person removes from the state or transfers to a buyer in
the state. The buyer shall collect the salmon marketing tax at the time the salmon is acquired
by the buyer.

Sec. 43.76.120. COLLECTION AND DISPOSITION OF PROCEEDS OF T/ X. (a) A
buyer who acquires salmon that is subject to a salmon marketing tax imposed by AS 43.76.110
shall collect the salmon marketing tax at the time of purchase and shall remit the total salmon
marketing tax collected during each month to the department by the last day of the next month,

(b) A buyer who collects the salmon marketing tax shall

(1) maintain records of the value of salmon purchased in the state; and
(2) report to the department by March 10of each year the total value of thesalmon
that the buyer has acquired during the preceding year.

(c) The owner of salmon removed from the state is liable for payment of the salmon

marketing tax imposed by AS 43.76.110 if, at the time the salmon is removed from the state, the
tax payable on the salmon has not been collected by a buyer. If the owner of the salmon is liable
for payment of the salmon marketing tax under this subsection, the owner shall comply with the
requirement of (a) and (b) of this section to remit the tax to the department, to maintain records.

-3- CSHB 477(RES)
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and to report to the department.

(d) The salmon marketing tax collected under this section shall be deposited in the
general fund. The legislature may make appropriations based on this revenue to the Alaska
salmon marketing fund established under AS 16.51.115 for the purpose of supporting the salmon
marketing program of the Alaska Seafood Marketing Institute.

Sec. 43.76.130. DEFINITIONS. In AS 43.76.110 - 43.76.130,

(1) "buyer" means a person who acquires possessionof salmon from the person
who caught the salmon regardless of whether there is an actual sale of the salmon, but does not
include a person engaged solely in interstate transportation of goods for hire

(2) "value" has the meaning given in AS 43.75.290.

* Sec. 9. AS 43.76.110 is amended to read:

Sec. 43.76.110. SALMON MARKETING TAX. A person holding a limited entry permit
or interim-use permit under AS 16.43 shall pay a salmon marketing tax at the rate of one [ONE-
HALF] percent of the value of salmon that the person removes from the state or transfers to a
buyer in the state. The buyer shall collect the salmon marketing tax at the time the salmon is
acquired by the buyer.

* Sec. 10. APPOINTMENT OF ADDITIONAL COMMERCIAL FISHERMEN TO BOARD OF
DIRECTORS OF THE ALASKA SEAFOOD MARKETING INSTITUTE, (a) As soon as practicable
after January 1, 1995, the governor shall appoint two persons engaged in commercial fishing to the new
memberships created on the board of directors of the Alaska Seafood Marketing Institute by secs. 1 and
2 of this Act. These persons shall be appointed to three-year terms,

(b) Notwithstanding AS 16.51.020(b), as amended by sec. 3 of this Act, the governor shall
appoint persons engaged in commercial Fishing to the first memberships on the board of directors of the
Alaska Seafood Marketing Institute that are vacated, after the effective date of sec. 3 of this Act, by a
seafood processor member who has an annual payroll in the state of more than $1,000,000 and by a
seafood processor member who has an annual payroll in the state of 550,000 - 1,000,000. If a person
is appointed under this subsection to fill a vacancy arising other than by the expiration of a term of
office, the person shall be appointed to complete the remainder of the unexpired term.

* Sec. 11, Section 5 of this Act takes effect July 1, 1992,

* Sec. 12. Sections 6 and 7 of this Act take effect January 1, 1993,

* Sec. 13. Sections 1, 2, 4, J, and 10(a) of this Act take effect January 1, 1995.

CSHB 477(RES) 4
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1 * See. 14. Sections 3, 9, and 10(b) of this Act take effect January 1, 1996.

5 CSHB 477(RES)
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HOUSE BILL 477 (RES) - BILL ANALYSIS

RAW FISH
CALENDAR YEAR TAX CREDIT
AMOUNT

CREDIT RAISED

1992

1993 10% $2+ miil.
Sec. 6, 7, and
12

1994 20% $4+ mil.
Sec. 6, 7, and
12

1995 10% $2+ miil.
Sec. 6, 7, and
12

1996 — -

SALMON
MARKETING TAX ASMI| BOARD
AMOUNT
% RAISED
No change
- No change
- No change
1/2 $2 miil. Two fishermen
Sec. 8 and 13 added to Board
Sec. 1, 2,
10(a), and 13
1 $4 mil. Two fishermen
Sec. 8, 9, 13, added to Board
and 14 upon term

expiration

resignation
two processor

rep.

