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ECONOMIC ASPECTS OF THE 
PACIFIC HALIBUT FISHERY 

by 
J ames Cru tchfield 

Associate Pl'of esso r, Department of Economics 
University of \ Vas hi ngton , Seattle, Was hington 

a nd 

Arnold Zellner 
A ssociate Professo r, Department o f Eco nom ics 

Un ivers ity of " ' isconsin , Madiso n, \ Visconsin 

By the Convention of 1923, the Canad ian and 
United States Governments established the In
t ernational Fisheries Commission to initiate a 
program for the control of the ha libu t fi shery 
of the orth P acific Ocean and Bering Sea. 

Through its r egulations, the Commission 
(now known as the Internationa l P acific Hali
but Commission) has exerted a profound and 
benefi cial effect on stocks and annual yields of 
halibut. Since the regulatory program was 
started, the supply of Paci fic halibut has grown 
steadi ly, an increasing proportion of the catch 
is of lar ger sizes command ing better prices, 
and the catch per un it of fishing effort has im
pr oved markedly. 

The r egulations a lso have profoundly affected 
the economic organization of the fishery. Not 
all of the effects, however, have been desirable. 
From the tandpoint of the United States and 
Canadian economies as a whole, some of the 
econom ic gains from r egulation have been dis
sipated by excessive use of labor and capital. 

The Commi sion's abi lity to deal with these 
unde irable economic effects is severely r e
stri cted by the terms of the Convention, which 
define both its objectives and powers. These 
objectives and powers are based on concepts of 
con ervation limited to the aspects of fish er y 

N ote.- This work was financed by th e Bureau of Commercial 
Fish eries und er Con tract o. 14- 19- 00 -9355. with funds m ade avai l
able under the Act of July I. 1954 (6 Stat. 376). commonly known 
as the Sa ltonstall-Ken nedy Act. 
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biology as may be concerned with maximum 
physica l yield. 

T hel'e are two r eason why an economi c tudy 
of the halibut program is de irable at th is time: 
First, the compact and homogenous character 
of the hali but fi sher y, together with the excel
lent r ecords maintained by the Commission, 
makes it possible to dra,,- factua l data f much 
gr eater r eli ability and coverage than is normall y 
available in fishery resea r ch. Second, the broad 
problem of optimal use of rene\\'ab le reSO ll rces, 
such as the fisheri es, has been greatly clal'i fled 
in r ecent years by a series of important contri
butions from both economists and biologi ts, 
and it has become r ecognized that to obtain 
maximum benefit from the management of uch 
r esources r equires the specialized skill s of both. 

A br oadening of Our under tanding of eco
nomic as we ll as biological principl of r egula
tion in the halibut fishery is sign ificant for the 
future. The halibut ca e dramatically demoll
str ates the mu tual benefits of scientific manage
ment to the participating coun tries, and it may 
well er\'e as a prototype for the exten ion of 
the principle of management to other fl heri,>s 
as general economic growth pre. es more and 
more heavily on the re ources of the ea. Any 
incr ea e in agreement on objecti\'e. , m th()(l., 
and r e ults of uch management \\'ill aid in l't' 

ducing the formidable political barrier ' to the ' 
program. The halibut ca e thu . may h >Ip in 
formulating and ecuring acceptance of prac-



tical re earch and control measures in other 
.fisheries before need for these measures becomes 
critical rather than afterward. 

This r eport is divided into three major parts. 
The fi rst gives the ba ic theor y of regulation 
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and its application to the halibut fishery. The 
second analyzes the economic effects of halibut 
r egulation. The third presents conclusions 
drawn from the analysis and examines their im
plications for public policy. 



Part 1 

BASIC THEORY OF REGULATION 
AND ITS APPLICATION TO 

HALIBUT FISHERY 

Part 1 sets forth the hi storical and theoretical framework within which 
the present empirical study of the performance of the halibut fi shel'Y was 
conducted. The economic status of the industry today r efl ects both the path 
of development in its early years and the effects of the control program. 
The latter, in tum , could best be analyzed in terms of systematic theories 
of the biological behavior of the halibut popUlation and t he economic be
havior of the industr y under free and regu lated fi shing. 

Palt 1 is di\'ided into f our chapter s. The first chapter provides a r e
vie",' of the early development of the fishery, its sudden rise to prominence 
in North American fresh and frozen markets, and the emel'gence of evi
dences of serious depletion in the 1920's. The next two chapters analyze 
the complex biological and economic characteristics that necessitate regu
lation of fishing effort and establish a set of criteria for optimal performance 
of a fi shery under r egulation. The final chapter describes the actual de
velopment of the Halibut Commission from the first investigati ve work in 
1923 to the present comprehensive r esearch and management program. 
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FIGURE I.- North Pacific halibut fish ery, 1957. 
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Chapter 1 
PACIFIC HALIBUT FISH ERY 

NATURE OF THE RESOURCE 

Characteristics, Supply, and Location 

The halibut (Hippoglossus spp.) is a giant 
flounder found in northern waters off both 
coasts of North America. Its superb flavor, tex
ture, and storage qua lities have made it the ob
ject of intensive exploitation. The Atlantic 
stocks long since have been depleted to the point 
where specialized commercial fishing for halibut 
has all but ceased. In contrast, the Pacific 
grounds, under an unprecedented program of 
international control, have maintained their 
productivity, and they supply far more halibut 
than do a ll areas in the North Atlantic combined 
(table 1) . 

T ABLE I. - H ali bu t landi1l98, n et dTessed w e ig h t, 
heculs-ofJ, eV iSCel"O ted, 1953-uO 

Year 

1953 ... . . . . . . . . . .... ... 
1954 .. 
1955 .. 
1956 ..... .... . .. ..... ..... 
1957 . . ............... 
195 
1959 ... .. .... . .. . 
1960 . . .... 

Pacific 
(G. S. a nd 
Canada) 

.'J illion 
pounds 

60 .5 
71.2 
59 . 1 
67.5 
61.4 
65 .2 
jl.; 

i 1. Y 

Lanuin ~s 

Atla ntic 
(C. S. and 
Canada) 

.l/ illion 
pOlluds 

4 .2 
4 .6 
4 1 
4. Y 
6.8 
6 0 
7 3 
7.0(l'st.\ 

Europe 

.lf illion 
pounds 

20 . 5 
20 . 2 
1 .6 
19 . .. 
24 . 1 
27 .4 

Not~ : Compil~d fro m data by t he I ntel national Parific H aliliut 
Comm bsion. 

Th Pa ific halibut live on banks ranging in 
depth do\\ n to 250 fath om. It is di tributed 
from northern alifornia to the Bering Sea, but 
the commercially ignificant populations now 
are fo und from the Wa hington coa t north
ward. Th accompanying map (fig. 1) indicate 
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th general area cover d and the principa l port' 
from which the fI et ope rat s . 

Vulnerability to Depletion 

Under a persi tentl r strong market demand, 
tl1l"ee biological cha l'acte ri sti cs of the Pacific 
ha libut make it peculiarly vulnerabl e to d ple
tion: 

1. It i a species that grows very slow ly. Th ' 
age at whi ch 50-percent recruitment to 
th e fi sher.\' is r eali zed ranges from 7 to 11 
years, depending on the area; and females 
do not mature sexually unt il th y ar' 
about 12 years old . ;'Iedium-sized fi . h 
(from 10 to 60 pound), \\'hich constilut ' 
the bu lk of the commercia l fisher~·. COWl" 

an age span from 7 to 1 years. 
2. The various subgroups making u! ' the 

stock a r e r elati\'ely immobil e and tend to 
concen tra te ~ easonally in \\'ell-defi'll'd 
areas. In br oad terms, the stocks south 
and west of Cape Spencer, Alaska, com
pri se separate populations with litll e in
termingling. Mobi lity among subgroup' 
on the western grounds is fairly high, but 
on the more conyenient and heavi ly ex
ploited southern ground, eyen the ub
group do not migrate oyer great di -
tances. 

3. The stocks on the grounds normally con
tain a wiele range of age, and. om im
mature fi h ineyitably are caught and ar 
de troyed during fishing op ration . 

EARLY DEVELOPMENT OF THE FISHERY 

Effect of Ra il road and Power Vessels 

Although arly exploration tabli hed h 
pre ence of abundant bank of halibut, it was 



not until the last decade of the nineteenth cen
tury, after the establishment of railroad com
munications with the populous eastern markets, 
that the Pacific halibut fishery became import
ant (Thompson and Freeman, 1930). Initial 
efforts at opening trade with the East, however, 
"'ere not wholly encouraging. The great dis
tance involved-together with excessive freight 
charges, high costs of ice, and inexpert handling 
methods-r esulted in repeated fa ilures to trans
port halibut in marketable condition to eastern 
cities. Nevertheless the scarcity and high prices 
of Atlantic halibut in duced large eastern dealers 
to continue the attempt to obtain marketable 
Pacific halibut. Largely through better trade 
connections established by these dealers, im
proyed handling methods, and lower rail rates 
resulting from the greater volume of trade, the 
Pacific halibut fishery was able to develop into 
an inr1 ustl')' of national importance. 

The deyelopment and exploitation of the Pa
cific halibut fishery from 1888 to 1910 was pri
mal'il~' on local gTOl1l1ds. In the words of the 
IntU'national Fisheries Commission: "What is 
e\' ident no'" should haye been evident then, that 
the lImit of the area fished \\'as fixed, not by the 
presence 01' absence of halibut, but by the com
mcn:ial practicabili ty of establishing a paying 
fishen'" (Thompson and Freeman, 1930). Since 
Puget Sound proyided the most accessible l'ail 
communications "'ith the markets, it was the 
fh'st area to be exploited on a large scale. In 
(:ontrast, the Bl'i tish Columbia fishery, known 
to be enormousl~' productive, did not become 
commercially feasible until t he introduction of 
steam yessels to convey the catch to westel'n 
rnited States ports for transshipment to east
em cities. The same situation held true for the 
Alaska fishery, \vhere commercial success de
pended upon the transshipment of the local 
schooner catch south on regular freight steam
ers. This conditioning of successful exploita
tion by the extent of the market rather than by 
the abundance of halibut was further reflected 
in the fact that at first, the steamers fished en
tirely in the winter when the halibut catch in 
the East was low and the price high. After 
Pacific halibut became more firmly established 
in the large eastel'l1 markets, owing to the de
cline of the Atlantic fishery, these large vessels 
began to operate all year and steadily increased 
in number. 

As the southel'l1 grounds became depleted, the 
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schooners, which had been equipped with power, 
began to frequent the British Columbia fishery 
in growing numbers. This intensified effort in 
the offshore grounds led to a constantly widen
ing fi shing area as yields on nearby banks de
clined. Halibut fishing, in terms of catch per 
unit of effort , was at a peak between 1904 and 
1905. 

Fi rst Scientific Investigation 

In the years following, some of the best fish
ing grounds began to yield considerable num
bers of discolored and poor fish. The proportion 
of smaller fish, commanding lower m rket 
prices, increased steadily, and as this situation 
continued, the hips were extended, more gear, 
bait, and ice were required, and the number of 
fi shing days pel' trip was increased. Th Ca
nadian authorities, concerned over the decline 
in the supply of fi h, sponsored the first serious 
scientifi c investigation of the fishing bank of 
the Pacific coast uncleI' the direction of William 
F. Thompson. The results, published in 1915, 
suggested strongly that populations on former ly 
pl'oductiYe banks were being r educed at a r apid 
rate. 

Fac'io:-s Facilitating Expansion 

Frequent reports by both the United States 
and Canadian Governments and general state
ments in hade jOUl'nals and newspapers pointed 
out that a significant shift of fishing effort to 
outer and deeper banks had begun by 1910. 
This shift "was indicated by the marked increase 
in the proportion of the catch landed in Alaska. 
Also, a maj ority of the vessels built after that 
yeal' were obviously designed for use on the 
nOlthel'n offshol'e banks. The new vessels were 
powel'ed by gasoline engines, and sails were 
r elegated to use fol' auxiliary power. These en
gine-powered \'essels enabled the fleet to extend 
its activities outward to new banks and thus to 
tap new SOUl'ces of supply. Moreover, innova
tions were introduced that increased fi shing ef
ficiency. The electric light r eplaced the torch 
and oil lamp. Longlines set from the vessels 
themselves, enabling the gem' and fish t o be 
handled more rapidly, began to displace dory 
fishing. Powel' winches, capable of hauling in 
the gear from greater depths, became standard 
equipment, and the diesel engine, which provided 
greatel' fu el economy and safety, was widely 



adopted. The m echanical \'olution of th fleet 
more than counterba la n ced eff ct s on costs d ue 
to d pletion and ther ef ore nabled th fish ery 
to maintain output a n d ea rnin gs (T hom pson 
and Freeman, 1930) . 

An equally important f a ct or fac ili tat ing t he 
expansion of the fi sher y t o the highly productive 
offshore banks of central and western Alask a, 
was the development a n d nla rgem ent of cold 
storage and ice manufa cturing facilities in 
Alaska ports and Prince Rupert. This develop
ment increased the range of operations, r educed 
short-run price fluctuation s, a nd supplied a ccess 
to markets over longer period s of time. 

Expa nsion to North and South 

U pon completion of the " . s t ern t erm in us of 
t he Gr a n d Trunk Rail\\' a ~ ' , Prince Rupert pro
v id d a m or e n or th rly ou t let f Ol' the m ovem ent 
of fi sh t o eastern m arkets and began t o r eplace 
Sea ttle and Vancouvel' a s a pl'incipal port at 
",hi h ha li but are la nded. T his shift was a s
s is t ed by the act ion of t he Canadian Govern
m ent, in 1914, exten di ng to A m eri can \'esse ls 
an d dea le r s permiss ion (1 ) t o land and ship fi sh 

1 in bond t o the U n ited States , (:n t o pUl'chase 
prov is ion s , ice, f uel, amI ba it, and (3 ) t o take 
on Cl'ews , 

The loss of con trol Oyel' th e east ward flow of 
h a libu t caused Seattl e ol'gani zat ion s to ap peal 
t o the nited Stat es Go\'el'l1ment for a id , It 
\Va uggest ed t hat the ne,,' gnllm ds off the coast 

f Oregon be de\'eloped, F Ol' a sh or t t ime, this 
en' y ielded fa irly good ca t ches , A la r ge p r o
portion of t he fish , howe\,el', wer e in u n accep
table condi tion, a n d after 1915 landi ngs f r om 
t hese grounds w er e of n eg lig ible im po r tan ce 
(Thompson and Freeman , 1930 ) . 

Closed Season and Establ ishm ent of th e Comm iss ion 

This expansion of t h e fi herr to n ol'th and 
outh nco urageo a sub t a n tia l inCl'ease in capi

tal in\' t d by oea le r s in hand li ng and tor age 
fa cilitie a nd by' \'essel o"'ners in n ew powereo 
Cl'aft t o oper ate on the banks of the Gulf of 
A la sk a , The yes e ls p l'oduced hea\'ily in the 
m ild \\' a ther of fa ll and early ' pring, with con-

q uent a onal lowering of price, The heavy 
f1' h la nding a l 0 m aoe it diffi 'u lt to di po . 

f t h incr ea ing amoun t of froze n fi h, 
1 d winter a on began to I' cei\'e con-

id ra tion in t r ade di cu ion, T h intent \\'a 
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t l im it the larg ca ch of p r-qualJ y p Wil

ing fi h a nd to pro\'id a p 1'i rl ach r ar for 
th a l of accumula d t ck of f1' z n fi h 
fre of comp ti ti n fr 111 f1' h lanrlin .'. 
u r , how v r , m an inte1'na ional co p ' ra ill; 
and di put ov 1'th main nanc of h :3-mil 
lim it t o the ap proach of for ign v I during 
fi h ing op r atio ns, I ' tricti n up n port prh'i 
leg ,and tari ffs ha I to be ttl 0 b for > joint 
acti on could be taken by tr aty, 

These im portant q ue ti ns, tog th l' with th 
proposa l for a clo d wi nter a on, \\' r in
clu ded in a treaty n egotia t d in 191 . Ratifica
ti on by the Un ited Stat es nate wa bl! cked 
a s a r esul t of objections to the pro\'i ion for 
r eciprocal po r t pri\' i l eg~ and elimina i()n of 
cu t om s duties on halibut. ontinu ·d pl'l'~~ur' 

f r om i n dust l '~' in both countrie.' I'e:ulted in a 
new h'eat~' in which these contr()\'e l' 'ia l item 
" 'el'e omi tted , T his \"(~ rsion, pl'()\'iding ()nl," for 
a closed season and e'tablishnwnt of an Inter
n a t iona l Fi sher i 's Commis,'io ll for :-;cientifk in
\'est igatioll of th e halib ut, ,,'as signed in ~ral'l h 
1 9 ~ 3, Ratifications \\'l' r e l'xchange<1 tIll' follo\\
ing ~'ear, and the fir:,;t rcgulatioll ill\'o l\' ing' a 
dosed Sl'ason J'unning for :1 l11ontl1 :-; \\'a:-; , tal'tl'd 
in :\o\'l'mi)er ] 9~ 1, 

DEPLETION AN D REGULATIO 

Tre nds Toward Destructive " Mining " 

T he t·stablishment of J'ail Cllml1lllllicatltlll .... tIl 
th e laJ'ge eastern markets and tlll · .... ldutillil Ilf 
shipp ing and handling pro!)ll'llls ()1H'n('d a \\ ' ide 
ga p betw ee n port prices and costs, 'incl' the 
costs r e fl ected eas~' productioll fJ'om aCCUlllU
lated stock' in an aln1l1st yirglll ' tatl', fi ' llIn g
effort on the nearb~' banks quickly l' -ached 1"
e ls that la~' out:,;ide sustainable long-run ,,' ield. 
H ad the tishel'~' remained ' tati<: in ' cop' and 
technique, thi tirst surge \\'ould have . -ttkd 
e\'entuall ," to an eq uilibr ium, probably at a I '\'t I 
\\'e ll bel()\\' the maximum ~'ield. as d ' pl . 1t}11 

rai ed fishing co·t' and redu c '<1 profl s. 

The ti ' l1 1',\ ' , ho\\'(' \" e l', \\'a: not :tatlc. TIL' 
combined effect.' of rap id imprO\' nwn .. In mal
keting. transportatlOn. and ' torage on the on' 
hand, and in ti ' hing gear, \'e, ,I ' , alld I)J'IJpul
sion on th lither, offet the de])r ' .. lllg ,·tfl·ll of 
depletion for seyeral decae! '", The 11,·t \\'a: 
able to xtend it coyerage northward and \\ " -
\\'aro and to incr a th int n ') y 1)( l,tfol' un 



the established grounds without increasing 
costs significantly. The drop in catch per unit 
of effort from the initial high levels was to be 
expected as the older fish were removed . The 
alarming fact was that the decline showed little 
tendency to stop as a r esu lt of a new economic 
equilibrium . Technological pl'ogress, directed 
toward exploitation of a slowly growing acces
sible population, made destruct ive "mining" of 
the reSO Ul"ce profitable down to a level of stocks 
and yielc1s that threatened economic disaster to 
the industry. 

Quotas 

These trends became evident as t he new Com
mission began to develop a consistent bod~' of 
data . It is likely that th e ability of technological 
im pI'o\"ement to counterbalance the incI'eased 
cost of fi shing due to depletion had about ended 
b~' 1930 and that the total cat ch ""ould have be
gun to drop rapidly even at constant market 
prices. Be that as it may, the on et of the de
pl'ession and the colla])se of prices brought land
ings to their lo\\"est level in decades. These de
velopments made it possible to establ ish catch 
quotas at levels that would permit "net invest
ment" in t he stocks without sel'ious curtailment 
of CUlTent fishing effOl-ts and without industry 
res istance that would have been generated in 
more normal times. 

Since t he introduction of quotas, the size of 
the catch has been determined by the Commis
sion r ather than by economIC forces alone. Min
or exceptions have OCCUlTed, but these resulted 
from the inevitable "slippage" in precisely es
ti mating actual landings after determination of 
t he closing elate. Despite substantia l fluctua
tions in halibut pI'ices, there is little doubt that 
the fleet would have taken larger catches (in 
the short nm) in the absence of restrictions. As 
the stocks r ecovered, the quotas were adjusted 
upwar c1 . By 1957, the catch stood approxi
mately .J 7 percent above the depression low and 
was well above the average for the period 1920-
29. Even more dramatic evidence of the recov
ery of the r eSOUl'ce is the rising trend in catch 
per unit of effort. Some critics (Burkenroad, 
1948) have ascribed the I'ecovery to natural 
fluctuations in abundance unrelated to fishing 
intens ity. The data, however, point strongly to 
the conclusion that the timing and differential 
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ar ea distribution of the recovery tie it closely to 
the control program. 

PRESENT STATUS 

The fi shery at present is carri d on by a mixed 
Canadian and United States longline fI et com
posed of approximately 600 r egu lar hal ibut ves
sels and a cons iderable number of others that 
land incidental fares. Mor e than 2,500 fisher
men nel'ive a major part of their income from 
halibut and black cod, which is a related fishery. 
The total annual catch in r ecent years has aver
aged about 60 million pounds, with a val e to 
fi shermen ranging from $8 to $11 million. The 
hali but fish el'Y is much smaller in t er ms of 
physica l land ings tha n are the dominant Pacific 
coast fisheries; namely, salmon, tuna, helring, 
and sardine. The bulk of these species, however, 
is canned 01' r edu ced to fi sh meal and oil. Only 
sa lmon exceeds halibut in value of catch enter
ing fresh and fr ozen market s from the Pacific 
coa t. 

Ha libut al'e landed in volume f rom Sand Point 
in centra l Alaska to Seattle. Most of the catch 
is assembled at railheads in Prince Ruper t, Va n
couver, and Seattle fo r shipment to easter n a nd 
southel'l1 markets . Approximately 75 per cent 
of the Pacific halibut cat ch is marketed east of 
the Mississippi, primarily in the urban center s 
of the Midwest, Middle Atlantic, and New E ng
land States. The r emainder moves into Cali for
nia and, in smaller amounts, to the other States 
in the 'western part of the country. 

The fishery has not materially a ltered in t ech
nology since the thirties. Under the regulations, 
only longline gear can be fished for halibut, so 
t he pl'incipal improvements have been in auxi l
ia1'y gear, such as depth finders and electronic 
navigational aids. On the marketing side, how
ever, the halibut industry has felt the impact of 
the revolution in the distribution of frozen 
foods. Quite apart hom the effects of catch con
trols, the demand for halibut has shifted stead
ily toward the frozen form and, to a lesser de
gree, toward prepackaged portions. 

SUMMARY 

The Pacific coast of Canada and the United 
States now supplies most of the world's catch of 
halibut. The excellent market acceptance of 
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Chapter 2 

THEORETICAL BASIS FOR MANAGEMENT 

The preceding discus ion emphasized the impol'tance of the halibut fi sher,l in providillg em
ployment and income to a significant number of fishermen and shore\\'ork ' 1'5 and in provid ng a 
continuing suppl~' of highly \'alued protein food to consumers, The produ c.tivi ty and p rhaJ th 
Yen ' existence of the fi shery wer e threatened because favorable cost-price 1" ' lation induced fish
ermen to e,' plait the fi shery hea\'ily and because undel' th ese cil'(;umstanct's the biological pi .p 1'

ties of halibut are such that depl ti on becamp a distinct pos ibility, 
To de nne the term "o\'ernshing," to xplain the r easons for it development, ('l' to frel 1e a 

]'egulatol'~' program fO!' its elimination is not possible without r eference to the \ alu ' of catc! the 
cost of fishing effort, and the resulting le\'el and effici ency I)f fishing acti\'it~" Furth l'mo' , the 
co:" is lllC Ul'l'cd by the fishing inc1 ustry do not cease \\'1 th deli \ ery to the primary l' C('j vel' aL th 
purt (port bu~'er) , A fu ll evaluation of a fi shery and its regulation th erefore mut tak int ac
count the impact of ~ lt ernati\'e t echniques on the co ts of proce sing and marketing th cat h, 

Tilt' term fishery management is used throughout this, tudy to denote control pxercl.~( I by 
public author ity 0\'e1' fishing acti\'ities, Unless othen\'ise indicated, it do 's !lot inc:lude the l11llad 
}'ange of such go\'ernmental acti\' iti es as are aimed at cleYl.'loping fbh'1'j technology, incl'l'a ng 
the a\'ailahi lit ~, of capital to fishermen, and improving marketing, Fihel'Y manag 'm 'Ilt a Cll) d
ereel hore is concorned ,,'ith the improvement of the \\'elfare of human being '--fish 'I'm n and mar
keters ()n the one hand and con umers on the other-by altering the conditions lind l' which the 
resourco is exploited, At each stage-formulation of goals, de\ elopment uf controL, and evaluat '>n 
of r esults-it must deal with three sets of "re traint ," Fl'om the biological viewpoint, the 'Ize 
and dynamic chm'acteristics elf the population of n h determine the weight (and ize comp it llJn ) 
of the catches that can be taken on a ustained ba is , From the t echnologica l viewpoint, the state 
of knowledge pro\-ides limits on the catching power of individual fi ' hing units u ing different geal' 
ancl combination of geal', From the economi c vi e\\'point, the price that con umer will pay fn l' 
the fish and the costs of men, \'essels, and geal' con titute a furthel ' r e traint, An "optimal" fi h
el':'>' program, howe\-e1' defined, must specify the "right" amount of fi h to be caught and provide 
a fra mework in which it will be most profitable to take that amount in the most efficient manner. 

The fi1'st section of the present chaptel' deals with the fundam ntal of fi herr population dy
namics and reviews briefly the basic factors affecting the r elation of yield to fishing effort; the 
second section deals with economic behaviol' in an unrestl'icted fishery; and the third section deals 
with economic behavior in a hypothetical case in which it is assumed that the fi hery re ource is 
privately owned. 

FUNDAMENTALS OF FISHERY 
POPULATION DYNAMICS 

The discussion in this section is necessarily 
overly simplified, but a minimum summary of 
the complex determinants of physical yield 
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seems essential to an understanding of the is
sues involved , The starting point for any eco
nomic analysis of an industry is t he determina
tion of the r elation between (1 ) physical inputs 
of labol', capital, and natural resource and (2) 
physical output of goods, This r elation and the 



prices of productive services determine unit 
costs of outputs and, given the demand for the 
product, the output and price of the final prod
uct. In most types of business, we turn to the 
engineer and the production staff for a deter
mination of the relation between physical inputs 
and outputs. In the fisheries, however, we turn 
to the biologist, since the determination of the 
relation between fishing effort and catch re
quires analysis of the response of a self-renew
ing organic body-the fishery population- t o 
varying rates of predation by man. 

Limitations of Data 

Unfortunately, even the most intensive and 
skilled scientific investigator faces formidable 
limitations in providing the types of informa
tion r equired in fi shery management: 

1. The most obvious limitation is man's in
ability t o see the basic r esource. Our 
knowledge of the size, range, mobility, 
growth rate, and mortality rate of a fish 
population must r est on the scanty and 
somewhat unsystematic "sampling" pro
vided by commer cial catch r ecol'ds and on 
limited and expensive covel'age through 
tagging and experimental fishing. 

2. Equally serious is the problem of isolating 
a single sea fisher y f or separate study . 
The Pacific halibut, for example, is taken 
in waters that l'epresent an enol'mously 
complex environment embracing a multi
tude of intelTelated life cycles, A change 
in the intensity of man's efforts to catch 
a particular fish alters the whole pattern 
of these r elations and induces a series of 
additiona l effects on the exploited popu
lations, 

3, Finally, the effects of any change in fi sh
ing methods 01' intens ity work themselves 
out only after a long period, particularly 
in the case of long-lived, slow-growing 
species such as the halibut. In fact , the 
fu ll adjustment period for any maj or 
change in the catch of halibut would ex
tend over v irtually the fu ll professional 
work pan of a trained fis hery biologist. 
Quite apart from the difficulty of running 
controlled ex periments, the problem of 
disentangling the effects of changes in 
fi shing intensity from random 0 1' cyclica l 
flu ctuations in biological determinants 
becomes mOl'e difficult as the adjustment 
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period lengthens. E ven in the case of the 
P acific halibut, where a meticulous r e
sear ch program has provided unusually 
good statistical data, the relations among 
fishing effort, yield, mean size, and popu
lation cannot be detailed with mathemati
cal precision, Management of a sea fi shery 
must inevitably r est in greater 0 1' lessel' 
degree on judgment, distilled out of in
timate knowledge and exper ience, in in
terpreting partial information on the 
basic physical f unctions involved , 

Size of Population 

The size (aggregate weight) of a fishery 
population, given its genel'al envil'onmeNt, is 
determined by two primary factors : (1) l'e
cruitment of new individuals and the growth 
of individuals, which pr ovide additions to the 
stock, and (2 ) natural mOl'tality (includ ing the 
catch taken by predators ), which results in con
tinuous r eduction, If the more fundamenta l de
terminants-such as food supplies and water 
temperatures- r emain constant, the population 
will tend toward an equilibrium in which r e
cruitment and growth are exactly offset by mor
ta lity even in the absence of fishing activity by 
man, The introduction of a commercia l fis her y 
means simply a higher loss t o a new predator
man-and hence a small er standing population, 

UnfOl'tunately, the relations invoh'ed al'e not 
simple and direct, Obviously, an increase in re
cruitment must r esult in a la rger catch, in
cr eased natural mortality, 01' both; and an in
cr ease in t he catch by man leaves fewer fish to 
d ie of old age, disease, 0 1' the activities of other 
predatol's, Each of the factors detel'mining the 
s ize composi tion and aggregate weight of th e 
population is itself dependent in part on pop u
lation density. Egg prod uction and r ecruitment , 
fo r example, may be red uced by a decline in 
population , while I'educed demand on the food 
supply with thinning of the stock mar I'esult in 
mor e rapid growth. A furth el' complication 
a ri ses from interdependence of different stocks, 
It is qui te possible that a r eduction in the popu
lation of one spec ies may r esult in an incr ease 
in another species, perhaps less valuable, which 
competes fo r t he same food suppl y, and the 
change may not be reversible, though this does 
not seem to be so in the case of the Pacific hali
but. 



Effects of Fishing Effort and Gear Se lectivity on Yields 

From the standpoint of a fishing industry, the 
mo t ~ ignificant phrsic:alrelation i the range of 
yield a sociated \\'ith different level of fishing 
effort a nd different ty pes of fi hing gear. As
suming, first , that a st andard type of gear is em
ployed, the effect of incr eased fishing mortality 
(\\'h ich fo r present purposes may be taken as 
van'ing dir ectly, though not necessarily propor
ti onately, \\'ith fi shing effort) may be analyzed 
in general terms as f01l0\\'s : At zero population 
or at max imum population in the natural state, 
t he sustained yield (that is, the yield that can 
be taken continuously without reduction of the 
population ) from the fi shery is zero by defini
.ion. At yery lo\\' levels of fishing, the yield will 
incr ease a effort incr eases , but at a decreasing 
rate, In effect, the I'eduction in population and 
aye rag we ight is mor e than offset by the red uc
l ion in loss from natm'al causes. Beyond some 
poi nt, further inCl'eases in fishing will result in 
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an absolute decline in physical yield, as the ef
fects of decreasing population and average 
weight of fish become dominant. 

It should be noted that the peak and subse
quent decline in sustained yield with increased 
fishing mortality is not necessarily a result of 
decreasing numbers of r ecruits as the popula
tion declines. In the case with which we are con
cerned-a demersal sea fishery-the decline in 
yield in terms of weight results primarily f~om 
the fa ct that fi sh are caught at an earlier age 
and hence at a lower average 'weight as fishing 
effort increases. If, as seems quite possible, a 
I'e latively small number of mature fish can pro
duce sufficient eggs to maintain recruitment, ~he 
low yields in heavily exploited fisheri es may 
simply I'eflect the fact that too many fi sh are 
being taken soon after they are catchable ~and 
before they have grown to worthwhile size. In 
this case, even a very heavy fishi ng effort will 
not result in extinction; the yield w ill approach 
as a limit the weight that would be taken if all 
r ecruits were canght as soon as they are large 
enough to come in contact with fishing gear. 

If, on the othel' hand, egg production and re
cruitment are sensitive to population size, or if 
other species crowd out the desired fish at low 
levels of population, extinction (at least in an 
economic sense) may be a real possibility. 

It may therefore be assumed that the general 
functions relating fishing effort to sustained 
yield, population, and average weight of indi
vidual fish for a demersal sea fishery can be ex
pressed graphically as indicated in figure 2. 
, Before proceeding further, we should empha

sIze that the forms of the relations shown in 
figure 2 are not of completely general applica
bility, but r est on the fo llowing three assump
tions: 

1. Decisions to increase or decrease fishing 
effort based on economic r eactions to 
changes in costs or prices will lead to a 
new long-run equilibrium characterized 
by fishermen taking a new sustained yield. 
As indicated, however, the history of the 
halibut industry suggests that the fishery 
may be in disequilibrium over long peri
ods. Given att ractive prices, efficient fish
ing methods, and a long life cycle for the 
species, the fu ll equilibrium adjustment 
may not be reached before extinction
economic, if not biological- is threatened. 



From the standpoint of the fishing indus
try, the short-run effects of management 
decisions concerning catch limits may be 
so important as to modify drastically the 
,path through which longer run objectives 
may be reached in practice, 

2. r The relations shown, although generally 
descriptive of demersal sea fisheries, do 

_ not necessarily apply to fisheries based on 
anadromous species, such as salmon. Our 
present knowledge of the biology of the 
more important pelagic species is too lim
ited to say whether or not they react to 
fishing pressure in the same way. 

3. Finally, t he shape of the crucial function 
relating yield to fi shing effort may be al
tered significantly if two conditions can 
be met: (a) the selectivity of the gear 
used can be altered and (b) the gear fished 
actually comes in contact w ith a ,vide 
range of ages and sizes of fish in the ex
ploited population. For gear such as seines 
or trawls, which 'can be adjusted to reject 
small fish in varying degrees, the sus
tained yield in weight at a given level of 
fishing effort varies with the size of the 
mesh. Nets of very large mesh will show 
relatively small yields because only small 
numbers of older fish are taken. Nets of 
very small mesh will take large numbers 
of fish but at such an early age that the 
yield in weight will be lower than the pos
sible maximum. At some intermediate 
size, the balancing of numbers against 
growth will yield a maximum steady catch 
(Beverton and Holt, 1957). 

Simultaneous Adjustment of Gear Selectivity and 
Fishing Effort 

Since variations in fishing effort change the 
size and age distribution of the exploited popu
lation, it follows that there will be a different 
optimum mesh size for each level of fishing ef
fort. The yield curve resulting from the simul
taneous variation of fishing effort and selec
tivity of gear will be of the form shown in fig
ure 3. 

The significance of this "eumetric" yield func
tion may be consi era5T€ ll1 some demersal fish
~es. If theselectivity of the gear can b~ con
trolled, it is possible to achieve greater sustained 
yields than can be obtained from a fixed type of 
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gear at all levels of fishing effort other than the 
one for which that gear is optimal. In addition, 
the yield curve will not decline at very high lev
els of effort (see fig . 3 ) if the fishing gear is ad
justed to permit appropriate escapement of 
smaller fish. In effect, the yield will approach, 
as a maximum, the level that would be r eached 
if an entire year class were taken at an age when 
its total vveight is greatest; that is, at the age 
where the decrease in weight through mortality 
equals the increase in weight through growth of 
the survivors. 

Simultaneous adjustment vf both gear selec
tivity and fi shing effort, if technica lly practical, 
would also affect the composition of the yield 
in a different mannel' than if fishing effort only 
is changed. Increasing effort, accompanied by 
an increase in the age of fish entering the ex
ploited phase, would obviously reduce the size 
variation in fish taken and would in most cases 
be desirable from the standpoint of processors 
and marketers. It would, however, also produce 
wider variations in year-to-year catch, since ef
fective fi shing effort would be focused on a nm'
r ower range of year classes. 

Since the halibut fishery is presentl y limited 
to longline gear , which offers little scope fo r al
teration of selectivity with respect to age and 
size, the above ana lysi s is of no immediate sig
nificance. Its potentialities and limitations 
however, are discussed in a later section dea lin~ 
with the possibility of experimental introduc-
tion of trawling or set net gear. ' 

FISHING EFFORT 

FIGURE 3.- Effort yi eld relationship in eumetric fi shing; 
selectivity of gear adjusted for maximum yield at each 

level of fishing- effort. 



It cannot be emphasized too strongly that this 
discussion presents only the bare outlines of the 
long-run effects of fishing activity and r ests on 
the assumption that density dependence is r ela
tively unimportant, If not, the position and , in 
extreme cases, the form of the relations may be 
a ltered, 

Although theor etical formu lations are useful 
in establishing the area of biological r esearch, 
only detailed, continuous, and expensive work 
can pro\' ide a quantitative basis for manage
ment, 

ECONOMIC EQUILIBRIUM IN AN 
UN RESTRICTED FISHERY 

Thus fa r ,\'e have been concerned so l el~' with 
t he general effects , in physical tel'l11S, of chang
ing amounts of fi shing effort after all ad j ust
ments are f ully worked out, It can be concluded 
that for each level of fish ing effOl-t and each 
t~'pl' of gear employed there wi ll exist COlTes
l)()lllling- susta lliable le\"els and compositions of 
popu lation and yield, The yield " 'i ll be at a 
maximum at some le\'el of populat ion between 
z( 1'0 and that which would be establi shed in the 
ahsence of fishi ng by man, Even if these rela
ti()ns were fi rml y establi sher1 fo]" a gi\'en fi shery 
l)~' empiricall'esean:h, they cannot tell us wh ich 
lewIs of fishing effort and yi eld will actually be 
l'"tabli shed, 

In econom ies like those of Canada and the 
l'nited States, fi shing is a commercial \"entllre 
conducted on a profit basis, The amollnt of fi sh
ing effort in any ginn pel'iod~' 
pn the ~al ll1puts 111 labol', capIta l, and 
mana~ment anel on the resulting ~ 
\' jeT([ but afwon the pI'i ces paid and r eceived, 
'rlwn the baSIC blOl ugl cal andtechnicaTre1a
Li ons between effort and yield, different combi
nations of costs and product I)l'ices wi ll l'esul t in 
diffel'ent le\"els of fi shing activity by profit-seek
ing enterprises, 

Analysis of the process through which firms 
adjust to changes in costs, prices, and physical 
input-output r elationships is a cen tral part of 
cO ll\'entional ecunomic analysis and is as appli
cable t f) fi sheri es as to any other industry, There 
an" howe\"er, two important differences, the sig
nificance of which " ' ill be evident in the fo llow
ing di scussion: One is that in fisher ies and in 
other industries dealing with rene\\"able l'e-
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sources, the size and composition of the basic 
resource vary with the level of production; and 
the other-and cI'ucial-difference is the ab
sence of private ownership of the basic resource, 
Within broad limits, a sea fishery is available 
to any national in the case of inshore fisheries 
in t elTitorial waters, to nationals of two or more 
nations on the basis of an international conven
tion, or to all fishermen in unrestricted opera
tions, 

Economic Adjustment in an Isolated Fishery 

F OI' clarity, we will deal first with the sim
plest case of a single, isolated fi shel'y, exploited 
by identica l units of fi shing gear, with atten
tion focused on long-run \"allles ; that is, at each 
level of fishing effort all biological and economic 
adjustments are assumed to be complete, 

As indicated earlier, the long-run l'elation be
tween fishing effort amI yield may be r epl'e
sen ted genel'al1y in the for111 indicated in fi gure 
2, If it is assumed that the price received by 
fi shermen does not va ry with the size of t he 
catch, the yield functi on, expressed as money 
receipts, wou ld have the same shape, (This as
sumption is not ulll'ea listic for a single small 
fishel'Y whose products cl.l'e closely competit ive 
with many other s, If the change in price with 
increased 01' decr eased landings is less than pro
portionate to the change in output, the curve 
would reach a maximum at the same Je\"el of 
fishing effor t, but ,,"ould be flatter.) On the f ur
t hel' assumption that adclitional fishing effort 
simply r equires more units of the same type, ob
tainable at the same money cost, a simple 
straight-line function r elating total cost to fish
ing effort can be shown on the same diagram, 

If the fishery is r egal'ded as a public resource, 
open to all, the level of fishing effort will tend 
toward OA in figure 0.1. At this point, total 
r eceipts j ust covel' total costs (including a 
minimum necessary l'eturn to the vessel owner), 
At any lower level of fishing effort, profits 
in excess of this mi nimum would be eal'l1 ed, 
and vessels would entel' the fishel'Y , At higher 
levels, r eturns would not covel' tota l costs, 
and fi hing effort woul d be curtai led, Some 
vessels would be diverted to other operations, 
and the usual reduct ion in number of ves
sels due to depl'eci!1tion and losses ,wou ld not be 
fully l'eplaced, Obviously, any incr ease or de
crease in prices r eceived by fisherme n, whether 
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FISHING EF ORT 

FIGURE 4.-Total money receipts and costs versus fishing 
effort in the biological overfishing case. 

caused by an increase in r etail demand 01' a re
duction in the cost of marketing services, would 
increase or decrease fishing effort. Similarly, 
increases 0 1' decreases in fishing costs would re
strict or stimulate fishing activity. 