Final Board:

10 processors

9 fishermen

1 public member
Sec. 3, 10(b),

14

MISC. PROVISIONS

AK Salmon

M arketing Fund
created in ASMI
Section 5 and 11
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CS FOR HOUSE BILL NO. 477 (RESOURCES)
IN THE LEGISLATURE OF THE STATE OF ALASKA
SEVENTEENTH LEGISLATURE - SECOND SESSION

BY THE HOUSE RESOURCES COMMITTEE

Offered:
Referred:

Sponsors): HOUSE LABOR AND COMMERCE COMMITTEE

A BELL
FOR AN ACT ENTITLED
1 "An Act relating to the membership, quorum, powers, and duties of the board of directors
2 of the Alaska Seafood Marketing Institute; establishing the Alaska salmon marketing fund
3 in the Alaska Seafood Marketing Institute; relating to a fisheries business tax credit for
4 donations to the Alaska salmon marketing fund; relating to the salmon marketing tax; and

5 providing for an effective date."

6 BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

7 *Section 1. AS 16.51.020(a) is amended to read:

8 (a) The governing body of the institute is a board of directors. The board consists of 20

9 [18] voting members appointed by the governor. In making appointments to the hoard the

10 governor shall consider, but need not appoint, nominees presented by persons engaged in fish

11 processing, the financing of fish processing, or commercial fishing.

12 *Sec. 2. AS 16.51.020(a) is amended to read:

13 (a) The governing body of the institute is a board of directors. The board consists of 21
- CSHB 477(RES)
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[20] voting members appointed by the governor. In making appointments to the board the
governor shall consider, but need not appoint, nominees presented by persons engaged in fish
processing, the financing of fish processing, or commercial fishing.

* Sec. 3. AS 16.51.020(b) is amended to read:

(b)  Twelve members of the board shall be seafood processors: eight of the seafood
processors must have an annual payroll in the state of more tnan $2.500,000 [$1,000,000 OR
MORE]; four of the seafood processors must have an annual payroll in the state of $50,000 -
$2,500,000 [$1,000,000]. Seven [FIVE] members of the board must be engaged in commercial
fishing. One member of the board shall be a lay person selected by the governor.

* Sec. 4. AS 16.51.020(b) is amended to read:

(b) Ten [TWELVE] members of the board shall be seafood processors: seven [EIGHT]
of the seafood processors must have an annual payroll in the state of more than $2,500,000;
three [FOUR] ot the seafood processors must have an annual payroll in the state of $50,000 -
$2,500,000. Ten [SEVEN] members of the board must be engaged in commercial fishing. One
member of the board shall be a lay person selected by the governor.

* Sec. 5. AS 16.51.050 is amended to read:

Sec. 16.51.050. QUORUM. Twelve [TEN] members of the board appointed under
AS 16.51.020 constitute a quorum for the transaction of business and the exercise of the powers
and duties of the hoard.

* Sec. 6. AS 16.51.090 is amended to read:

Sec. 16.51.090. POWERS OF BOARD. In carrying out the powers of the institute, the
board may

(1) adopt, alter, and use a corporate seal

(2) prescribe, adopt, amend, and repeal bylaws;

(3) sue and be sued in the name of the institute;

(4) enter into any agreements necessary to the exercise of its powers and
functions;

(5) cooperate with a public or private board, organization, or agency engaged in
work or activities similar to the work or activities of the institute, including entering into
contracts forjoint programs of consumer education, sales promotion, quality control, advertising.
and research in the production, processing, or distribution of seafood;

CSHB 477(RES) 2
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(6) conduct, or contract for, scientific research to develop and discover health,
dietetic, or other uses of seafood harvested and processed in the state;

(7) receive contributions of money from persons;

(8) establish offices in the state and otherwise incur expenses incidental to the
performance of its duties;

(9) appear on behalf of the institute before boards, commissions, departments, or
other agencies of municipal, state, or federal government;

(10) acquire, hold, lease, sell, or otherwise dispose of property, but such property
is limited to that which is necessary to the administrative functioning of the office of the institute;

(11) establish and maintain one or more bank accounts for the transaction of the
institute's business;

(12) prepare market research and product development plans for the promotion
of any species of seafood and their by-products that may be harvested in the state and processed
for salei

(13) establish an executive committee to assist the hoard in efficiently
exercising the board’'s powers and duties under this chapter; the executive committee
consists of seven members selected from and bv the board and must include at least two
members who are engaged in commercial fishing;