At the levels of money receipts and costs as
sumed in figure 4, it is evident that uncontrolled 
exploitation of a common-property fishery 
would lead to a smaller sustained physical yield 
than would be possible with less fishing effort 
and lower money costs. This apparent violation 
of sound business practice is a direct r esult of 
the fact that the basic resource is not "owned" 
by any decision-making unit. In technical 
terms, the rent that '" ould normally accrue to 
the owner of a valuable resource, limited in 
quantity, is simply divided among all fishermen 
participating. With no restriction on new entry, 
efforts t o increase profits by reducing fishing ef
fort, individually or collectively, would simply 
result in more new vessels entering the grounds 
until all but necessary minimum profits are 
again wiped out. 

This situation, which involves "overfishing" 
under any definition of the term, is not inevita
ble except under the assumed cost-price rela
tionship implicit in figure 4. If the market price 
for the end product is low enough or if fishing 
costs are high enough, the fishery could be in 
equilibrium at outputs below maximum sus
tained physical yield. If no level of effort will 
produce sales sufficient to cover fishing costs, no 
commercial operation will be possible. These 
cases are illustrated in figure 5. 

Conditions for Long-Term Equil ibrium 

This simplified formulation may now be r e
stated to indicate more clead y the interaction of 
biological and economic factor s. 

Given the demand for the end product, the 
physica l yield-effort function, and the costs of 
labor and capital inputs, the fo llowing condi
tions are r equil'ed for long-term equilibrium in 
a commercial fi shery : 
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1. The price of the end product must be such 
that amounts demanded and supplied are 
equal. 

2. At that price, net returns to fishing units 
al'e just sufficient to maintain the exist
ing level of fishing effort. 

3. The catch at that level of output must be 
such that the aggregate weight and com
pos ition of the exploited population arc 
stable. 

Any change in the basic detel'minants of pop
ulation, yield, price or cost, will involve inter
acting adj ustments in both biological and eco
nomic factors until these conditions are again 
r estol·ed. 

Changes in consumer demand.- Suppose, for ex
ample, that consumer demand increases. The 
l'esul ting r ise in price and profits will induce an 
increase in fishing effort and catch in the ShOlt 
run. This situation, however, is not sustainable, 
since the increased catch must r esult in a subse
quent decline in population and an increase in 
the cost pel' pound of catch to the fish erman. 
Equilibrium will be restored only at a highel' 
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FIGURE 5.-Money r eceipts and costs versus fishing ef
fort in two cases in which costs are so high (or r eceipts 

a r e so low) that biological underfishing results. 



le\"el of fishing effort, price, and cost, where 
profits are again just sufficient to maintain the 
new leyel of effort. The effect on catch and popu
lation depends on our starting point. If the ini
tial equilibrium pos iti on was at a catch level 
IJelow the maximum sustained yield , the catch 
\\' ill be increascd (in weight), with a ~ mall e 1' 

population and average weight pel' fish, If it 
\\'as at 01' beyond the maximum, equiliJ)l'ium wi ll 
be r estol'cd only at a lowe1' sustained output. 

Chang es in fishing costs,-Thc l' e~:;ults of a de
U'eaSl' ill fishi ng costs (through impI'O\'ements 
in gcm' or \'esse]:..;, for cxampl e ) ma~' be tl'acec1 
in s imil ar fa shion, Th e initial cffect would be 
;'11 in cr('ase in pnlfits at go ing ])l'iccs, follow ed 
I)~ ' an in cl'ease in cfrort and catch in thc short 
l'lm, a nd a dec line in pl'ice as these suppli "s 
l'each til(' lll cnket. Again, ho\\'e\' el', thi ' situa
t iOIl is not stable O\'er time, The in(:l'cascd catch 
I'{'duc('s the population and 1'aises product ion 
C{Io-is, As the full errects of thc I'eduction in 
StIlC).; at'v felt, the catch fa ll s back from its ini
tial ]nU'l'asc, \\ 'hetl1l'1' it Settl es at a new sus
lalllal)le 1('\'(' 1 aho\'e or below the sta1ting point 
dl:)J(']HJ:..; on thc OJ'iginal pos ition on the long-nm 
,"i{,Ie! ('un'c , If the Ashc1'), was already being 
('xpl{) itr,d at 01' beyond maximum ph,\'sica l ~ ' i c lcl, 

til(' (')1< 1 l'(' sult of a cost-sa\' ing inno\'ation \\'ould 
If' a ]'l'<Juc;tion of tota l catch and an ultimate in

CI {'(\Sl' in costs and pI'iccs, 

Economic and biological eq uilibrium.- Th csc r c
lati() ns are illustnlted graph) c,d ly in fig-mc 6. 
(.\ matlwmatica l formulati on of th ' al'gument 
is presen ted in appendix 1.) 

'1'11<' va l'i ous " supply CUl'\'CS," S-OA, S-OD, 
SOC, shuw the amounts or fi sh that wou ld be 
tak\'n at various pri ces, given the costs of fl sh
illt;. ~incl' the ~ ' iC'ld ill weight pc)' unit of fi shing 
efl'OI'l \\'i ll \"Il'Y dil'edly with thc numbc l' of Ash 
explls('<l to the gcar, fi shing costs PCI' pound w ill 
\;try inYl' J'sl,ly with th e s ize or the population 
('xp loit('d , Thus, in fi guJ'e 6, a l' c lati\' e l~ ' sma ll 
population OA is associated with th e supply 
Clln(' S-OA, \\'h ich shows thc amounts fi sher
ml'n wo uld take at various prices, At a larger 
population OD. the amounts suppli ed at various 
prices, S-OD, wou ld be largel', s ince the cost pcr 
pound o[ catch ing fi sh would be lowel'. The 
dottcd line XX traces out the loc us of points on 
eat: h of these supply function s which are sus
tainable; that is, wher e the catch at the corres-
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ponding population level will leave population 
constant over time, 

If the amo unts demanded at various prices 
are indicated by D j , the fishery would be in 
eq uili bl'ium at a price of OR. At that price the 
amo un ts supplied and demanded al'e equated at 
a level consistent with a stable pop ulation OC. 
An increase in demand to th level of D~ \\ ould 
resu lt initiall y in a sharp increase in prices and 
catch. The inc1'ease in cat ch, howevel', wo uld 
not be sustainable, s ince the r esulting drop in 
popu lation wou ld increase fishing costs an d 
shiH the suppl,\' f un ction to the left, The ne,,
equilibl'ium would be I'cached at a I)l'ice of OS, 
with output, costs, and prices above the prev ious 
stable IC\'e ls, and a lowel' population, A fUlthel' 
increase to D ;; would, after f ull adjustment, 1'e
s uIt in hi ghel' priccs and costs, but with lower 
output- the iJ iological o\'edishing case. 

Effe::+ of Excessi ve Demand 

1 n each of these t:ascs the inclush'y moves 
toward a s usta inablc long-run position, a l
though at any Icvcl of demand above D~ the ac
tua l phys ical output \\'i ll be I'cduced, Dut what 
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FIGURE 6,- Biologica l and economic eq ui li brium, 



if the demand for the particular species is so 
strong tha t it does not inter sect XX at any 
point? Clearly, the short-run price would equate 
supply and demand at levels of output that 
could be maintained only by digging into the 
stock; tha t is, the catch would exceed the annua l 
weight incl'ement provided by the excess of 
growth and r ecl'uitment over natura l mortality , 
As the population decl ines, the avel'age cost per 
unit of catch rises, and with it the supply f unc
tion of the fi shel'y, The decr ease in quantity 
taken, however , still leaves the fishery in dis
equilibrium, and the process continues , If the 
level of r ecruitment becomes sensitive to popu
lation changes when the stock is sel'iously r e
duced, the dangel' of physical extinction may ac
tuall y arise , E ven if this is not the case, the 
ultima te equilibrium positi on may be so low 
that the industry, f Ol' all practical pUl'poses, 
faces the prospect of economic extinction, This 
is probably the sit uation that occulTed in the 
ha libut industry, 

Thi s process is likely to be accentuated by 
economic f Ol'ces accompanying the decline in 
population, Unless the end product is pel'fectly 
substitutable by other s, its price wi ll r ise as de
pletion proceeds, The impact of both rising 
costs and prices is likely to accelerate effol-ts to 
improve the r ange and effi ciency of fi shing ves
sels, particularly if they cannot be shifted l'ead
ily to other fi shel'ies or nonfishing uses, Both 
effects obviously operate to l'educe still f urther 
the level of catch at which long-run stability is 
r eached. 
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Equ ilibrium with Restricted Catch and Free Entry 

Even if the objective of maximum u tained 
physica l yield is achieyed, it is pertinent to point 
out the nature of the economic inefficiency that 
may be involved if no r e triction on entry e::
ists, To illu tl'ate thi s, we l'ep1'oduce certain 
elements of figme 6 in figure 7 (thi analysis 
was origina lly put in this fOl'm by Tl\l'\,ey , See 
Turvey and Wiseman, 1957), Here OG is the 
maximum ustained yield, Consume1's are \\'i ll
ino' to buy OG at a price P~, Produce rs wi ll be 
wi ll ing on grounds of profit-maximization to 
suppl y OG at the pl'ice of P l , The diffel'ence be
tween P~ and P i would pl'od uce highel' than 
competitive r eturns in the fi shel'y-pl'o\,ieled 
additiona l fi shel'l11en cou ld be kept out, With no 
r estrict ion on entry, 11101'e anel mOl'e fi hermen 
will enter, clriYing up cost s, untill'etmns in the 
fi shery al'e j ust equa l to the going c0111petiti\'c 
l'ate of l'etUl'l1, Ga ins that cou ld ha\'e been 
reaped by l'estl' icting entry have been di ssipateci 
by l' is ing costs of production associated with 
excessive entl'.r, If the demand cm ve DD shifts 
upwal'd, as it wou ld nOl'mally with incl'easing 
income and popu lation, the potential r etmll is 
dissipated by f urther cost inCl'eases, 1\Io1'eo\'er, 
the resul tant shortening of the fi shi ng season in
creases marketing costs as well. These effects 
al'e analyzed, with specific l'efe1'ence to the Pl'O
gram of the Intel'l1a tiona l Halibut Commission, 
in chapter 5, 

ECONOMIC EQUILIBR IUM UNDER PRIVATE 
OWNERSHIP OF A FISHERY 

The analysis just given-which follows that 
of Gordon (1954 ), Scott (1955), and Tuney 
and Wiseman (1957)-makes it clear that a sea 
fishery open to all cornel'S tends inevitably to
ward overexploitation, Leaving aside for the 
moment the problem of a precise definition of 
overfishing, a situation in which more fishing 
effort r esu lts in lowel' output, highe1' costs, and 
higher prices obviously makes no sen e hom the 
standpoint of producer , consumer, or the gen
er al public, The root of the problem lies in the 
simple fact that "everyone's resource is no one's 
l'esoUl'ce," No single fisherman 01' group of 
fishermen has any incentive to r estrict effort; 
to do so wou ld merely result in capture of the 
fish by someone else, If price-cost relations are 
favorable, the "unclaimed r ent" on a fishery is 



simply dissipated in excessiye effor t, higher 
costs, and depletion of the stock. 

Essential Probl e m of Fishery Manageme nt 

What ,,"ould be the leyel of effort and catch if, 
in some way, a sea fishery ,,"er e made the prop
elty of a private o,,"ner, with full power to ex
clude new entrants and to control the methods 
and i ntensi ty of fi shing? \You 1c1 the fi shery then 
be exploited in a mannel' t hat would maximize 
it cont r ibution to our ,,"elfare '? These questions 
are of more than theoretical importance, for we 
will arguE' that the essential problem of fi sher y 
management is to pl'oyidc the benefits of private 
ownersh i p and use of scar ce fi shery r esources, 
In Ol'(lel' t hat the principles inyolved can be 
i)]'() ug-ht out. the follo\\'i ng di scuss ion ignol'es, 
fol' the m()ment, the oh\' ious legal and technical 
difficulties of establishing indiyidual property 
righ ts in a sea fi sh el'~' , These aspects are dis
cussl'd in a later section, 

Assumptions 

\\' (, assume ( 1) that the o\\"ner knows the ap
])!'oximate ~'ields that can be sustained at dif
f" l'ent le\'els of effol,t, (2) that he wishes to find 
'\ "i ng-Ie conti nued le\'el of output which "will 
lnaximize hi s C: Ul'l'ent net r etUl'ns, (3) that he 
f' X]wcts prices and costs to r emain constant, and 
( 1) that sole o\\'nel'ship does not pel'mit hi m to 
contr()l the fina l C<JllSUmel' price of his product 
(that is, the product of this 'me fi shery is sold 
in competiti on \\'ith other ciose substitutes 
\\' I)ic:h are l'eadi ly a\'a il able at CUl'l'ent prices), 

Maximization of Cu rrent Net Income 

C()l1\ entional economi c anab's i indicates that 
the ()\\'nu \\'ill operate at a leyel t hat wi ll maxi
mize the dift'el'ence uet\\'een tota l cost and total 
m()lle~' ]'eceipts-in short, t hat will maximize 
net income, Expressed in other words, he will 
increase fishing effo rt o nl~' to the point where 
tlw last unit added contributes just enough to 
sales to offset the additional costs, Any further 
pffort wi ll add a constant (01' incr easing) 
amount to total cost " 'hi le the catch wi ll be in
creasing at a declin ing rate "'hich r each es zer o 
at maximum physical yi eld, It follows, there
fore, that fishing effort woul d never be extended 
beyond that poi nt except by miscalculation, 
Maximum physical cat ch would yield the lar gest 
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net money r eturn only in the limiting case where 
men and gear are completely costless. It is also 
apparent that improvements that lower fi shing 
costs or increase the demand for fish at t he port 
would lead to a new and higher level of fishing 
effort but never to the point where physical 
yield actually declines. 

Maxim ization of Present Value 

Unfortunately, this simple answer to the 
question of use of a r esource by a private owner 
begs several vital problems that must concern 
either a pri\'ate owner 01' a public body charged 
with management of a fi shery. Once the r e
SOUl'ce is subj ected to unified control, the ra
tional objective becomes one of maxi mizing the 
present yalue of a stream of income over time. 
Thus the owner must consider the fact that he 
has a series of options as to the catch pel' unit 
of time, He can take more fish now and fewer 
later, or he can "im'est" in the fishery by re
ducing the CUlTent take in order to have a larger 
stock a\'ail ab le in some future period. 

In addition, the dec.:ision as to the catch to be 
taken in the CUlTent and succeeding periods is 
a ffected by the l'ate at which f uture income must 
be di scounted to indicate its pre ent value. In
come avai lable next year is worth less than the 
same amount this year by an amount measured 
approximately by the going rate of interest on 
that sum. Expl'essed in oth er t erms, it would 
not be worth\\'hil e to r educe the current catch to 
get mOl'e in the f utUl'e unless the additional yield 
i at least as great as he could have ea l'l1ed by 
taking the Im'gel' catch no\\' and inve ting the 
l'etUl'ns at the CUlTent rate of inter est. Profits 
\\'ould be maximized by adjusting the s upplies 
available now and in each future period to bring 
present and discounted future r eturns into 
equality. 

It is, worth noting that this method of spacing 
0 1' tJmll1g the rate of effort and yield to produce 
a maximum present ya lue of th e r esource has 
nothing to do with the " time-horizon" of the 
o\\'nel'. As long as hi s right to the resource can 
be transfelTed and as long as prospective buyer s 
can bOlTo\\" at going inter est r a tes, he would be 
bettel' off at any point in time to maintain th is 
long-run maximizing procedure. He may not do 
so t hr ough ignoranc.e, an urgent short-run need 
for cash at a time when willing buyers a r e hard 
to find, or im perfections in the market fo r loan-



abl fund, but the principl l' main un
changed, 

This vi w of th way in which a l' n wabl 
l' ource, like a fi sh r y, would b utilized by a 
pri at wn l' till r t on th a umption that 
h choo s among alt mative po. iLi ns on hi ' 
long-l'lln functi n- that i , among u ta inab le 
rat of calch, . ctually, t he pr bl m is compli-
at d furth l' by the fact that a fi h r y t ock, 

unlik a 1 uilding 01' a pi ce of fixed capita l 
quipm nt, i not nly capable of prod ucing a 

n t yi If! of u able pro iuct but i its If com
po d of exactly the arne products , In the 
hort-run, th r efor e, increa ed effort will yield 

an imm diate incr ase in output over and aboYe 
th n t yi eld; output wi ll fall latel', but onl ~; 

gl'ac1ually as the eff ct of r edu cing the popula
tion show up in d clining yi elds andri ing costs 
of production, 

Except for the immensely mor e compli cated 
I1vironmental factOl's none of them ob en abl e 

d irectly), private opel'ation of a fi shery is simi
lar in thi l'espect to the rai ing of meat animal, 

A mathematical statement and ana lysis of 
these problems is included in appendix 1 f Ol' 
those who may ",ish to follow tl1l'0ugh a rigor
ous demonstration, At this point, it i sufficient 
to indicate the general conclus ion r eached, The 
fact that future income (a nd con umption) is 
valued I than present income (and consump
tion) suggests that mOl'e will be taken now and 
less later than if the owner wcr e so lely con
cerned with maximizing current profi ts , A 10" '
el' rate of inter e t lower s the co t of " ilwe ting" 
in fi h stocks and increases the incentive t o r e-
trict current output in f a vor of expa nded fu

ture yi eld, 

The pre ent catch (and thus t he price of fi sh) 
will obviou ly be r elated t o the owner 's expect a
tions l' garding price in the futlll' e, If, fo r ex
ampl , he anticil ate a teady incr ase a popu
lation and incomes ri e, he woul d build toward 
high r utput in t he f ut lll'e by r e h'icting cur 
r ent a t ch as long a the expected discounted 
gain from lar ger fut ur a le xceed current 
r tum , During a period of prolonged c1 epre'-

ion i t would pay to r duce t he cat ch ubstan
tially an 1 rebu il t! tock for the ub equent r e
OY ry f the conomy, 

indicat d in append ix I , it i not llece~ 

arily t ru t hat any ingle equilibri um I \' I of 
ffort , maintai ned con inu ou ~ ly, would maXl-

mIZ pI' - nt \'ulu, 'n el 'I' ("I' ain a 'um p il) ll. 
r egarclin I manc1 a mi 111' l' ' Ia ion: aml)l1~ {'[
fo rt, yi Id, and p pula ti on, I t i ' qui .. po" il I, 
t hat profit maxim iza ion woul d in\'IlI\', Huc ua
t ion: in yi eld an I popUla tion (I\' '\' timt.' , 

It ho ull h t:I ar hat tilt' hlo}.Ig' ltal ()\' '1' _ 

fl : hi ng ca 'e, ill " 'h ith \'tfort i, pu , lwd n Ill' 
poi nt where phy.' ital ~ I -Iel: actually dl' cl il1t ', 
could not ari . unclel' pl'i\'a t · 0\\ n 'rship of th ' 
l' oUr<:e, \Ye can b t rUti n th a t im prm' ' m 'nt 
in fi , h ing, protes: in , or marketing t 'chniqu ', 
woullnot be d i -ipa ted in exc s i\'e ntry, wa ,· -
age of p rod ucti\' f ad or. or rcdu c d phy:ical 
y ield , The e a re c1 eal' l ~' imprm'cl11 nt - ()\' 'r the 
l' ul ts that folio,,' from unr 'strict d pr i\'a C' 

ente rpr i ~c \\'h ' )'c fa\ '() rable pr icc-co , t r ' la t iol1: 
lead to a n adual retludion in phys ica l yi ' Id \nth 
grea ter effo rt. Dut wha t of the qua ll y likt I~' 

ca e where u ll l'e: tr id ed ' ntry would not be tar
ri ed to thi ' extreme '? 
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Econom ic Equ i librium Below Maxim um Physical Yield 

Cons ider the s ituati on in \\'h ith co,ts and 
prices a re sUth that ul1\'estridcd fi ~ h ing wou ld 
r esul t in a n equ ilibrium at (' xac tl ~' th' I \'el of 
maximum u -tai ned ph~'s i ca l yield, A pri \ ate 
owner \\'oul d produ te a 'ma ll 'r quantity, at 
which tota l r ece ipts \\'ou lcl lw )'t ·dut( 'd. hut b,\' 
Ie s t han the r edu ction in tota l C() :-; L. I · th(· l'l

source then underut Ili zl'd '? Is tlw pri\ a te em !wr 
de n~'ing the tOnSllml' !' th e ht nl'fit Ill' g'n 'a t l' l' 

producti on a nd lo\\'e r prill'S III ('\pllll i!W til!' 
fishe r~ ' f il l' h is o\\' n economit lwnl'tit '! 

A fu ll an \\'el' t o t he. e qLh'st ion: il1\ oh e: a 
seri e of extraordinaril~' tompl x problem' tha 
ar e beyond the cope of this :tucly , In mil .. 
ca e , ho,,'e \'cr, a - a t i s factor~' a pproxi mation 
can be offer ed a long the fo ll ow ing Ill1e. , T he 
con L1mer of fl h i. not being bil ked , impl) \)( '
ca u e output i not pu hee! t o it ' ph~'. ital lim it. , 
As indi cated a bo\'t" a J)ri \,<1tp owner will in
crease output onl y to the point wlll'I'I ' addi
ti onal r e\'enue' .i ust otf .. et adell t ional co, 
;'Iore fi ' h could be takL'n on a sLlstalJlI'd ba 
but onl y at a ('os t gl'l'atL'I' than t1w ya hlt ,1 

the extra catch, TIll' co, b indicatl' \\ hat TI1 l1 t 

be pa id fo r labor and capi al. and a]'t' <II " ]'
minee! largely b~' \\'hat tha laho]' and cal'l ,11 

could 'arn in other lll'tLlpat io l1, I II tf) mmllll-
nse t rm~ , the COil LIming JHlhl ic woul d 11 k , 

more fi:h but would prlf ' 1' mort' of ) ht I' I.lIlg 

t hat t he additional inpu 'coul d LlI' Il O ll , If 1 



be granted that market prices r epresent a fair 
approximation of the values placed on various 
end products, consumers as a group are best 
served when a dollar's worth of resources pro
duces the same value in any of the several uses 
to which it can be put. As long as our desires 
exceed the capacity of our r esources, more fish 
can only be obtained at the cost of other goods. 

This conclusion would not hold, of course, 
if there were general unemployment; clearly it 
would be better to produce more fish than to 
let men and equipment stand idle. In the nor
mal case, the profit-maximizing decisions of 
pr ivate o\m er s " 'ould be likely to result in 
r easonably good allocation of r esources from 
the standpoint of the economy as a whole. The 
lisher ies would s imply compete fo r factol's of 
production on the same basis as any other in
dustry, and any shor tcomings in the operation 
()f t he market mechanism would b equally 
applicable to all. 

Thel'e remain howevel' other more valid 
qualificat ions to the generalization that elimi
nation of the common property status of fi sh
eries r esources would ensure optimal utiliza
tion. We t um to these in the fo llowing chap
tel', which deals with the justification for and 
objectiyes of public management of fisheries 
such as the halibut. 

SUMMARY 

At each step in fisher y management-for
mLllation of objectives, development of control 
techniques, and evaluation of r esult s-physical 
ancl economic factor s are intermingled. Biology 
determines the weight and size of the catches 
that can be sustained. Technology limits the 
catching power of ind ividual fishing units. 
Prices of final products and of inputs of labor 
and capital determine the amounts that will be 
taken by profit-seeking fishing enterprises. 

Determining the physical input-output rela
tions in an exploited fi sher y is an enormously 
complex task. The general form of the func
tions r elating effort to sustained yield can be 
deduced, but even in the halibut case, where ex
cellent statistical r ecords have been maintained, 
it cannot be made precisely quantitative. More
over, the actual level of effort and output in a 

20 

commercial fishery cannot be determined from 
these data alone. Full equilibrium requires not 
only that the catch taken be sustainable but 
that the price received and the costs incurred 
are just sufficient to yield a competitive return 
to labor and capital. 

Sea fisheries are common-pr operty resources 
owned by no individual and therefore regarded 
as a free good by all. Under these conditions, 
fishing effort may be pushed to the point where 
sustained physical yields are actually red uced. 
What would normally accrue as r ent to the 
owner of a r esource is simply dissipated in ex
cessive costs. Any improvement in fishing 
techniques or increase in market price will 
then r educe the catch still f urther as new ves
sels are attracted. F avorable cost-price rela
tionships in the halibut fishery r esulted in se
vere depletion. In the absence of r egulation, 
the equilibrium level of catch might have been 
so low as to bring economic extinction to the 
fishery. 

If a fishery r esource could be privately owned 
and managed, there would be an incentive to 
maximize the net economic yield from the re
source, and overfishing would not occur except 
through inadequate knowledge. There is no 
practical way in which the deep-sea ha libut 
fishery could be converted to private ownership. 
If the total catch is r estricted by public action, 
the economic rent from more rational exploita
tion will again be dissipated by excessive costs 
as new entrants are attracted to the fishery. 
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Chapter 3 

OBJECTIVES OF FISHERY MANAGEMENT 

The discussion of chapter 2 leaves little doubt that unrestricted access to a fishery will not 
produce desirable results. Whatever definition of optimum fishing effort is employed, situations 
in which more effort and cost end in lower yield can only be regarded as inefficient. Moreover, 
overfishing in this sense cannot be considered as accidental or as a result of mistaken judgment 
on the part of fishermen. As long as the resource remains a free good, r ational pursuit of profits 
by the individual fishermen leads inevitably to waste of the resource. Neither can this result be 
attributed to monopolistic practices by groups of fishermen or buyers. In fact, it appears that 
monoply on either side of the market would frequently result in better overall economic per 
formance than would unrestricted common use of the fishery : the monopolist would have both 
the ability and the incentive to conserve, though not necessarily in the right degree. 

In this chapter, we consider the case for the public management of a fishery, the cho ice of 
objectives, and the relation of objectives to regulatory techniques. 

CASE FOR PUBLIC MANAGEMENT 
OF A FISHERY 

If a fishery could be divided into separate 
units and disposed of t o private owners, if 
these rights could be freely traded , if there 
wou ld be enough separate owner8 t o ensure 
competitive behavior, and if the individual 
owners had enough knowledge and financing to 
manage their holdings judiciously, then private 
ownership might suffice to prevent overfishing 
and to ensure efficient use of the r esource. 
Many sectors of agriculture, forestry, and min
ing operate in this fashion with only minimal 
government participation, most of it designed 
to inform the owners of the requirements for 
profit maximization and to provide adequate 
financia l sources. 

Unfortunately, all of the "ifs" are large ones. 
Canadian and American legal systems do not 
forbid restriction of common access to fisheries, 
but they do require that everyone have a chance 
to obtain the restricted rights. The halibut 
fishery is actually exploited by two countries 
and-potentially-by others if American-Ca
nadian views on the abstention principle are 
rej ected. It is difficult to conceive of any prac-
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tical way in which outright private ownership 
of small pieces of the resource could be 
achieved. If the fishery were sold to a private 
firm or group as a unit, t he owner would un
doubtedly find it profitable to restrict effort 
even more than the desired amount in order to 
exploit its monopolistic position by r a ising 
prices. Finally, the complexities of the physical 
and economic factors r elevant to wise use of 
the resource suggest that private ownership 
would not be able to provide (or likely to use) 
the kind of r esearch outlays necessary to ap
proximate the right levels of effort over time. 

It seems probable that only under some form 
of public control can maximum benefits be 
realized from fisheries subject to overfishing. 
This does not mean that management-in the 
sense of governmental action to limit fishing 
mortality-is required in ever y fi shery if the 
resources of the sea are to be used effectively. 
Quite apart from the general Amer ican and 
Canadian distaste for government intervention 
in business activity, management of a fishery 
is itself a costly operation if it is to proceed 
on a basis of established f acts and if it is to be 
made both equitable and enfor ceable. There is 
much to recommend the observation that the 
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Synthesis of Biological and Economic Factors 

It thus would b unfa ir and inaccurate t a y 
that th bi logical ori ntati n of fi h ry con
s r vation h a m ant that c nom ic a p ct have 
b n ign l' d or tha t m a n ag m n t h a n t et 
human w elfare a a prima r y obj ctiv, ev r
th I s, it can b stat d t hat non f the writer s 
m ntion d has a 'hi ved a a ti facto]'y synth is 
of th biological a n d econom ic fact or involved 
in th d finition of p t ima l fishing and of the 

bj cti v of m a nag m nt , It wo ul d be urpri s
ing if th y had , The n ce sa r y con om ic anal
y i r quir s no n w th ry, but it h a d not been 
apl Ii d y t em a ticall y t o th probl m s of a r e
SO Ul'ce with the peculi a l' physi ca l attr ibutes 
of a fi sh l'y, a nd it is n ot s im ple, 

Precis ly the a m stat ment can be made 
with l' spect to the f ew conomi t s who have 
written on t he ba ic economics of a common
pr pelty fi h l'y l'eSOl.ll'Ce , Th e analyse are 
l'igor ous a nd f01'm a lly con ect b ut have fre
quently bee n con tru cted on ov I ' im pli fi ed as
sumption about the b iologica l facto r s link ing 
fi hing effor t a n d y ield a nd about t he economic 
structur e of the in lu sb 'y, It is not urpr is ing 
th r efo r f' tha t p n ·l.ctical cont rol program s uch 
a s that of the Intel'l1a t ion a l Pacific H a li but 

ommiss ion have gener a lly r ever ted to t he im
pie obj cti ve of m ax imi zing u tai n d pI1\' ical 
y ield , . 

Esse nce of Conservation 

We do not quest ion t hat co nsenation ba ed 
on he obj tive of m axi mum ustainec1 Yi eld 
alone wi ll gener a lly pr od uc:e better eco n'omi c 
l' ult tha n w ill unr estr icted xploitation of 
int n s ively fi shed pop ul a ti ons, \\'e do a rgu e, 
how vel' , (1) that the \' e ry es ence of co nser
\'a t ion i to pr ovide economi c benefi t, ( ~) th a t 
e\' n progra m s p in ned to the achi e \'em ent of 
ma ximum phys ical yield a r e in fact geared in 
pa r t to e 'onomic goa l , and (3 ) that the m a xi
mum bene fit s of fi h e r~' managem ent c:a n not be 
l'eali z d un t il it ob.i ect i\·es are defin ed to in
' Iud broader a nd m or e pn :'c:ise conom ic as
I ct, a nd it tec: hni ques a r a lter ed a c: c:or d
ing ly, 

Need for Conservat ion of A ll Facto rs of Pro d uction 

t thi point, two qu ti n ar r ele\'ant. 
\\" hy d \\' w i h to pr vent d pletion of fi ' h 
~ t ck ', nd why d \\' l' trict fi h ing ffor t 
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n om a neln l n th l" ? 'Il l : . th >nclpr 1-
u t of a fi h l'yar \'alu 'd at m ol' than nOli h 
t "I' I r el u ' tj n 'o. t, n <.'omm'l'l'ial I ra
ti on w ull ari . , nor would it I a mal ' 1' of 
maj l' c: n' I'll if th: "P ' i 
T h ph ,\' i a l y i lcl b com 111 an ingful nn ly if 
the valu f t h 1 ]'odu c: t is a .. um 'd, T ill' \'alidib' 
f m axim um ph,\':ica l ~' i lei a: a n ul Im.l 'go~ ; 1 

b COl ne yen m ol" c: loud cl i f W' look at all 
fi . he ri es H,'a il ahl to a pa rti cul a r tl p(' rall! 'I' 
th a n at a ing le p ci : , It is pro\)ab l '. for 'x
a mpl e, tha t a gl' ater \\' ' ight of ' Iii I , n .. h could 
be t a ken by el i\' rting th P acific halibut fl "t to 
cat ching cod and rockfi ' h ( 0 1', if 111. ' l'i 'an and 

a nadian tastes could b m Ii/J ' d, \' n g r 'atl'l' 
phys ica l 1'etul'11s m ight be l' a liz d by hal'\' " l ing 
dogfi h), This el i\' r s ion of the fl c t woul d Ill' 
r egarcl e I, properly, a s non, en ' '-hut on 1\' h ,
cause the \'a lue of the ' nd product a nd of n~ onl'\' 
l'et urns to fi shermen \\'ould b ' r er!u c: '( \. . 

If it be gra nted that on ly C'co nom ic:all y u. eful 
pecies are worth consc n ing, it [o llows log ic:a ll ,\ 

that th e cost of tak ing th e perm itted catc: h is (If 
vita l con ccrn , If m axi mu m phys ic: al y il'ld is till' 

sole obj ct i\'e of r eg ul a ti on, it m akes lilli e (\1f
f er ence how the necessary limitation O[ lit' 
catch i achi e\'ed , F r om the s ta ndpolll t of th ' 
industry anel the eco nom~' , howe\' ' 1' , t here is ob
\'io usly a \'a s t difference !)eh H'l' ll nll'asur('s hat 
limit fish ing m or tali ty by pre\' 'nling the lIS\ ' (d' 

effi cient t echn iqu l's and t hos' t hat ac:coJ1)pll-h 
the sa m ' en d ill ways that m ini mize thl' l'(l.t ' of 
fl shin g effo r t, Co ll se r\'ati on of tlw,' p lith e r ,' <I t' 

tOl'S of pr od ucti oll i ' no ll'sS im porlantto OLII'l,' 
t han i ' c:o nsenat ion of a pa rt icular fish p()!>ulc;
ti on, 

Ec on o mic De fini t ion of Opt imu m Fishing 

• Let U ,' apprO<1 'h th e prohlem of ddining op
timum fi shing from th ' " oth r s id ," ( , larting 
w ith econom ic princi ples ), t a ki ng a - OUI' ,'tal't
in g point th e propos it ion t hat fl .- hing is an in
d us try, Like an ,\' o till' I' ind ustn It lon ributf ' 
\'Hluab l ' produ c:ts to t ill' 'COllom\' , hut til du . () 
it mu t use \'a luab l ' input: of productl\'!' , f ' l'\ 

iCl'.'-la !)or, ca p ital , and managp!1wnt- \\ hi ch 
(l' \: ce pt und er co ndit io n .. of :uh:tanttal 1I1lL'm

pl (} ~'m l' l1t) it purchasl's in lompl' I ion With prl)
due' t'.' of oth ' I' gouds, If \\' • nw\' a: , unit ' ha 
market pl'i c .' for g l)ods l' ' tll'ct with r '< ona bl ' 
a ccuracy th pref'r nc" of ('on:um r.. h 
ba ic conom ic (lbJecti\'t.~ , from th ' ,t. ndpolll t 



y, I 0, ha th fi h 1'1 ma,imiz 
n ollomic yi Id- h cliff r nc b we n he 
a rS!,'rpga 'monpy \'al\l ' of ou tput ann the aggre-

mOTH \' (,.. of inpu n' d cl to produc it 
I ' -cludill'. of cour . mt n ' Y l' turn. ha I on 
mnnoprli' Ie 1'1" )')(' ion of flutpU ). It i. cl ~ ir

abll' ha hi· I"l' 'ul hI' achi \' d b~' pl'(l\'iding a 
I \la 1011 III \"llIch hi pUI' llIt of pl'ofi h~' bu. i-

ll" . nWIl \'11\ ]'1' ul III flU pn . price . a nrl co. t 
ha al n mnimlZP thl' indu ·t ry ·,:- ('nn rihution 
" IIci,' \ a a wh,.\I'. If U11l (' ·tric d pri\'a te n
pl'pn t protlUtf" :om und '.i rabl eff cL-

1l\·I'I't1. hlllg-, fill' t xample-the minimum nece. 
al y pul,ltl' 1'1': I'aint· pre umahly . hould he im

P" ,'d til !"c1 utt (,I' pliminat th m. 

Y",\\"c1 in Ill' ligh . th p l'fOl'manc of a 
fI 11I1lg' illd u ·t l'~hllllld he judged by th . tancl
<lrcl tha Ita\'t' I)( '('n c1n·plllped a,:.; ui rl e~ tt l pub
It, ]llll\l'.\· ',\\'ard pri\'at' nte rpr i!'e g n erally. 
'I , , rna~' 1)1' :ummal'izpd a: f()llo\\'~: 

1. (JI/I/I/II fill'! i(II'f()/' allllra( io// : At firs 
~laJl('t' it might :eem that, oth er thing 
("f I;d, hI' mon' production of a m ark t
al.l,' Ii h tIl!' l\l ,tter. If our ('conomy i~ at 
full ('mpl".\ men , hO\\'c\,p l', more fl . h can 
I", product'd 1I1l1~' h~' !d\'ing up ,om e out
I II "I' IItltt' 1" thing:. Thu " th (' prope r oh-
,C' 1\'(' I"; that "U put of fi h at \\'hich the 
alllc' lit' tlll' la~ unit caught i~ just equa l 

Ill' \alill ' of otlwJ' things that \\'mIld 
I a " hl'c'n produced with tl1P r equired in
I'll ,r lal",r, capita l, alld mallag-l'nwnt 

1111 IlIrllng- addltl()llal fill thd c()uld !), 

.lk( 11 lat.,1' l)y n'stl'ld lllg- olltput in the 
lUI'J'llt Ilt 'l'illd ). 

j"ti, ,//1',/: F()r "ptimum p 'l'fu l'mance, 
I. • I I I hllll ld "PI ratl' at t1w I()\\' t,t 

I;, ('" 1",1}' ('at'h I{'\"e l of catch. TIl{' 
'11;1' h. till. l halll. m Iltlultl I'l' \\anl th():p 
\ h" ,I h Ie'\ t g-I'I'at('1' l'fliciellcy and \\ 'I'd 

t \,' II" t \\ ho e!" 1I11t. 

/' (II/ • '. '1/1. ·.·: ( 'IImpl'litioll in the in-
d I 1\ lI,,\tle! 1'111\ Idl' ma:\lmum inc ' n-
tl' ttl cit \('I(,p alld adopt 111'\\' tt't'hlliqu" 
, \ 1'1 t 11111 alld "makt' 1I t' of II 'w m ,th od .· 
oil \. h'lll'd III I, 111'1' It ""1'11" and II 1lf'1' 111-

e111 lit • 

l. j 'l! "" I ,1/ I 1/11/11 /tI1/: I~, ' 111'11. fr()m Ii 'h-
1I1~ hlllll" IJ· di tl'ti'\I ,.,j a mon~ pal'ti 'i-
1.111 UII a ha I ha apPI'()imatt': th'il' 
('C II 1'11,\1 Itln (. prndlll 11111 TIll' I' 'quin'· 
Illt II lin pitt' tho illCCllllt' (I lahol' :lIlcl 
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capi al hould b qual to th that the 
c uld arn in th l' occupation . A Ie el 
of fi hing ff rt ba d on expJ itati n of 
th inability of fi h I'm nor v e el owner 
to mov fr ely to th l' activity would n ot 
n cc,:-sarily be optima I y en if other re· 
quirements \\"ere met. 

v. "tahilit!J: In an onomy ubjct to 
change: in con umel' d mand and, par
ticulal'l~" in the fi ' heri ,to unpr dictabl 
change in , uppl~' , perf ct tabi lity of pro
d uction, price, and incom s i n ot po ible, 
The reduction of n ce ary fluctuation to 
a minimum, h o\\'e\'er, mu t be l' gardecl 
a , an cssential objectiv . 

In . hort, an optimal Ii h 1')' would b taking 
a catch at which the last unit of ffort add ju t 
enough to sal ' to CO\ er the additional co t 1'

quirecl (in term of other production fo r gone), 
The kinds and combination of boat, m en, and 
g ear \\. uld I), ulh a' to take that cat h at th 
lo\\"e ' t possible cos t. Over time, n w d v lop
ment~ in gear a nd mcthod would .b adopted 
promptly to keep actual costs clo to attainabl 
minimum cost~. With ready acce s to oth l' oc
cupations, f!:ll'rnwn and v s I own ers would 
recl' i\'e inconws a~ high as th sc available I 
where. 

Thi ' definition of optimal fl hing in term of 
pr()duct value and input costs doe not imply 
that phy:ital rie lcls and their compl x bioI gical 
dl'll'rminants are il'rl'le\'ant 01' unimpor tant. 
The function s relating Idling ' frort to ph,)' ical 
yil'1d pl'oyicll' the essential informat ion about 
a ltcrnatiye prochl ,tion po 'sibi lities, w ithout 
which catch \·,tlues and the to t of fi h ing ffort 
cannot bl' dl'll'l'min '(1. Dut th vital qu tio n 
whith flutput is I.)f'st and which combi nat i n f 
inputs is the 1110 , t e tllcient- cannot b a n w l' d 
until th ' phj sital r ' Ialion ' ar ~ translat d into 
\'alup anel c :t. Th s ituation i. xactly analo
gou: to lh ' a~ 1 of a manufa turing fi rm. Th 
l'ng i 11( ' 'I' can pl'O\ Id e l'slimal' of \'ar ioL! ut
puts that ca n \) ' pl'odllC('d with cliffeI' nt com 
billatitlns "I' plant, 'qlllpm Int, lab 1', and ma
tl'l' iaL. ()nlj wlH'lI til ' input: ancl ou tput ar 
pl'll'l'd, hl/\\ 1'\' ' I', can th ' manag 'I' cI \ci I whi h 
{'l/l11hillH it/II (If in put · and which I '\ ' I [ utput 
yi 'Id IIf' II('. t pl'ofit. 

Relation of Economic to Physical Yield 

Thl' 1'l' la ion [ma'imunl n l ' mi c yi II 



to maximum sustained physical yield may now 
be indicated, 

1. Optimal fi shing, under either definition , 
cannot extend beyond the point wher e ad
ditional effort actually lower s the physical 
yield, Such a condition makes even less 
sense in economic t er ms than in biological. 

2, Under conditions of substantial unemploy
ment, the two concepts would be nearly 
identical. Lacking employment opportun
ities f or men and geal' elsewher e, t he r eal 
cost of fi shing inputs is zer o in t erms of 
other production foregone, and the opti
mum physical yield would also maximize 
net economic r eturns (prov ided demand 
f or the end pr oduct is elastic-in ShOlt, 
that the pri ce does not fa ll more than pro
portionately with incr eased production) , 

3, If fi shing inputs do cost someth ing, in 
t el'ms of othel' pr oduction for egone, t he 
optimal level of fi shing effort must always 
be lower t han the level that maximizes 
physical yield, By definiti on, t he marginal 
output appr oaches zer o at the lattel' point, 
and the net add it ion to the va lue of the 
economy's outp ut \\'ill fa ll ShOlt of t he 
costs r equir ed to pl'oduce it, 

4, The most s ignificant di ffe r ence l'elates to 
fi shing cost s, If maximum phys ical yield 
is om pl'ime obj ecti ve, th en the cost of 
obtaining it is inele\'ant, If, ho\\'eVel', we 
ar e concel'ned with max imiz ing econom ic 
benefits f l'om the fi shel'y, optimal fi shing 
effor t must l'equire that costs be mini
mi zed; that is, that we use no more inputs 
than a r e r equil'ed and that we use t hem 
in the most effi cient combinat ion, 

If, by cha ng ing fi sh ing methods, a g iven phys
ical yield can be obta ined at lower cost in terms 
of labor and capita l, then physica l yield of other 
commoditi es or sen ' ices could pl'esumably be 
incr eased, 

Need for Public Management 

In the Uni ted States and Canad ian economies, 
the fO l'ees of compet iti on pl'ovide \\'o]'kab le ap
pr oximations to the standar ds of pel'forma nce 
outlined abo\'e, In cases in whi ch t echnologica l 
effi ciency r equires that t he market be supplied 
by one producer , the industry is designated as a 
public utility and is subj ected to r eg ulat ion or 
public owner ship , In other cases, interference 
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with the working of mar ket fo r ces is restraine~. 

by ant ib'ust legislation, The fisheries ar e gen
er all y compet it ive in structure, with sufficient 
buyer s and seller s to prevent market control and 
with a prod uct, fOl' t he most pmt, not suscep
tible t o effecti ve product differ entia tion through 
pr omotion of individual brands, Why, then, 
does free competition fai l to produce satisfac
tOl'y r esult s ? Why is public management of t he 
r esource r equil'ed? 

The ana lysis of the previous chapter provides 
t he answer , With unrestr icted access to a fi sh
er y, ther e is no incentive for any fi sherman to 
maximize the l'etLll'n f r om the r esource by using 
just the ri ght amount of labor and capita l. In 
tel'ms of our st anda r ds of pel'formance, t he in
dustry will invar iably use mOl'e labor and capital 
than necessar y, E ffi ciency is likely to suffer as 
l'e turns ar e pinned to levels at which innovation 
and l'eplacement a r e difficult to finance , The ini
tial surge of vessels into the fisher y during the 
early flu sh days, when acc umulated stocks are 
be ing exploited, pl'oduces per sistent overcapac
ity, It is fa r easiel' to get new capital into the 
fis heries than to get it out when the lagged ef
fects of oved lshing appeal'. Technological im
j)l 'ovements, once the max imum physica l yield 
is r eached 0 1' exceeded, actLia Ily r esult in less 
out pu t, 

Although l'ecognition of the effects of the 
common-property status of most marine r e
sources provides useful generalizations about 
t he histor ica l development of many fishel'ies, it 
pl'ov ides no easy solu tions of the pl'ob lems 
cr eated, P rivate owner ship would doubtless 
prod uce far bettel' l'es ul ts, as it has in the case 
of land and forests, but t here is simply no r eady 
\\'ay to estab li sh it in most sea fish eri es, If we 
al'e to rea lize the max imum benefit f rom fi shery 
pop ul ati ons that come undel' intensive preSSUl'e, 
some type of governmenta l stewardship is r e
quired , 

RELATI ON OF OBJECTIVES TO 
REGU LATORY TECHNIQUES 

We fee l t ha t the genera l cri teria for effective 
perfo rma nce of an industry a lso define the 
broad object ives of government management 
where unrestr icted private enterprise does not 
produce sati sfactory r esults, To r educe these 
objectives to practical po licies, however, re-



quires consideration of a variety of complexi
ties introduced by the biological characteristics 
of the fish population in question and the t ech
nological requirement of the fishing operation. 
If the program is aimed solely at the achieve
ment of maximum physical yield, the determina
tion of the right amount of catch is the prime 
concern, and the method of regulation need only 
be geared to the pl'actical needs of effectiveness 
and enforceability. But if our prime concel'l1 is 
with the economic performance of the fishing 
industry, the effects of altel'l1ative types of con
trols on fishing costs, processing and marketing 
costs, and market prices become equally impor
tant. The problem is complicated f urthel' by the 
inevitable necessity of compromi ing biological 
and economic objectives to keep regUlation \\-ith
in politically and practically acceptable limits. 

N eYertheless, there are some aspect of fish
ery management that appear to be of general 
applicability. In the sense used hel'e, manage
ment means administrative regulation that 
modifies the impact of fishing on the resource. 
(No consideration is given the alternative of 
full public ownership and operation of the in
dustl·~·, since it would not be acceptable to either 
uf the gtlYel'llments involved in the halibut con
scnation program.) This regulation can take 
t'ithel' of two broad forms. The first would in
clude all measures that affect the size at which 
fish become subject to capture. It would em
brace such controls as minimum mesh sizes, 
closure of nursery grounds, and the establish
ment of size limits. The second involves control 
uf mortality due to fishing. Since mortality is a 
function of effective fishing effort, control must 
operate throug-h the number of vessels, the ef
fectiveness of the vessels and gear, the time 
spent in fishing, or the geographic distribution 
of fishing effort. The various methods may, of 
course, be used in combination. 

Subject to some modification in specific cases, 
the following generalizations then become ap
parent: 

1. If selectivity of gear can be varied, an in
crease in catch may be achieved with rela
tively slight (and measurable) changes in 
cost. There should be little conflict be
tween biologist and economist where a 
simple change in the selectivity of the 
gear can increase sustainable y ields. 

2. Restrictions affecting the fish ing power of 
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vessels and gear or their efficient distribu
tion over the fishing grounds are almost 
certain to boil down to reduction in catch 
by decreasing efficiency. In economic 
terms they may well be better than noth
ing, but such restrictions are obviously 
the least desirable techniques to use if 
others are available. 

3. Restrictions on fishing time may be in
effective (in any sense) if they simply 
shift fishing pressure to the open season. 
To the extent that they do restrict the 
catch, they are likely to decrease overall 
industry efficiency unless vessels, gear, 
and shore facilities can be shifted, with
out loss, to othel' uses during the closure 
pel·iods. 

4. The type of regulation chosen may also in
flu ence market prices for a given catch in 
weight in two ways: (a) by increasing or 
de(;reasing the proportion of the catch 
falling within the size groups that yield 
the best price and (b) by inc] easing or 
decreasing seasonal fluctuations in the 
catch. 

5. Regulatory programs cannot be consid
ered individually if there is any mobility 
of gear and men among the fisheries con
cerned. Restrictions on the catch of one 
species may shift fishing pressure to oth
ers. 

6. The only direct method of achIeving a de
sired catch level is to control the amount 
of fi shing effort. RegUlation of the catch 
itself, without control over pntry, is ac
tually an indirect technique, operating 
through control of fishing time, fishing 
area, the fishing power of the boats and 
gear used, 01' some combination of these. 

Once economic efficiency is accepted as one of 
the specific objectives of management, measures 
designed to reduce catch and effort by reduc
ing efficiency (or which have that ultimate ef
fect) are suspect. Less obvious, perhaps, is the 
desirabil ity, on a cost basis alone, of minimizing 
the extent of public control. Methods of regula
tion that maintain the catch at desired levels 
only by preventing fi shermen from doing things 
that would be individually profitable require 
detailed control over operations and an enforce
ment program that is both onerous and costly. 
Ideally, then, regulation should seek, as far as 



possible to establish conditions under which the 
profit motive works with, rather than against , 
sound management of the resource. 

One of the intriguing possibilities that 
emerges from a definition of the conservation 
problem in economic t erms is the possibility of 
r educing the administrative burden, on both 
r egulator and industry, while increasing the 
gains in over all economic welfare. As long as 
the fishing capacity of the fleet exceeds that re
quired to take the right amount of fish , the in
dustry is in a state of economic disequilibrium 
that demands more detailed r egulation and more 
enforcement. If, on the other hand, it wer e pos
sible to reduce the economicall y desil'ed effort t o 
or nea r the optimum level, a great deal of de
tail-area boundaries, differ ent closed seasons 
by area, some types of gear r estrictions, for ex
ample-might be dispensed with or r edu ced 
substanti a lly. 

Thi s is s implr tantamount to saying that 
r egulation aimed at approximating the l' suIts 
of owner ship (by assuming genel'al control on 
behalf of the public) mar permit free competi
ti on among producer s to do much of the r est 
of t he job, with r eal incentives for cost r edu c
ti on, t echnological improvement, and proper 
disb'ibution of fi shing effort over time and ar ea. 
We may in thi s \\'ay b.\'pass the troublesome le
ga l and practi cal problems of conferring private 
property rights O\'el' specifi c parts of a fi shery 
and the dangel' of monopoli tic control ovel' 
product prices, \\' ith e\,en less intel'ier ence with 
deci ions of pl'i\'ate businessmen in th e fi sher y 
than our present methods r equire. In practi cal 
t erms, the more complex obj ecti\"es of economic 
maximization may l'esult in easier anel mOl'e ef
fect i\'e management than undel' the apparentl y 
s imple goa l of maximum physical y ield . 

SUMMARY 

The justification for public management of 
fi sheries is found in the institutional fa ctors 
that make pri vate owner ship impracti cal. Man
agement is not necessaril y r equired in all fi sh
eri es, parti cul al'ly where fishing is light and 
the benefits would not offset the cost of estab
li shing a scientific program. 

There is substantial disagreement among 
fish ery experts as to th e object ives of manage
ment. Though biologists are aware of the im-
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portance of economic factors, the emphasis in 
applied conservation program has been on the 
achievement of maximum sustained physical 
yield. 

Although this concept of the goal of fishery 
management will produce better economic re
sults than wi ll unrestricted fishing, its apparent 
simplicity is mislead ing. P hysical yield is im
portant only if the value of the pl'oduct is as
sumed. If sheel' weight is the only goal, it wou ld 
pay us to dive rt vessels from such scal'ce fi sh as 
halibut to mor e abundant species . Concent r a
tion on the goal of maximum physical yield ig
nor es the equally important r equirement that 
the catch be t aken at the lowest possible cost. 
Net economic yield is thus a mOl'e appropriate 
obj ecti\'e of management. 

The standards of pel'iormance appl ied to in
dustry in genera l are equa ll y applicable to the 
fisheri es. Optimal fi shing r equires (1) that the 
right catch be taken with the m inimum cost, 
(2) that the indust ry should be able to de\'€ lop 
and adopt new a nd better t echniqu es, and (3) 
th at incomes to labor and cap ita l should be 
equa l to those that could be eal'l1eel elsewhere 
and should be as stab le as possible. 

If t hese ob,i ectives of fi shen' ma nagement are 
accepted, it becomes im por tant t o aSSLll'e the 
"l' ight" catch (which wi ll nor ma ll y be les~ than 
t he ma. ' imum physica l yield) and to adopt tech
ni ques t hat pl'ovicle max imum incentives f(ll' 
efficiency and progress ivenes:;. 
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Chapter 4 

HISTORY OF REGULATION OF THE HALIBUT FISHERY 

We turn now t o a detailed r eview of the development of conservation regulations and objec
tives in the halibut fisher y. The review will indicate that far from r emaining static, conservation 
controls in the halibut fi sher y have been changed from t ime to time in an effort to pi'oduce improved 
management of the r esource. This willingness to consider and effect changes in the regulations in 
the face of new conditions and developments in the fishery is, of course, a prime requisite fOl' good 
management. 

In this chapter, we consider the f ollowing five main topics: the Convention of 1923, the re
sults of the Commission's investigations, the Convention of 1930, the regulations of 1932, and the 
changes since 1932. 

CONVENTION OF 1923 

Officially, the r ecord of halibut conservation 
begins with the Convention of 1923, which came 
into force October 21, 1924 (Treaty Series, No. 
701). The question of cur ta il ing fishing effort 
for halibut had cropped up repeat edly in earlier 
years. From a scientific point of view, Thomp
son's study (1916) , under taken at the request 
of the Government of British Columbia, had 
already sounded a warning r egarding the con
dition of the stocks. From the indust ry's point 
of view, curtailment was bound up wit h the 
desire for an improved level and stability of 
prices and yield per unit of effort. Discussions 
between the United States and Canada in 1918 
and 1919 r esulted in a proposed convention, but 
because controversies developed over deta il s of 
tariffs and port privileges and intergroup rival
ries, it was not ratified. Not until 1923 were the 
two Governments able to agree on the first steps 
toward a program divorced from partisan in
terest and based on obj ective research findings. 

The general purpose of the Convention was 
to begin a thorough investigation of the life hi s
tory of the Pacific halibut and the halibut fi sher y 
and to undertake, on the basis of recommenda
tions stemming from that r esearch, measures 
for its preservation and development. The Con-

29 

vention's most important contribution was es
tablishment of the International Fisheries Com
mission (in 1953, the name was changed to 
International Pacific Halibut Commission) , with 
two members from each country, and creation 
of a permanent staff to undertake the detailed 
research required and-at a later date- the 
task of formulating regulations. It was signifi
cant that the first Commissioners and the Di
rector of Investigations were men thoroughly 
fami liar with the fishery and dedicated to the 
concept of conservation. 

The only regulatory measure included in the 
Convention of 1923 was the establishment of a 
winter closed season, running from November 
16 t o February 15, 01' as modified by the Com
mission. It was recognized that this closure 
could be of only limited effectiveness, but it did 
provide some tangible economic benefits to the 
fleet. More specific regulation was to await the 
establishment of a body of facts that would pro
vide an objective basis for management. 

RESULTS OF THE COMMISSION'S 
INVESTIGATIONS 

Thompson's earlier work had established the 
fact that populations on the nearby banks were 
being cut down sharply. Although an initial 



l'eduction il tocks and average size was t o be 
e,'pected, t he inten ity of fi shing effort, spurred 
b~' technological rle\'elopmenL in fishing and 
marketing, had become 0 great a to raise seri
ou que tion, regarding the achievement of 
equilibrium at a atisfactory level of catch, The 
e\'idence then ayailable uggested strongly that 
the indu tr~' \\'as headed for di a t el' once the 
geographic expansion north and west had run 
It course, But much remained to be done be
fore the biological and ,tat istical r ecor d could 
be rcgarded as . ufficient tCI justify fo rmulation 
of specific recommendations and, perhaps equal-
1,\' important, to cOl1yincc the industry of the 
nec-c.·si t~, of reducing flshing effort. The Com
mi, sion de\'oted itself immediately to these 
ta'ks. 

D~' 19~~, the mH'];: had pl'ogressed to a point 
\\'here the Commission fe lt it possible to pr opose 
:-'Ih'citic rec()mmendations r egard ing t he need 
fill' n'gulati()n and the gener al form that they 
sh(luld take, (A fullrevie \\' of the resear ch find
ing,; und('rl~'ing these recommendations is be
~"'!ll tIll' scopc of thi' paper. The inter ested 
}'('adl'l will find thordugh documentation in the 
"al'ill h publications (If t he Commission ,) 

Th" basic concl usion emerging from the ini
tial InYl stigahons of the Commission was any
tl inp: lllit cnc()uraging, The eyidence pointed 
til :-'l'ri, Itt>; depld ion in the more accessible ar eas 
,lI,d a It \ l'l of fishing act iyi ty t hat showed every 
sign ,d' pushing the process much furth el'. In 
,'arlit I' \'l'al s the catch f r om t he 600-square
mIlc an'a (Jriginall~' exploited ','as as great as 
that from the l,tlOO-squa re-mile ar ea under in
\, :-,tlgati()11 in the b\'enties . On the older 
g-rolllHls south of Cape Ommaney, Baranof Is
land. tht, t(ltal catch had dec-lined f rom 50 mil-
1]1 l' I' unds III 1910 to ~1 mill ion in 1926, de
,;plte much greatcr flshing effort in the latter 
yl aI' Ahout ~ I:! times a. many un its of gear 
w, 1\' r"'111ired to take a catch only 40 percent of 
parlll'l' Il'wb, The catch pel' un it of effort on 
the"l' gTfllll1ds had dropped fro m 300 pounds in 
1906 to Il'ss than ,')0 pounds at the time of the 
111\'('. tigation and showed no t endency to stabi
IIZl' at that Icwl. The a\'(~rage size of fis h landed 
hat! als() declilll'd markedly; from 1919 to 1926, 
the proporti()n of undcr'izecl fi ' h (that is, fi sh 
that Wl'n' graded into a lo\\'er price group in 
till' t rad ,) l'll:e from ~O to :)0 per cent of the 
l'ateh. E\'cn on the \\'estern bank , which had 
l'oml' llJllkr expl()itation at a much lat r date, 
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t he same tendencies were e ident. The catch 
per skate declined from 160 to 100 pounds be
tween 1923 and 1926, and there was a marked 
increa e in the proportion of smaller fish (In
ternational Fisheries Commission , Report No. 1, 
p, 10-13), 

Total landings had not declined during these 
years , As the Commission noted, the level of 
prod uction had been maintained by extending 
fishing operations to new areas and by increas
ing the intensity of the fi shing effor t . The gen
eral situation was r egarded as critical. In t he 
Commission's words: "These illustrations dem
onstrate beyond a doubt that the fishery is in a 
vel',\' serious condition, and that the banks can
not stand the intensity of fishing to which they 
are subj ected, The Commission is fu lly con
vinced that the conditions aloe so serious that no 
delay should be permitted in t he adoption of 
additional conser vation measures. In the light 
of the investigations made. such action is essen
tial to the maintenance of the fishery." 

The Commission 's early" ork led to the con
clusion that no single general rcgulation would 
be effective for the ent ire fislwry, Tagging ex
periments had shown largely independent stocks 
of halibut on the banks along the P acific coast , 
with various banks unevenl,\' depleted-the de
gree of depletion generally (lecreasing and t he 
propol'tion of spa" ners increaslI1g as the dis
tance from the market increased The Com
mission could find "no such active inter change 
as \\'ouldrender r egulati ons appJie to one bank 
effective on all." In addition, the d ferent banks 
val',\' con iderably ',\'ith respect t o natural 
abundance, rates of growt h, and ysical char
acteristics, 

In studying the effect of the c\)sed season on 
the several main areas of the fIshe ry, the Com
miss ion found that only one area was signifi
cantly affected- that on t he e;lstern side of t he 
Gulf of Alaska, between Cape 8t E lias and Cape 
Spencer, in which there had bl'l'n heavy winter 
fishing before the l' gulatioIl, In contrast, t he 
area including older, mor e devle ted banks to the 
outh of Dixon Entrance had fo r many ) ear s 
upported a summer fi hery, so the regulation 

had little effect th r e, Also, t he newel' banks 
west of the Gulf of Ala ka , which were of little 
importance b fore, had developed a con iderable 
summer fish ry since impo it ion of the r egula
tion, Ther fore: "The Commission finds that 
the fi h thu protected by th closure were ex-



posed to fishing that was increased in intensity 
during the open season and, consequently, the 
abundance on the banks has undergone a fur
ther decline due t o a progressive depletion." 

In support of this statement, the Commission 
pointed t o the increase in total annual catch 
from 51.5 million pounds before the closed 
season t o about 57 million pounds in 1927; the 
closed season had merely shortened the period 
of catch. The increased intensity was a direct 
result of the closed season, which made it more 
advantageous to expand effort during the other 
months. It was more expensive to fish in winter 
because of bad weather, loss of gear, and low 
morale of the men; with the elimination of the 
3 winter months, the vessel owners were able 
to spend more time in overhauling their gear 
and boats, the market for frozen fish was stead
ier, and the grade of fish was generally regarded 
as better in the summer than in the winter . 
Thus the closure was said to be of economic 
benefit , and the Commission felt that fishing 
was bound to expand sufficiently to counterbal
ance the effect of the closure. 

The Commission also expressed concern over 
the number of immature fish taken by the fleet. 
The market value of fish under 11 to 12 pounds 
was considerably lower than for the larger ones. 
Hence "investment" in growth of these fish to 
more marketable size would be desirable if it 
could be achieved without reducing unduly the 
effectiveness of fishing operations and if eco
nomic losses caused by mortality were not too 
great. Some of the small fish were seriously in
jured when jerked off the hook, which made size 
limits alone ineffective as a protective measure. 

In general, the winter closed season, though 
desirable on economic grounds, could not be re
garded as an effective regulatory technique of 
itself. The nonhomogeneous nature of the hali
but stocks disclosed by the initial r esearch in
dicated the necessity of an area approach. On 
many grounds, the closure did not affect fishing 
effort at all , whereas on others, it merely r e
sulted in an increase in the intensity of fi shing 
in the open season. It offered no protection t o 
concentrated stocks of immature fi sh. 

The Commission recommended a broad-based 
program aimed at more direct curtailment of 
the catch. The heart of the proposals lay in the 
request for authority to designate regulatory 
areas and to reduce fishing by limiting each un
til there was evidence that the yield had stab i-
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lized. The original area definitions sought
those banks south of Cape Spencer and those 
north and west-corresponded to a natural di
vision of the fleet and to a fairly well-defined 
breaking point between the two broad popula
tion groups exploited by the fishery. In view 
of the uncertainties that remained, considerable 
latitude was requested to alter the area boun
daries and scheduled catch reductions as dic
tated by subsequent developments. 

The Commission also requested authority to 
close two areas deemed to be populated largely 
by small , immature halibut, and t o prevent the 
use of fish ing gear deemed unduly destructive. 
It indicated a desire to extend the closed season 
by 2 weeks at its beginning. Again, it was rec
ommended that such provisions be given the 
necessary flexibility to deal with future develop
ments as knowledge of the basic stock and of 
the reactions of the fleet to the new concept of 
r egulation increased. Finally, it requested au
thority to license vessels fishing for halibut in 
treaty waters in order to ensure its ability to 
obtain the vitally needed statistical information 
and to control clearance to regulated fishing 
areas. 

CONVENTION OF 1930 

With these recommendations before them, 
the two Governments undertook, in the Conven
tion of 1930 (Treaty Series, 0.873), to fOl'lTIu
late an operative conservation program. 

Under the second Convention, the Commis
sion was continued as a research organization 
but was given greatly increased regulatory 
powers along the lines requested in its first ma
jor report. Since the broad framework of ob
jectives and procedures laid down in 1930 has 
remained essentially unchanged in subsequent 
years, they might well be outlined briefly at this 
point. 

Objectives 

The stated objectives of the Commission were 
to make investigations and to issue r egulations 
for protecting, conserving, and developing the 
stocks of halibut. It was made scrupulously 
clear at the outset that the newly confer red 
regulatory powers were not to be used to further 
purely economic ends. The commonsense inter
pretation placed on this provision by the Com-



mi,-_i()n \\'a, clearly defined by Allen in an earl) 
"tatement: " T he Commi ion can and does try 
t() make it r egulati on interfere a little as 
possible with the economic conduct of the in
rlu,;tr~'. But the Commission has no po\\'er to 
deal \\'ith commercial purposes. It can only pro
tl'ct anel con en'e," (Allen, 1936), 

The fCIUl th Conyention, in 1953, broadened 
the wording of th e Commissi(ln's ob,iectiyes b~' 
specif\'ing that it-; r egulations be "dt' ' ignecl to 
d l'y!'lo\i the stock. of halibut in the Conyention 
\\'ate!'s to tllClsc leyel " that \\'illIWl'mit the maxi
mum ,u-;Llined ~'ield and t v maintain the stocks 
at thllS(' !"\"t .. ls, , , ," (Treat~' Series, ~ 0 , ~900), 

It b endent f!'om the \\',ll 'ding of the Commis
';lIll1',; "arl,\' n ·porb that maximization or .\'i eld 
rath!.'!' than stocks had in fact, been the guid
Illg pl'lnciple (;Y('n lwfll!'e till' \\'Ol'ding \\'as a l
t"!,,,(1. It-.; rep0l't f()]' 1917 inclu(ll'd the' fo llo\\' 
Ill),!,,,tatl'll1 ent: "TIll' Commi ss ion' s ()bject iYes 
a"l' tIl reb uild the st()cks t() an apprllximate leye l 
0[' ll'a>:lIn Um yield and to stabil ize them thel'c," 

Structure and Procedure of t he Commission 

TIl' 11r-;t Conycntion !H'O\'l dcd for fo ul' Com
llli ,,"llvI'S, t \\ u from each country, S u bse
pit 1 ~h It \\'a" agreed that the~' \\'ere to be as-

"t,"1 1)\' a pu'manl'nt research s taff an d an 
II· I I 'a 1',\' Scientific Counc il. In \'iew of the in
I . I. lit ddlcac~ ()f multinational l'egulatol'Y 
'\ "I'k, 1 he ('ommlssil, n and its staff haye adhered 
'1),!'ld \ tIl till' :pecitication,; laid down at the out
d t: "'I'll,' nH'l111w!'s Ill' t1w ('Jn1missio n should 
I"l 1)( ad\'ll(;atl''' ()f any bra!lch (If the industry 

1"aIL'r" fishermen, !:' uppl~' house m en 01' \'es-
('I "" 1l('1'~. :\l'lth l' r ~h()uld they be sectlO na l, 

\ It tltt· It/,'a that tll,'~ would fa\'or any state, 
pt. 1'1 I, "I' p()rt," (A.lkn 1~):~6), Both the COI11-

p l"'ll Ilf the Commission and the principles 
g-.,\ ('! lllll),!' its ~l'1l'd llll1 \\'L're c()ntinued without 
:dt( ratl< II III the COll\'ention of 19:30, In 19 5~i 

tIlt' 11llll1l)('r Ill' CommiS~I (llll' r!:' was increased t o 
.~I\'. \\ th the additIOnal rl'quil'l>me nt that: "All 
,J"l'l 1(111:-- (If the C(lmmi~;,i(ln shall be made by a 
l'tlllClll'l'lllg- \'()tl' (If at lea:t t\\'o of the Commis
';IIIlll'rs (If each C()l1trading Party" (Treaty 
:, 11"", :\0. ~~)OU), 

TIll' CommISSion IS dwrged under the tr aty 
\\ Ith )ll riot\lt: I'l'portlllg of the result ' of its in
\ (' tig-atitllls and I'l'gulatory activity, In addi
tltll\. till' Comml;'. IOn maintains clo e liai on 
\ Ith all IJranchl'~ of the halibut industry, 

T hrough public hearings, formal meetings with 
\'ariou branches of the indu try, and repr esen
tations from interested parties, it has developed 
an excellent "two-way" channel for information 
and discussion. 

The Commission's r egulations calTY the force 
of la"" in Canada and the Pnited State, but the 
Commis, ion has no enfol'c:enwnt power, T h ese 
po,,'el' are exerc ised b~' agencies of t h e two 
Gm'e1'l1l11ents u no el' ena bl i ng legislation passed 
b~' both, 

Regulatory Powers 

The second Convention laid down regulator y 
jJo\\"ers for the Commission that follo\\'ed closely 
the recommendations in the 19~8 l'eport. The 
closed seaso n was extended to covel' the period 
X o\'ember 1 through Febl'Ual'Y 1 S, with pl'ovi
s ion for alteration or suspension sh ould t h e 
Commiss ion oeem it necessary. The Commis
sion was authorizeo to di\'ide the convention 
\\'at er s into separate r egulatory areas, to limit 
th e catch in each arca, and to close "nurser y 
grou nds" [(lund to be popu la ted ]a I'gely by sm a ll , 
immature halibut , The types and sizes of gear 
used in the halibut fishery were made subject 
to control should the necessity arise. Licen s ing 
of \'esse ls to ensure (;ul1lpliance with statistica l 
l'epo rting r eq uirements and (;ontrol over depar
t ures \\'e r e al so brought under Commission con
trol, 

32 

The l'eal control element of the conservation 
program obviously lay in the powel' to defi ne 
regulatory al'ea s and t o limit the a mo unt of fish
ing b~' controlling the cat<:hes in eac h, T he win
te r closure was des irabl e but of minor impor
tance from the s tandpoint of its e ffects on y ield s , 
\\'her eas the establishment of nursel'Y gro und s 
and ability to restrict the use of clesh'uctive g ear 
were essentially preventi\ e measures, The r e
main ing powers were designed primari ly to pro
vide better compliance and to minimize t he n eed 
for direct enfor cement action. Contr ol over 
fishing effort was actually exercised ind irectly, 
through limitation of fishing time , S ince t he 
Commis ion had no authority to control the 
number of boats or their individual fishing ef
fort, the eason was t o clo e as soon a the 

ommission timat d that boats a lready de-
parted fol' the ground would complet e the 
quota~ , 



REGULATIO NS OF 1932 

The program became oper at ive in 1932, wi t h 
the promulgation of specific regulations a long 
the lines authorized by the second conven
tion. The Convention waters wer e divided into 
four regulatory areas, of which areas 2 and 3 
(the "southern banks" and "western banks") 
included the major producing sections. Catch 
limits were set at 22.5 million pounds in a r ea 2 
and 23.5 mill ion in ar ea 3; no limits were pre
scr ibed for areas 1 and 4. Licenses were re
quired of a ll vessels and provided the repor t ing 
and clearance provisions r equired for statistical 
and compliance purposes. The Timber ed Islet 
and Massett Banks were designated as nursery 
ar eas and closed to all fish ing. The closed season 
was changed to run from November 1 through 
J anuary 15, apparently with an under standing 
t hat each halibut vessel " 'ould voluntarily sus-

TABLE 2,-Fishing quotas 1 by areas in the Pacific halibut 
fish ery, 1932-58 ( exclusive of special 

seasons a/t e?' 1951) 

Year 

1932 .. • ............ . . . . . . . . . . . . 
1933 .. . 
1934 . . . 
1935 . . .................... .... . 
1936 .. . 
1937 ..... .. ........ . ... 
1938 . . 
1939 .. . 
1940 .. .. 
1941. . . 
1942. ...... . .... 
1943. 
1944 . . 
1945 . .. .. ............ 
1946 .. . .. 
1947 ... . 
1948 .. ........... 
1949 .. 
1950 . . 
1951. 
1952 .. 
1953 .. 
1954 .. 
1955 .. 
1956 . . 
19.17 . 
1958 .. 

Quotas 

Area 2 Area 3 Area 4 Total 

.\fi/l ion 
pounds 

22 .5 
21.7 
L1.7 
21. 7 
21. 7 
21. 7 
22.7 
22.7 
22.7 
22.7 
22.7 
23. 0 
23 .5 
24 .5 
24.5 
24 .5 
25.5 
25 .5 
20 .5 
25 .5 
25 . . 5 
25 .5 
25 .5 
25.5 
26.5 
26.5 
26 .5 

.\fillion 
pounds 

23 .5 
24 .3 
24 .3 
24 .3 
24 .3 
24 .3 
25 .3 
25 .3 
25 .3 
26 .3 
26 .8 
27 .5 
27.5 
280 
28 .0 
28 .0 
28 .0 
28 .0 
28 .0 
28 .0 
28.0 
28 .0 
28 .0 
28 .0 
28 .0 
28 .0 
28 .0 

-'lillion ,\{illion 
pounds pOlLnds 

46 0 
46 .0 
46 .0 
46.0 
46. 0 
46 .0 
48 .0 
48 .0 
48 .0 
49 .0 
49 .5 
50.5 
51.0 
52.5 
52 .5 

0.5 53 .0 
0 .5 54. 0 
0 .5 54 .0 
0 .5 54 .0 
0 .5 54.0 

53 .5 
53 .5 
53 .5 
53 .5 
54 .5 
54.5 
54 5 

1 The table does not include landings from nonquota areas. 
Sou rce: I nternational Fishel'ies Commission and Internati onal Pa

cific Halibut Commission, Pacific Ha libut Fis her y R egulations, 1932-
58, 
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pend operations for at least 1 month during the 
summer fishing season. 

The theoretical basis for these first regula
tions is essentially that outlined in the first pad 
of chaptel' 2 and need not be repeated in detai l 
(Thompson, 1950). 

In demel'sal fisheries such as the Pacific hali
but, tot a l yields may be relatively stable over 
wide range of fishing effort, though at some 
very low and very high levels of effort they may 
decline . Within these limits, the "normal yield" 
-that which j ust equals recruitment plus 
growth less natUl'al mortality-can be main
tained only if catch pel' set varies inversely and 
proportionately with effort (the number of sets 
of standard units of gear). If actual catch pel' 
set, for a given level of effort, lies above this 
function relating effort and "nOl'mal" catch pel' 
set, the population will decline and subsequent 
catches per set will decrease. Convel'sely, if ac
tual catch per set is below the normal r eciprocal 
function, the population and subsequent catch 
per set will increase. 

The Commission's investigations resulted in 
an approximation to this normal yield, with the 
time-sequence of deviations in the propel' rela
tionship. The initial obj ective was therefore to 
l'educe the catch by successive steps until a level 
was r eached at which r ecl'llitment plus growth 
would provide an "investment mal'gin" for re
building toward maximum physical productiv
ity. 

In retrospect, it appears that the actual catch 
limits set in 1932 (22,5 million pounds in area 2 
and 23,5 million pounds in area 3) , though based 
on an estimate of normal yield derived from a 
necessarily scanty statistical basis, were re
markably close to the target. Subsequent rates 
of r ecovery of average catch pel' unit of effort 
suggest that the initial quotas (and subsequent 
increases) held the catch to levels at which con
tinued "investment" in the stocks and hence in
creased yields could be achieved. (See ~able 2 
for annual quotas in the major regulatory 
areas.) The accident of a depression-induced 
decline in fishing effort made it possible to 
achieve this starting point immediately without 
substantial interference with the current level 
of operation of the fleet. In part by design and 
in part by cil'cumstance, the rate of investment 
in rebuilding made economic sense as well as 
biological. The most rapid recovery would, of 



comse, be achieved by compl t prohibition of 
fishi ng, b ut the r ealiti es of the situation required 
\\'hat was, in fact, a much more defensible policy 
of incr easing yields at a rate that may well have 
apPI'oximated the r a t e of l'etUl'l1 on other in
vestments, Expressed less formally, the dis
count ed benefits of a more rapid increase in 
stocks with more drastic curtailment would not 
hm'e compensated for the fmther r eduction of 
CUlTrent output, 

This basic f ramework of r egulation has been 
continued to the present. This tatement does 
not impl~' , that the c1eyelopment of practical 
policies has remained static , P erhaps th maj or 
achieyement of the Commission and its founders 
was the boldnes with which t he urgent situa
tion was faced, The fi)'~t control program began 
with full recognition of the gaps in biological 
knO\d edge that sti ll ex isted and of the possibil
ih' of unforeseen reactions by the fleet in re
sJ~()I1:-;e to the new contI'ols , Policy, then, 
emerged out of experience, and the frequent 
changes made in ubsequent years \\'ere not an 
e\'iclence of \\'eaknes;; in the origi nal conception 
of the progl'am but rather of fl ex ibility based 
on the steady ex pansion of kno\\'ledge of the 
reSOUl'ce, 

CHANGES SINCE 1932 

Dory Fishi ng 

In 193;3 the Commi sion imlicatec1 its inten
tion of pl'ohibiti ng dory fi hing in OHler to re
duce the mortality of und er sized halibut, The 
prohibition was ordered in areas 1 anc1 2 in 
January Hl35, but the order was subseq uently 
Suspl'IHlecl to proyide adequate notice t o the fleet. 
The action was finally taken in 1936, and later 
the prohibition \\'as made effective in all areas, 
This action was not vigorously opposed by the 
industry, Quite apart from the desirabi li ty of 
reducing mortality among undersized fi sh, the 
trend was definite ly away from dory fishing on 
grounds of safety and technical efficiency. 

Nursery Areas 

Continued r esearch on the Massett and Tim
ber ed Islet nursery areas indicated that a sub
stantial proportion of mature fi sh had accumu
lated, These areas were t herefore opened in 
1958 and 1959. Catch trends are under close 
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observation to determine wh th r th y should 
remain open, 

Area Boundaries 

Throughout the peri od since 1932, the boun
daries of the various r egulatory areas and clos
ing and clearance dates in ach have been 
changed fai rly frequently. (Detail. of these 
changes may be found in th Commission's re
ports. ) In part, this frequ nt change was n ces
sary to meet practical problems of compliance. 
More important, how vel', th s changes were 
necessar y t o adjust fishing ffort more clos ly 
to differ enti a l changes in abundance on the vari
ous grounds, As the effects of the program be
gan to show up in r co very of tocks and in 
more detailed s tatistical infurmation, it became 
possible to incI'ease the aggregate productivity 
of the fi sheI'Y by closeI' , ubclivi ion of regulatory 
areas and more fl ex ible handling of catch limits 
t o direct the geographical distrib ution of fi hing 
effort. 

Inc idental Catches 

An()ther significant serie of changes began 
in 1937, The e r egu lations, issued under au
thority ext ended in the Conv ntion of 1937, pro
vided f or the r etention and sale, under permit, 
of halibut taken incidentally to fi hing for other 
species, The amounts of halibut sold could not 
exceed 1 pound (clre ed weight, head off ) of 
hal ibut fo r each 7 pounds of other specie , not 
including salmon (and, later, tuna), Subse
quently, the Commission wa given authority 
under the Convention of 1953 to control inci
denta lly caught ha libut taken duri ng both open 
and closed seasons, and extended the permit 
privilege to Bering Sea crabbers under specified 
conditions. 