(14) promote newlv developed seafood products,

* Sec. 7. AS 16.51.100 L amended to read:

Sec. 16.51.100. DUIIES OF BOARD. The hoard shall

(1) conduct programs of education, research, advertising, or sales promotion
designed to accomplish the purposes of this chapter,

(2) promote all species of seafood and their by-products that are harvested in the
state and processed for sale;

(3) develop market-oriented quality specifications for Alaska seafoods to be used
in developing a high quality image for Alaska seafood in domestic and world markets, and adopt
and distribute recommendations regarding the handling of seafood from the moment of capture
to final distribution:

(4) prepare market research and product development plans for the promotion of
all species of seafood and their by-products that are harvested in the state and processed for sale;

-3- CSHB 477(RES)
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(5) submit an annual report to the governor and the legislature describing the
activities of the institute; [AND]

(6) develop marketing programs based on the "inspection” and "premium quality"
seals designed under AS 03.05.026 [] and use the seals in advertising and promotion efforts of

the institute!
(7) establish a salmon marketing committee to administer <he salmon

marketing program that is funded through the Alaska salmon marketing fund: the
committee consists of seven members appointed from among the membership of the board
and must include four members who are engaged in commercial fishing and three other
members of the board; the board mav not override an action of the committee except bv
a vote of a three-quarters majority of the board; and
(8) annually prepare and distribute, to each person who holds a limited entrv
permit or interim-use permit under AS 16.43 for a salmon fishery, a report describing
(A) the salmon marketing efforts of the institute for the prior vear and

for the current vear: and
(B) the salmon marketing plans of the institute for subsequent years.

* Sec. 8. AS 16,51 is amended by adding a new section to read:

Sec. 16.51.115.  ALASKA SALMON MARKETING FUND. The Alaska salmon
marketing fund is created in the institute. The fund consists of grants and donations to the fund
and appropriations to the fund by the legislature. The institute may use the money in the fund
to promote and develop markets for Alaska salmon.

* Sec. 9. AS 43.75 is amended by adding a new section to read:

Sec. 43.75.037.  TAX CREDIT FOR SALMON MARKETING FUND DONATIONS.
(a) A fisheries business is entitled to a credit for donations made during tax years 1992, 1993,
or 1994 to the Alaska salmon marketing fund established under AS 16.51.115. A tax credit
under this section may not be approved for more than 100 percent of the donation. The
maximum tax credit allowed under this section for tax year 1992 is 20 percent of the business
tax liability under AS 43.75.015. for tax year 1993 is 20 percent of the business tax liability
under AS 43.75.015, and for tax year 1994 is 10 percent of the business tax liability under

AS 43.75.015.
(b) Notwithstanding (a) of this section, a fisheries business may receive a tax credit under

CSHB 477(RES) o4*
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this section only to the extent that the total tax credit received under this section and any other
provision of this chapter docs not exceed 50 percent of the tax liability of the fisheries business
for the tax year.

(c) The department may not approve a tax credit under this section if the fisheries
business claiming the credit is in arrears in the payment of a state tax; for purposes of this
subsection, a taxpayer is not in arrears if the payment is under administrative or judicial appeal.

(d) The department shall prepare an application form for a tax credit under this section.

e) The department shall approve or disapprove an application for a tax credit under this
section not later than 60 days after receiving the application.

* Sec. 10. AS 43.75.130(b) is amended to read:

(b) For purposes of this section, tax revenue collected under AS 43.75.015 from a person
entitled to a credit under AS 43.75.032 or 43.75.037 shall be calculated as if the person’s tax had
been collected without applying the credit.

* Sec. 11. AS 43.76 is amended by adding new sections to read:
ARTICLE 2. SALMON MARKETING TAX.

Sec.43.76.110. SALMON MARKETING TAX. A person holding alimited entry permit
or interim-use permit under AS 16.43 shall pay a salmon marketing tax at the rate of one-half
percent of the value of salmon that the person removes from the state or transfers to a buyer in
the state. The buyer shall collect the salmon marketing tax at the time the salmon is acquired
by the buyer.

Sec. 43.76.120. COLLECTION AND DISPOSITION OF PROCEEDS OF TAX. (a) A
buyer who acquires salmon that is subject to a salmon marketing tax imposed by AS 43.76.110
shall collect the salmon marketing tax at the time of purchase and shall remit the total salmon
marketing tax collected during each month to the deportment by the last day of the next month.

(b) A buyer who collects the salmon marketing tax shall

(1) maintain records of the value of srimon purchased in the state; and
(2) report to the department by March 10f each year the total value of thesaimon
that the buyer has acquired during the preceding year.