These actions were taken for various reasons 
and a lso in a sensible m ove to avoid wasting 
halibut caught in the course of other fishi ng, 
pI'incipally for black cod. Some halibut are in
evitably caught by these vessels. The Commis
sion indicated at the outset its intent ion of re
voking the privi lege if it were abused, but re
vocation has not been necessary, The effect has 
been a small but usefu l addition to the supply 
of fresh halibut a lld to fi shermen's incomes 
without perceptible effect on the overall pro
gram. The income from black cod operations 
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exploited, The seasons ended before seasonal 
peaks in availability of fish were 11€ached on 
some of the known productive banks, It was 
thus possible to argue that a curtailment pro
gram designed to stretch out the total allowable 
catch "'as justified in terms of the biological 
definition of the Commission's regulatory pow
ers, That yery real economic benefits would ac
crue \\'as a desirable b~'pro(luct but not the sole 
basis [or such action, 

This broader \'iew was not accepted by both 
Governments, As a compromise, the Commis
sion \\'as authorized in the Convention of 1953 
to establish mUltiple seasons in each area, thus 
permitting summer fishing on all grounds, Th is 
had already been accomplished in part during 
the ]wl'iocJ 10::>1-.,)3 b~' subdi\'iding area 2, In 
thl'sl' ,\'l'iU'S, three undertishecl areas of the coast 
\\'l'I'e closed to fishing dlll'ing the regular season 
and opened after the general closure, A materi
al illl'l'ease in total catch resulted from this shift 
in t'fl'(lrt to u nderutilized subgroups, Since this 
sL i ft l'l']ll'l'SClltcd onl~' a pal'tial solution to the 
illtel'e,.;t (If' the fleet iI' curtailment, the \'oluntary 
la~ u\ l'l' technique \\'as resumed in 1957 and has 
IWlll cuntinued since that time , The Commission 
cannot, of course, take any formal part in the 
la~'O\'l'l' p],ogram but does cooperate with the 
fied 011 certain aspects in vie\\' of its obvious 
ef\\,c:t on the length of the fishing season, 

SUMMARY 

Aftel' several ~'ears of negotiation, the United 
States and Canada entered into a Con\'ention 
fo], tlw presenation and development of the 
h<l!Jhut fisher~' in 1923, Though it provided for 
<1 \\ Illter closed season as an interim measure, 
its major prO\'ision was the establishment of the 
Internatiunal Fisheries Commission and the be
ginning of detailed studies of the Pacific halibut 
required for sound management of the fishery, 

D~' 192~ the Commission's research had es
tablished the urgent need for direct control 
measures, and a series of recommendations 
were forwarded to the two Governments, The 
Convention of 1930 greatly broadened the regu
latory powers of the Commission, and in 1932 
the conservation program began along lines that 
have carried through to the present, The Con
vention waters were di\'ided into regulatory 
areas, within which catch limits were estab-
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lished by the Commission. The new regulations 
also provided for Commission control over 
closed seasons, types of gear used, and closure 
of nursery areas populated by immature fi sh. 
All halibut vessels were licensed to assure con
trol over clearances and compliance with essen
,tial statistical r eporting requirements. 

Since 1932, the regulations have b pn altered 
frequent ly to take account of developing knowl
edge of the stocks and of fleet practices under 
quota r egulation, The Commission's powers 
were extended in 1937 and 1953 to provide for 
effective control of landings of incidental hali
but catches and to distribute fishing pressure 
more evenly by providing for multiple seasons, 
Dory fishing and net fi hing for halibut were 
pl'ohibited by the Commission, The strict pro
hibition agai nst the issuance of regulations de
signed solely for economic purposes ha limited 
Commission action to those measures that would 
faci litate achie\'ement o[ maximum physical 
yield , 

This brief r esume cannot do full justice to 
the magnitude of the re earch effort and anal
ysis that lay behind initial regulations and the 
subsequent changes that were undertaken, 
Throughou t its existence the Commission has 
performed its r esearch and regulatory functions 
in the full light of public scrutiny, Though dif
ferences of opinion have developed between the 
Commission and other fishery scientists and be
tween the Commission and the industry, the 
objectivity and care \\'ith which the program has 
been built are respected in all segments of t he 
fishery field, The Commission has pursued its 
stated objective-rebuilding of the stocks to
ward a level of maximum sustained yield-in a 
steady, conservative way, Yet in year-to-year 
operations, it has demonstrated an unusual de
gree of flexibility in dealing rapidly with estab
lished r easons for change, 

The really knotty, and at times insoluble, 
problems have arisen out of the rigid proscrip
tion of measures based on economic considera
tions alone, The shortening of the season under 
quota regulation was anticipated and its effects 
clearly outlined as early as 1946, Yet the Com
mission could not obtain the authority to cor
rect, even partially, t)1ese emerging difficulties 
unless and until they had reached a point where 
physical yields would be adversely affected. The 
difficu lty involved in establishing t he principle 



of multiple a on In p cia1 al' a d pit its 
ob iou ad antage point up th ,t nt to 
which th program i limited b~ it pur ly bio
I gical conc ptual fram work. Th ff ct of 
the limitation ar di Cll d in th fo llowing 
chapter. 
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Part 2 

ECONOMIC EFFECTS OF THE 
HALIBUT PROGRAM 

Part 2 presents the r esults of an empirical anal ysis of dir ect and induced 
effects of r egulation on the economic perfol'mance of the hali but indu stry. 
Particular inter est centers on the broader effects of quota r egulation on 
processing and marketing, on the behavior of prices to fishermen, and on 
the incomes r ece ived by fi shermen and vessel owners. 

Chapter 5 deals with the general impact of controlled fishing 011 fish ing 
costs, marketing costs, product qua lity, and concentl'ation of purchases. 
The next two chapter s analyze in greater detai l the determ inants of port 
ar ea prices for halibut and the changes brought about by the impositi on 
of catch quotas. The fin al chapters of Part 2 present the res ults of an ex
tensive sur vey and statisti cal analysi s of the eal'l1ings of halibut fishermen 
and of gross and net incomes to owners of hali but vessels for the years 
1955-57 and 1953-57, respectively. 
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Chapter 5 

GENERAL EFFECTS OF THE HALIBUT PROGRAM 

A number of economic effects of the short season have tended to incr ease costs . More ve sels 
and men are engaged in the fishery than a r e required to take the quotas, and they must find alte r
native occupations during much of the year. The inherent risks of fishermen and ma rketer s have 
been incr eased by the short season, and storage and interest costs to holder s of frozen inventory 
are greater than they wou ld be under an extended season. The orderly dish'ibution of land ings 
among ha libut ports may be disrupted at times. The quality of fish at the point of fi nal sa le has 
been r edu ced by the long average storage perioo and the tendency of fish ermen to land f ull loads 
on each trip in a race to secure the largest possib Ie share of the quotas. The total effect on fis hi ng 
and mal'keting costs of all these factors is sign ifi cant. 

There does not appear to be any evidence that competition in port markets has been affected 
by the conh'ol program. 

The Commission has been f ully aware of problems created by the r eaction of the industn' to 
quota conb-o ls but has little scope in dea ling with them under its present legi slative authori ty. 

In this chapter , the physical effects and the economic effects of the halibut program a l'e dis
cussed. The question is then rai sed as to t he possibility of r educing the excessive costs of produc
ing and mm'keting the catch and thus of realizing even greater benefits from the ha li bu t program. 

PHYSICAL EFFECTS 

A full assessment of the physical i:esults of 
regu lation of the hal ibut fi shery is beyond the 
scope of this study. The reader interested in 
deta il s of the Commiss ion's findings with r e
spect to r ecovery of the stock wi ll find a fu ll 
recOl'd in its annual l'eports and special studies , 
The controver sy over the parts played by nat
ural forces and by r egulation in that recovery 
is beyond both the scope of this study and the 
professiona l competence of its authors. Ac
cordingly, this chapter wi ll merely summal'ize 
the known facts indi cating the dramatic r evi\'al 
of the Pacific halibut population. Attention will 
be focussed primarily on the economic by
products of that r evival-the response of the 
industry to increasing abundance against a 
background of quota r egulation. 

Figures 8 and 9 tell the stor y of the r ecovery 
of the halibut fi shery in graphic terms. From 
a 10 \\" of -1-1 .2 mi llion pounds in 1932, the tota l 
catch has shown a persi tent upward trend. By 

41 

1939 the total catch had r eached the average> of 
the 1920's ; and in the past 5 years, it has hO\
er ed around a level approximately -17 peru-"lt 
abo\'e the low point. 

Impressive as these fi gures are, they do nut 
indi cate the true s ignificance of the changes 
that have OCC UlTed. On the ha r d-pressed south
ern gTOLlI1d s, catch pel' skate, a term designat
ing one complete length of long line gear, which 
can be taken as an index of ab undance on the 
gr ounds, has incr eased \'er y sharp l ~', from ;}.) 
pounds in 1931 to more than 100 pounds in each 
of the years 195:2-58. The number of tandard 
units of gear fi shed on area :2 grounds reached 
a peak of 617,000 in 19:29 , when :2-1 .6 million 
pounds were taken. In 1958, o nl~' :2 6,000 units 
wer e required for a catch of 30. 5 million pound. 
The incr ease in ca tch pel' skate has been les: 
marked in a rea 3, which had not been depleted 
as extens ively , but it is sti ll substantial. 

Can all of this be att r ibuted olely to the Com
miss ion's efforts'? Skept ics ha \'e pointed out 
that the r ecovery was greatel' than would be 



anticipated on the ba is of the Commission's 
0','n theoretical and empirical model of the fish
ery and argue that both decline and ri e were 
the result of long-term fluctuation in natural 
factor, Arrayed against thi "iew are an im
pre i ye body of facts and qualified analyses, 
The decline in population and yield and the sub
sequent recoyery was greatest in precisely tho e 
area "'here fishing effort had been concen
trated. The timing of the increase coincides 
"'ith the curtai lment of effort, first by the de
pre~sion and then by the Commi ion. The bio: 
logical characteristics of the halibut are such 
that modern fishing geal' can make significant 
inroads on the stable, slowly growing stocks. 

It ma~' "'ell be that the extent of the r ecoyel',\' 
is gl'l'atel' than the Commis ion anticipated in 
lb origina l projections. This greater recovery 
could he due either to underestimates of factors 

TA BLE 0.-Size of I'cgu lal' halibu t flcet] and 'LU mber 
of jis/zcI'I/tcn, 1928- 58 
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making for growth of the stocks or to an actual 
hift in the determinant of recruitment and 

growth from natural causes. To argue, how
ever, that all of the recovery is due to the latter 
does not appeal' reasonable. 

The available data sugge t that the fishery is 
now ver y close to the statutory objective of 
maximum sustained physical yield, given the 
present structure of r egulation. Further im
provements may still be pos ible, as the accumu
lation of statistical and research data enables 
the Commission to adjust the catch mor e closely 
to the various subpopulations in the fishery. On 
theoretical grounds it should also be possible 
to increase the aggregate catch to some extent 
by cropping mor e intensi rely r ecruits from 
unusually large year classes. In practice, how
eyer, it is do ubtful that the precise identification 
of magnitudes required would permit this de
gr ee of flexibility. 

ECONOMIC EFFECTS 

The direct economic response to the rebuild
ing of the halibut stocks can be predicted read
ily. With increasing abundance, the catch pel' 
unit of effort r ose rapid ly; and if the enti r e in
cl'ement wer e not to be "fished off" currently
if "reinvestment" in stocks wer e to continue
the actual number of sets would have to decline, 
even though the quotas were gradually in
creased. From the standpoint of economic in
centive, the increasing population meant lower 
fishi ng costs pel' pound alld an incr ease in the 
attractiveness of the halibut fishery relative to 
others (and perhaps to other occupations), 
Thus, despite the decrease in total effort re
quired to r each quota limits, the number of boats 
and men engaged in the fishery would increase. 
As indicated in t able 3, the number of regular 
halibut vessels passed its 1929 high in 1937. By 
1941 the fleet had expanded by 41 percent over 
the 1932 level, and a surge of new entrants after 
World War II brought the number to 820-more 
than double the 1932 figur. In addition, the 
number of salmon trollers and small "camp 
boats" landing occasionally fares of halibut (not 
included a regular vessels) incr ased by leaps 
and bound. In recent years, they have ac
counted for about 15 per cent of the total catch 
f rom area 2. 

Yet, the actual input l' quired to take the 
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quotas were declining as the stocks were r e
plenished. A rough index of capital and labor 
is provided by multiplying the number of regu
lar boats and men by the number of fishing days 
allowed by the Commission . As fi gure 10 shows, 
the number of boat days and man day decl ined 
steadily until recent ye~rs. Even if the figures 
were corrected to eliminate r equired layover 
time during the 1930's and again from 1956 on, 
the trend is clearly downward, despite a steady 
increase in the total catch. 

The Commission had no authority to prevent 
the influx of boats and could only r espond by 
reducing the length of the seasons. A further 
push in this direction was provided by the me
chanics of the quota system. With total catch 
fixed in each area, the individual boatowner and 
share fisherman had a strong incentive t o take 
the largest possible shal'e of that total, particu
larly in cases where the vessel was more or less 
specifically designed for longline fishing. Thus, 
the boats fished as intensively as possible and 
tended to deliver most of the catch to those 
ports that would permit a maximum number of 
trips to the areas fished. This tendency was off
set to some extent by voluntary layover pro-
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grams of the fleets in the 1930's and again in re
cent years, but these measures could not prevent 
the shortening of the seasons well beyond that 
which would be dictated by weather and the 
availability of fish. The magnitude of the decline 
in fishing days is evident from table 4. 

The impact of these changes has affected both 
biological and economic aspects of the halibut 
operation. As indicated earlier, the Commission 
has become increasingly concerned by the pros
pect of unbalanced exploitation of the stocks. 
Clearly the susta inable physical y ield could not 
be maximized if some segments of t he popula
tion, available during the first few months after 
opening date, wer e producing the entire quota, 
wher eas others coming on the fishing grounds 
later were hardly t ouched. This unbalanced ex
ploitation could be rectified only in part by sub
division of areas and by multiple seasons. 

In addition t o complicating achievement of 
the Commission's purely biological objective, 

T AB LE 4.- L ength of halibut fi shing season 

Length 

R egu la r season Specia l seasons 
Year --

Area 2 Area 3 Areas 1 an d 2 A reas 3 and 4 

Day. Day. Day. Day. 
1933 ..... ... . 206 268 
1934 ... . ... . 172 241 
1935 ... . ... 1159 1270 
1936 ... ... .. . 148 233 
1937 . . .. ... . 135 218 
1938 ...... . • . 120 212 
1939 .... ... . . 120 21\ 
1910 . .. ... . .. 104 179 
1941. .. . . .. 91 167 
1942 . .. ... . .. 75 163 
1943 . . . ... . . . 66 146 
1944 ... . . . . . '51 '1 94 
1945 . . . .. ... . 46 147 
1946 . .. . .. .. . 42 HI 
1947 .. . .. . . . '39 '109 
1948 .. . . . . . . . 32 72 
1949 ... .. . . . . 34 73 
1950 .... . .. . . 32 66 
1951. .. . ... . 28 56 10 (A reas 2 B & 2C) 
1952 . .. . . . . 26 58 10 (Areas 213 & 2C) 18 (A reas 313 & 4) 
1953 . . . 24 52 10 (Areas 2B & 26) 25 (Areas 3 B & 4) 
1954 .. .... 21 58 8 (Areas 1B & 2) 35 (Areas 3A & 3B) 
1955 ... .. .. . 24 84 7 (Areas 1B & 2) 32 (Areas 3.'1. & 3 B) 
1956 ... . 38 97 7 (Areas 113 & 2) 32 (Areas 3.'1. & 313) 
1957 ... . .. .. 48 144 7 (Areas 113 & 2) . 
1958 . . ... . .. 59 119 7 (Areas 113 & 2) . 

1 Fleet tied up voluntari ly un ti l Ap r il !. 
2 Fleet ti ed up un ti l May 20 in protest aga inst OPA m aximwn 

price. 
3 Seattle tl eet largely t ied u p un t il Ju ly 1. owing to dis pute over 

crew shares. 
• A r ea 3 13 had exte nded seasons in 1957 and 1958. 
Sou r ce : Pac ifi c F is he rman Y ea rbook. 1959. vol. 57 . no. 2. p. 199; 

and R eports o f In ternational Pacifi c Halibut Commission. 



the sha rp reduction in the season has altered 
significant ly t he structure of both fi shing a nd 
processing-marketing sector s of the industry. 
Some of t hese merely r epresent a r earrange
ment of operations; others appear to involve 
changes that incr ease the costs of catching and 
marketing any given quota. Individually, these 
factors do not appear overly important , but col
lectively t hey add up to a significant departure 
from our goal of mi nimum total cost for the out
puts permitted. In the remainder of this sec
tion, these effects are expla ined briefly . In sub
sequent chapters their effects on actual earnings 
of fishermen and vessel owners ar e examined 
from sample survey data. 

Overca pac ity 

The most serious problem arising out of the 
fleet's response to quota regulation 1S the fact 
that more boats and men are engaged in the 
fishery than are required to fi ll the quotas. Un
less these boats and men \,·ould otherwise be 
completely idle (as in a serious depression) or 
can be shifted to other equally productive occu
pations after the ha:ibut season, the economy is 
losing potential output and real income. A par
tial ans\\~er to the extent of this problem is pro
vided ill the analysis of incomes to fishermen 
and boato\\"ners in the fo llowing chapters . At 
tIllS point it may be noted that in 1951, 820 
United States and Canadian vessels engaged 
regulady in the halibut fishery . This number 
was more than double the number participating 
in 1932, yet the total catch was on ly 27 percent 
highel·, and the amount of fI shing effort r equired 
to take the larger quota had actually declined 
substantially. The fleet in 1951 was 78 per cent 
larger than that 1l11929. 

The abrupt decline in the number of r egular 
halibut vessels since 1951 (interrupted only by 
the increase in 1957) is appar ently a r esult of 
market forces external to the control program. 
Reasons for the economic pressur e on t he fisher y 
are analyzed in deta il in subsequent chapter s, 
but in genera l it r eflects excessive postwar ex
pansion and the sever e pinch imposed by sub
st a nt ial increases in costs, coupled with weak
ness in halibut prices. The latter is a pparently 
associated with the rapid expansion of domestic 
production and imports of frozen groundfish 
fillets. E ven in 1958, after 7 year s of economic 
stress, t he fleet was still 41 percent larger than 
in 1932. 
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Capital Costs 

If boat s a re to be util ized reasonably full y, 
they must be shift ed t o oth I' fisheri s or to non
fishing charter work after closur of th ha libut 
season . E xcept in the black cod fish ry, t h is 
shift r equires t he purchase of another ty pe of 
geal', which will also b utilize i only par t t ime, 
and some co t in conv rting to its u . To the 
extent that gear can be fully used up dur ing t he 
sever al short seasons, this purchase of other 
gear is of no concern, but where clurab le equip
ment is involved, increased costs of d precia
tion and obsolescence result. Th necessity of 
building combination Yessels, usefu l in m ore 
than one fishery, probabl~ results in some com
promises in design and th liS in higher tota l unit 
costs. 

Mai ntena nce 

There may be a tendency to undermainta in 
bl)ats and gear during the season Il1 the effort to 
achieve a maximum amount of fishing time. As
sociated with this problem in part is the serious 
cost to the ind ividual yessel of a breakdown in 
the eason. If only one trip is lost, boat and 
share incomes may be reduced by 20 percent or 
more. Other fish ermen's incomes rise by an off
setting amount, of courst'. but the increa ed risk 
to the individual unit IS not advantageous. 

Distribution of Landi ngs Among Ports 

The geographic distribution of landings may 
be distor ted over longer periods by concentra
tion of vessels in ports nearest the grounds and, 
in the short ru n, by the tendency for landings to 
peak at two or t hree periods during the season 
and to clog handling facilities at particular 
por ts. The latter effect is minimized, of course, 
by the demand fo r frozen inventories but would 
be eliminated only by excessive peak handling 
capacity at each por t; otherwise, the distribu
t ion of concentrated la ndings may be dictated 
by t he availabi lity of port facili t ies r ather t han 
by the maximum r eturn to be realized by a r a
tional ca lculation of port prices and r unning 
costs. 

It is difficult to segregate the effects of the 
short season from other factors that influence 
the geographic dist r ibution of landings. As in
dicated in figure 11, landings in Alaska and 
British Columbia increased r elative to landings 



in Washington from 1910 to 1929, though the 
movement was irregular. During the depres
sion, Washington's share shot up, largely be
cause prices were so severely depressed that 
transport charges from the northerly ports 
could not be met. It is also likely that the fleet's 
voluntary layover program had a t endency to 
maintain landings at Seattle. After 1938, land
ings again shifted northward; and by 1947, 
Washington landings had fallen to less than 20 
percent of the total catch. From 1950 on Wash
ington's share increased steadily to about 27 
percent, reflecting both the weakness in halibut 
prices and, in recent years, the influence of the 
new layover program. 

The general shift of landings to the north is, 
in part, simply a response to the development 
of better port facilities and increased ability to 
exploit the western grounds. On the other 
hand, the growth of freezing, handling, and 
storage capacity in the Alaska ports may well 
have been stimulated by the pressure on fi sher
men to reduce running time as the season short
ened. On balance, it appears unlikely that the 
present distribution of landings is ideal from 
the standpoint of total costs in the processing
marketing sequence, but the amount of the ad
ditional costs imposed is probably not excessive. 

Freezing and Storage Costs 

The short season inevitably imposes greater 
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freezing and storage charges than would be l'C

quired under an extended season. To a con
siderable extent, of course, the increase in the 
proportion of halibut frozen (fig. 12) reflects 
the general shift in consumer preference to 
frozen pl'epackaged fish that accompanied the 
revolutionary changes in frozen food distribu
tion . The period of frozen storage, however, 
has. inevitably increased, and with it the costs 
that must be borne in part by fishermen and in 
part by consumers. Since halibut is sold in com
petition with a wide variety of other fish and 
frozen fish, most of the increased mal'keting cost 
is reflected in lower port prices to fishermen. 

At present the cost of freezing and 4 to 5 
months' average storage is about 2.5 cents pel' 
pound as compal'ed to 1.75 cents for freezing 
and an assumed average storage period of 1 
month if landings were extended over a 9-month 
period. In addition, an estimated 0.25 cents per 
pound must be included for additional interest 
costs on funds invested in inventories. The 
total additional costs imposed by the greater 
frozen inventory requirements under the short 
season thus amounts to rotlghly 5 percent of the 
price received by fishermen in recent years. 



Quality 

The concentration of landings has tended to 
reduce quali ty, a matter of more than ordinary 
concern in a fi sher y with major markets east of 
the Mississippi and in California. The longer 
storage period obviously involves some loss of 
flavor and texture, which can be minimized only 
by careful (and more expensive ) handling and 
reglazing. In addition , the shor t season effec
tively limits the number of t rips tha each ves
sel can make; t herefore, a strong incentive ex
ists to make the largest possible cat ch on each 
h·ip. In some cases this desire fo r large catches 
may be carried to the point of reducing the 
amount of ice canied and to loading fi sh on deck. 
It would require a substantial amount of down
grading in qual ity to offset the additional dolla . 
r eturns from maximizing the catch on each trip. 
Finally, the occasional overloading of dealer
handling capacity resulting f r om bunching of 
landings in the short season r esul ts in some de
terioration of quality . 

l'nfortunately, there is no way in ,yhich data 
on quality of fish laBded can be compared over 
time. Frequently, No. 2 medium fish were re
ported with "chickens" and large fi sh when 
these were priced at the same level. :Moreover, 
neither the grading standards nor the handling 
faciliti es have r emained constant over the year s. 
No data of any kind are available to indicate the 
crucial proportion of lower quality fish at the 
point of sale to the fina l user . 

A significant number of individuals in all 
phases of the industry have expressed concern 
over the quality problem. Several out-of-state 
dealers interviewed stated specifically that the 
competitive position of halibut r elative to f r esh 
and frozen groundfish fi llets (produced from 
various flound el's and sole on t he P acifi c coast 
and from Pacific ocean perch ) has been weak
ened in r ecent years because of uneven quality. 
Frozen fill ets, in par t icular , can be handled, 
processed, and marketed very rapidly because 
ground fish are landed regula r ly thr oughout t he 
year, and since the packaged items ar e normally 
branded, control of qua lity becomes mandatory 
for continued buyer acceptance. In the face of 
this type of competiti on, t he sale of even an oc
casional lot of ha libut in poor condition can 
seriously jeopardize demand for the product as 
a whole. 
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Marketing Risks 

In addition to increased storage cost s and 
qua lit y problems, marketers of halibut a re ex
posed to considerably larger market risks with 
ver y short seasons. The bulk of the halibut 
catch is sold in a national shipping market in 
compet ition wit h a very much larger quantity 
of seafood from all major producing areas . It 
is also closely competitive with other high pro
tein foods, such as meat and poultry. Halibut 
prices at wholesale are therefore subject to a 
wide variety of forces originating in supply 
conditions wholly beyond the control (and fre
quently outside the immediate knowledge) of 
Pacific coast halibut dealer s. As indicated in 
chapter 7 of this study, analysis of year to year 
flu ctuations in halibut prices is extraordinarily 
difficul t and cannot be reduced to even a mod
erately accurate forecasting formula. 

In t he face of this uncertainty with respect to 
market prices, the port buyer must acquire his 
entire year's supply in 2 to 3 months, and he or 
subsequent purchasers must bear t he r isk of 
windfall gains and losses in inventories held 
over t he r emainder of the year. To some extent 
these risks are unavoidable: some inventor; 
must be held to ensure a continuous smooth flow 
of product through marketing channels. There 
is a vast difference in the degree of risk involved 

TABLE 5.-Cwllulat ive percell tage of tota l landings pur
chased by larg es t dea lers.' Seattle, K etchikan, 

and Prin ce Rupert (by weight) 

D ealers 193 1 1939 194. 1955 

Percent Percent Percent P ercen t 
Seat tle: 

Largest .. 26.2 24.4 20 .6 15.6 
Two largest .. 47 . 3 41 1 37. 0 31.0 
Fcur largest ... ....... ... 75 .4 .3 . 1 61.3 60. 0 

- ----
I\: etehl kan: 

Largest .. ......... 46 .0 06.7 33. 2 56. 0 
Two largest .. 75 .4 75 .6 55. 8 85 .6 
Four largest . . 97.8 92 .7 78 .9 99 .9 

Pr ince Rupert: 
Largest .................. 41.3 36 .0 323 
Two largest . . . ..... .... .. 58. 6 65 .7 59 .8 Four largest . .. 87 .6 89 .6 91. 5 

- --
Three ports combilled: 

Largest. . ...... 18.2 17. 0 13 .8 
Two la rgest 31.3 31. 0 27. 1 Four largest . 53 .5 48. 7 49 .0 

. Source: . Dealer, weighed-out weights fronl official data of Inte rna
t IO na l P aCi fi c H a li but Comm ission. 



under the present situation as compared with 
that which 'would prevail if landings were dis
tributed over a longer period, and t his greater 
degree of risk is reflected in prices paid to fish
ermen. A detailed analysis of the influence of 
the shor t season on port prices is presented in 
chapter 7. 

Concentration of Purchases 

The necessity of investing heavi ly in inven
tory with its attendant risk and of maintaining 
buying faciliti es in many port areas requires 
larger-scale operations by first receiver s than 
would be necessary under an extended season. 
In addition, the existence of substantial over
capacity in the fleet could make possible collu
sion on buying prices, which could result in sub
stantially increased dealer profits without r e
ducing the catch. 

Since the antitrust action of 1941, which re
sulted in a consent decree, there has been no 
concrete evidence of serious restriction in com
petition among port buyers. As ind icated in 
tables 5 and 6, concentration of purchasing has 
declined in Seattle and has changed very little 
in Prince Rupert. Mobility of buyer and ves
sels among ports, the avai lability of fish through 
commission buyers, and the threat of coopera
tive marketing arrangements have sufficed to 
prevent serious abuse of the weaker bargaining 
position of the individual halibut vessel. Com
petition on the exchange is by no means perfect, 
but it is difficult to conceive of any other method 
of s Ie that could be as satisfactory. 

E ven if halibut buying were strongly collu
sive, it is not clear that general efficiency of the 
operation would be adversely affected. Pre
sumably, a coalition of buyers would lower port 
prices to the point wher e the desired total catch 

TABLE 6.-Number of halibut buye?'s in S eattle, K etchi
kan, and Prince R upert, selec ted years 

Year 

1931 ... . .................. . .. . 
1939 . . ... . ........ .. 
1947 ......... ........ .......... . 
1948 ..... .. . . ................. . . 
1955 ... .. . . ................... . 

Seattle 

Number 
II 
13 
17 
19 
17 

K etch ikan 

Number 
8 

11 
12 
10 
5 

Prince 
Rupert 

Number 

6 

8 

Sou rce: Official data of In ternation a l Paci fi c Halibut Commission. 
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could j ust be taken by the boats remaining in 
the fishery. Though this would represent a most 
undesirab le situation from the standpoint of 
equitable di stribution of the total income from 
the fishery, it would l'educe some of the over 
capacity in the fleet and, hence, the other costs 
resul ting from excessive shortening of the sea
son. For a variety of r easons, of course, collu
si ve buying could not be considered an accep
table so lution to the problem of the short season 
from the standpoint of fishermen or of the two 
Governments involved. 

With few, if any, exceptions, these biological 
and economic side effects of the industry's re
sponse to quota regulation have been recognized 
by the Commission, either from its own investi
gations 01' f r om r epresentations by the industry. 
In some instances, though not a ll , it has made 
specific recommendations fo r legislative changes 
that would have made it possible to deal with 
some of them more effectively. The problem is 
not one of fau lty administration, but of the con
ception of the objectives of conservation held by 
the two Governments and written into the Com
mission's terms of reference. As long as meas
ures designed to improve economic performance 
are beyond its authority (more specifically, as 
long as there exists no power to restrict entry to 
the fishery) , the Commission is virtually p wer
less to prevent developments of the sort out ined 
above. Only if they also involve a reduction in 
phy ical yields do they fall within the purview 
of the program as presently authorized. 

Obviously, any alteration of the objectives 
and techniques of halibut management would 
represent a significant change in the legislative 
basis of the program in Canada and the United 
States. The preceding qualitative analysis sug
gests that the principal gains, significant though 
they are, have been largely realized by consum
ers who al'e getting more halibut, at lower 
prices, than they would have gotten under un
restricted fishing. This reduced price to the con
sumel' a lone would appear to justify the pro
gram in economic terms, but a major question 
r emains : can we eliminate or reduce the exces
sive costs of producing and marketing the catch 
and thus realize even greater benefits? In the 
following chapters the effects of the conserva
tion program (and of some external factors) on 
port prices and on vessel and fisherman earnings 
are examined in an attempt to indicate the acl-



ditional econonlll.: gains that may be possible 
under an expanded concept of t he obj ectives of 
the program. 

SUMMARY 

The total catch of halibut has increased sub
stantially since quota controls went into effect. 
Even more striking is the increase in catch per 
unit of effort, particularly in areas that had been 
subject to heaviest fishing . Though other fac
tors affecting the natUl'al envi ronment may haye 
contributed to recovery of the fishery, the tim
ing and geographic distribution of the increase 
in stocks, together with the basic biology of the 
halibut, lends weight to the conclusion that the 
conservation program was largely the cause. 

With the increase in stocks, retul'l1. to the in
dividual vessel incl'eased, and this contributed 
to a marked increase in the number of units fish-

ing until 1950, when economic pressure brought 
some reduction. Since the Commission had no 
power to control entry, the length of time fisher
men were permitted to take the quotas was re
duced sharply. This reduction in length of sea
son has brought about a number of changes in 
the structure of the industry, some of which 
have been disadvantageous. 

The short season r esulted in concentration of 
fishing effort on a limited portion of the stock 
and, hence, in a reduction in the attainable sus
tained yield. This result has been rectified in 
part by subdi vision of areas and by multiple 
seasons. 
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ports move in and bid up the price, which action 
by buyers keeps it in line with prices being paid 
at other ports , On the other hand , when land
ings are light at a parti cular port, the inven
tory buyers do not bid up the price but shift 
the'il' p~l1'cha es elsewhere, In what follows, 
th is hypothesis of no correlation between price 
and landing at inyentor,Y ports \\'ill be t ested 
with data relating to the market at Ketchikan, 
Alaska, where the demand is purely an inven
tory one, 

It was stated abon that prices at the various 
ports would exhibit a simi lar temporal pattern 
within a particu lar year, a pattern that is de
termined in the main by those purchasing fish 
for ilwentory purposes, A theoretical explana
tion of this intrayear pattern will now be de
veloped, 

At the beginning of each season, those who 
plan to bu~' halibut for inventory purposes face 
a number of ginn conditions, First, they know 
the ilwenton' calT~'oYer from the pl'e\' ious yeal'. 
Scc()l1d, the~' hnow the quota 01' catch limit, si nce 
it is announced by the Commission prior to the 
opening of the fishing sea on, Third, they know 
what storage costs are , These th ree factors, 
taken together \\' ith a set of expectations re
g:arC\ing future prices for halibut, detel'mine a 
de ired level of end-of-season holdings that 
will be called Hd, 

Re lat ion B-etween Port-Price Change and Excess Inven

tory Dema nd 

With the introduction of Hd, the total end-of
season holdings desired b~' all holders of il1\'en
tories, it is no\\' necessan' to postUlate a r ela
tion between port-price change and excess in
vento ry demand, Excess inventory demand at 
any time during the season, say time t, is meas
ured by the difference between Hd and actual 
holdings of inventories; that is, excess demand 
equals (Hd _ H I), where HI represents actual in
ventory holdings at the beginning of the t'th 
day, An excess of inventory demand over ac
tual holc\ings at a particular time \\' ill exert an 
upward pressure on price, This statement is 
formalized mathematically as fo llows: 

PI - PI ,=k (H"-H,), (1) 

where PI - PI J is the change of port price from 
day t-l to day t and k is a positive proportion
ality factor, An interpretation of the quantity 
k i~ that it r epresents the fraction of total ex-
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cess demand that is effective on the t'th market 
day, 

Variability of the Proportionality Factor k with Time t 

That k is undoubtedly not constant through
out a single season is a l'easonable inference in 
the light of the fo llowing analysis: 

1. It may be argued that a particular amount 
of excess demand would exert more pres
sure on price if it were present late in the 
season than if it wel'e present earlier, This 
gl'eater pl'eSSUl'e would exist because of 
a number of reasons involving particularly 
the effects of uncerta inty and of imperfec
tions in the capital market. Suppose that 
ilwentory holders as a group are 15 mil
lion pounds short of the amount with 
which they wou ld like to end the season, 
If they are 16 million pounds short neal' 
the middle of the season, a certain amount 
of pressure will be exerted on the price at 
the middle of the season, On the other 
hand , if they are 15 million pounds short 
neal' the end of the season, the price would 
be subjected to much more pressure than 
in the former instance, One r eason is that 
an individual planning to increase his 
holdings at the middle of the season re
alizes that he has to bear all the uncertain
ties associated with price throughout the 
other half of the season as well as the un
cel'tainty associated with it in the out-of
fishing period, Those increasing their 
holdings at the end of the season bear only 
the latter uncertainty and therefore are 
willing to pay more to fill their desired in
ventol',\'; in fact, the market forces them 
to pay more through competitive bidding 
on the exchange, Those who bought ear
lier are not going to permit latecomers to 
buy fish at bargain prices-prices so low 
that they do not covel' t he costs involved 
in bearing the additional uncertainty as
soc iated with buying ea rlier in the season, 

Furthel', it may be that some of the 
smaller holders find it impossible to get 
sufficient capital to finance the cal'1'ying of 
il1\'entories over an extended period, Buy
ing late in the season is one way of reduc
ing inventory-holding time and the 
amount of capital tied up in inventories, 
Even with a 15-million-pound difference 



at the middle of the season between actual 
holdings and the desired end-of-season 
holdings, some of these smaller holders 
may decide to wait until near the end of 
season to buy because of capital restric
tions. With the 15-million-pound short
age present near the end of the season, 
both small and large inventory holders are 
in the market, and the effect on price of 
such a shortage is much greater. 

These considerations make it plausible 
to assume that k increases during the sea
son; therefore, equation 1 is modified as 
follows: 

PI - Pl -l= (ko+k ,t ) (H"- H , ) ( 2) 

where k o and kI are positive parameter s. 
(In what follows, the formulation, P, - Pt-I 
= (ko + klt + k 2n (Hd- H , ) is also tested.) 

2. The factor k in equation 1 might depend 
on the level of price. That is, the higher 
the price, the smaller might be the in
fluence of a given amount of excess de
mand in forcing price change. Conversely, 
the lower the price, the larger will be the 
pressure of a given amount of excess de
mand. These propositions, however, neg
lect the role of expectations. If a high 
price is viewed as an indicator of still 
higher prices on subsequent market days, 
the higher the price, the greater will be 
the influence on price change of a given 
amount of excess demand. R .ciprocally, 
if a low price is r egarded as an indicator 
of still lower prices in the f uture, the pres
sure of a given amount of excess demand 
will diminish. 

Although these expectational effects 
may be operative, ver y probably they are 
not systematic or important enough to 
produce a significant positive correlation 
between price change and the level of price 
with excess demand held constant. Rather, 
one might expect that the higher yester
day' s price was, the mor e cautious buyers 
with a given amount of excess demand will 
be in pu hing the pr ice still higher , since 
they want to avoid being loaded with high
cost inventories . On the other side, if yes
t erday's price is low, a given amount of ex
cess demand will exert a good deal of pres
sure on today's price because buyer s rush 
in to stock up on low-priced fish. These 

considerations make it advi ab le to lab 
rate equation 2 in the following way: 

PI- PI _l=-API _l+ (ko+k ,t) (H" - H,) (3 ) 

with A being a positive parameter. 
No a priori r estriction can be placed on 

the size of A; however , if the market i to 
exhibit prices that do not " r un away" in 
an upwar d 0 1' downward direction, I-A 
will have to be less t han one. In fact, the 
size of I-A is int imately bound up with 
the degree of price stabil ity exhibited in 
the market . This line of thought will be 
developed later. 

Introduction of a, or Holdings 

The next step in t ranslating equation 3 into 
a form suitable for statisti cal treatment is the 
introduction of an empirical r elationship. The 
seasonal inventory buildup during the regular 
season (roughly from the middle of May to the 
beginning of August ) can be represented fairly 
well by a linear functi on; tha t is, by 
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H, = ao+a,t (4) 

where ao = beginning of season holdings, t = time 
measured from the first market day, and al = 
daily increase in inventory holdi ngs. (Plots of 
cumulative landings against time are almost 
linear, which is the basis f or this statement. If 
all landings went int o inventories, this is a I that 
would be needed. In the present situation, it is 
also necessary to assume that sales of fresh fish 
and sales from inventories a re made at a con
stant r ate during the fishing season in order 
that equation 4 be valid . As a precaution, some 
calculations have been made under the assump
tion that equation 4 actua lly should involve a 
term in t2.) 

Introduction of C, the Carryover 

A few wor ds must be said about ao, beginning 
of season st ocks. In this analysis, it is important 
to differ entiate ao from the carryover from the 
prior year, since there is an important quality 
differ ence between the current year 's inventor
ies and inventories carried over from the prior 
year. H , is a measure of new holdings. To a cer
ta in extent, the carryover is ubstitutable for 
new holdings but not perfectly so. To make this 
consideration explicit, one finds it desirable to 
write, 

(5) 

where C is the carryover from the previous year 



and b is some positive fraction between zero and 
one. 

Determi nistic Relationsh ip 

Upon combining equations 3, 4, and 5, one ob
tains the fo llowing relation: 
PI = (1-;' ) ])1 -'+ [k , (H"-bC ) - kua, ] t 

- k,(hf+ ko(H" - bC) , (6) 

As it stands now, in deterministic form, this re
lation embodies the considel'ations presented 
above. It indicates, if as is to be expected, ,\ is 
less than one and greater than zero, that today's 
price is positively COl'l'elated with bot~ yester
day's price, Pt -b and time, t, and negatively ~or
r elated with tim e squared, V (The coeffic1ent 
of t is expected to be positive, since R et is much 
Im'gel' than any of the other ,qua~titi ~s in
volved.) As is r easonable, equation ti, Ind1cates 
that on a particular day, the port pnce PI wIll 
be higher the larger is R d, all other things being 
constant. Further, again all other things con
stant, the Im'gel' R d, the faster will be the rate of 
price increasp (that is, the coefficient of t willbe 
bigger). These conclusions are r eversed W1 th 
regard to the cal'l'YOyel', C. The larger the car
ryover, all other things constant, the low,er ~he 
price level and the lower the rate of pnce In
crease, F inally, a supply consideration, the fast
er the fis h al'e being landed, at all ports taken 
together, which means a larger eLI, the lower 
the rate of price change, again under the as
sumption that everything else is unchanged, 
These inferences r elate to t he general price pat
tern for all inventory ports. Relaxation of the 
ceteris paribus conditions sUlTounding these in
ferences will be treated later. 

Problem of Stability 

To look at the problem of stability, we must 
recognize that equation 6 is a first order differ
ence equation, say, PI = apt-l + f31t + f32t~ + f3o, 
where a and the f3's may be associated with the 
coefficients in equation 6, The solution of this 
difference equation (see any text on difference 
equations for the simple mathematics) takes the 
following form Pt = Aat + ao+ alt + a2t~, with the 
constant A related to the initial price at the be
ginning of the season (t = 0) ; that is, A = Po - ao, 
so that the expression for price on the t'th day 
becomes: 

PI= (po-ao ) a'+ao+ a,t+ c:d2
, " (~a) 

In this form, it is seen that if the imtial pnce 
of the season departs from ao, this deviation of 
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the price from the underlying pattern given by 
ao + a1t +a2 t2 will gradually disappear in a non
oscillatory manner if a is less than one and 
greater than zero, If, statistical estimation 
yields an a outside the range zero to plus one, 
the possibility of systematic oscillations or ex
plosive prices exists, Since this condition was 
not encountered in the work to be presented, no 
further discussion of this possibility will be 
given, Note that the smaller is a, the more 
quickly a departure from the "trend" dis
appears, 

Introdu :tion of the Stochastic Term, Ut 

So far, the discussion has been carried for
ward in a deterministi c framework. It is worth
while to introduce a stochastic term to take ac
count of the multitude of factors affecting port 
pricing that have not been introduced explicitly 
in the analysi s, Further, upon analyzing pric
ing at a particular port, one may find that the 
seasonal price pattel'l1 at this port departs from 
the overall pattern because of market imperfec
tions, such as lack of information regarding all 
port prices on the part of buyers, Such infor
mational effects are probably best r epresented 
stochastically, Finally, in connection with pric
ing at a particular port, the influence of prices 
being paid at other ports must be considered, 
Since there are many port markets, the influ
ence of prices at other markets on the demand 
at the market under consideration is a composite 
effect, Some prices elsewhere are out of line 
with the seasonal pattern in an upward direc
tion and others in a downward direction, and 
therefore it seems that the net effect on pricing 
at the port under consideration can best be 
represented stochastically, That is, equation 6 
should be r ewritten to include a random dis
turbance term that incorporates the effects of 
market imperfections and of a multitude of out
side factors affecting pricing at a particular 
port that have not explicitly been introduced, 
This is done in equation 6b where: 
P,= (l -;' )pl _,+ [k,(H d - bC) -

koa, ] t - k,a, t"+ ku (H"-bC) +U I (6b) 
The term Ut is a stochastic element introduced 
to take account of a ll outside factors not explic
itly included in the analysis, The statistical re
sults will provide certain characteristics of this 
random element. 

Since little is known about the probability dis
tribution of Ut and of the probability distribu-



tion of th initial pric of the a on, it d es not 
seem worth, hile to sp culat about h prop r
ties of the olution to th tocha tic diff l' nc 
equation in quation 6b. It i int l' ting to not, 
110wev 1", that the olution to 6b tak th f ol
lowing form : PI = U I + aUt 1 +11'21(1_1 + ... + 
~t-1U1 + alpo + f (t) , wh re f (t) i a n onstochastic 
function of tim and 11'= 1 - '\ . Thus the variance 
:>f PI d p nds on th variance and possibly the 
covariances of Ul,U~, ... , 1.tl, the magnitude of 
~ = 1 - A, and the variance of ])0, the initial price 
:>f the season. Further, the contribution of Po 
co the variance of PI depends on the s iz of 11' . 

IVhich will be estimated in what fo llo\\' . 

Equation 6b should pl'ovid a good r epI'esen
cation of the intray ar pri ing pattem at ports 
IVhere th demand is an in ventory dema ncl. In 
view of the wid pread inter es t in th e poss il Ie 
~ffect of dail y landings at a particular port on 
the price at that port, a further \"ar iab le \\'i ll be 
includ ed in the tati ti ca l calcu lat ions; namel~' , 

~ai ly volume of landings at th e parti cu lal' POlt 
LInder consider ation. As menti oned abo\'e, it is 
=Iuite probable that heavy landings at a particu
lar inventory port do not depress price at that 
port because buyers from other ports !11O\'e in 
co bid up the price. On the other han d, light 
landings a r e not accompanied br high pI·ices. 
' ince buyer move to buy a t other port r ather 
than bid up the price at a port with light la nd
ings. Thus, in the calculations r elating to an 
inventory port, the daily " olume of lanoing-s at 
that port may not exert a s ignifica nt efff'ct on 
price at that port. Relevant for th e pri cing pat
tern are total landings up and down the coa t 
and the amount going into inventories ea ch da~' , 

con iderations that are included in equation 
6u. 

Inve ntory and Fresh- Fis h Demand 

Where there is both an inventory demand and 
a fresh-Ash demand, as at the port of eattle, 
dai ly landing will exert a direct effect on the 
level of port price, primaril y through the de
mand for fre h A h . If la nd ing are " ery light 
on a particular day , bu~'e rs of fr h fi h will bid 
up the pric to uch a I vel that some or perhap 
all inv ntory buy l' will switch their pUl"cha. es 
to oth r ports. With h av~' landing on a par
ticular day, the purcha er of fre h fLh do not 
hav to bid th price above th a onal pattern 
in rd r to get th A h th y n ed; the pric i at 
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a I v I t I Y ill\' n r~' d manel. t 'ndl' l" hi. 
vi W, d mand c nd ition. a a fl" ':h fi:h pOl' a1' 
as ho\\'n in flgur 1: . It will b' notl'd ha h 
I nd or kink in th un' r pl": nt hf' poin 
at wh ich in\' n ry I uyel". :;hift IlU ()f hi mar
ket. In th tati tica l calculation ", at t'mp . 
hav b n mad to e tabli h that such a lH'l1r1 f))" 

kink ex i L and to loca t iL po. ition. 

IMPLICATIONS OF THE ANALYSIS 

Ful"ther impli cations ma~' b' drawn f)"om h 
a na lys is I adi ng to eq uation 61>. a. s lIl11 ing tha 
the quota fixed b~- Uw COl11 mi s.;ioll is s(' at a par
t icul al' l e\"(~ 1 and that th) calT~-() \ cr from h' 
preyious ~'ear is giwll. \\ 'ha t th n can ill' :aid 
abo u t th e sea.onal price pat t eJ"ll in a : h I Irt a~ 
compared with a long season'? Thi ~ qUI' Illn I 
padi cularl.\· r ele\'ant fnr tlw halihu flslwn, 
s in ce the In ternational Pacifi c' Tf alihll f'nmmi '
sion ha been criti cized for adopting a 1111' hod 
of regul a ti on that has led to an ('xtl"l'l11e "hllrt
ening of th e fishing scason ( (; ()I"CI()II. 1 :1 .1 I; 
Crutchfie ld , 19."):) and 1956), and has hl'!'n urg-l'd 
to adopt measures tli at mnlld lengtl1l'n it. AI"( I, 
the American and Canadian halibut fleets haH' 
adop ted a " oluntary layo' -er progr am that has 
as one of its effects a lengtheni ng of till' halibut 
fi hing seaSII)1. The actual and pot pn tial (l\'ail
ab ili ty of in."t it utional mea urcs that an' ('a pa
ble of varying th e duration ()f tlw fishing :('a.-(ln 
make it of the utn lO"t impIl! talH (' til :l. sc'." thl' 
effects of such l11 eaS lll"f'S nn til!' II1tr;l\ par 11111-

poral pattern of port pri ce'. 
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GiYen the catch limit or quota for a particu
lar year and the can'yoYer from the previous 
year, a change in the duration of the fi hing sea
. on can affect the temporal pattern of pricing by 
it effect on: (1) the quantity aI, the daily rate 
of inyentory buildup. which appears in equation 
6b, (2) the factor k in equation 1, ,,-hich factor 
"'a set equal to k" plus kIt in de\'eloping equa
tion 6/1 , and (3 ) Hd, the desired inyentory hold
ing at the end of the fi hing season. T he \'aria
tinn of each of these quantities accompanying a 
change in the duration of the fishi ng season will 
nO\\' be con, idered. 

a ), Da ily Rate of Inventory Buildup 

1t i ' not difficu lt to e tablish that aI, the daily 
]'atl' of in\"entory accumulation during the fish
ing spa, on \\'ill be larger for a short sea on than 
j', I]' a long season under the assumptions of the 
pI f'c"di ng analysis. Suppo e that the fix ed quota 
i:- el, noted by X (the bar indicates that the vari
al dl' i..; fixed or already determined by the con-
I/ \ ati"11 <'luthoriti es ) ; then the following re

lat j(llhhi p connecting X and a1 holds: 

X=(Cl l-+- s )m, (7) 

\\ n· I', " the daily rate of sales from inventories 
pi I~ tl " daily rate of fresh fish sales (assumed 
l'ltn..,tant during the fishing season) and m = the 
1l1lI11l ','r (If cla~'s in the fishing sea on. Under 
th(..;, ,1";";ll mptions, it i clear that a lengthening 
(It' th. L'aSlln , an increase in Ill, will be accom
palli( d ll~' a dec rease in (I I ; l')l1\'ersel~' a short
"Illllg' (If tllL' sc'ason " 'ill r esult in a larger al' 
, I f data \\pre H\'ailable on c1ail~' forward prices, 
a l11"I'l' gl'npl'al al1al~'si , could be pursued that 
01", ~ p"t ill\ol\l' t1w assumption that (II and s 
,II' 111"tallt du],ing a particu lar year. That 

t ' ~ 11 l' II! I", ''Iua }fIn I \YOU ( )e wntten: X = ~ 
i=l 

[II (t .' .) ,..; (t . , ,) J. \\" here now (( I and s are 
11(' 11111 t, II to he functions of t and othe r \'ari
aid, :-..) Examination of eq uation 6b indicate~ 
that Iloth thl' c(lefnci en ts of t and t ~ will be af
f"l [,dIn tlw fo llowi ng \\'ar: the coefficient of t 
\\"111 Ill' I'l'dll(Td, and till' coeffici ent of t~ will b -
(""n1l' morl' Ill'gati\"l', th' shorter the sea on. That 
I " \\ Ith a shortl' r season. more fi h goe into il1-
\ f'lItOI'It',' l'aeh day; tIll' port pric will ri . I s 
ra)lidl~ ; and till' rat' of increa of th port 
jll'l ' I ' \\'ill he diminish d, Th s eff ct \\' r 
lIt1tl' d aho\'l~ under an "all oth r thing un-
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changed" a umption. In making a comparison 
between a hort and a long season, we find, as 
,,-ill be seen, that the "all other things un
changed" as umption i not satisfied. Therefore, 
some of the effect of a change :n a l may be 
intensified or counteracted by other effects, This 
point will become clear from the considerations 
included in the following paragraphs. 

k, the Fraction 

It seems r easonable to expect that the quan
tity k, the fraction of excess inventor y demand 
exerting a pressure on price on a particula r day, 
in equation 1 will be greater in a short season 
than in a long one. That is, if the same desired 
le\'el of in\'entories is present in a long season 
as is present in a short season (the validity of 
this assumption will be considered below ) , it is 
cleal' that, say, 10 days after the opening of the 
season, buyers in the short season with a given 
amou nt of excess demand will exel't more pres
sure on the price than will buyers in a long sea
son possessing the same exce s demand. Thus 
in k = k,, + klt, used above, the parameters k o and 
kl will be larger (particularly the latter) in a 
short season than in a long season, (Actually k 
could be larger throughout a short season as 
compared with a long one if only ko were larger 
and kl remained unchanged . Given a shortening 
of the season, however, it is also very likely that 
''-1 a lso incl'eases. See the eal'lier discussion con
cerning the introduction of k1.) Such changes 
affect all terms but one in equation 6b. The rise 
in kl with a shortening of the season supple
ments the effect of the rise in al to make the co
efficient of t~ more negative. Since these are the 
only two quantities involved in the coefficient of 
e, it is to be expected that the coefficient of t2 
will be more nega ti\'e the shorter the fish ing sea
son (this without any qualification ) , The effects 
of changes in k o and kl on the coefficient of tare 
in opposing directions, so no such unqualified 
statement is possible; and further, since othel' 
quantities are invoh'ed in the coefficient of t 
the ituation i more complicated than that re~ 
garding the coefficient of t ~ , 

Hoi, Desired End-of-Season Holdings 

Finally, it is nec s ary to analyz th eff cts 
of change in the duration of th sea on on th 
d ir d nd-of- ea on holding, Hd. inc this 



quantity plays an important part in the analysis 
and since its determination in a parti cular year 
is vita lly connected with the conservation au
thorities' policies, special sections will be de
voted to its determination and effects on pric ing, 

In-fishing-season and ouf-of-fi shing -season , - The 
analysis of the supply and demand for storage 
presented in this section fo llows, with some 
modifications, the WOl"k developed by Kaldor 
(1939), Working (1948), and Brennan (1958) , 

To get at the determinants of H d, it i useful 
to consider two periods; namely, the l'egulal' 
fishing per iod (involving m time intel'val s ) and 
the period outside the regular fi shing season (in
volving n time intervals), F01' each of these 
periods, there will be a con umer demand fO l' 
halibut. Let the two demand f unctions be r ep
r esented as follows: 

(8a) 

(8b) 

where 
P T= the r etail price of halibut during the fish

mg season 
P T+1 = the retail price of halibut during the pe

riod outside the fi shing season 
Q~= the quantity demanded at r etail per time 

interval during the fi shing season 
Q~+1 = the quantity demanded at r etail pel' 

time interval during the out-of-fi shing
season period, 

It will be noted that the demand l'elation within 
th~ fishing season, rr, is diffel'ent from that r e
lating to the period outside the season, Ir+1' 

This difference may al'ise because of changes in 
exogenous factol's, such as consumer income, 
the price of meat, and the pri ces of other fi sh 
products, 

The following equations define supply condi
tions in the two pel'iods: 

Q S= X r- (H ,.- H T_, ) 
(9a) ,. 

m 

Q ~ . ,= 
X T+,- (HT. ,- H T) 

11 
( 9b) 

Equation 9a states that t he quantity of halibut 
supplied to consumers pel' time interval during 
the fishing season (Q~), is eq ual to total produc
tion (Xr ) minus the inventory buildup dming 
the season (end-of -season stocks, H T , less be
ginning-of-season stocks, H r - J ,) all divided by 
the number of time inter vals in the fishing sea-

55 

son (m) , Simi larly, equation 9b states that the 
quantity supp lied to consumers in the out-of
season pel' iod pel' time interval. Q~ + l' is equal to 
prod uction (Xr _J , which may be zero) plus the 
liquidation of holdings a ll divided by the num
bel' of time intervals, n , in the out-of-season 
pel'iod, Note that H T - H T _ 1 is out-of-fishing
season liquidation of holdings, since H T+l r epre
sents holdings a t the end of the out-of- season 
period (or the carryover for the following 
year), On the assumpt ion that the r etail pri ce 
adjust s to equate quantity suppli ed and quan
tity demanded in both the within-fishing-season 
period and in the outs ide-the-fi shing-season pe
ri od then QS = QD and QS = QD and eq l1a-

, T T T - 1 T - I 

tions 9a and 9b may be in serted in equations 8a 
and 8b, r espectively, to obtain 

PT=/T [ CXT- H ,+ H , . ,) 1m] (lOa) 

(lOb) 

Tn equations l Oa a nd lOb , certain variables 
may be r ega rded as predetermined , For exam
ple, X ,/, production within t he r egular fis h ing 
season, is fixed by the International Pacific Hali
but Commiss ion, X T - 1 , prod uct ion outside the 
regula l' season, wi ll be close to zero in all yeal'S 
without spec ial seasons, In year s with special 
seasons, production in the special seasons can 
be esti mated faidy accurately, s ince the dura
ti on of special seaso ns is announced by the -,om
miss ion, Finally, H r_ I' planned calTyover for 
the next yea l', "'ill be approximately zero, since 
thel'e is substa nti a l qua li t,Y dete rioration asso
ciated with keeping ha libu t in sto rage o\'er long 
periods of t ime, Of course, in actuality, Hr+1 

may depart f rom zero because of errors in plan
ning 0 1' unfol'eseen e\'ents during the yeaL 
Hereaftel', variables that are considered as be
ing predetel'mined wi ll be written with a bar 
oyer them, 

Fl'om equations l Oa and lOb , it is possible to 
\\'l'ite : 

PT.,- Pr=/T+ l [(X ,..,- Jir ,,+ H r) In ] -

! r [(X,·-H T-+- flr ,) / m] (11) 

It is seen that the price change hom period T to 
T 1- 1 is a function of just one endogenous vari
ab le, H T , (end-of- fi shing-season hold ings), since 
a ll the r ema ining va J'i ab les in equation 11 al'e 
predetermined, (Here n and In are considered 
predetermined ; later , this assumption will be 
r elaxed,) The price change is in general a de
creasing function of H 1 , a fact that is easily es-



tablished from the usual properties of demand 
curves. Equation 11 represents the "demand 
for storage." 

The fact that inventories of halibut are car
ried into the out-of-season period means that 
consumers are supplied with halibut over the 
entire year. Individuals who hold inventories 
thus supply a service to the economy. This func
ti on is usually refelTed to as "supplying stor
age." We now turn to a review of the determi
nants of the supply of storage. 

Review of the determinants of the supply of storage. 
-The amo unt of halibut that a particular indi
vidual will want to hold at the end of a fishing 
season is, of course, determined by profit con
siderations. For each pound held, the r evenue 
gain ,\"i ll be j ust the change in the for',"ard price 
from pel"iod T to peri od T ~ 1, or PT~l - P T " Then 
to maximize profits from holdings, the vol ume 
of holdings, H T , will be pushed to the point 
,,-here the expected price change is just equal to 
the mal"ginal net storage cost (which can be de
ri\ecl from the total net stol"age cost)" Total net 
stnrag'e cost is equal to the physical costs of stor
age, 0 (H,), plus cost associated ·with risk and 
uncerta inty, R (H T) , minus a convenience bene
fit del'i \"eel from holdings, C (H T)' Brennan 
(1958) has developed the foll owing excellent 
definitions of the three components of total net 
storage cost and descriptions of the behavior of 
these C(>st components as the level of holdings 
changes: 

The total outlay on physical storage is the sum of r ent 
for storage space, handling or in-and-out charges , in
tproost, insurance, etc. As t he quantity of stocks held by 
a firm increases, the total outlay increases. Although 
for any sing-Ie finn this cost may increase at either a 
constant or an increasing rate, it seems reasonable to 
sup]lose that the marginal outlay is approximately con
stant until total warehouse capacity is almost fully 
util ized (each firm can store a ll it wishes without af
fecting the cost per unit of the commodity stored). Be
yond this level marginal outlay will rise at an increasing 
rate. 

IVe should expect total ri sk aversion to be all increas
ing function of stocks. If a comparatively small quan
tity of stocks is held, the risk involved in undertaking 
the investment in stocks is also smal l. An unexpected 
fall in the price at which stocks must be sold wi ll r esult 
111 a rehtivejy small loss to the firm holding stocks for 
later sale . . . . However, given the tota l capital r e
sources of the firm, the greater the quantity of stocks 
held, the greater will be the loss to the firm from the 
same unexpected fall in the future price. There is prob
ably some critical level of stocks at which the loss would 
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seriously endanger the firm' s credit position, and as 
stocks increase up to this point the ri sk incurr ed in hold
ing them will steadily increase a lso-the risk of loss 
wi ll constitute a part of the cost of storage. The mar
ginal risk-aver sion factor may be assumed to be either 
constant or, more likely, an increasing function of stocks 
held. 

The costs of storage must be considered as charged 
against the business operation as a whole. Given day
to-day fluctuation s in the market, a producing firm can 
meet a sudden and "unexpected" increase in demand by 
filling orders out of fini shed inventories or by adjusting 
its production schedule or by some combination of these. 
The convenience yield is attributed to the advantage (in 
terms of less delay and lower costs) of being able to 
keep r egu lar customers satisfied or of being able to take 
advantage of a rise in demand and price without resort
in g to a revision of the production schedule. Simi larly, 
for a processing firm the availability of stocks as raw 
mater ia ls permits variations in production without in
curring t he trouble, cost and perhaps delays of frequent 
spot purchases and deliveries. A wholesaler can vary 
his sa les in response to an in.creased fl ow of orders only 
if he has suffic ient stocks on hand. 

The smaller t he level of stocks on hand the greater 
will be the convenience yield of a n additional unit. It 
is assumed that there is some quantity of stocks so large 
that the margi nal convenience yield is zero. 

The above considerations are represented 
graphically in figure 14 where marginal net 
storage cost (MNSC) is plotted against level of 
stocks (H T)' Also shown in figure 14 are the 
components of MNSC; namely, the marginal 
physical outlay curve (dO / dH T) , the margin
al risk-aver sion curve (clR j clHT ) , and the mar
ginal convenience curve (clCjdHT ) . The MNSC 
is equal to dO / dHr+dR / dHr - dC/ clH T ; that is, 
to the sum of the marginal physical outlay and 
marginal risk aversion minus the marginal con
venience yield. The curves in figure 14 relate to 
an individual firm. 
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FIGURE 14.-Marginal net storage cost and its 
components. 



With pure competition and no external econ
omie or diseconomies in the storage industry, 
the aggregate upply curve of st orage is the 
horizontal urn of all individual MNSC func
tion. Thi aggregate supply of storage r ela
tion, S , i hown in figure 15, a long w ith a 
CUl'\'e de ignated DD to l' present the demand 
for torage. T he intersection of these two 
curves determine an equili brium end-of-fish
ing- eason level of holding, R d, and an equili
brium forward pric chang (OA in figure 15). 
The quantity R d, wa l' felTed to above in con
nection with equation 1, a a de ired level of 
end-of- ea on holding. The analy i involving 
con ideration of the demand for torage and the 
upply of torage indicat why this level of 

holding will be an equilibrium level. 

EHect of five variables on the size of HfI.- \\' ith 
thi analy i et forth, it i not difficult within 
the pre nt framework to tudy the effects of 
the following on the ize of R d : 

1. Change in th duration of the fi hing 
sea on (that i , \'ariations in III in eq ua
tion 11). 

:2. Chang s in th catch limit or quota im
po d by the International Pacific Halib ut 
Commi ion; that i , change in X r . 

3. Changes in th calT~' over, R I I. 

.,I. Change in production in pecial eason, 
.YT.1. 
Change in certain uthel' exogenously de
termined variable. 

Cleal'ly it i difficult to cons ider all changes to
g ther. The discu ion therefore \\'ill be carried 
through under the a sumption that only one 
, p cified change occurs and that evcrything else 
)'emains constant. Later on, severa l changcs oc
curring together \\'ill be considered. 

Changes in duration of season.- As mentioned 
earli el', th e duration of the fishing ea on has 
been lengthened by the \'oluntary layover pro
gram instituted by the American and Canad ian 
ft ets in 1956 and continued to the present. A 
lengthening of the fishing season in\'olves an in
C)'ease in 111 and a decrease in n in equation 11 , 
the clemand-for- torage equation . Such v .. 11·ia
ti on in III and 11 leads to a downward shift of the 
demand-for-storage curv DD in figure 15. Also 
a lengthen ing of the fi shing season will affect 
stOl'age costs and thu s the upply of storage. 
That is, the average time inventories are held 
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F IGURE lS.- Demand and supply for storage. 

\\'ill be affected by a change in the duration of 
the fishing sea on, and this wi ll alter th e ele
ments that combine to gi\'e total sto rage costs 
and marginal storage costs. 

(In an arithmetic sen e, total storage costs 
eq ual the number of pounds held times the 
length of time these are held times the storage 
nlte. The storage rate is, of course, so many 
cents per pound per month. Thus, since a\'erage 
h()lding time is affected by a change in the dura
tion of the fishing season, total and marginal 
costs \\'ill be affected.) 

In parti cular, it seems reasonable to ex;)ect 
that a lengthening of the fi shing season will re
duce the important abso lute and poss ibly ml:r
ginal risk costs as ociated with the holdings of 
ha li but in\' ' lltori es from the fishing period into 
the out-of-season period. Given that margina l 
storage costs decrease, the sup ply of storage 
curve, SS in figure 1 G, sho uld shift downward to 
the right. Thus the point of intersection is low
er, which implies a smaller forward price 
cha nge from the fishing period to the out-of-
eason period. It is our conj ecture that, with a 

s ignificant lengthening of the season, the shift 
in the dema nd curve DD is more pronounced 
tha n is the shi ft in the supply curve. (Note that 
the tota l volume of halibut carried is but part of 
the i)l\'entory holdings of those providing stor
age, a nd probably not a very large part for the 
larger sto rage supp li ers. This conjecture im
plies that with a lengthening of the season, both 
th e fo rward price cha nge, Pr. 1 - P'r, and R~ de
cline. Thus with a lengthen ing of the fishing 
season, a sma ller volume of ho ldings will be car-



ried over to the out-of-fishing-season period, and 
the forward price will show less variability over 
the yeal'. This result should be of great value 
to fonva l'd purchasers of halibut and should fa
cilitate port dealel's' selling opel'ations to for
ward buyers , 

(' flanges in carryover (H 1'-l) ,-An increase in 
beginning of season holdings, H '1'-l , all else con
stant, will produce an upward shift in DD and 
thus lead to an increase in H d, That is, the larg
er the cal'l'yover the more the demanders of 
storage will want carried out of the fishing sea
son period (T) into the out-of-season pel'iod 
(T + 1), In actuality, the effect of an incr ease 
in H '1'-b t he carryover , on H d mar be countel'
acted by a lengthening of the sea on , That is, a 
large calTyover \\'i ll depress the lenl of POlt 
prices ami will divert some boats from fishing 
halibut. With a given quota, this means that the 
season wi ll t end to be lengthened \yith the asso
ciate(1 effect on H d described earlier. 

Changes in re gular season quota (X T ) ,-An in
Cl'easp in the l'egulm' season quota (X T ) will lead 
to an upward shift in DD, the demand for stor
ag~, and so to a larger H d, Then the coefficient 
of t in equation 1 should increase with an in
crcase in X T , However, this tendency may be 
C()Ullteracted if the increase in X T is so great as 
tn produce a lengthening of the fi shing season , 

Changes in production outside fhe regular season 

(X r l) ,-If production outside the l'egular sea
son (X t 1) increases, this increase will shift the 
,h'mand for storage curve downward and so lead 
to a smaller H d; that is, the amount of halibut 
c<lnied out of the regu lar fishing season (T) 
into the pcriod T + 1 will be diminished, Also, 
sllch a change will reduce the forward pl'ice 
change, P 1 +l - P T , The results al'e summarized 
in table 7, 

EFFECTS OF CURRENT CONSERVATION 
POLICY ON INTRA YEAR PRICING 

With the results shown in table 7 and the for
mer considerations r egarding the port pricing 
pattel'll embodied in equation 6b, it is now pos
sible to consider the effects of a lengthening of 
the fishing season, alone or in conjunction with 
other measures, under only moderately restric
tive as umptions, It has been establi shed that 
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with a lengthening of the season with a given 
quota, the amount of fish going into holdings 
each day will be smaller than in a short season, 
That is, al in equation 6b will be smaller the 
longer the season is, and this inverse relation 
means a larger coefficient of t and less negative 
coefficient of t2 • The effect of lengthening the 
season on k!, discussed above, a lso leads one to 
expect a less negative coefficient of t2 t he longer 
the season, As r egards the coefficient of t, since 
it is likely that kb H d,ko, and al all decrease the 
longer the season is, the net effect on the coeffi
cient is left in doubt, Finally, with regard to 
the term k o (Hd- bC) in equation 6b, the longer 
the season, the smaller will be this tel'm, on the 
assumption that the calTyover, C, is given, 

If a lengthening of the season is accompanied 
by an inCl'ease in the l'egular season's permitted 
catch, there will be little change in the seasonal 
pattern of pricing, since the effects on al and 
H d of a lengthening of the season will be coun
teracted by an increase in the total volume of 
landings during the r egular season, Further, 
the "forward price change," P T+l - P T , which 
would tend to be reduced, given a lengthening 
of the season, will now be increased by heavier 
production during the regular season, Thus the 
analysis suggests that some of the effects of a 
lengthening of the season on the price pattern 
will be offset if at the same time the regular 
season's quota is increased significantly. On the 
other hand, the effects of a lengthening of the 
regular season will be enhanced by an increase 

TABLE 7,-Summary at eff ects of diffe1'ent p?'oduction 
conditions 

Effect on 
forward EtTect on 

Increase in: price change [-{d (celer;s Qualification ' 
(P ,.,.. -PT) paribus) 

Duratlon of regular Decrease" .. Decrease ., . . 
season (m). 

Carryover (HT-.) .. I ncrease . .. .. Increase ..... If fishing season length -
ened, this will lead to 
a smaller [-{d . 

Quota (XT) ........ Increase . . . .. Increase . ... . Some olfset to the in· 
crease in [-{d may Occur 
if the fishing season's 
duratlon is lengthened 
due to the increased 
quota. 

Production outside D ecrease ... . Decrease . .. . 
regular season 
(XT+')' 

1 Tn "II c"ses it is assumed that n et m a rg ina l storage costs do not 
change. 



in production in the special seasons. That is, 
increased production in the special seasons 
(XT+d is associated with a decrease in H cL and 
a decrease in the forward price change P T+l - P T, 
two changes that are also associated with a 
lengthening of the season. Thus, the Commis
sion, by establishing special seasons, has pro
duced effects on the price pattern during the 
regular season, effects that resemble those as
sociated with a lengthening of the season. That 
total output has been increased by the institu
tion of special seasons rather than merely by an 
increase in the regular season's quotas has been 
fortunate , since this course of action, among 
other things, probably has led to less variable 
forward prices and a less sharply rising pattern 
of port prices during the regular season. 

In the next chapter, we turn to the statistical 
calculations t o determine to what extent these 
theoretical considerations are supported by the 
facts. 

SUMMARY 

An empirically verifiable theory of intrayear 
port pricing of halibut is developed that pro
vides a framework within which to appraise the 
effects of various regulatory measures on the 
seasonal price pattern. Furthel', the analysis 
provides a basis for explaining year to year 
changes in both the level and seasonal pattern 
of pricing. 

First in the theoreti(;al considerations is a 
price-adjustment equation that relates daily 
change in price to excess inventory demand for 
halibut; that is, an equation that relates daily 
change in price to the difference between des ired 
holdings and actual holdings of inventories on 
a particular day. Generally, the larger the dev i
ation between desired holdings and actual hold
ings, the more rapidly will price change. It is 
r ecognized also that a given positive excess of 
desired stocks over actual stocks will exert more 
upward pressure on the port price if the price 
is at a low level than if it is at a high level and 
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if this given positive excess is present late rather 
than early in the season. These considerations, 
as well as others, have been incorporated in a 
relationship explaining the observed temporal 
pattern of port price within the regular fishing 
season. 

Second in the theoretical consideration is an 
exposition and application of the theory of stor
age to bring together in a meaningful fashion 
the factors determining the desired equilibrium 
end-of-season holdings of halibut. Among the 
factors that determine this quantity are several 
policy variables, such as the regular season's 
quota, the catch in the special seasons, and the 
duration of the regular season. Since the effect 
of these variables on the desired level of hold
ings can be predicted under ceteris paribus con
ditions and since the desired level of holdings 
appears in the relationship explaining the sea
sonal pattern of price, qualified inferences re
garding the effects of changes in the policy vari
ables on the intraseasonal pattern of pricing 
can be made. These inferences are presented at 
the end of the present chapter. 
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Chapter 7 

ANALYSIS OF PORT PRICING OF HALIBUT: 
EMPIRICAL RESULTS 

In this chapter, t he mathematical r elations developed eal'liel' a r e tested, 
The pl'indpal topi cs di scussed are data employed, r esults of ca lculation, interyear changes 

in the price pattern , and summary of inh'a~'ear port pr icing analysis, 

DATA EMPLOYED 
The port mm'ket data underlying the calcul a

tIOns re late to t he year s 1953 thrlJ ugh 19.')7 and 
to the ports of Seatlle and Ketchikan, Data fO l' 
Sea ttle were ('o llected f r om the l'ecords of the 
Seattle Fish Exchange, \\'h ich show the hailed 
\\eight and the pl'ice pel' pound 1'01' each boat 's 
cat<.:h, Simi lar data fOl' Ketch ikan, 195;,) t hrough 
1937, were obtained from the Burea u of Com
mel'C:ial Fisheries :\Iarket N e\\'s r epOl'ter in 
Ketchikan , F01' each market day, an a\'erage 
pl'lce for medium halibut was calculated by 
\\'eighting t he pl'ice received by indiyidual boats 
by their respective ha iled weights of medium 
halibut, The 1953 and 1954 data fo r Ketchikan 
were obtained from the Bu reau's Seattle l\1arket 
N e\\'s Sel'\'ice daily fi shery pl'oducts l'epolts. In 
these l'epol'ts, the daily volume of medium hali
but landed at Ketchikan is given, together with 
a range of prices paid on each mm:ket day, The 
midrange pr ice was employed to l'epresent the 
daily average Ketchikan port price for these 2 
yeal's, The data ar e pl'esented in appendix 9, 

The analyses of dai ly data r efer to market 
days included in table 8. 

RESULTS OF CALCULATIONS 
The pur pose of this section is to determine 

how well the model of pr icing t hat was devel
oped in chapter 6 fits the data f or Ket chikan and 
Seattle during individual years. The r esults at 
Ketchikan ar e of particular inter est because the 
price pattern there is not complicated by the 
demand for f resh fish. Results at Seattle offer 
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an instrud iye cont rast to those at Ketchikan 
because t he price pattern is complicated by a 
large demand for fresh tish, 

Ketchikan 

In table 9 are ",ho\\'n the results of calcu lations 
pertaining t o pricing at Ketchikan during the 

T ABLE 8,-Puiods indllll." III th" (I)/'Ily,~i.~ of port 
pricing at S, flltle flllri 1\, /,'hikm' 

1953. 
1954 .. 
1955 .. 
1956 
1957. 

Year 

Year 

1953 .. . ................ ... 
1954 ..... ............ 
1955 .... . . . . ... . .. . ..... 
1956 .. ............. 
1957 .... ..... . . .... 

I 

:ILl)' 21-Jul;- 17 
:II I)' 19-July 22 
:I[a), 16-Au~. 12 
:I[ay 2,';-.\ u!!, Jl 
:lla) 3-Jul)' :26 

-- -

Period 

:lI ay I - J u ly 14 
:lIay 19-Jul y 19 
:lI a y 16-Aug. 12 
:lIay 24- Aug . 30 
:lI ay 5-Aug. 16 

umher of . ·umher 
t!;lYS ill 
p~rifJd 

',~ 

65 
MV 

\19 
85 

-

Ketchikan 

I 
active 

market days 

3 
3 
59 
52 
55 

Xumber o[ X um ber 
days In acli ve 
period market d ays I 

75 30 
62 37 
89 35 
99 64 

ICM 67 

1 T he n umber of a cti ve market days is t he num be r of days in t he 
p er iods show n above on w h ich medium ha libut we re sold. I n t he 
periods s hown abov e there w ere la ndings o n a lmost every market day . 
\Vith t he closi n g of parti cular a reas (see t a ble 4). la ndings f a ll t o 
zero un til the opening of s pec ia l seasons. Si nce th is rep resents a 
break in the continu ity of seaso na l port pric ing, a break that d iffers 
from yea r to year, it was t houg ht adv isa ble to limit t he a na lys is t o 
t he p eriods show n in table 8. 



T ABLE 9.-Results of calculations 1'e lating to dai ly P01't 20r-----------------------, 

pricing of medium halibut at K etchikan, 1953-57 19 

Y ear N ' Estimated relnt ionsh ips' R2 3 d ' 
----

1953 30 p ,=2 . 76-0 .122Q,+0. 79 Ip ,. ,+0.070lt-0.001071 ' 0 .950 1.648 
(0.0885) (0. 107) (0.0409) (0.000649) 

1954 37 p,=5.45-0 .0264Q ,+ 0.6oop ,.,+0.0985t-0.001431 ' 0 .960 2.027 
(0.0486) (0 . 139) (0.0408) (0.000553) 

1955 35 p ,=5. 13-0 .0242Q ,+ 0.472p ,. ,+ 0.09661-0 .oo0813t' 0 .927 1. 919 
(0.176) (0 . 141) (0.0259) (0.000276) 

1956 64 p ,=6.82-0 .0130Q,+0 .604p,. ,+0.07821-0 .000548t ' 0.980 1. 942 
(0. 173) (0.0912) (0.0239) (0.000 184) 

1957 67 p ,=3.65-0 .0150Q,+ 0. 737p,. 1+0 .03511-0 .0002721 , 0. 965 1. 940 

(0 .0978) (0.0868) (0 .0137) (0 .000104) 

1 N is t he number of observations or the number of active market 
days includ d in t he analysis. 

! Figures in parentheses are standard el'rors. 

3 Ii" is the adjusted coeffi cient of determination. 
'd is t he Durbin-Watso n test statistic employed to test the enol' 

t erm for possible autocorrelation. In every case it is poss ible to re
j ect t he h ypoth esis of autoconelatio n . A "two,tailed" test at the 5-
percent level of s ignificance was emp loyed. ( Durbin and Watson, 
1950-51) . 
Notation: 

Pt = Average price of m edium halibut on t he t'th day (in cents per 
pound) . 