(c) The owner of salmon removed from the state is liable for payment of the salmon

marketing tax imposed by As 43.76.110 if, at the time the salmon is removed from the state, the
tax payable on the salmon has not been collected by a buyer. |f the owner of the salmon is liable

-5- CSHB 477(RES)
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for payment of the salmon marketing tax under this subsection, the owner shall comply with the
requirement of (a) and (b) of this secdon to remit the tax to the department, to maintain records,
and to report to the department.

(d) The salmon markeung tax collected under this section shall be deposited in the
general fund. The legislature may make appropriations based on this revenue to the Alaska
salmon marketing fund established under AS 16.51.115 for the purpose of supporting the salmon
marketing program of the Alaska Seafood Marketing Institute.

Sec. 43.76.130. DEFINITIONS. In AS 43.76.110 - 43.76.130,

(1) "buyer" means a person who acquires possession of salmon from the person
who caught the salmon regardless of whether there is an actual sale of the salmon, but does not
include a person engaged solely in interstate transportation of goods for hire

(2) "value" has the meaning given in AS 43.75.290.

* Sec. 12, AS 43.76.110 is amended to read:

Sec.43.76.110. SALMON MARKETING TAX. A person holding alimited entry permit
or interim-use permit under AS 16.43 shall pay a salmon marketing tax at the rate of one [ONE-
HALF] percent of the value of salmon that the person removes from the state or transfers to a
buyer in the state. The buyer shall collect the salmon marketing tax at the time the salmon is
acquired by the buyer.

* Sec. 13. APPOINTMENT OF ADDITIONAL COMMERCIAL FISHERMEN TO BOARD OF
DIRECTORS OF THE ALASKA SEAFOOD MARKETING INSTITUTE, (a) As soon as practicable
after the effective date of sec. 1 of this Act, the governor shall appoint two persons engaged in
commercial fishing to the new' memberships created on the board of directors of the Alaska Seafood
Marketing Institute by secs. 1and 3 of this Act. These persons shall be appointed to three-year terms.

(b) As soon as practicable after the effective date of sec. 2 of this Act, the governor shall appoint
one person engaged in commercial fishing to the new membership created on the board of directors of
the Alaska Seafood Marketing Institute by secs. 2 and 4 of this Act. This person shall be appointed to
a three-year term.

(c) Notwithstanding AS 16.51.020(h), as amended by sec. 4 of this Act, the governor shall
appoint persons engaged in commercial fishing to the first memberships on the board of directors of the
Alaska Seafood Marketing Institute that are vacated, after the effective date of sec. 4 of this Act, by a
seafood processor member w-ho has an annual payroll in the state of more than $2,500,000 and by a

CSHB 477(RES) -6-
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seafood processor member who has an annual payroll in the state of $50,000 - $2,500,000. If a person
Is appointed under this subsection to fill a vacancy arising other than by the expiration of a term of
office, the person shall be appointed to complete the remainder of the unexpired term.

* Sec. 14, SEAFOOD PROCESSOR MEMBERS OF THE BOARD OF DIRECTORS OF THE
ALASKA SEAFOOD MARKETING INSTITUTE. Notwithstanding AS 16.51.020(b), as amended hy
sec. 3 of this Act, those persons who are serving as seafood processor members of the board of directors
of the Alaska Seafood Marketing Institute on the effective date of sec. 3 of this Act may continue to
serve on the hoard for the term to which they are appointed. This section may not be construed as
limiting the power of the governor to remove members of the board of directors of the Alaska Seafood
Marketing Institute. Those persons who are appointed as seafood processor members of the hoard after
the effective date of sec. 3 of this Act, shall be appointed in accordance with the qualifications set out
in AS 16.51.020(b), as amended hy sec. 3 of this Act.

* Sec. 15, REPORT ON SALMON MARKETING EFFORTS AND PLAN. Notwithstanding
14 AS16.51.100(8), added by sec. 7 of this Act, the board of directors of the Alaska SeafoodMarketing
15Institute shall prepare and distribute the first report required under AS 16.51.100(8) by March15, 1994,
16 * Sec. 16. Sections 1, 3, 5 - 10, 13(a), 14, and 15 of this Act take effect immediately under
17 AS 01.10.070(c).

18 *Sec. 17. Section 11 of this Act takes effect January 1, 1994,
19 *Sec. 18. Sections 2, 4, 12, 13(b), and 13(c) of this Act take effect January 1, 1995.
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