Q t = Landings of medium halibut on the t'th day (measu red in 
uni ts of a hundred t housand pounds) . 

p, _,=Average price of m edi um hali but on market day preceding 
the t'th day. 

t = Time measured in days from the fir st market day. 

years 1953-57. All r elations have been esti
mated by employing the method of least squares. 
The values of the coefficient of determination 
demonstrate that the fits obtained are very good. 
This closeness of fit is evident from the plots of 
the actual and calculated prices shown in figures 
16 through 20. In addition, it will be noted that 
almost all parameters appear to be significantly 
different from zero except for the coefficient Qt, 

daily volume of medium halibut landed at Ketch· 
ikan. As mentioned earlier, this r esult is con
sistent with the notion that buyers are mobile 
and thus do not bid up the price at Ketchikan 
when landings are light and that they do not 
permit the price to sag much when landings are 
heavy r elative to landings elsewher e. It will 
also be noted that all other estimates of coeffi· 
cients are in agreement with the theoretical con
siderations presented earlier. The coefficient of 
P t. l is between zero and one, roughly 0.7, which 
indicates that the effect of a temporary element 
of demand that raises price by 1 cent per pound 
will largely be dissipated after 3 or 4 days. Also, 
the coefficients of t and t2 have their expected 
signs, positive in the first instance and negative 
in the second. Lastly, the coefficients of t2 are 
more negative in the short seasons (see table 8) 
1953 and 1954 than during the longer seasons 
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FIGURE 16.-Dai ly landings and average price of medium 
halibut at Ketchikan, 1953. 
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halibut at Ketchikan, 1955. 
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FIGURE 19,- Daily landing's and aVC'l'ag-e pric(' of medium 
hal ihu t at KPl chikan, 1!15{i, 

FIGURE ~O ,-Dai ly landllll':s an,1 avt ra ~t' pril'(' of Illt'dium 
halibut at l\.dl'hik an 1!)5'i, 

of Hl.,);,)-:i7. a result that is consistent \\' ith the 
the()retical a rguments, 

To chcck further the appropriateness of the 
m()del, \\'C thought it afl\' isable to te ' t for a pos
sible effect of P I~ . the pl'ice lagged ~ market 
da~'s, on cUl'l'ent price, A s igniflcant infl uence 
of Ii i ~ on CUlTent price \\'ould m ean that a 
secol1d- orde1'- difference - equation adj ustment 
process is operative rather than the fi 1'st-ordel' 
one considered earlier, Calcula ti on ",ith the 
data r elating to Ketchikan, 195-1-56, indicate no 
statisticall y significant effect of PI ~ on Pt, Fur
the1', the adequacy of the assumptions lead ing to 
term s in t and t~ was tes ted by including a term 
in t3, T he coefficient of th is t el'l11 \\'as not fo un d 
to be significantly differ ent from zer o when 1953 
and 195-1 data for Ketch ikan w er e employed, 
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Seattle 

In tabl 10 and in figul' S 21 through 2. , th 
fir t s t of res ult p rtaining to pricing ( t 
a W e during 1953- f7 a1' pr('se n d, w ith 
th ana l\'!>i. of K('t 'hikan lJ(jl't pricing, all co-

fTici nt 'estimat s hay ' th' (,,'1)(' 'tN] al braic 
sign and, in contrast to th ' K >tchikan r ul" 
dai ly landings at 'aWe 'xcrL Cl statL tica JJ y ig
nUl 'ant n gati\ ' efT d on th 1('\,(·1 of pric ' 
Thi in\' rs l' laLion is c\' i(I<'nt [!"Om th plo s 

o[ pl'ic s and landings in fiJ,! l1),(·. ~ I through 25. 
Early in \' ry ,) ear, tlw pl'ic~ at caW is 

\' ry high, a ph nomC'll oJ1 not noted in th K tch
ikan dala, In large part, thi: high price at e
attl is du e to th \ [a('t t hat land ings < l' Ii ht 
during th flrst f 'W da.\' . !If til( Sl'aSoll and buy
ers arc eager to be till' til'. t til. "Ild thc n 'w 'atch 
to market. uclt (lady dpli\,('ry undoubtedly pl'O

\'idcs t1w sell l' \\ Jth a high J'I'tUI'Il in mon y. in 
good \\ ill, and in ])l'('.tJJ,!I', \\ hit-h !Iff. t't: th high 
price' hl' pa~ s fill' til(' Ii ,h , 

Furtlw J', he h igh (qH'ninJ,! PJ'ie(' a attie, 
year nftcl' ~' 'aI', gin" indi,'idual primary pro
ducer.' a chancp to get a hiJ,!h l'r'turn, That i , 
th f1l'sL hoats landing faJ t' gl't s ul):tantially 
mOl' \ [01' theil' halib ut than rill boats landing 

TABLE 1 0,-R('.~lllts of (,fI/""/II/l 'II " /111111.,1" dIll/II !Jort 
/lI"/I';II!} "i III, dUll, //11/ ,/,/(/1/1, ,(///1" 1[/:;,;-57 

l II' 1 I I' 

I" ~ -", - U ",71Q,"'0 rlf'!'1 

(II 1"11 (II II" 
I 1',:1 I 0' 

1 'J-tl ,~ , I', 11 " I 0 -UQ,"'u 1,\1,/, 

n 07 Of n lI7',') 
)',-.: f,~1 I" ~ .!:{-O '·,:.!.Ci, 0 : .. UJI, 

<U II~I 0 U;II 

HI~'" .~:.!. }I,= 1:3 17 -0 .... ')oe/ , ,...O 1;'1, I 

(Q 1":Jl III P-I>(I 

}II"; :'-1 l'f=l;~ II -0 :,17(/ , ,,0 :U'" 
,Ulf.:J) (01I7~' 

I: I' d I 

II u;;,,' 00111,01 0111)2 ~ 3 ;~ 

01 il 10 001'" I 
t1 J ';_l , ("lilt' f) I '; 
,) O!", 1(1 (KOJ I 

• U l~·'I1- 0 lUl'" 
" 

II 2 1;2 
0111 .... ' U 1",Jl:7 

IJ ().,... I nUll "1 '1" 10! 1 f,:.J 
III II!I I II (.It,_'U',1 I 
II (, lit IIl'o)l..''.!J IU 710 I ~.U7J 
II hi.! HIII()J70 

---
1.V is the numlll'r of oil:o-tlvatlPlI:O- III thl nUl1d",(' of Hc,ti\l" mark~t 

d,IY::' IIwludl,d in thl' anal~~b" 

;, [(': is the adjusttd c..'o l' flkil .. nt of ddt'am lL:ltiHfl, 

I d is the Ilu rhin- \\' at ... on tl"!'>t ~tatl:"otlt' \'ml'lny('rt t il tl'st the l"lTur 

tl"l'lll rol' Jln ... ~ildt' HU1ll(:o l"lclal ioll" I n l'\t:I-" ",I:-'l' 11 h JH)!"~lble to re
,1 \:,c..'t thlo h ~ )l Olh(>:'oI~ of a U10l'Ol"l"dation \ '"t\\o-tailuJ' 1l· ... t at the 5-
Ill' IT ln1 Il'v!! 1 of sig- n i!hoa n l'c -'\ fi::' l'mploYl'c..J. I Durbin and \\'atson, 
1!1:;0 5 1), 

~(){atinn° 

}11 "\\'erng"(' priCe o f mt..'d iu m hnl i\.ul on the l'th dny (i n cents 
l>l' r pound) 0 

C!, = L nnding-s of medium halillut on th~ tOth uny lml'RSu rro i n 
un it!" of:1. hundred t:hou s<-lnd ])Qunus). 

p, _l = Avel'::\ge pri('L' of medium halibut on m nrkl"l dRY ])'"t-(ot:'tiing 
the t'lh ua)' , 

t = T ime mt'Hsul'eu in uay::. from t h e fir ::. l market day. 



several days later. Hence, every year, many 
boats try to be the first to return with a fu ll 
hold. Of necessity, only a few can be the first 
to r eap the benefits of high price ; the remain
ing fishermen land their catches under almost 
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FIGU RE 21.-Daily landings and average price of medium 
halibut at Seattle, 1953. 
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FIGURE 22.-Daily landings and average price of medium 
halibut at Seattle, 1954. 
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FIGURE 23.- Daily landings and av rage price of llwdlum 
halibut at Seattle , 1955. 
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FIGURE 24.-Daily landings and average price of medium 
halibut at Seattle, 1956. 
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glut condit ions (see plot of landings) about 8 
to 12 days after the first market day. This peak 
in landings, which appears ever y year, is as
sociated with a subsequent substantial decline in 
p1·ice. Calculation indicate that an additional 
100,000 pounds thrown on the market will de
press prices at Seattle by a maximum or 0.9 
cents pel' pound. If daily landings r emain up by 
100,000, the fu ll effect will amount t o a maxi
mum of 1.7 cents per pound f all in p1'i ce, which 
would be established in about 2 t o 4 days. This 
is labell ed a maximum effect because of the kink 
01' bend thought to be present in the demand 
CUl'ye at Seattle. That i , the price at Seattle on 
a particular day cannot drop below the value 
consistent with the inventor y pattern of pricing . 
Thus there is a floor un ner Seattl e prices, and as 
long as this floor is not encountered, the effect on 
price of an additional 100,000 pounds on the 
market will be roughl y as sta t ed above. If the 
floor is encountered, the effect will be less. 

Seyeral considerations, in addit ion to the 
qualitati\'e ones presented above, support the 
contention that therE' is pr obably a kink 0 1' bend 
in the Seattl e demand f unction. Note that with 
thl use of lineal' functions, the fi t s obtained with 
the Seattle data are not as good as those ob
tained wi th the Ketchikan data. For t he Ketch
ikan analyses, every coeffic ient of determination 
\\ as ove1' 0.9; whereas for the Seattle analyses, 
foUl' out of five such coeffi cients wer e computed 
to be less than 0.908, with a r ange from 0.662 to 
0.908. One r eason for this difference could be 
that it is more difficult to "explain" variability 
of port prices at Seattle, since this market is 
inherently more unstable than is the one at 
Ketchikan. Although this difference in stability 
is a possibility, it was fe lt worthwhile to pursue 
the altt'rnative hypothesis mentioned earlier; 
namely, that there is a kink or a bend in the 
function. so the linear f unction fitted t o the data 
it) not entirely appropriate. 

The first step in checking thi s point was to 
(.lot the calcu lated r esiduals for the Seattle
fitted functions agai nst daily volume of land
ing. For both light and heavy landings, the 
1'(' iduals t end to be positive ; wher eas for me
dium landings. the residuals tend to be negative. 
The kink or bend appea rs to be encountered 
\\h n daily landings a re about 50,000 pounds. 

A more objective mea ure of this departure 
from l'andomn in t he r esidua l is provided by 

the values of the Durbin-Watson statistic com
puted with the residuals ordered according t o 
the volume of daily landings. F or t he 5 year s in
cluded in the analysis, the results shown in t able 
11 were obtained: 

TABLE 11.- Values of D Il1'bin-W atson statistic 1 

_____ '_'"_"_r _____ I __ s_c~_tt_l r_' _ 1_T_,c_tc_h_ik_Rn_ 

i 
1953 ......... .. ......... . 1.001 

1.639 
1. 767 
2 .018 
1. 116 

1. 884 
2 .055 
2 .634 
1.817 
2.071 

1954 ..... ... . 
1955 ...... . 
19.16 ..... 
19,' 7 ........ . ....................... . . . 

11! '}n 
1 H ere in computing th e statistic d = ~ {U j -U t _ 1)2/ ,. 'U ~ , 

1= 2 t = 1 
t he r esid ua ls have been ordered according to t he s ize of the volume 
of da ily landings. 

2 The "esul ts for 1U33 a nd 1957 are co nsistent w it h the h ypothes is 
of pos itive autocorrelat ion at the 5-pel'cent level of significance. 
w hereas t he DU"bin-Watson (1951) test f ai ls to produce a con
clusive result with r ega rd to t h e value of d for 1954. A "one-tailed" 
test was e1np )oyed uti lizing tab l ~!:j Riven in Du rbi n a nd Watso n 
(1%0- 51 ) . 
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INTERYEAR CHANGES IN THE 
PRICE PATTERN 

The r esults just shown indicate that the model 
of pricing deyeloped fits the data for Seattle and 
Ketchikan rather well in individual years. The 
r esu lts now wi ll be viewed to determine how 
well year-to-year changes in the pattern of pri c
ing can be explained in t erms of the theoretical 
considerations developed earlier. The results r e
lating to Ketchikan will be given most attention, 
since the price pattern ther e is not complicated 
by the presence of a demand for fresh fish. From 
table 9, the following appear to be the most 
salient features of year-to-year variation in t he 
pattern of pricing at Ketchikan: 

1. The estimated coefficients of t2 are mor e 
negative in the years 1953 and 1954 than 
in the years 1955-57. 

2. The constant terms for 1953 and 1957 a r e 
smaller than are those for other year s. 

3. There is variation in the estimated co
efficients of t over the period covered by 
the analysis. 

The discussion of these year-to-year change::; 
wi ll be carried forward within the context of 
eq uation 6b, which is reproduced here fo r con
venience. 
pt= (l - >,,)pt_.+ [k,(Hd- bC) - koa,] 

t - k.a.t'+ko(Hd - bC) + u, (6b) 



Up n c mparing th 
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f th urbin
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daily Ian lin ha 1'-

tati ti in f ur f fiv 
in alll, wh r a th ]' \Va n u h y -

t mati if ct in K tchikan. Thi finding u -
g st that th ria b nd r kink in th 1 mand 
r lati n f r attl. 

To xpl l' this pint furth r, we fitt d a 
I garithmi formu lation f h demand r lati n 
for attl th am data that w r mpl y d 
in timating h lin a1' function. It i n 
from the r ults in tabl 12 that th fit for the 
] garithmic formulation ar b tt r than ar 
tho f l' th lin ar fOl'mulati n ( tabl 10). 
It is to b n t d that, a 'Nith the lin a r formula
tion, th re ults f or 1953 ar u ·h that th 
timat of th oeffici nt f t and t2 are accom
pani d by larg tandard lT01'S- 0 larg that 
it i not pos ibl to r ej ct th h ypothe i that 
the ffici nts f t and t2 ar Z 1'0. Why thi i 
the ca will b xpl r d in th n xt ection . 

The stimat d r elati n in tabl 12 indicat e 
that for attl, a 10-percent incr a e in land
ing on a parti ulal' day will r esult in about a 
Vi.. -perc nt decr a in pric on that day . Thi 
indicat s that the d mand at Seattle is quite 
la ti . If, of cour ,daily landing 1'0 e by 10 

p rc nt and r main d 10 p rcent higher , the 
ffect on pric would be gr eat l' than f or land

ing that 1'0 by 10 per nt for a ~i ngle day. 
In th a of a p rman -nt in ra e of landing 
b, 1 p rc nt, the r ults in tab] 12 indicate 
that pri would finall y blow l' d by about 1 to 

Coefficient of f ~ 

d 

incr a 
x rting pr 

th 

a naly j" th don, gi\' '11 hI' 
ava il a l I data, i to u, th 1110n hl~' figur" ( n 

ni t d tat (in 'Iu ling laRka) and 'anadiall 
holding to timat th rat fin\" n !)r~ huild
up in th y a r 19 ..... : - , . Th .. fig-ul'l's tll" 

ho\\'n in t abl 1 . 
It is n that the monthly ral of buildup i' 

greate t for 19f 1 and n xl hig-hl':t for 1!1:)::, 
\ her as th rat, for 19.- :)-;)7 an' :nnw\\' ha t 
mall r. T hu th e figur . an' eompatibl(' \\'i h 

a h igh l' al for 19- 3 ane! L;) I than in th') pal' 

1955-57. AI tabl t r \' '<11 that 10:):~ and 
19 ..... 1 \\' r hort a~on:, \\'h'l' a 1 ~)'i:) :)7 \\'1'11' 

long ea on , a fact thal, houle! mak . for a larg
er kl (a argu d abo\' in 19:):) and 1.:)1 tllan 
in 195 -, 7. Thu the finding that Il!' 'tima ·ri 
c effici nt of t~ armor n 'g-ath ' in 1 !l:-;~ <11 d 
1954 than in th y'an; 19:-,) t 1! :)7 is in good 
agr ment with th . p 'cifie th or >ti 'al clIl1:id-
ration une! !'lying th alculation . 

T BLE 1 2.-Rc.~ul/i:: of calculations ulatil1[1 10 cl(lily pori IJ1'irilltl of 1111 dill III 'Hl/'/JII/ ((/ S. a/tI., l'lj.' 57 

:\1 Esllmlll('d rd 1Iionsbip I 
. 

X' 

1953 ...... 130 lOR p,-I 21 -0 o ~7 - I 

1954 ... P, ,II 1 1\ 

19S5 S9 P, • 4 

1956 

I P5i . - I l -

t .\' h~ t h ~ nunll~r ('If ohs\ n "tion. or lh num\' r of 1\ li, e mArk d y inc-Iud, J In thto nAh 
, Fisrur~s in par nth ::- $ Rrt' :oLRnd n:l errors:. 

• is t h" "dju I ~ Nwffici nt of d"termim,tion . 
• d i the Durhin-" I\t, n 1<:1 slMi,tic "hich i emilio).! 10 I llh ,'rror <Tm (or I ,bl, aut<>rorr In 
I lh .. hypoth -i~ of HUIO<'Or""l81ion. :., Ourl in nd". t. n \19;O-SI). 



Co nstant Terms 

The constant t erms in the r elations for Ketch
ika n ( e table 9) will next be con ider ed, (F or 
th is Ii cu s ion the eattle r esults ar e not in
cluded, ince the p1'esence of a demand for 
fr esh fish complicates matter s, ) The constant 
tel"l11 S for 1953 (2,76) and 19-7 (3,65) are 
smalJ e t, ",hel'eas that for 1956 (6,82 ) is the 
la rgest. Eq uation 6b indi cates that the constant 
tel"l11 is k" (Hd - bG), where H d is the desired 
equ ili bl'ium le\'el of holdings at nd of fishing 
sea 'on, C i the canyO\'el', kit is the f raction of 
excess stock demand exerted at the beginning 
of the s a on, and b is the frac tion applied to the 
can,\'o\"er to take account of quality changes, 
:'IIost important in account ing fOl" year-tn-year 
changes in t hi s term \\'i ll be changes in C and 
H" (k" and b ,w e r egarded as being fair ly con
stant ()\'er the yem's co\'er ed), Th e figures in 
column 1 of table 1;~ sho\\'ing trough holdi ngs 
in the ,\'ea rs 1953-57, a re a close approximation 
to th t' calT~")\'er in each year, F or cOI1\'eni ence, 
thl·~t' Ilg111'P- are presentee! in table 1-1 a long ide 
\"alu l';'; or the constant terms, 

The calT~'()\"e r in 1956 was much mailer than 
in the other ~'ears shown and in thi year the 
c()n~tant te rm (6,82) is much gl' ater than for 
the othCl' years , The calTyO\'el' in 19,) -1 is mall
eI' than that in the l'emain ing yea r s (excluding 
1 ~l.'6), a nel the can tant t er m for 195-1 i second 
highl'~ t. For the othel' three years-19;j3, 1955, 
and 10.'7-the calT~'o\"er :" abo ut million 

TABLE 1J.-[ ' . .s, (/lId C(w(ldi(lII pllik (/1111 II'IIIlU h hold
iii.'!., ,,!' II'''~('II Ill/liblll II/II/ ('IIill/JliI, Ii illUlllhly )'((Ie 

oj inv('l/tury buildllP, 1.9.5J-Si 

Yl';ll Trough 
holdlrws' 

Hale or 
Peak inyenlory 

Iw ldings' hu ildu p 
----- -------- --------1----

Tho1Lsand 
Thousand Tho1Lsalld pounds 

pounds pounds per month 
1~ :;3 8 ,191 42,335 8,536 
19:14 5 ,054 4.1 .Y4.1 10,223 
l ~o5. 8,242 37, 168 7,232 
1956 .. 2 ,957 38.63 1 7 ,135 
195i . . . . . . . . . . . . . . 8,026 34 ,3G7 6,585 

1 In each of the years covered by the table. trough-hold ings fi g , 
u re3 are beginning-oC-May holdings, while peak-hold ings figul'es are 
beginning,of-September holdings except for 1956 in w hi ch peak 
holdings OCCU'Ted at the beginning of October. 

SOUl'ces: . 1953-56 holdings fo,' the United S tates a nd Alaska a re 
t aken from Anderson a n d Pow"," (1956a. 1956b, 195 ; ) and P ower 
~ 1~1 :'8) . Canaoian holdi ngs are from Pacifir Fh;herma n. 

pounds, and the con tant term are lowest ~or 
these 3 year s , T hus, the calTYov I' plays an Im
portant l'ole, a indicat d by equation 6b, in de
termining th size of th on tant term. To ex
plain the var iation in th ' n tant term fo r the 
yea1' 195 , 1955, anel 1957 in which the carry
over was about con tant, ne mu t give consid
eration to the factor producing y ar-to-yea r 
variation in Ha, the desil'eel qui librium level of 
end-of-season holding . Thi luantity will also 
play a role in the di CllS ion of the e timates of 
the coefficients of t , 
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In the previous eli cu ion of the d termina
tion of Ha, empha is "-a plac I on isolating the 
inftuen e of c rtain factor (calTyover, length 
of sea on, size of quota, and catch in special 
seasons ) \\'hile holding oth l' thing constant, 

learly, in yeal'-to-yeal' change, other things 
such as con umer income, price of products 
competing with halibut, and torage co t do n t 
n ce arilr remain con tant, and thi fact mu t 
be tak n i'nto account in Ii cu 'ing variation in 
Hd from ) ea l' t year. It i' to be remembered 
that Ha repl 'e ellts the hoi ling tha con umers 
wish canieel over from th fi hing period (T) 
into the out-of-fishing- ea on perio I (T + 1) in 
a particul ar year and a lso the amount that hold
er s of inventories find IrofitaJ Ie to carryover, 
Looking at the demand 01' con umer ide of the 
ma rket, one ees that if consumer income ri es 
substantially from T (the period roughly from 
l\Iay through AUgllSt ) to T -- 1 (the period from 
September through April of the next year), con-
umel'S will want a ub -tantial amount of hali

but carrieel oyer from the period from May to 
August into the pel'i oel from eptember to April, 
much more than would be the case if consumer 

TABLE H,- Trough holdings ((nd constant term 
(in equation 6b) 

Yenr 

1953 ................ . 
1954 
1955 .... .. 
1956 .... .. 
1957 ........ .. 

Trougb 
holdIngs' 

Thousand 
pound. 
8, 191 
5,0,4 
8,212 
2,95i 

.026 

Constant 
term 1 

2 76 
5. 45 
5 . 13 
6. 82 
3 .65 

1 Taken fronl taLle 13. column 1. These fi gures al·e close approx i
mati o ns to the carryove l· (C) in t>ac: h year. 

2 T a ken from tall ie ~ in w hic h t';)lirnalt."J }>l"ice relat ionships for 
l\: d(" hikan . re presentt:u. 



income were to remain constant 01' to fall be
tween these two periods. If consumer income 
goes up between these two periods, holders of 
inventories will find it profitable to increase the 
amount of halibut carried over, provided that 
there is not an offsetting increase in storage 
costs or other factors. Conversely, if income is 
expected to go down, holders will find it advis
able to reduce the amount they carryover. 

Similar considerations r egarding the prices 
of competing products are also relevant. That 
is, if prices of meat, chicken, or fish other than 
halibut are expected to rise substantially be
tween the periods from May to August and from 
September to April , holders of halibut inven
tories will find it profitabl e to carryover gr eater 
inventori es in anticipation of some shifting of 
purchases from meat to halibut. Conversely, an 
expected fall in prices of these competing prod
ucts will produ ce the opposite effect; namely, a 
lowering of the amount of halibut carried over. 
It thus is pertinent to view the behavior of con
sumer income, prices of competing goods, and 
storage costs in discussing year-to-year varia
tion in H d. 

Table 15 shows the behavior of personal 
disposable income over the period cover ed by 
the price analyses. Of pai-ticular interest ar e 
the figures for 1953-54 compared with those for 
other years. It is seen that in 1953, income hard
ly changed in contrast with other years in which 
substantial increases in income wen' i'egistered, 
particularly in 1955 an c1 1956. This wou ld make 
for a substantially lower Hd fOl" 1953 than in 
other years, providing that other factors did 
not operate to offset the influence of changes in 
income. 

The behavior of the prices of products com-

T ABLE 15.-United States personal disposab le income, 
seasonally adjusted anmwl nLtes, 1953-58 

Quarter 1953-54 I 1954-55 1955-56 1956-57 1957-58 

Billion Billion Billion Billion Billion 
dollars dollars dollars dollars dollars 

April-June . ...... .. . . 251.0 252.3 260 .1 285 .8 299.9 
July-September .. '" 251. i 254 .6 267.8 288 .8 308.7 
October-December. ... 251.0 2.,8 .4 2i3 .2 294 .0 306.8 
J anuary-March ... . .. 252.3 260.1 278 .6 295 .5 306. 1 

Sou rce: 1953-1956: Survey of Current Business . July 1957, p . 28- 29. 
1957- 1958: ibid .• passim. (Some of t h ese fi gures w ill be revised 
sli ghtly in future issues of the S.C.B.) 
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FIGURE 26.-Reta il pr ice index of selected foods and 
index of New York wholesale price of halibut for the 

seasonal years 1947-57, with 1947-49= 100. 

peting with hali but is shown in figUl'e 26. It is 
to be noted that a general break in the pi'ices of 
meat, fi sh, and chickens set in, beginning auout 
1951 or 1952. This trend of prices was probably 
the r esult of r evised national farm policies cou
pled with i'ising imports of fi sh products. In 
1953, these price effects intensified the effects 
of the income factor to lower further the amount 
of inventories that holders desired to carryover 
from the production period into the out-of-pro
duction period. Taken together with a carry
over of about 8 million pounds at the beginning 
of the 1953 fi shing season, it is not surprising 
that the constant term in the price relationship 
f r 1953, given by k o (H d- be) in equation 6b, 
W;.lS lowest in 1953. In 1955 and 1957, when the 
carryovers at the beginning of the fi shing sea
son wer e again about 8 million pounds, the in
come factor was acting powerfully to offset the 
effects of price declines in other products (note 
too that in 1957, meat prices and prices of other 
fish had begun to rise). The rise in income in 
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~1:-;,-) i)illlOll at the a 1l1ual rat!' lI\l'l' thl' pnHluc
t IlIll ~ ( ars, as ClIlllp<ll'l'd witil rise. ' 1)1' about. 6 
ilillillll m 1 ~).")7 and .;'1.:; i)illinll in l ~);j;t The 
"t Illllg- l'tfect of IIlC()l11e in 1 !l.').') probahly '1<.:

L'I'Ullts for the fact that the cOl\stant term ill lIll' 
plIC\' n'latillll rtf!' that ~ ear IS ,(1m '\I hat largl'l' 
than i" the simIlal' term f(lr Hl.-)/, particularJ~ 

\\ hell storage custs ar ' takl'n mtn accuun t (sc' 
}Iclo\\'), 

The lJeha\'ior of storage c(I,'l: will aIred th' 
ndul11e that holders of in\'entlll'l 'S \\'111 wish to 
('alT~' o\,er from th e produ<:tilill pe!'ind to th' 
out-of-productioll period, The co t. [or ·xam p le. 
of cold stlll'age for halibut (table 16) rem ain d 
ullchangt· t! from .:\Iay 19;):; thro ugh J a nua r y 
1966, rose slightly in the period Janua r y 1 ;)6 
to April 1937. and then jum ped con ide r ably 
after l\Iay 1957, Al so. interest r ates fu r 1956 
(table 17) and particular ly 1957 wer e higher 
than over the years 1953-.:>0. Thu. in 1957. 
st orage cost s r ose t o offset in som e degree th e 
p ositive influ ences on Hd of the incom e fa ct or 
( which was much weaker tha n in 1955 ) and th 
r ise in m eat and other fis h prices. For these 
rea son s , the fact that the estimate of k o (H<.l- c) 

f or 1957 is somewhat higher than that for 1953 
and yet not as great as t hat for 1955 appears 
r easonable. 
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apPf'aring in 
19,),), and I ~J;j7 hfJ",n in < IJI' !. 
lIwl' that /I ' '1(; i ''Ilia I 0 :~.) million po unds 
(this <1, .ump ;on i. l'f'" IlIlabl,', inc· p ak in
\·\'ntlll';l'. aI" in till' "klllity I.f 10 milli n po unds 
tllll11l1l' ('(11'1'\'(/\ 1'1' is III 11f' l\I·i).chIJlJl'}1f (lcl of :~ 
, millioll pO;ll1d '--. I" .lblr· )~). T h'n k wou ld 
b, ahout ;~;:~ .), .' \\' if Ill' I ' ima of h CO

t'mCII'1l of f I.' f"Ulld I) h· !l.Il;, it i po ibl 0 

dt'tl'I'mllll' k. from II, f )lIowiJlK n.la ion: 
(I,ll ; kJ (II' lif ') k (L.. PI (J\'I It'd lha a, i. 
kllll\\'ll, Th· figlll·". ill al)ll' 1 ~ III tical 'ad' i t: 
!'atl' Ill' 111\' ·nto!'.\' IJlllldup (If I 11 '- !linl of a m il
lion IJIIUlld,' P'I' day, Th ,"(on-, I kJ CH t4 -
he) /;,,([. 1.1 (:~.)) - (;~ /~\;I) ( I f: ), :inc k1 i 
till' (lilly unknowll ap,II'arillg ill hI I.. \a-
tlllll , I : \'all! ' can h' cakllla pd. Th' I')U 

timat .. an on\ ,)' of magllllud - '. ima 
1"1 ().()()~.), about ull ·-t -nth h' \ alu > of ku. 
Thu:, all approximat· way 0 \\"J'i " th· co ffi 
ci 'nl of t would b': ).0 )~.) II " ld' II. ~ ct" 

T hIS rough ,:tima • pl'lJ\'i d '. an Illdicalion f 
thl' !' ' lati\' ' \\" ·ight. "b, apptit'd () eh. ng in 

T BLE 17,-Bu .<i IH s~ /mHt rul, - III' , rfl.f/' II of inlt r .. 
I'fI/ • . < cilflr!ltli un .<hlJrI-!. I'm if)llIl~ til /)/(. Ill' , ... by 

bflnks in 19 sd, c/.J rilll . uj thl 
c.: llitl'd 'ttl l8. l!1SJ-S7' 

I 

(JU Irlrr 1953 1"tl -4 I ~ l')·,f I~' 
--- - ---

Ptrctnl Pnunl Paecnl J'tTct"nt Pnet1l l 
ptr Via , p~r filar P" vtar P" ,ta, fHT Vta, 

Jnnunry- \ I.lrch 3&1 3 72 3 ~, 311J ~ , 

A~rll-June . ." 3 . 3 300 35U 4 It 4 40 
Ju l)- ~plemher. .... 374 351; 3 ;7 ~ 3S 4, 
OCloher-Decem her. 3 .6 355 3 ~3 4 38 4 

, E. l ima les based on statistics r~ported by Inr e banks i n 19 lead. 
in ~ ci li t>s . S ho rt-t e rm loans comp rise loa ns maturing in 1 year or 
less. 

Source: Board of Governors. Federal Reserve S}stem (195 ), 
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SUMMARY OF INTRA YEAR PORT 
PRICING ANALYSIS 

rhap th m t \'aluable ontributio ll of th 
analy i i that it pro\'id g. t.h l' ' ti 'al fra me
\\' rk, in lar maul' mp irica ll .\' leg 'd, f o r 
, 11 ' id rati n (f pr bl m, r laling- to port pri c
ing f ha libut (and p s s ibly of nlh ' r prima ry 
prod u t ) . Th fram \\' rk i broad noug-Il t o 
in rp rat th ff ,t f rtant 
han t of 

th \' 
han in 'on )mi . fa t r ,' : uth a ,' in onwand 

pri ' s of nth ' 1' products . In ', ' nt '. a n Im por
tant parl of til stru ·tUI" ' with in wh ich h al ibu 
i ' pri ld ha ' n r ' \, ' al d . , i \' ' n knowl 'dg- ' 

[ thi , stl'U ' un' . it i. pn.' sibl l' l o alk m ( r ' co n 
fl ct ntly f th pr bah l 'I f 't'' )J1 pritl11 g- (If 

'in ' ~ olicy m a ' Ul' :. 

T h maj r l' ' ult ' ft o\\'i n f r om h , analY'1 
[immediat r I van fo r pri ' 1l1g" prob l 'm' in 

th hali u f1 h r~' ap th [ Oli O\\' 111 : 
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1. 

s a. OIL 

1 ns )f<lr as l h \ fllu11lan la~ fl\ I I' Pl'Oj.l"I'.lI11 

of the F ishin r Y I", 1'1 () \\ 1l!'1' . • \ . 'H 'Ia 1"11 

ha.· l'C'.' ult t'c\ In IPng IW11lng hf' " ~,I flll. I 

hev ('ont ributl'd fI prl"IUl'IIlg' h,' (,11, 
m 'nt io11'f! ahO\f' 1"111 hpl'. h,' ,·fll'( ,f 
thi s pl'ogram fin hf' a \"'I'ag" 1,,\ 1'1 III' 11"1 
pl ' in' should no hI' fI\ f'l f'l11pha lZ, tl, lI,l (' 

(a) th 'anlflU 11 1)\ \\ II1('h hf pI "~P.llll ha 
I ' ng-th ' II 'el h· .. 'a."fln ha .. 1111 hI "11 1.11 g , 
and (I ) ot h·}' (,(,fl11oml!' fat 111' • pal ' Hll

la r !.\' 'l lI1.' Ul1WI' incflnw, pril" flf 1ll'.1 , 

poult !'). all,] fltlwr Cflll1pl' illg (ll"II<iIH ,:11" 

mu ch 111111. illlll'll :111 tI., 1' 1 1111 IJ:I 11 . I I h .. 
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in tlw I' ' g- lIlal ' "i\,'OIl. I \ nuld I" el., 11-

al i t', hfl\\ 'VI r. 0 t'lill1ina,' lit' lJll'ak III 

h· cllntllllli ~ Ill. tI" 

l. F lIlally. ill 



sion should l' alize that it is aff Ling both 
the 1 att 1'11 and 1 v 1 of J ort pri . If 
there is som lat itud in , tting th qu ta, 
taking biological on id rations into a -
c()unt, then the Commis ion hou ld pur II 

policies that foster both intray ar and 
int('r~'ear price stability. Th difficu lLi 
SlllT()llllding the framing and application 
of such measUl'C'S should not b minimiz d. 
In h'rms of the above analy. is, kno\\'leclg 
of R d. the desired end-of-. a. on . to k , 
,,-ould have to be known in advanc . This 
knowledge could on ly I obtain d (and 
then with difficulty) if for cast of '011-

sumer income ane! price. of oih r products 
wpre cwailable at th timf' when the qu()ta 
is determined. It is hoped that the analysi 
prps('nted above will serve us >fully in an 
approach to this important })1·(,1)lom. 

SUMMARY 

Statistical d8ta l elaLing to daily pJ'lcmg at 
Ketchikan ane! Seattle [or the year 1953 
through 1957 have been employ d to timate 
and test the price-formation relation develop d 
in the previous chapter. The re ult are quite 
satisfactory in that the relation fits the lata 
raj'her well, and all estimated coefficients have 
algebraic signs consistent with theoretical con
siderations. Thus, a statisti call} tested exp lana
tion of many aspects of the pricing of halibut i 
the maj or contribution embodied in this chap
ter. 

Some interesting findings of the empirical 
analysis are the following: Fluctuation in dai ly 
landings at Ketchikan, where there is on ly an 
inventory demand, exert no significant influence 
on the daily average Ketchikan price. At Seattle, 
however, where there is demand for fresh fish 
fluctuations in daily landings do exert a Sig~ 
nificant influence on daily average price. The 
effects of, say, a 10-percent increase in daily 
landings amount to about a 1- to 2-percent de
cline in average price. These findings indicate 
that increased landings at Seattle are associated 
with slightly lower prices there and with higher 
aggregate fleet gross r evenue, all other things 
being constant. 
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Analy. is f y (l r -to-y'al' ·h ng s in th I v I 
an,l pati 1'11 of s 'asonal pri' m v m nts sug-

. s thai b ginning- f-y ar inv nt ry carry
ov 1', . ns um'r in 'om', prj· g of ath r f od 
proclu ls 'ompclin y with halibut for th c n
s um r'. clollal', and .(). s of loring halibut play 
a 1'01 in 'xpJailling Y>Clr-to-y ar 'hang '. in th 
s anal patt '1'0 of (Jl'i('jng It is a lso lik Iy hat 
1 ngih ning of th ('a.-on as a r ',ul )f th 1-
untary layo\, r program has tf'nd to PI' du . 
a mol' grauualri. (abslra ·tin f1' m th u ual 
pric c1 clin that tak " pIa' >arly in th 
at 'aW but not at K tchikan in pric during 
th a on. inc, how>\" 1', th duration f th 
l' gular .. a on ha' not b n in T a. cl ub a n
tial/y, this ff -t J not pronounc('d. imilarly 

n ff cl o[ the sp ·ial .. a on in ti ut d by th 
ommi . i n is probab'y a .. lo\\"(>J" 1'a of price 

rio during th r gular .. 'a. on. Ii app a1'. Iik Iy 
that a furth r I ngth 'ning of th r ular a n 
woulcl l' . ult in a till mol' . I wly rio ing p rt 
price throughout th ),pgular ," a. n and that the 
III t.itulion u[ 011' long .. 'a.-Oil would r cluce ub
' tantially om of the pric unc rtainti f r 
tho who buy and , II halibut. 
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Chapter 8 

ECONOMIC SURVEY OF BOATS AND FISHERMEN 

Surveys were made of the economic status of ve se l owners and nsherm n. A ummary of 
the techni~al aspects of the surveys is presented to enable the read l' to as e. s the sign ificance of 
the findings . 

SU RVEY OF VESSEL OWN ERS 

The empirical findings of this tudy are based 
pl'imarily on information pertaining to the op
erations of 30 Seattle boats in the halibut and 
!llar'l\: cocl fisheries during the years 195:3-57. 
In the development of the procedures used in 
this study, particular attention was given to the 
following thl'ee subjects: 

1. Choice of time period. 
.J • Yat ure of the underlying data. 

3. Characteri'Stics of the sample of 50 boats. 

Time Period 

This study covers a 5-year period, since it is 
impossible to be certain that r esults pertain ing 
t o any single year are typical. What one person 
may consider to be a normal year may be re
ganlecl by another as being abnormal. This dif
fe rence in opinion is particularly t he case in 
commercial fisheries, where earn ings ar e sub
ject to large year-to-year fluctuations. With 5 
years' data available, a truer r epresentation of 
earnings and cost is obtained. In add ition, these 
data provide information on annual fluctuations 
in earnings and costs. T he particular period 
19i13-57 was chosen because it is t he most r e
cent one for which data could be obtained. Its 
length was thought t o be suffi cient to present 
an accurate portrayal of earning and cost con
ditions and yet not be so prolonged as to include 
years in the distant past when operating condi
tions differ ed greatly from those at present. 
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Nature of t he Und erly ing Data 

T he basic data were obtained from the F d
eral Income Tax l' turn of the owner (with 
their permission) of th 5 boat included in 
the ampl . (Supplementary data obtained from 
other sources an' cl cribed b low. In view of 
the well-known pcnalti for fraudulent r port
ing of income, information obta ined from the e 
tax r eturns is probably more accurate than 
would be obtained from a mail que tionnaire or 
possibly even from direct que. tioning of own
ers. 

The data employed in the im'e tigation were 
transcribed from \\'ork he t utilized in prepar 
ing income tax returns for the 50 boat . The 
information obtained \Va ch cked again t ac
tual copies of the boat owners' income tax r e
turns for the years 1953-57. Figures for the fol 
lowing items were obtained for each fishing 
opel'a t ion or tri p : 

l. Gross stock (or gros sales revenue) . 
2. Gross stock expense. 
3. Total crew expense. 
4. Total boat share. 
5. Master's share. 
6. Unemployment insurance tax payments. 
7. Social security tax payments. 
8. Tota l amount available fo r man hares. 
9. Individua l manshare. 

Definitions of some of the e terms follow: 

l. The gross stock (or gross sales revenue) 
r epresents all income of every kind from 
fishi ng operations. Sales revenue accruing 



from the sale of catches constitute the bulk 
of gross stock. 

2. The gross-stock expense includes such 
charges as those for custom fees, broker
age fees, cargo insurance, watchmen's 
fees, fish-inspector fees, lost gear, and 
stolen gear. (Also included in gross-stock 
expense under certain conditions are costs 
for radio receiving sets and rentals of 
depth recording apparatus. 

3. Total crew expense includes charges for 
the following items: food, fuel oil, cylin
der oil, cup grease, waste or rags, ice, salt, 
bait, condemned fishing gear, outfit insur
ance, dishtowels, broom and mop for liv
ing quarters, maintenance of baiting tent 
cover, maintenance of medicine chest, and 
certain radiotelephone charges. 

4. The total boat share is equal to 21 percent 
of the net gross stock, that is, 0.21 times 
gross stock minus gross-stock expense. 
The figure 21 percent is the current boat 
share for boats operating from headquar
ters in the State of Washington; for those 
operating with headquarters elsewhere, 
it is 20 percent. 

5. The master's share is 10 percent of the 
total boat share. 

8. The total amount available for manshares 
is equal to the sum of the following items: 
gross stock less (a) gross-stock expense, 
(b) total boat share and (c) total crew 

expense. (For conv-enience, these relations 
are summarized compactly as follows: 

Total boat share = 0.21 (gross stock 
min us gross
stock expense) 

=0.21 (net stock) 
Total available =0.79 (gross stock 

for manshares minus gross
stock expense) 
minus total 
crew expense 

=0.79 (net stock) 
minus total 
crew expense 

9. The individual mans hare equals the total 
available for manshares divided by the 
number of men aboard (including the 
master and/or owner if aboard). 

Information on items 1 to 9 was available for 
all operations of the 50 boats in 1953-57. Since 
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we were primarily concerned with operations of 
these boats in the halibut and black cod fisher
ies, it was necessary to identify and exclude all 
operations other than those relating to halibut 
and black cod. This task was accomplished by 
referring to the records of the International 
Pacific Halibut Commission to identify the hali
but and black cod trips of the 50 boats over the 
5-year period. The settlement dates for each 
trip or operation were shown on the income tax 
worksheets. These dates and dates of halibut 
and black cod trips in the Commission's records 
were used to separate halibut and black cod op
erations from other operations of the boats in 
the sample. 

There was excellent agreement between the 
number of halibut and black cod trips shown for 
each sample boat in the Commission records and 
the number of such trips reported for income 
tax purposes. This agreement is important; had 
the Commission's records revealed a larger 
number of such trips than were reported for 
income tax purposes, the income figures pre
sented below would be biased downward. The 
results, however, of the comparison of the Com
mission records with the income tax informa
tion reveal that there was no bias from this 
source. 

After having identified the halibut and black 
cod trips of the boats in the sample, we calcu
lated the yearly totals of items 1 through 9 
above for halibut and black cod trips for each 
boat in the sample. As regards manshares ac
cruing from halibut and black cod trips, no fur
ther information was required. To calculate in
come accruing to the boats from halibut and 
black cod operations required additional infor
mation as is clear from the following definition
al accounting statement: 

1. Total boat share. 
2. Less sum of: master's share, Unemploy

ment Insurance tax payments, and Social 
Security tax payments. 

3. Less sum of: boat-insurance charge, re
pair and maintenance expense, supply and 
sundry expense, and depreciation charge. 

4. Less: other owner expense. 
5. Equals: boat's net income. 
As mentioned above, income tax information 

on the items in lines 1 and 2 was available for 
halibut and black cod operations on a trip-by
trip basis; that is, the income tax returns 



showed an annual charge for each of the items 
in line 3, a charge that r eferred not only to hali
but and black cod operations but t o all opera
tions of the boat. Thus it was neces a r y to allo
cate a portion of the annual charg s 111 line 3 to 
halibut and black cod operation , The manner 
in which this a llocation " 'as effected is discussed 
in the fo llowing pal'agl'aphs, 

In each year, the total time spent in all fi sh
ing and other income-producing opel'ation and 
the time spent in halibut and black cod opera
tions wer e determined for each boat in the sam
ple (see appendix 10) , With these times deter
mined, it was possible to calcu late th propor
tion of the total ti me clm'ing which the boat was 
acti\"el: engaged in income-producing opera
tions; 1'01' example, 100 days in halibut oper3 -
tions, 30 days in black cae! operatilJn~, anel 100 
da) s in othel' actiyi ti es, In this case, the per
centage (If all ac:ti\ e operating time slwnt in the 
11alil)\]t ane1 black cod operation would be 60 
perCl'llt; that is, 150/250 x 100, The percent
agl':3 ~I' calc:ul;~ ted ,,'ere applied to the follow
lllg annual charges to ohtain that portion of the 
total <llln ual charge a signed to halibut and 
blacl~ c()d operations: boat-insurance charge, 
l"lP, i1 ,mel mal11tenance expen e, supply and 
sUllc1r~ 'xpenSl , and depreciation charge, 

The mel hod cie"c:ribe(1 in the preceding para
graph in\'(IlYes the allocation of depreciation 
tIming the period when the boat is tied up (us
ually during the winter months ) to the \'arious 
operation of the boat in dil cet proportion t o 
the time spent in these operations, Suppose, for 
example, that the annual depreciation charge 
f or a boat is $1,000 and that the boat pends 80 
percent of its operating time in halibut and 
black cod opel'ations and 20 percent in other 
operations, Then, employing the method de
scribed abo\'e, we would charge $800 of the total 
$1,000 depreciation charge against halibut and 
black cod operations and $200 against all other 
operations, Further, if this boat were engaged 
in income-producing operations for 9 months 
and tied up for 3 months, then on the assumption 
that the depreciation rate for the two periods is 
the same, the charge for the active period would 
be $750 and for the inactive period, $250, If the 
boat depreciated more rapidly when in active 
operation than when tied up, the former figure 
will be higher, say $900, and the latter figure 
lower, say $100. In either case, however , the 

depr ciation charg d t th halibut an d black 
co 1 op rati ns by th m th I d scrib d ab ve 
will b th am; nam l:v, .. - that is, 0 p r 
cent of 750 plus '250 or p r nt f plus 
$100, Thus th lepr ciati n charg d to th hali
but and black cod op rati n , a calculat el, c1 es 
not l' st on th a sumpti n that b at d PI' ciate 
at the am rat wh n in activ p ration a 
when they ar idl, Th m thod d assum 
that d ' pr ciation 'harg ar in dir ct propor
tion to the tim spent in particular p rati ns, 
an as" umption that app ar to b reasonabl , 

T he annual boat-in uranc charg, obtain d 
from income tax l' turn , wa all cat d t vari
ou op ration in PI' 'i ely th am manner as 
was th annual d pI' ciation 'harge; that is, in 
dir ct proportion t th tim p nt in halibut 
and black cod operation, A in the ca e of th 
depreciation charge, a differ nce in the in ur
ance rate eff cti e for p riod wh n th boat 
is in acti\'e op ration r for peri d when th 
boat is inactive does not aff ct the charge allo
cated to halibut and black cod operation , 

F Ol' purpo s to be di cu d in the fo llow-
ing chapter, it wa n cary to obtain uppl
mentary information concerning the foll owing 
item for each of the 5 boat : a) market val
ue, (b) estimated replarement co t, and (c) time 
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pent by owners repairing and maintaining 
boat , F or all but ix of th boat, an e timated 
market value was obtained from record of the 
boat-owners' in uranc cooperative, The e e -
timated market values were d terminec1 a t me t
ings of the in Ul'ance cooperati e m mber to 
serve as a ba is for computing in Ul' ance 
charge, It thu is felt that the e tim ate of 
market value are realistic. 

Estimate of r eplacement cost for the boats 
in the ample were obtained from boat builders, 
who wer e provided with an exten ive de crip
tion of each boat, Since the ame individuals 
had built and r epaired a number of the boats, 
they wer e able to give informed estimate of r e
placement costs. These estimates, shown in ap
pendix 11, are deemed sufficiently reliable for 
the purposes of this analy is. 

With regard to item c, information on the 
time spent by owner in repairing and maintain
ing their boats was obtained t hrough dir ect 
questioning of the owners. These figures are, of 
course, rough estimates and are treated as such. 
They serve as a basis fo r estimating one item of 



cost that is not included in the income tax re
turns. The relevance of this cost item to a cor
rect determination of boat net income is dis
cussed in a subsequent section. 

Characteristics of the Sample of 50 Boats 

The 50 boats included in the sample constitute 
almost one-third of the Seattle halibut fleet as 
defined by the International Pacific Halibut 
Commission. For 1956, the International Pa
cific Halibut Commission records list 165 r egu
lar Seattle halibut boats. Thus for that year, ' 
the sample coverage is 30.3 percent of the total. 
As mentioned above, the 50 boats included in the 
sample were those for which permission t o 
utilize income tax information was obtained, 
and excellent records were r eadily available. The 
statistical information to be pl'esented r epl'e
sents an accurate account of the experience of 
these 50 boats during 1953-57. To generalize 
about the whole fleet from the experience of 50 
boats is of course an infer ence from a sample 
about a population. 

The use of random sampling techniques 
would have been highly desirable for the pur
poses of making such inferences if (a ) a re
sponse enol' were small, (b) costs associated 
with such a design wer e not exorbitant, and (c) 
the rate of nonresponse were small. Comments 
have already been made about items a and b. 
About item c, it is probable that the nonresponse 
rate with a random sampling design ,,-ou ld have 
been high. F or example, 111 the work of Buchan
an and Campbell (1957), it is explained on page 
100 that 826 names were randomly selected for 
interview. Of the 826 individuals selected, only 
552 could be fo und, and of that 552, just 266 
complete l'ecords were obtained. Thus, although 
the 826 r epresented 7.0 per cent of the total 
number of licensed fishermen, about two-thil'ds 
of those in the sample fail ed to l'espond. Had 
random sampling techniques been employed in 
the present study, there is little reason to ex
pect that the r ate of nom'esponse wou ld have 
been different f rom that encountered by these 
Canadian investigators. In the survey of the 
Deep Sea Fishermen's Union membership, 
where r andom sampling techniques were em
ployed, the rate of nom'esponse was much lower 
than encountered in the Canadian investigation. 
With a high rate of nonresponse, the mathe
matical-statistical basis for drawing inferences 
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about a popUlation from a sample is impaired. 
Of course it is possible to l'esample the non
respondents; however , this is a costly and often 
unsuccessful procedUl'e. Simply put, it is diffi
cult to determine whether 01' not the informa
tion obtained from r espondents differs sys
tematically from that l'elating t o nonrespond
ents. 

Some remarks must be made about the pos
sibility of syst ematic differ ences bet\'-een boats 
in the sample and boats in the entire Seattle 
fleet due to the method of selecting the boats to 
be sampled: 

1. The owners of the 50 boa ts gave permis
sion to use infonnation from their in
come tax r etU1'l1s. That these ownel'S gave 
such permission might differ entiate them 
from other owners if the others wer e un
willing to ext end permission to employ in
formation from t heir income tax l'eturns. 
All membel's of the Seattle Fishing Vessel 
Owners' Association agl'eed t however, to 
permit use of income tax data for the pur
poses of this study, and therefOl'e no sta
ti stica l bias arises on this account, 

2. The record fOl' these 50 boats al'e accu
rately and neatly kept. This might repre
sent a source of bias if the quality and ac
curacy of the avai lable records were asso
ciated with the abi li ty and educatiOl. of 
the owners. In thi s respect, however, it 
must be r ecognized that it is not the owner 
who assembles and calculates the l'esults 
needed fOl' income tax l'etUl'ns but the in
dividual who pr epares the returns for the 
owners. (Most owners employ the serv
ices of accountants and others to prepare 
the r eturns.) Unless there is an associa
tion between earnings and choice of an 
accountant, no bias can be expect ed to 
arise from this source. 

3. Fortunately, in connect jon with the pos
sible existence of systematic differences 
between boats in the sample and boats not 
in the sample, average manshares com
puted from the boat survey can be com
pared with average income from fishing 
as determined in the survey of the Deep 
Sea Fishermen 's Union. It is found that 
the agreement between the two surveys 
on this score is excellent . That this agree
ment might have arisen because both SUl'-



TABLE 18.-Dist-ribution of 50 sample boats and of the 
1956 Seattle halibut fl eet acc01'ding to net tonnag e 

:\'rt tonllogr IY56 Seattle halihut nee! Sample of 50 boats 

,YlIl1Ibcr Pucen t Number Percent 

19 und uncleI' :n I 22 .43 8 16.00 

20-29 .. .. 03 38 .18 19 38.00 

30-39 . .... 32 19 39 10 20.00 

40 and 0\ cr . 33 20 .00 13 26.00 

I 

Tot ul lb5 100 .00 

I 
50 100.00 

--

\'eys gaye biased results must also be con
sicl erec1. A check on this possible source 
of bias ,,'as made by comparing the per
centage of those who received unemploy
ment compensation according to the sur
YC" of fishermen with a similar percentage 
caiculatecl by the State Unemployment In
smance authorities. The close agreement 
on this SCOl'e IS further evidence that the 
results obtained not only adequately repre
sent the 50 boats but that they probably 
al so adequately represent all boats in the 
Seattl e fleet. 

It seeme:d adyisable in reporting the resu lts 
of the boa t ::; Ul'\' e~' to prc!:>ent results for boats 
glNl])cd by size (net tonnage) is employed 
thro ughuut as a meaSUl'e of size. The distribu
tion of sample boats and of boats in the 1956 
Seattle halibut fleet (from records of the Inter
nat ional Pacific Halibut Commission) accord
ing to net tonnage is given in table 18. 

It is seen that the pel'centage of small er boats 
in the sample of 60 is somewhat smaller than in 
t he population of boats and that the sample in
cluc1 es a greatel' percentage of larger boats than 
is in the pupulation. For this r eason the aver
ages for each size class were weighted by the 
population percentages (the figures in column 2 
of table 18) in computing overall averages. 

SURVEY OF FISHERMEN 

The second survey in this study is of the 
membership of the Deep Sea Fishermen's Union. 
The membership list of the union was r eviewed 
with the assistance of the secretary, Mr. Clar
ence Nordahl. The names of superannuated and 
other inactive members were removed, yielding 
a list of the active members. 

From the membership cards, information re-
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garding the age of each fish rman was obtained, 
and from this information it wa possible to use 
random sampling methods to obtain a sample 
for each of the four ag cIa s s : 34 and under; 
35 to 49; 50 to 59; and 60 and above. Figures 
on the population size, the numb r in ach age 
group, the size of sample for ach age group, 
and the number of respond nts in each age 
group are shown in table 19. Overall, a rate of 
r esponse of 47.3 percent was achieved, which 
is high f or a survey of this t ype and reflects the 
excellent cooperation extended by the members 
of the Union. 

A copy of the questionnaire employed is pre
sented in appendix 12. The questionnaire was 
made as short and simple as possible to mini
mize misunderstanding. At a meeting of the 
Uni')n before the survey \Va begun, the mem
bers were requested to answer the question
naires carefully. Many of the members fi1Jed out 
their questionnaire with the assi tance of Mr. 
Kordahl. pon receipt of oth I' questionnaires, 
he a lso reviewed them for completeness and ac
curacy. 

The questions asked in the questionnaire were 
designed to enable respondents to use existing 
records-such as W-2 form and nemploy
ment Insurance records-in providing an weI'S 
to as many question as pos ible. The informa
tion obtained for each of the years 1955, 1956, 
and 1967 covered such items as (a) age, (b) 
total income r eported for income tax purposes, 
(c ) income from halibut and black cod fishin g, 

TABLE 19.-Sample design and information relating to 
1'esponse for the sU)'vey of the Deep Sea 

Pishermen's Union 

R elative 
Age group Number' :\"umber Xumber number 

in union In sample responding responding 

PtTcwl 
I (34 and under) . . .. . 126 50 18 36.0 

II (35-49) .. ... ...... .. 311 70 29 41.4 
III (50-59). ...... . .. . . 249 70 40 57. 1 
I V (60 and over) ....... 228 70 36 51.4 

Total.. .......... .. 914 260 123 47 .3 

1 The p ercentage distribution of Deep Sea Fisherm en's Un ion 
m em bers by age is as follows: 

34 and under . ... .. .. . . . .. 13.79 
35- 49 ............ . ..... .. . 34.03 
50-59 ..... ... .. .•. . ... .... 27 .24 
60 a nd over . . ... . .... . .... 24.95 

Total .. .. .... ... ... 100.00 



(d) income from fishing other than halibut and 
black cod, (e) income from employment other 
than fishing, (f) Social Security income, (g) 
Unemployment Insurance benefits, and other 
items as shown on the copy of the questionnaire 
in appendix 12. 

As in the boat survey, population weights 
were employed in computing overall averages. 
That is, averages for each of the four age groups 
shown in table 19 were calculated. These aver
ages then were combined by 'weighting each av
erage by the number of union members in that 
age group in the population. (From table 19 it 
is seen that the weights are 126/914, 311/ 914, 
249/914, and 228/ 914.) 

The reliability of results from this procedure 
can be checked in two ways: (1) against the 
average manshare results derived from the boat 
survey and (2) roughly against Unemployment 
Insurance data of the State of Washington. Both 
checks, to be described later, indicate that the 
results of the survey of fishermen are reliable. 

INCOME AND COST CONCEPTS 

Before the statistical r esults of these surveys 
are presented, it is necessary to examine closely 
the concepts of income and cost on which the 
results are based. Su ch examination is prerequi
site to full understanding and correct interpre
tation of the findings. 

With regard to boat net income, an accounting 
definition of this item presented earlier is re
produced again for convenience: 

1. Total boat share. 
2. Less sum of: master's share, Unemploy

ment Insurance tax payments, and Social Se
curity tax payments. 

3. Less sum of: boat insurance, repairs and 
maintenance expense, supply and sundry ex· 
pense, and depreciation. 

4. Less: other owner expense. 
5. Equals : boat's net income. 

Master's Share 

The first item requiring discussion is the mas
ter's share shown in line 2. The master's share, 
10 percent of the total boat share, represents a 
payment to the master for services rendered 
over and above those rendered by other men 
aboard the vessel during fishing operations. If 
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an owner serves as master aboard his boat, he 
assumes the responsibilities of the master and 
performs the services of the master; therefore, 
a charge must be made for such services to ar
rive at a true figure for boat net income' that is , , 
the income accruing to capital. In such cases, 
10 percent of the total boat share was employed 
to represent this charge, a percentage employed 
by owners who engage others to serve as cap
tains aboard their boats. 

Boat Insurance 

The second item requiring discussion is boat 
insurance shown in line 2. Since all but 5 of the 
50 boats in the sample carried 85 percent cover
age (the percentages for the five boats differing 
from 85 are 100.0, 100.0, 89.3, 66.7, and 62.5), 
the insurance charge is computed on a similar 
basis from boat to boat. 

Depreciation Charge 

The third item-and a very important one
requiring discussion is the depreciation charge 
shown in line 3. As is well known, there are 
several altemative bases upon which deprecia
tion charges for a capital asset may be com
puted. These are (a) original construction cost, 
(b) original cost to present owner, (c) current 
market value, and (d) replacement cost. These 
possible bases for computing a depreciation 
charge are discussed below: 

(a) Original construction cost.-If original cost 
of construction were used as a base for comput
ing current depreciation charges in this study, it 
would be necessary to have for each boat not 
only a record of original construction cost but 
also of costs of rebuilding boats in cases in 
which boats had been rebuilt, of costs of engines 
that replaced original engines, and of other 
equipment that had been purchased to replace 
original equipment. Since such information was 
not available, it was impossible to assess orig
inal-construction-cost depreciation charges. 

(b) Original cost to present owner.-Deprecia
tion charges based on original cost to present 
owner reflect in part past market values of boats 
and in part original construction cost. Charges 
calculated on this basis are reported for income 
tax purposes and will be referred to in what fol
lows as Reported Depreciation. (In almost all 



cases the straight-line method of depreciation 
is employed for income tax purposes with a 20-
year life for the hull and a 10-year life for the 
~ain engine.) As is clear, Reported Deprecia
tion is not calculated on a uniform base. If, for 
example, a boat were built in the 1930's and re
mained the property of a single owner until 
1954, the depreciation charge in 1954 would re
flect at least in part the r elatively low construc
tion costs prevailing in the 1930's. If in 1955, 
the boat were sold, the new owner would em
ploy the 1955 market value of the boat as his 
original cost, and the depreciation charge would 
probably be somewhat higher than the 1954 
charge. Where boats change hands several 
times, this difficulty is compounded. This short
coming of Reported Depreciation is recognized ; 
however, it is not considered to be so important 
as to vitiate the conclusions drawn from the 
figures on Boat Net Income derived us ing the 
Repol-ted Depl'eciation Charge. 

(c) Current market value.-Depreciation charges 
c~'r.1puted on the basis of current market value 
are chal'ges that are calculated on a uniform 
base; namely, 1957 market values obtained 
from insurance cooperative r ecor ds. Thus, the 
depreciation charges for differ ent boats are com
parable, Since, howe\'er, the 1957 market value 
reflects-among other things-1957 construc
tion costs, profitability of fishing, and original 
cost, it cannot be said that exactly the same de
preciation charges would be obtained if market 
values fOl' some other year had been used as a 
base, For calculation of depr eciation on the 
uasis of CUlTent market value, a depreciation 
rate of 5 percent pel' annum-the rate generally 
employed by marine surveyors, salvage corpora
tions, etc,-was used. Thus, if the market value 
uf a boat were $20,000 at the beginning of 1957, 
the depreciation charge for 1957 would be 
$1,000. It will be noted that the use of a rate of 
5 percent pel' annum invol\'es a depreciation 
charge lhat fa ll s with the life of the asset, the 
so-called declining-balance method of computing 
de precia t ion. 

Actually, since depreciation on market value 
is computed using a 5-percent rate applied to 
th total market \'alue of the boat, it is likely to 
yield a lower depreciation charge than the Re
porled Depreciation Charge, which incorporates 
a :...O-year life for the hull and a 10-year life for 
the main engine, On the other hand, the de-
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preciation charge based on mal'ket value is prob
ably higher than the Reported Depreciation 
Charge because eady 1957 values of boats re
flect the very profitable 1956 fishing season. 
With these two offsetting tendencies present, re
sults will not be sensitive 01' dependent upon 
which depreciation chal'ge is used as will be seen 
later. 

(d) Replacement cost.- Depreciation calculat ed 
on the basis of replacement cost-that is, the 
current cost of a new vessel to replace a similar 
vessel in the fleet-will, under present ship
building costs, be much higher than depreciation 
calculated. on almost all other bases. The reason 
for calculating depreciation on a replacement
cost basis is that this charge would be the de
preciation charge borne by owners of new boats. 
If the fleet is to gl'OW in size, new boats must be 
built; 01' even if the fl eet is to maintain its pres
ent size, boats must be l'eplaced as they wear 
out. Thus, for these considerations, it is rele
vant to present depreciation charges on a re
placement-cost basis. The most conservative 
estimate was employed in calculating such a de
preciation charge; namely, 5 percent of esti
mated replacement cost for each boat. Since the 
replacement-cost estimates are presented in ap
pendix 11, the r eader can~ if he chooses, experi
ment with other rates. 

Other Owner Expense 

The fourth item requiring discussion is the 
"Other Owner Expense" shown in line 4. This 
item includes certain costs that are borne by the 
owner but that do not appear in the income tax 
figures. The boat owner's income includes in 
most cases the foll owing elements: (a) income 
accruing to him because he supplies capital (the 
boat and other equipment) to the fish ing opera
tion, (b) income that he r eceives for supplying 
managerial services to the fishing enterprise, 
(c) a manshare and captain's bonus if he serves 
aboard the boat, and (d) income for work that 
he does himself in r epairing and maintaining 
the boat. To isolate the return to capital (or 
the boat), we must subtract items (b), (c), and 
(d) from the owner 's total income derived from 
fishing operations. The data in item (c) are 
readily accessible from income tax returns. The 
data in item (d) can be estimated roughly from 
information regarding time spent repairing and 



maintaining boats by owners, which was col
lected from the owners of the 50 boats included 
in the sample. Finally, an estimate of the value 
of managerial services supplied by the owners 
should be made. With items (a) through (d) 
estimated, it is possible to arrive at a figure that 
gives, except for several additional considera
tions, the income accruing to capital from fish
ing operations. It is this figure that is impor
tant in assessing trends in the size of the fleet. 
If capital's return in fishing is low relative to 
its return elsewhere in the economy, the fleet 
will contract. If it is high, capital will be at
tracted into the fisheries, and the fleet will ex
pand. 

It should be r ecognized that the following 
items of crew cost are charged against fishing 
operations: one-half of the Social Security pay
ment, some costs associated with "wages-main
tenance-and-cure," and costs of damages that 
crew members receive from negligence of own
ers. (It appears that fishermen receive mainte
nance and cure but not wages under present ar
rangements . "Cure" refers to the medical as
pect of the fringe benefits provided fishermen by 
owners.) Insofar as owners supply labor to the 
fi shing operations of a boat, it appears reason
able and logically consistent to charge one-half 
the owner-operator's Social Security payment, 
an equivalent owner-operator's "wages-main
tenance-and-cure" expense, and an owner
operator's expense item for personal damages 
resulting from crew negligence against fishing 
oper ations. Where certain of these items are not 
included because of difficulty of estimation, the 
net figures for boat income, which will be pre
sented later, must be r ecognized as overstating 
slightly the net income accruing to capital. 

Since boats do not operate solely in the hali
but and black cod fisheries, it is important to 
have a general view of the profitability of opera
tions in each year. This need for a comprehen
sive view explains why results relating t o all 
operations of the boats are presented. If boat 
net income for all operations is low r elative to 
the value (on a replacement-cost basis) of capi
tal invested in the boat and other fishing equip
ment, capital will not be invested in new boats, 
and boats that wear out will not be replaced. 

Similarly, with regard to the survey of fisher
men, it is important to determine total income 
from all sources as well as income from halibut 
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and black cod fishing, which fishing, for most 
fishermen, supplies only part of their income. 
A summary figure, average income from all 
sources, can be viewed as an indication of the 
material well-being of fishermen. Comparisons 
of average fishermen's income from all sources 
and averages for other groups in the economy 
"viII then indicate r oughly whether current lev
els of income for fishermen are high enough to 
hold labor in the fi shery and to attract new la
bor. 

SUMMARY 

A maj or part of the study was devoted to sur
veys of the economic status of vessel owners and 
fishermen. The t echnical aspects of the surveys 
are presented in this chapter to enable the read
er to assess fOl' himself the significance of the 
findings . 

The survey of vessel owners covered opera
tions of 50 Seattle fishing boats in the halibut 
and black cod fisheries during 1953-57. This 
period is long enough to provide a r easonably 
accurate picture of costs and earnings and short 
enough to rule out significant changes in oper
ating conditions. The basic data were drawn 
f rom F ederal income tax returns, supplemented 
by other direct sources as required. The 50 boats 
are believed to be representative of the Seattle 
fleet as a whole. 

Separate calculations were made to show 
earnings from total operations, from halibut 
fishing only, and from black cod fishing only. 
The income tax data were adjusted to reflect 
different methods of calculating depreciation 
and to include certain additional items of ex
pense properly chat'geable to operations of the 
vessel. All expenses not directly chargeable to 
individual trips were allocated to the various 
activities in proportion to the time spent in each. 
For purposes of evaluation, estimates of market 
and r eplacement values were obtained fOl' each 
vessel in the sample. 

The survey of fishermen was based on a ran
dom sample of the active members of the Deep 
Sea Fishermen's Union, classified into four age 
groups. The sm vey covered 1955-57. The ques
tionnaire was designed to provide information 
on age, income, sources of income, and other 
items from existing records, such as W-2 forms 



and unemployment-compensation record . A re
sponse rate of 47.3 percent was achieved with 
no eyidence of bia from non response. 

In computing 0\ erall averages from data 
gathered in both surveys, we employed popula
tion weight to provide an accurate r epresenta
tion of the fleet by size of ve sel and of tne fish
ermen by age group. 

The surveys were designed to provide a cross
check of the average manshares derived from 
the boat data against reported incomes of fisher -
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men. The latter were also checked against un
employment-insurance data. Both checks indi
cate that the results of the survey are reliable. 
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Part 3 

CONCLUSIONS FROM 
ANALYSIS AND IMPLICATIONS 

FOR PUBLIC POLICY 
The fo llowing chapters 9 and 10, in a summary of economic per form

ance, draw together the findings of part 2 of this report. Actual results of 
industry operations under existing regulatory measures are eva luated in 
terms of the criteria set forth in part 1. Chapter 11, the final chapter of 
the r eport, indicates the sign ificance of these conclusions for public policy 
and suggests specifi c changes to r ealize more f ully the economic gains made 
possible by the successful rebuilding of the halibut stocks. 
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Chapter 9 

ECONOMIC STATUS OF THE HALIBUT 
FISHERY 

In thi. chaptcr, we pre ent the re ults of surveys of boat incomes during 1953-57 and of 11sh
erm n', earnings during 19;)7-59 and then present the conclusions derived from these surveys, 

BOAT INCOMES, 1953-57 

Boat Income Before Deductions 

Tlw l'mpirical result relating to boat income, 
1)('[.)I'p dl'tiudiull of depreciation charge and 
.. Itlll I" "Ill Llal O\\"l1e1' expense," are presented 
hel·)\\, (fhi, lJoat-1 H';Ume figu1' is the total boat 
'hal t I. the sum ol ma t r's share, unemploy
Ilh III ilhll1'anee payments, ocia! security ex
p II ", 1Il 111'allL:e, l'L'puir anrl maintenance ex
\! '). I, and .:-iupply and 'Lll1dry expense,) These 
I'l' lilt an' nllt illdil'ati \ c of the return to capi
tal, IllCI thl' dl'p1'l'ciation charge and "other 
LIHl'l,tl U\'IHr l'-JlI'ne " ,hould be charged 
agaill t 1: 1I1IIg 1I11l'l'atlOns, They are gi\'en to 
PI"I)\ ide fll I"eader with figllre', unaffected by 
th· I' Imatl II! dl'IJl'l'l'lCllll'n and of other pe
t wi '1\\ 110'1" ":>':III'n l', \\ hil'h may be compared 
WIth 11g-1I1 t 1111 II pl:lC"illl'llt cust of boat and 
\\ th III I" ,It nl'umo' aftl'1' dl'jJrcciatioll , In table 
:!II hI' I II ag b(l:lt Illlfll1ll' from all f1 hing op
I 1,llIun "ltdl'l' dl'lll't'('iUllllll alld other o\\'ner 

, I'l' <I. dill' I <I I Pl'l':l'llted for the y a1' 
) 9.-,:; ~)7 lJ 11' t olll1agl l'la ","l':. 

It PI n hat;1\ 'rage Iluat UH:om before cl -
pi (I •• ' II and nth >1' IIWlIl'l" 'Xl> 'ns' rang d 
fl Jill a low uf ' ~.:J.-)() III I !1;I,j to a high of " J ,013 
III ) ~1;jt3, 1:\ l'l\ II fll}'l' oIl'pl" 'l'ia llOn an I uth l' 

\\ 1\ I" 

2 

the method of calculating the depreciation 
charge i incorrect. A lthough 1954 a nd 1956 
were relatively good years, boat income before 

TABLE 20,-A verage boat income f?'o111 all fis hing ope?'a,
lions before dcduction of depreciation and "othe?' 
specia l ownci expCllS " by net tonnage, 1959-57 

I ncome ror ne t tonnage or: 
Average 

Year 19 an d 40 and Income 
under 2~29 3~39 over 

1953 '" $I,fi25 $3,524 $3,300 $1 , 10 $2,71 2 
1954 " ", 3 ,125 3, 42 4,700 3,427 3,i65 
1955 2,000 2,i82 3,100 2, 194 2,550 
1956 2 ,625 4 ,346 S,600 4,897 4 ,3 13 
1957 .. , 

" 1,005 4,002 5,200 4 ,233 3,622 

Sourr,'; Taules in a ppend ix 13 , 

TABLE ~1.-Eslimalcd r ep lacement cost of sample boats 
according to n el lonnage, arly 1958 

;';umber or bo ts or net tonnage: 

E.tlm,l ted rephcemen t cost 19 an d 40 and 
under 20-29 3~39 over 

Dollar, 
!.{) 000- S9,999 3 0 0 0 
UO .000- ro') ,999 1 1 0 0 
70,000· 711 ,~9U " " " 2 4 0 0 
"0 .000- b'.I, ~\I'J 2 6 1 
\l() • lI~,9qll .. .. 0 4 4 4 

\ 00 Ol/().! OI! ,\I' J\I 0 2 1 6 
IlO ,()( 11'.1,119 0 0 0 1 
1:IO,UOlJ-1.!'J.\I\I1/ .. 0 0 0 2 

---
Tot I 19 10 13 

---
,\ \ "r ,e ro II H ,'n'e, 1 ('<)51 SIll! ,no 6,053 $ 1,000 $1 ,231 

Gr ntl n",,·rnu· rt.'fllnl'tmt·nl ("0 l '-' 1i.7., 

urr ' 1 t m It pro> ,0.1,,0.1 uy t\Oo .. or SUlltl,,'. Inrllul uullder o r 
Ii h nil' Wilt 



depreciation and other owner expense was low 
compared with the 195 estimates of replace
ment cost shown in table 21. 

Tables 22 through 24 provide estimates of 
boat income (before deduction of depreciation 
and other owner expense) derived from halibut 
and black cod operations combined and from 
halibut and black cod operations separately, for 
the years 1953- 57. 

TABLE 22.-Average boat income from halibut and black 
cod trips before deduction and "other special owner 

expense" by net tonnage, 1958-57 

Boat income for boats of net tonnage: 

Year 19 and 40 and Average 
under 20-29 30-39 over 

1963 . . ....•.... . ....... $1 .;50 $2,8 8 $2,ROO $2,118 $2 ,481 
1964 ... ... ....... . . . ... 3,125 3,260 4 .200 4 ,235 3,607 
19M ................ , .. 1 ,if,O 2,518 3,600 2,118 2 ,475 
1966 ................... 2 ,.,00 4 ,11! 5.300 4,233 4 ,004 
1967 .......... .. ....... 1 ,349 2,942 5,600 3,486 3,189 

Source: Tables in appendix 14. 

TABLE 23.-Average boat income from halibut trips 
before deduction of dep1'eciation and "other special 

owne7' expense" by net tonnage, 1958-57 

Boat income for a net tonnage of: 

Year 19 nnd 40 and A "erage 
u nder 20-29 30-39 over 

1953 ....... . ... . ..... . . $1,625 $< ,782 $2,800 $2,040 $2 ,378 
1954 ................... 2 ,750 3 ,100 4 ,300 3 ,r,BO 3 ,350 
1955 ........ ...... ..... 1,500 2,358 3,700 2 ,2.2 2 ,408 
1956 . ..........•.... .. , 2 ,125 3 ,778 5 ,300 4 ,399 3.R26 
1967 ..... .. . . ..... .... , 1,2Jl 2,306 3 ,700 3 .642 2,418 

Source: Tables in appendix 16. 

TABLE 24.-Average boat income from black cod trips 
bef01'e deduction of depreciation and "othe1' special 

owner expense" by net tonnage, 1958-57 

Boat income for a Det tonDage of: 

Year 19 and 
under 

1953.... . .. . .......... . -$50 
1954 .... . ,............. 650 
19M........ ..... . ..... 625 
1956............. ..... . 625 
1967.................. . 3J2 

Source : Tables in appendix 16. 

20-29 

$528 
361 
450 
375 

1 ,000 

40 aDd 
30-39 ( lVer 

$000 
-500 2..'>0 
- .'>00 - 917 

750 - 83 
-250 250 

Average 

$290 

214 
316 
412 
453 

83 

TABLE 25.-P rc n ag 0/ oa 710 n ag d l1t b ck 
cod op rations, 1953-57 

Year 

19.,3 . . .. ........ . 
1954 .. .. ...... . .. 
1955 . ........... . 
1956 .. . ......... . 
1957 ............ . 

Relative numher of he 

J9 ond under :!O-29 

PuCtnt 
37 6 
37 .5 
500 
500 
28.6 

PUCtfU 

62 6 
626 
62 9 
67 9 
47 . 4 

Source: Tables in appendix 16. 

PUCtfU 

600 
o 
o 
o 

70.0 

Per 
• 8 

1102 
tM/2 
7 0 
81.7 

The figures reveal clearly that the black cod 
operation yields little in the way of income to 
the boats (and also, as will be seen, to fi h r
men). This situation is reflected in the fact that 
many boats do not operate in this fi hery, as i 
shown by the data in table 25. 

Why, then, do so many boat continue to op
erate in the black cod fishery? (The table in 
appendix 16 show that many boat had n ga
tive income even before deduction of deprecia
tion and other owner expense.) The answer 
seems to be that even though many owners do 
not cover total costs (see "boat income af er de
preciation") , this operation covers at lea t part 
of fixed costs, which have already been com
mitted and will be charged whether the boat 
fish or not. 

Boat Income After Deduction of Depreciation 

We now turn to the figures for boat income 
after depreciation reported for income tax pur
poses. (As stated above, the depreciation charge 
reported for income tax purposes is generally 
computed employing the straight line method 
with a 20-year life for the hull and a la-year Iif 
for engines.) These figures are pre en ted in 
tables 26 through 29 which relate to all fishing 
operations, to halibut and black cod operation 
combined, and to halibut and black cod opera
tions separately. 

Com pari on of the e figures on boat income 
after reported depreciation with he r place
ment co t estimate pre ented in table 23 yield 
a bleak picture of the conomic p . ition of the 
halibut fleet. ince the figure on b inc m 
after depreciation based n 1 -7 mark \'alu . 
reveal about the arne general fac a do he 
figure in tables 2 to 31, they will no be pre-
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output of the boat and the price of fish. With 
such an arrangement, it would be odd to find 
boat income low and crew income high. 

The boat survey also provides data on man
shares. In interpreting these data, one must r e
member that the figures given r efer to what a 
fi sherman would earn if he were aboard a boat 
fOl' all fi shing operations of that boat . Since not 
all fi shermen r emain aboard for all trips, the 
figures for manshar es overstate what fi shermen 
actually get from fishing. (Actual r eturns t o 
fi shermen are discussed in the fo llowi ng chap
ter.) It is of interest, however , to determine the 
max imum amounts that fis hermen could have 
earned f rom fi shing during 1953-57 on vessels 
included in the sample. These amounts are pre
sented in table 30. 

The reliability of the e estimates may be es
tabli hed by comparing averages computed from 
the boat survey with average computed from 
the survey of fishermen, shown in table 31. It 
will be noted, as is to be expected, that in each 
year the average boat manshare fOl' all fishing 

T ABLE 3Q.-Averag e boat mans/za1'e from (Lllli .~ hing 

opemtions 011 boats of the Seattle fl eet by 

Year 

n et tonnage, 1953-57 

19 a no 
under 

Boat manshares en honts 
of a net tonnage of: 

I 40 '1110 
~2Y 30 -39 on'r 

- - ·------1----1------------

1953 . . ... ... . ... . 3.125 3.511 $3 ,BOO $2,791 3,33G 
1954 .. 4 ,250 4 ,624 4,550 3.7Y2 4 ,359 
1955 . ... ... . 3,125 3,53 ~,~5O 3.2Y2 3 ,476 
1956 .. . ... . . 3, 8 5 ,366 5,500 5,217 4 ,~8ti 
1957 ....... . 2,179 3,511 4 .6;;0 4 ,0 3 I 3,548 

Sou l'ce: Detailed tables in appenoix 25. I n appendices 26 ano 27 
simi lar' tit-tailed figures are provi ded for' halil,ul a nd black rod opera 
tio ns com bined. and separately. See a lso appendict.'!'\ ~!J and 30 w h ... re 
th e detai ls of th e gross stock are pl' t.'sent eu. 

TABL E 31.-Comparison of average /lUll/ .,hare and 
fisherm en' s incomes, 1955-57 

1 ~55 . 
1956 .. 
1957 

Yea r 

, Figur<-s taken f rom table 30. 
, Figu res taken from t a ble 38. 

:\ ,'(' rage income 
Avera~e huat of fi shermen from 

manshnrc' nil fishing 2 

$3,476 
4,98G 
3,548 

3,214 
4.600 
3,520 
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TABLE 32.-A ve7-age tota I 1·ep07·ted income 1 of union 
members by age g1-0UI), 1955-57 

Incomc for age groups of: 

: ---
Year I 

I 

II III IY Average 
(34 and (60 and 
un der ) (35-49) (5()-59) over) 

-- ------

1955 . . . .. - .. $4,056 $5,155 $4, I 75 $3,056 $4,213 
1956 .. ...... .. . . 5,011 7,086 5,750 3 ,917 5,728 
1957. ....... 5,667 5 ,845 4,075 2,583 4,524 

Averngcs: 
1955-56 . . . . . . 4,334 6, 120 4 ,962 3,486 4,970 
1956-57 ......... 5,639 6,466 4 ,912 3 ,250 5, 126 

1 Incom e as repo l'ted fol' F €'<.lel'a i income tax purposes. 
Sou rce : Ba sed on detai led data ::thow n in ap lJendix 31. 

TABLE 33 .-United States perso1la l income pel' family, 
1955-57 

Year 

195.1 . . . . 
1956 .... .. _ .. _ 
1957 .. . 

Source: U .S. Depa rt me nt o f COmrnl'l"CC ( 1 ~1.;8). 

A ,.erage famil y 
pcrsena l income 

before Fcderal tax 

$5.600 
5 ,910 
6. 130 

is slightly higher than the a\"erage income re
ceived by fi hermen f rom all fishing. 

FISHERMEN'S EARNINGS, 1955-57 

The survey of fishermen's ea rnings was de
s igned to thro,," light on the current income of 
halib ut-black cod fis hermen , on the importance 
of various sources of income in the total income 
of fishermen, and on other aspects of the ma
ter ial well-being of fisher men. 

In table 36, fi shermen's average income from 
a ll sources-fishing, employments other than 
fishing, unemployment benefits, and Social Se
curity income-is presented for the years 1955-
57 and for foul' age groups. The average income 
from all sources was $4,436 in 1955, $6,125 in 
1956, and $4,896 in 1957. It is clear that al
though 1956 was a good year, both 1955 and 
1957 were poor years, from the point of view 
of halibut fishermen . Further, the figures in 
table 32 r eveal a marked and stable re lation of 
income to age. Note that in every year, age 
group II (35 to 49) has the highest average in-
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60 years of age and over, whose total income pel' 
dependent is somewhat lower than that of 
younger fishermen, In addition, the other fac
tors mentioned in connection with the earlier 
comparison of fishermen's income and average 
U,S, family income must be t aken into account, 

Table 35 also shows per capita personal in
come in other western States and British Colum
bia, from \\'hich labor might be ath'acted into 
the halibut fishery, F or Ol'egon, Idaho, Mon
tana, and British Columbia, pel' capita income 
is close to 01' below the 1955 and 1956 average 
fisherman's income per dependent; California's 
per capita personal income, howevel', is some
what higher. 

In summary, the above comparisons indicate 
(a) that the average income fl 'om all source fOl' 
fishermen (averaged over a " poor" year and a 
"good" year) in the Deep Sea Fishermen 's 
Union is probably not above (when cOlTectec1 
f or age and income concept) average U.S . fa m
il y per sonal income before F ederal income tax, 
(b) that average income pel' dependent for nsh
ermen, avel'aged over a "poor" yeal' and a 
"good" ~'ear and cOlTectecl for age and income 

T ABL E 35.- P er ca piln pc r.~on {(l in co/l/c , 1951,-57 

Per capit:l personal income fur : 

Yca r ------- I Brit ish 

_ _ ~~~~nl!to ll Orcgo n Iu aho ~~t.~ ~:r"lni'll Colulllhia 

1951. . .. $1 ,9G l $1 ,.64 $1 /84 $1.i33 $2 , 1 li $1 ,4,G 
1955 .. 1 ,990 1 ,8,)8 1,50G 1,8H 2 ,030 1,534 
19:;0 . . .. 2 ,04, 1,904 1 ,Gil> 1,8,1 2. 461 I ,G1S 
1957 .... 2, 128 1 ,9 14 1,630 1 ,8~li 2.523 

Sources : U.S. DepHrlnltnt of omm~ITe ( 1 !I.;~.q ::l nd Dom inion 
Bureau of ::itatistics ( 1958) . 

concept, is probably not above per capita per
sonal income in the State of Washington, and 
(c) that fishermen's income is very much more 
yariable from yea l' to year than are ayerage U.S. 
family income and 'Washington State personal 
income pel' capita. 

The importance of th e variab ili ty of nshel'
men's incomes depends, of course, on the psy
chology of those who wish to a nd do become fish-
rmen. If the gambling spirit and opt imi m of 

fishermen lead them to prefer a variable income 
oyer a stab ler income equal to that el e\\'here in 
the economy, this prefer ence may be all that i 
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required to keep labor in the fi herr, If, ho\\'
ever, variability of incom is l'egarded a being 
disadvantageous, it i nece an' to ha\' fi her
men's incomes avel'age higher' than tho'e for 
alternative employment that pro\'icle mol' 
stable year-to-yeal' incomes if the labol' f rce in 
the fi hery is to be maintained. In hnr t, uncleI' 
the sha re system of comp nsation, both owner 
and fi shermen carry the uncertai nty assoc iat cl 
with the fi shing \'enture. On balance it is likeh ' 
that some payment for this functi ; n mu t l' 
made to induce indi\' iduals to a sume the burden 
of such uncel'tainty. If the payment is not forth
coming, ther e wi ll be a t ady drain on the sup
ply of labor available to the fish ery. 

Furthel', not all of a halibut fisherman's in
come is del'ived f l'om halibut and black cod fi sh
ing. The figures in table 36 sho\\' that in the 
main, halibut-black cod fi hermen are part-time 
fishermen . In 1955, a\'el'age income f rom hali
but and black cod fi hing \\'a 50.7 percent of 
average total income; in 1956 and 19.) 7, the C01' 

r esponding percentages wel'e 61. 3 and 56.3 , re
spect ively. Probably the most important fac
tOl'S accounting fO l' the part-time status of the 
halibut fi shermen al'e the sholtness of the hali
but fishing season, the 10\\- a\'erage manshal'es 
del'i\'ecl from black cod fishing, and the attempt 
by individual fi shermen to r educe income \'ari
ability from yeat' to ~' ear by ecuring income 
from more stable sources to supplement their 
highly \'ariable income from fi shing. Table 36 
indicates that a\'er age income from empluy
ments other than fishing shows much less yari
ability than does income from halibut and black 
cod fishing. 

TABLE 3 6.-Fis h t'/,II/( ' Il'.~ Ill'(/"(I[!C incollle !/"tUII ['(II'IOIIS 

<:O /(/'CC .~ , 19.;.5-57 

Ycar 

lllcome 

I 
A YCLlge 

.\ \' era~c i 11(,0111(' A \"('(~\g(' (mill t 'Ilcrn~ 
lota l I fro III I illcume clIlplr)Y- ploymeut 

illccme 1 1l.11ihllt frolll other I merIt otht'r I n.;;.ur:ul('(1 

rod fi "h ill~ (j"htlll! n'('t~h'(I'd 

anu I1brk fishing lil:lIl I h,'nrfi t< 

-19-5,',---1---$4-,-43-" 1--$-'2.251 ---$-'~O --S-1.-11;~ I--.-!J-;j 
19:"(; _ . . / G. I:?" , 3,;,')lj IJ:.?~I 1,"'0.- 21 
)9 -; 4 . tili :!.;.i~ 1.li:l 1 ,1:?2 2;~ 

1 I n{' luti es Social St."<.'urilY hentdit:-:.. The important"'" of the:-.t> I.t>nt:
fits to oldt'I' fi shermt'n will lIt' di~l·u~:-.t'u ht .. ln\\ 

Source: Bast'u o n data in dt'tailt'd taltll'''' n :lPllt'ndjl~""'" 33 3 
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m 
from 

f th m m f 
additional it m 
Id r 11 h I'm n 

ne pt f t tal in-

7, an av rag that in 'Iu 1 
bel's ov l' 65 wh th r th y got ueh in eom r 
not. F l' tho in th 65-an 1-0 er ag group 
w ho r e iv d such incom , t h 
l' c iv d wa $1,000 in 1955, in 1956, and 
$9 3 in 1957. Th lattel' figur l' p r es nt 
about a third to a f ourth of a\' r age tot a l incom 
for th is age group. 

CONCLUSIONS 

A in any tati ti 'a l tudy, t h on elu ions to 
b drawn from th e ur\'ey ar limi t d by t h 
l' liability of data, the time peri od covel' d, and 
t he ad quac.)' of th ample used. A indicated 
in chapt r 6, the da ta obtain ed in t he pres nt 
study wel' dra\\' n fr om sour e t hat pro\'ide a 

TABLE 38.- A vcnlllc il/(,Ollll · .~ /1'11/1/ ['(triulls .~ollr('/'.~ for 
7w iOll II IClllbcrs h fll'illll fl i il !Lsi SlIlIle il/('ollle 

from l il l' illdical tli sO/lr('('S 

I Employ · l'nem, 
Ii nli bu l 01 iln 

I 
.\ 11 nH'nts ploynwnl 

Y ell r and hl:\ck fi ,ili n~ Il~hillp: ~ tlll'r than [ mmr;\IlCl' 

cnd fisilin~ fi,hln~ hl'nrfits 

- ---
195'; . ... $2 ,51'\; ~ .0 17 3.214 2. 10' I ;S'17 

1956 o1 .2:!4 :! ,[\43 4 ,1;00 :!, Hi" :1' 1 
195. 2.\IOS 1 .~55 I 3,,>20 1 .• 0' 101 

o t l': \\"t .. woul d not t'X l lt"('t tht:> :\\t"A).!", f O l ' HI! th .. h ing to l.'1lunl th ... 

~um o f th t:' a\'tc'rn).tl~ for hulihul Hnd hlarh ('oel fh.hing Hnd olhl'1 
ti sh i n ~ si nce tht.o H n ~fbh ins:r ~H·t' ,.n)H" itwlud ... .s tho!\~ union ml'mhers 
who h H.vl' fi s h ... d t'll ht'r or \~{h of thtl t wo (~Hl~Jl(lrit'~. For xRmll1 : 

:\I elll ber A 
:\[elllber B 

II:\libuI3nd 
bltlrk ('00 
tlshill~ 

ntlll~r 

fi~hill~ 

All 
fl:hilt!: 

--------- - --

T BLE 3 .-, t" r(/". '''ri,t!, " uri II i 
Ii.; yl (I" (1/ (/f/I (111(1 VI ' r, 1 

'I " 
_ 1 

~- , 
I • 

l' asol1abl~' high I 'H'I of accuracy alld II 1111 :lI' -

bilit~'. 1'0:. -check: h ,t\\' . ' 11 th' "'0 lin' 
, ugg , t that th' primar~ data <11 ' 1"'(l.tlll:\1 h 
a 'CUl'at) aile! that bias from nol1l' 'SpOIL p ill III 
fi h I'm I1'S su n ' 'y i: not (If maJor i III pOI't.ill 
It would hay ' 1 "11 u:l'ful if tIw :un t','. ,tluld 
ha\' e '0\' ' I' d a long ' I' p ' l'ind. E, 'n 1 r lit, :ulrli
tional cost an I tim' requil' 'c1 ell" Ig'IlIIn',1. Ii" \-
\' 1', thc accllrac~' and 'omparaldllty of Ii 1 

figures \\'ould haw diminished I'apidl~' if "'I' had 
att mpt d to carry them back to !'arlit'!' ~,al' . 
I n \'iew of th ) mol>ilit~· of m 'll and boat., it i 
b li e"cd that imom : for th 'l gnll'll ... ampl d 
are r asonably rep!' 'S 'ntati, t' nf th,' indu. 1'\ 

as a \"hol . 

Adequ3cy of Fishermen 's Incomes 

nfortunately, it is not po,":ihl, til CllIl,pal'" 
ti h I'm n's inconH's liredly ",ith thn I' "f \I' ll'k
er in other indu:tri s. Puhli:lwd ria a Oil ,'aru
ing by industry group cannot h t , brllkl'll d "II 

to indicat, \'ariation: b~ age group .. alld th' 
relati,'e ly high perc 'ntage of old 'I' IlH II In ttlf' 
halibut fl' ,t would I' 'quire lhi: informatl III lUI' 

comparability. In addition, th ' :ha l' , 1111 hod 
of ('omp 'n:alion and th ' I'l' 'ul ing' \'al'lahlht~ 01 
illcom's ill th ' tishel'i '.' make compal'i '011 (iiI i
cult. Ill' can (lnl~' gues: at th ' po.·iti,,· plfl'e 
of th hOI ' fot' th' "hig Yl'ar" and Ill' II ~atl\ 

eff ct of lIlle rtainty about y 'ar- o-~ 'ai' I HI'Il-

COl1clu api l'a\', \\' 1'

h 'n 

o upation. 



I I 

\\' i 11 
l n 11" I'coll

h' a Iimi 

Co p n, Ion nd Soci I S c ri y 

'Ill. in". :lPahle that 
Iditioll til u\rnin s 

" n , {'(Jlldl!. i, 11 i. nul an al'~llm nt 

arain t l'll mplo~1lI nl In.llralll:": it I,', hI\\'-

1'\' 'I'. di l'11I ('I' ill~ ill a p I'iod that inl' llld d at 
]PH t 1 )"1 ar pf \',·\'Y ~I 0.1 Iwlihut JlI in': ant! in 
which lh 'l'OIHlllli' of th' l '!li tl d :lat ,. and 

~ I llllg-I'I' :\1{' J{1'(lllp d ri\ I' a uhslanlinl 
part of til ii' illl'UIlI' I'-"Ill IllIH'I' 1i:Ill'l'i's ;lnt! 
f\'l)11I oul idl' II' '\llIatilln , Tl) 11111' I' tl'nl. th 
1'l'lian' (Ill l 11 llIplm'llh lit ( nlll)Il'II. a 1011 r ,-
II, l' : thl' inahillty II "m .. , II" lh,' , hit' : from Oil 

I'H Oil Ita: 
of 

IHlOmi' 
n· t of 



TABLE 40.-A ve?'age boat income f?'om all fi shing ope?'a
tions as percentage of r elJlacement cost, 1953-57 

Boat incom e relative to replacem en t 
cost for boa ts of net ton nage of: 

Basis Av erage 

19 an d 40 and 
und er 20-29 30-39 over 

--
Percent Percent Percent Percent Percent 

Before d epreciaticn .. 3 .0 4 .3 4 .8 3 .4 3 .9 
After report ed d epre- 1.8 2 . i 3 . 1 2 .5 2 .5 

ciation. 

Source: Calculated from t ables 18, 19 , and 24. 

of the physical and market risks inherent in 
fishing (table 40). 

In light of these figures (table 40) it is not 
surprising that the general status of the U.S. 
ha libut fleet has been deteri orating since 1951-
There has been a net r eduction in the number of 
r egular halibut vessels in ever y year except 1957 
(which fo llowed the l'elatively successful 1956 
season). The average age of the 50 vessels sur
veyed was 29% years. Only in Bl'itish Columbia 
has there been any addition or r eplacement by 
new vessels in the past decade. Virtua lly a ll new 
entrants to the halibut operation have come 
from other fishel·ies. In terms of avai lable t ech
nology, the Amel'ican halibut fleet must be r e
garded as overage and poorly equipped from the 
standpoint of crew comfort 

This situation cannot be attributed entirely 
to the conser vation program. Along with othel' 
important segments of the Amel'i can fi shing in
dustry, the halibut operation has felt the impact 
of the tremendous postwar increase in domesti c 
production and imports of frozen fi llets. The ini
tial surge of prices after World Wal' II attracted 
a large number of vessels into the Pacifi c coast 
fish eries, including the ha libut operation. Final
ly, the prices of most goods and serv ices com
prising the principal opel'ati ng expenses of hali
but vessels have ri sen substantially since 1950, 
in step with the generally inflationary trend of 
the period (table 41). 

Pinched between ri sing costs and h ighel' wage 
rates in other occupations, on t he one hand , and 
slightly lower product prices, on the other , the 
halibut fleet has inevitably run into fi nancial 
difficulties. Although some boats have drifted 
out of the longline operation, the vessels sti ll 
r emaining are dividing the catch into segments 
smaller than will yield a satisfactory r eturn. 
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Why has the "squeezing out" process fai led 
to r estore a nOl'mal r eturn to capital? The an
syver lies partly in the nature of the investment 
in fishing vessels. A rapid increase in prices and 
profits, as in the early postwar year s, quickly 
attracts new vessels. Once built, however , t hey 
cannot be driven out again if the new capacity 
proves to be t oo great. With r easonable mainte
nance, a fi shing vessel is r emarkably long lived; 
and as long as prices covel' out-of-pocket costs 
and a wage t o the owner, losses will be mini
mized by keep ing the vessel in opera tion. Thus, 
from the standpoint of the fi shing industry as 
a whole, excess capacity, once generated, tends 
to become chronic. 

In addition, the boat income survey shows 
that earnings from other fisheries to which ha li
but boats could be divelted have been discourag
ingly 10\\1_ Black cod, which can be taken with 
the same geal', yield barely enough to covel' run
ning costs and wages attractive only to older 
fishel·men. The sa lmon fi sher y cannot be r e
garcled as expansible and is already badly over
crowded. The otter trawl fi sher y, a lso ovel'
expanded and faci ng stiff import competi tion 
as well, offers no great attraction, particula l'ly 
since it l'equires expensive addi t ional geal'. As 
a source of added income for vessels fishing a 
short halibut season, other P aci fi c coast fisher
ies appear anyth ing but promising. Total land
ings of all species in Califol'l1ia , Ol'egon, Wa;;h
ington, and Alaska have actua lly fa llen since 
1933, although the number of fi shermen has 111-

creased by 27 percent (table --1 2 ) . There has 
been some decline in the number of small boats, 
but this decline was more than offset by an in
crease in the numbel' of large vessels. 

TABLE 41.- Illdex of J//ajor CU.~ 1 8, Pacific CO(/.~t 
fi >; lll.! n ne II , 1950-5.5 

I ndex fcr: 
Itelll 

1')50 I ~15 1 1952 )~53 IU,H 

R ope (' I :\[nnil n ~1 in. ) .. 217 .:l 25.~. 7 228 _ j 228 .3 2120 

Fuel oil ( Diesel , Seattle) . 200 .0 24:l .2 234.7 2H 5 246 I 

Lubric;\ting ui l . . .. 120 .0 120 .0 120 0 1200 120 . 0 

Icc (Sen t! Ie). 134 .0 140 7 IUD 9 lti4 1 173 .5 

Dirsel mari ne engines: 
150 h .p . .. 162 .0 181. i 186 .4 193.0 1070 

400 h . )) . . ......... 163 .6 163 .6 175 0 li5 0 175.0 

H ourl y c:\ rJ1ill ~s , sh ip ai'll 141. 5 1502 161.4 174 2 1785 

bon t bu ildin g. 
D eck pa int ...... ..... 144 .9 155 .9 157 .6 159 4 162 2 

Soul'ce: A lexander ( 1957) . 

1955 

210.9 
250 I 
120 0 
174 3 

197 .0 
ISO I 
I 2.0 

163 I 
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Moreover, the extent of the increase is, if any
thing, understated, since no account has been 
taken of the favorabl e effect of a longer season 
on marketing costs and r isks, which would t end 
to increase average port prices. Similarly, the 
possible improvement in quality accompanying 
a longer season wou ld increase average returns 
to both fisherman and dealer. 

Tables 46 through 48 indicate the parallel in
crease in manshares if each vessel wer e able t o 
make 8, 10, or 12 trips. This increase in man
shares would not bring as large an increase in 
total earnings as to vessel owner s, since the off
season earnings, particularly for younger fish
ermen, would be reduced. It indicates, however, 
the possibility of providing sufficient income to 
attract and hold a permanent group of fi shermen 
deriving the bulk of their income fro m r egular 
employment in the halibut operation. 

SUMMARY 

Incomes to vessel owners, even befor e deduc
tion of -depreciation charges and other expenses, 
were very low in the years 1953-57. When de
preciation was charged off, the net r eturn aver-

TABLE 45.-Calculated avet'age boat income fOT 12 tTips 
in the halibut fi sheTY, by net tonnage, 

S eattle jieet, 1953-57 ' 

Estimated average boat income 
after reported depreciation In : 

j et tonnage -
1953 1 ~54 195.) 1956 1957 

19 and under ..... ... $8 ,424 $9,204 $3,576 $7,848 $3,948 
20-29 ......... . . ....... 8,808 6,264 ., ,088 7,344 4,860 
3()-39 .... .............. 7,728 8 ,496 7,320 11.904 7,620 
40 and over . . ......... 7 ,836 8,2'6 4,"00 10 ,'36 9 ,432 

General aver.age. 8,316 7,752 5,064 8,976 6,108 

Estimated average boat income 
after depreciation on market value in: 

Net tonnage 
1953 1954 1955 1956 1957 

----

19 and under ... .. ..... $5,784 $12,240 $2,928 $4,404 $3,408 
20-29 .... . ............. 8,244 7,212 5 ,664 7,680 4,572 
30-39 ... ........ ....... 9,036 9,600 9,468 10,416 7 ,836 
40 and OVer ........... 5,280 6,660 2,724 8,340 7,032 

General Rvernge. 7,248 8 ,688 5,196 7 ,608 5 ,436 

1 Calculated 8S d sc r ibed in text. 
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aged only about 3 percent of replacem nt co t . 
The black cod fishery, which can be carried on 
with the same gear after the halibut sea on, did 
not yield enough to cover crew hare and run
ning expenses in all ca es, and other alt rna
tive off-season fisheri es were also less profitable 
than halibut. 

TABLE 46.-Calculated average one manshare for eight 
tTips in the halibut fi sheTY by n et tonnage group, 

S eattle jiee t, 1953-5 7 ' 

I 
:\[anshares on vessels of net tonnage of: 

General 
Year 19 and 40 and average 

under 2()-29 3()-39 above 

1953 . . . . . , .... .. ..... $5,384 $5,680 $6,912 $5 ,408 S,bOO 
19·<4 ...... . ... 7 ,352 6,552 6 ,552 5,576 6,536 
1955 ...... . .... 5 ,552 4,248 4,792 4 ,512 4,696 
1956 ... ...... 5,800 7 ,008 ,720 7,72 7,216 
1957 . ........ .... ..... 3,440 4,592 6,376 6,144 4,992 

1 Calculated as desc ri bed in text. 

TABLE 47.-Calculated avet'age one manshare for 10 
tt'ips in the halibut fi shet·y by net tonnage group, 

S eattle jiee t, 1953-57 ' 

One mnnshare 00 vessels 
of net tonnage of: 

Year ieneral 
19 and 40 and u\"erage 

under 2()-29 3()-39 aho\e 

1953 ....... ...... .... $6,730 $7,100 $8,640 $6,760 $; ,250 

1954 .... .. ....... .. 9,190 8,190 8,190 6,970 8,170 

1955 .... .... . .. . .... 6,940 5,310 5,990 5,640 5. 70 

1956 ... ... .. ... . ... 7 ,250 8,760 10 ,900 9,660 9,020 

1957 .... ..... . . . .. ... 4,300 5 ,740 7,970 7,680 6,240 

1 Calculated as desc rib.,..1 in text. 

TABLE 48 .- Calcula ted average one manshare fo r 12 
trips in the halibut fi shery by net tonnage group, 

S eattle jieet, 1953-57 1 

One mans hare on vessels 
of net tonnage of: 

Year 1----,----" - --,---1 General 
19 and 
under 20-29 3()-39 

40 and average 
above 

------------------1---1---

19S3 ... . . . .. , .. . .. . .... $ ,076 $8 ,520 
1954 ...... ........ .... ll,028 9, 28 
1955 ........ , . ......... ,328 6,372 
1956 . . .. ............ , . . 8,700 10 ,512 
1957 ..... . ........... .. 5, 160 6, 

1 Calculated as describe<l in te .. <t. 

$10 ,3 
9, 28 
7,1 

13,080 
9,564 

,112 
,364 

6,7 
11 ,592 
9,216 

$8,700 
9,S(>I 

7,044 
10,82~ 

j' ,4 



Fishermen in the halibut fl et r c i d t tal 
annual incomes in 1955-57 averaging from 
$4,213 to $5,728. Incomes varied widely from 
year to year. There was a marked and stabl 
relation between average income and ag group. 
Virtually all fi shermen received incom from 
other sources than the halibut and black cod 
fisheries . Substantial numbers of fi h rm n in 
ever y age group drew Uncmploym nt C mp n
sation each year; the pl'oportion of older fish l'

men receiving income from this source rang 1 
from 72 to 83 percent. 

Although this finding mu t b intcrpr tcd 
with caution, apparently earnings of fish I'm n 
haye been at or slightly b low ley'l that would 
maintain the size and age eli tribution of th 
labor force. About 5 percent of total income to 
fishermen was deriyccl from Un employment 
Compensation despite the gen rally pl'osperou 
condition of the economy as a whole in 19;"5 to 
1957. Vessel owner, pinched between rising 
costs and l'elati"ely stable prices, did not earn 
r eturns that permit l'eplacem nt of older ve sel . 

Calculations based on the survey data indicat 
that a reduced fleet uperated oyer a longer sea-
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on w uld produc ub tantial in 'l' as s in arn
ing f both Ii 'h rrn 'n anel v s 1 wn r with
out aff 'Ling pric s to ' n ' urn l' . 
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Chapter 10 
SUMMARY OF ECONOMIC PERFORMANCE 

The economic performance of a fishery must be judged by r efei'ence to generally accepted 
standard, In this chapter the r esul ts of the industr y's development under r egulation are evalu
ated in t el'ms of the criteria developed in chapter 4, The effects of the \'olunta ry layover program 
are a lso analyzed. 

CRITERIA FOR ECONOMIC 
PERFORMANCE 

In chapter 4, we consider ed five criteria for 
economic performance of a fisher y, These wel'e 
(1) optimal output, (2 ) efficiency, (3) progres
siveness, (4) propel' distribution of income, and 
(5) stability of income, employment, and price, 
On a differ ent level, we might have added an ad
ditional r equirement: that the industry perfOl'm 
as well as possible with minimum intervention 
by government. In this chapter, the empirical 
findings of the stud y are used to evaluate per
formance of the halibut industry under r egula
tion in these t erms, Note that this is not an 
evaluation of the performance of the Commis
sion as a r egulatory body, since it is specifically 
prohibited from using its power to effect purely 
economi c changes, It is, however, implicitly an 
evaluation of the concepts of management un
derlying the legislation of the two governments, 
which pecifies the objectives and powers of the 
Commission, 

Output and Allocation 

Output.- The halibut program came into being 
at a time when the fishery showed evidence of 
severe depletion. The Commission ther efor e 
conceived its initial problem to be curtailment 
of the rate of catch to a point below the esti
mated additions to stock from recruitment and 
growth. Thereafter, it proposed to increase the 
allowable catch, as recovery of the population 
permitted, until (as later specified in its legis-

la tive charge) the maximum susta ined physical 
yield was r eali zed, In vie'" of the inevitable 
gaps in knowledge of the basic parameters de
termining the size and composition of the hali
but populations under a lternati\'e levels of fish
ing effort, no pecific quantitative goals fOl' an
nual rates of inci'ease 01' ultimate stable yield 
could be specified , Instead, the ini tia l cm-tail
ment was as deep as the depl'ession-induced drop 
in effort wou ld permit without serious disloca
tion of the industry, Subsequent inCl'eases were 
permitted at a i'a te detern1ined by the develop
ing statistical l'ecord of abundance and thE: de
sire t o invest continuously until no furthel' gains 
were forthcoming, 

The theoretical discuss ion of chapter 4 raised 
certain fundamental questions as to the formal 
adequacy of the Commission's short- and long
term objectives, In particular, it was argued 
t hat neither the optimum catch (in the long-i'un 
t erms ) nor the optimum rate of r ebuilding 
stocks Gan be determined without reference to 
prices and costs, With the time dimension intro
duced, the optimum catch is determined by pres
ent and prospective costs and value yields and 
by the rate at which future values are dis
counted to the present, The basic problem is 
thus one of investment in inventories and pro
ductive capacity. The optimum rate of replen
ishment is the one that yields a net economic re
turn equal to the r eturn that could be earned on 
other investment, In long-run equilibrium
with costs, prices, and the rate of interest given 
-the optimum catch is the one that maximizes 
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the present value of the alternative income 
streams which the resource is capable of gen
erating over time. 

The detai led data on present and future mag
nitudes required to maximize economic returns 
in this formal sense are simply not available in 
the case of a sea fish ery. At most we cou ld expect 
only approximati ons, and the realitie of a prac
tical management program would probably r ul 
out too-frequent changes in regu lations with 
each shift, actual 01' anticipated, in costs, pric s, 
and discount rates. There is, howev r, a hare! 
and practical core of usefulness in the analysis. 
It is possible to use more of other resources than 
we should in an effort to maximize physical re
turns from a fishery, and it is pos ible to be 
excessi\'ely conservative in restricting pre ent 
consumption to realize a future increas in 
yields. Has the halibut program, with its em
phasis on physical yield, gone a tray in terms of 
an economic definition of the proper catch? 

The e\'idence suggests that it ha not, despite 
the absence of any formal recognition of the role 
played by prices and costs in determining the 
optimum catch in any given period of time. In 
part, this adherence to economic realities is 
simply a matter of commonsen e con ervati m 
with respect to the goals actually el1\'isaged. The 
effects of the Commission's regulations can be 
identified statistically only after a substantial 
period of time, during which the complicating 
effects of a host of other factors may intervene. 
Once a quota has been increa,ed, a subsequent 
revision downward may encounter serious op
position and criticism by the industry. There 
are thus strong incentives, from the standpoint 
of scientific caution and public relations, to stay 
on the low side of the yield-effort function
precisely what wou ld be required if output is to 
be held close to the point where marginal money 
yields and costs are equated. Whether the Com
mission exceeds or falls short of a catch level 
that would maximize net economic yields can
not be determined. The basic f unctions relating 
effort and yield are sim ply not known with that 
degree of precision (nor are they likely to be) ; 
and as indicated earlier, the t echnique of r egu
lation has resulted in excessive costs. Neverthe
less, if the Commission allows some margin in 
estimating the level of maximu m physical yield, 
the likelihood of any serious overexploitation in 
economic terms is not great. 
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1n fact, output may w j) hav fa llen short of 
optimum lev Is, d fin d in ith r bi logical or 
ec nomic t rms, b cau f th f1 t 's r sp n 
to quota controls. It \Va p inted out in chapt r 
5 that inability t 'ontl'o l ntry has l' . ult d in a 
sever short ning of th' p riocl in wh ich th 
quotas ar tak n. II nc b th biological and 
economi c maxima ar' h lei to low r I v I than 
c uld b realiz d if subgroup f th halibut 
stock cou ld I exploit cl at rat that qualiz 
marginal return from ach. 

With l' spect to th rat of inv tm nt in th 
halibut stock-that i', th xt nt to which n t 
i ncrem nt to stock xc ed d th p rmitt d 
catch-the same g ' n ral an \\' r merge. Th 
catch increa ed by roughly;) p rc nt from 1932 
to 195. Viewed in retro p ct, thi increa e 
probably r pr nt I a r a onabl)' d fen ible 
economic inv tm nt pollcy, though appal' ntly 
no such consid ration nt r d into th det r 
mination of the quota. If it be grant d that th 
biological mod I em isagecl by th ommi i n 
was approximat Iy COlT ct, the initial decline in 
fi hing effort cau cl by th collap e in halibut 
prices woule! have I d to an incr a e in catch 
per et and to larger n t money r turn. ince 
fishermen and ve' el had \ irtually n ther m
ployment opportuniti during the mid-thirtie , 
the increa in abundance woule! have b en 
"fi hed out" a oon a pric r cover d even 
moderately, With l' turn on other il1\' tm nts 
being 10\\', a rational economic policy would thu 
have dictated re tl'iction of CUlT nt eff rt below 
this leve l to provide a larg r yi Id for future 
year s when both the expected general conomic 
recoyery and population growth promi ed high
er economic returns from the fi hery. E ential 
Iy the arne result-though pel' hap at different 
rate of increa e in yield-would also folio"" a 
policy of revising quotas upward only after 
emergence of a clear upward trend in abundance 
(evidenced by increasing physical yield per unit 
of effort), with the amount of the increa e nicely 
calculated to balance further growth again t the 
pressure of the industry for improved economic 
r eturns. 

Allocation.-When we evaluate the perform
ance of the industry in terms of the a llocation of 
productive factors between the halibut fishery 
and the r est of the economy, the picture is less 
satisfactory. For reasons detailed in chapter 5, 
the recovery of the halibut population r esulted 



inevitably in an influx of vessels and men as unit 
costs of fishing fell. During the years prior to 
World War II, this influx involved no particular 
waste to the economy as a whole because of un
employment. Vessels and men otherwise idle 
might as well be engaged in dividing the catch 
of halibut into smaller segments. The growth 
in the size of the halibut fleet with rehabilitation 
added nothing to production, since the quota 
would otherwise have been taken over a longer 
season; but it did not subtract much, if anything, 
from the output of other goods and services else
where in the economy. In a sense, it could be 
argued that the economic rent from the halibut 
fishery was distributed as a form of work relief. 

After postwar restoration of high levels of 
employment, the situation took on a different 
aspect. With ample productive opportunities for 
capital and labor elsewhere, optimal perform
ance required that only vessels and men suffi
cient to take the permitted catch on a full-time 
basis be engaged in the halibut fishery. (As used 
here, the t erm "full-time" implies that most of 
the catch be taken by vessels and men who de
rive most of their income from halibut. Season
al and random variations in the availability and 
prices of other species require some mobility 
among fisheries for optimal utilization of the 
fishery resources of the entire region.) This 
optimal employment of men and vessels has not 
been the case. Even after the severe pinch im
posed by rising costs and virtually stable prices 
from 1950 to 1958, the fleet r emains much larger 
than is required. 

This excess size of fleet alone would not es
tablish the fact of malallocation of labor and 
capital. If the part-time halibut vessels and 
fishermen could be absorbed smoothly into other 
operations which add an equal value to the out
put of the regional economy, no economic loss 
would result. The empirical evidence, however, 
indicates that this is not the case. Incomes 
earned by fishermen, and particularly by vessel 
owners, outside the halibut operation are sig
nificantly lower than are those earned in season, 
and there are substantial periods of idleness. 
Equally signi ficant is the finding that most of 
the off-season vessel income and a smaller but 
still cons idel'able part of the fish ermen's income 
is derived from other fisheries. Some of these 
earnings represent a diversion of income from 
other fish ermen with no corresponding increase 
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in real output. As long as the halibut fishery re
mains part-time to a degree greater than overall 
mobility in the orthwest fisheries requires, ex
cessive use of labor and capita l and some loss of 
real output and income for the economy appear 
to be inevitable. 

The degree of malallocation is less serious to
day than in 1950 only because a variety of fac
tors have held down halibut prices and depressed 
vessel earnings severely enough to move many 
of them out of longline operations. Over the 
long run, it seems plausible to argue that growth 
in population and per capita incomes will even
tually r everse the adver se trend of the past dec
ade. If additional imports of fillets are subjected 
to increasing pressure through tariffs Or quotas, 
this process will , of course, be speeded. Any in
crease in demand and price (or decrease in fish
ing or handling costs), however, will check the 
exit of vessels, and ultimately new entry will 
become attractive even if the catch is stabilized. 
In ShOlt, any future r eduction in overcapacity 
can be achieved under present conditions only 
by depress ing product prices or increasing the 
prices of inputs. Improvements in demand or 
cost conditions will provide a larger monetary 
pie, to be divided among more vessels, with no 
increase in real output and an actual increase 
in real input, \vhich could otherwise tu 'n out 
other goods and services. 

Effic iency 

The situation described above is inefficient 
from the standpoint of the Canadian and United 
States economies. The performance of the in
dust ry must also be analyzed from the stand
point of " internal" efficiency; that is, the extent 
to which costs of individ ual vessels and market
ing firms are minimized for any given output. 

The data on costs and earnings of halibut ves
sels do not permit any dependable analysis of 
the actual efficiency of existing boats r elative to 
that of an ideal vessel designed and equ ipped 
specifically for halibut fishing. The fleet is so 
heterogeneous with respect to age, condition, 
power , adaptability to other fisheries, and auxil
iary equipment that it is impossible to account 
accurately for differences in performance. More
over, the earnings of a fishing vessel may well 
depend on the skill and experience of the skipper 
and crew to a greater extent than on the physical 
characteristics of the boat. 



Nevertheless, some elements of the present 
industry structure affecting effi ciency can be 
identified . In the twenti es, the trend in halibut 
\'essels was toward larger boats specifically de
signed fOl' 8 to 9 months of longline fishing, in 
keeping with the trend towa rd lal'ger and more 
heavi ly power ed fishing vessels throughout the 
developed sea fi sheri es of the wor ld. Since t he 
t echnique of ha libut fish ing has changed very 
little since that time, it is likely that the effect 
of the short season, requ i ri ng the use of com
binat ion boats capable of other fi shing opera
ti ons, r ej)l"esents a necessary compromise with 
efficienc~· . The cost of extra set s of gear is a 
fmth er burden. 

It was pointed out in chapter 5 th at shortcn
Il1g the season under quota r egulation has im
posed aclditionalmarket ing costs that constitute 
a drag on the effici enc.\' of the industn', In ef
f ect, highel' stOl'age and interest costs m ust be 
pa id and gl'eater mm'ket ri sks must be assumed 
to make a\'Clilab le a product of lowcr qua lity. 
Requirement -- fc)!' peak handling and freezing 
capacit~, a]"(o inCl'eased, and the accuracy with 
\\'h ich the flo w of land ings is guided to \'arious 
pod s "ia t he mechanism of price is impeded , 
lndi\'iciua ll y, none of these effects is of major 
1111p rn'iance. Crd lec:tiwly they constitute a s ig
nihcant lJ urc]en-palticu larly if the relative 
\\'t:akness of dema nd for halibut in recent year s 
b tJ'accal Jl c t o ilTegularity of quality resu lting 
fl'um t ilt· short season. 

Progre ssive ness 

Vessels and the share system.-About 30 percent 
of the Seattl e boats included in our survey wer e 
mOl'C t han 29 yea rs old. 1\lany of them could be 
regarded as outdated by }'ef erence to modern 
mal'in e engineerin g standards, and many al'e 
only partially equipped \\' ith electroni c and other 
gear of established \'a lue to offshore fi shing ves
sels. They offer less comfolt and conven ience t o 
their crews tha n would be poss ible in new ves
sels. The gear and t echniques used in actual 
fi shi ng operati ons have changed ver y little in 
the past 30 year s. The ha libut fi sher y is no worse 
in these r espects t han are most othel' North 
American fi sheri es, but the successful r ebuild
ing of its badly de plet ed r esource under sc ien
tific management prompts the question, why is 
it not much better ? 

Part of the explanation for the apparent lack 
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of technological progress has nothing to do with 
the conservation program, but rather with th 
effects of the share system. The gl' ss b at shar 
of the ha libut fleet ranges from 21 to 22 percent 
of the gross expense, or ab ut 20 to 21 percent 
of total proceeds from sal . Any improv ment 
which increases th individual boat's shar f 
the total cat ch wi ll yield only on -fifth of th in
crease in gross mon y incom to the boat own r, 
out of which must c me the incr ase I d pr cia
ti on, interest, and maintenance co t as oc iat d 
with th new investment. To the ext nt that the 
new t chniqu involves savings in cr ew expen e 
items-such as f uel, ice, or bait-it rai es cre\\' 
incomes but leaves the boat share unchanged, 
Only if th own l' i a l ma tel' , an I thus r e
ce ived a man hare, doe he r eceive ven a por
tion of the gain unl the lay agreem nt i 
changed. ncler th se alTangem nt , there i 
littl e incentive to alter v s Is 01' gea r in way 
that in\'()I\'e a cons iderabl financia l outlay . In 
effect, t he \' I and geal' are bui lt to conform 
to the lay agreement. 

Th is i not to ay that the hare ystem i not , 
in othel' r e pects, a d s irable-or even neces ary 
- \\'ay of com pen at ing fi h rm n in the long
line fleet. A gla nce at th e vessel r etul"l1s given 
in the appendix make it clear that ther e are 
\\'ide variations in gro incom among ves el 
in an y season and among s a ons for each indi
vid ual \'esse!. A system of fixed monthly wage 
0 1' even a piece rate would r equire large financial 
r esel"\'es to tide the owner over bad year and 
might we ll result in hi s being unwilling to pay 
a fix ed \\'age high enough to hold cr ews. In ad
diti on, the share system, which makes the crew
men co-ad \'enturer s in part, not only spreads the 
inev itab ly high ri ks of fishing, but provides a 
direct incentive fo r teamwork and maximum ef
fod during t he season. The nearl y univer sal u e 
of thi s system throughout the wor ld 's sea fish 
eries cannot be attributed olely to tradition. 

Idea ll y, of CO Ul'se, the dragging effect on in
vest ment a nd inno\'ation mi ght be overcome ir 
part by making the boat shm',e fl exible, with the 
actual di \'is ion being based on an equitable com
pensation to the owner fO I' im provements that 
are clea l'iy beneficia l to both sides. In practice, 
however , ther e has been no strong dispo ition to 
put collective bargaining between halibut vessel 
owners and the Deep Sea Fishermen's Union on 
thi s basis. Interest in thi s methorl 0 1' any other 



means of stimulating improvement and renova
tion of the fleet has been pushed into the back
ground by the level of boat earnings that has 
prevailed in recent years. As long as substantial 
overcapacity exists, it makes little economic 
sense to argue for increased investment, even if 
productivity of the individual vessel could be 
improved. 

Restrictions on fishing gear.- There is another 
problem bearing on the progressiveness of the 
halibut operation that is related to the control 
program. It was pointed out in chapter 4 that 
the Commission has refused to sanction the use 
of set gill nets or otter trawls for halibut. This 
position is based primarily on a review of Euro
pean experience with these types of gear in At
lantic halibut waters, with the conclusions ex
t ended to the environment of the Pacific halibut 
as established by its own investigations. In a 
report published in 1956, the Commission staff 
concluded that the use of nets would constitute 
a serious threat to the halibut stocks. Otter 
t rawls, which would be usable on some of the 
Pacific grounds though not in others, were held 
to be excessively destructive of immature fish. 
The trawlers of the North Atlantic, though 
fishing primarily for other demersal fishes, have 
r egularly landed thousands of pounds of ex
tremely small halibut and have doubtless con
tributed to the severe depletion of the species. 
The set gill nets, on the other hand, were found 
to catch excessive numbers of mature spawners. 

In 1959, Alverson, in a paper delivered at a 
conference on fishery management at the Uni
versity of Washington, challenged these con
clusions. He pointed out that the devastat
ing effect of trawling on stocks of immature 
halibut rested on the assumption that a small
mesh cod end, designed for smaller demersal 
fishes would be used, as in the Atlantic fishery. 
If a larger mesh were employed, it might be pos
sible to achieve even lower mortality among 
undersized halibut than with the essentially 
nonselective longline gear. Even more interest
ing, of course, is the possibility of using the in
herent selectivity of the otter trawl to produce 
a larger sustained physical yield for each level 
of effort than would be realized with longline 
gear (see chapter 2). 

The argument that otter trawling would re
sult in an excessive total catch apparently im
plies that the same number of vessels would be 
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engaged. If the Commission retained its power 
to limit the catch by area, the principal danger 
would be a further shortening of the season and 
even greater concentration on limited segments 
of the halibut population. Under present con
ditions, with no limitation on entry, this danger 
would be real indeed. If the use of otter trawls 
or set gill nets did in fact lower fishing costs, a 
r ush of new vessels-new, at least, to the halibut 
fishery-could be expected; and since the older 
vessels cannot find ready alternative uses, se
vere economic pressure, a drastic curtailment 
of the time required to take the quota, and un
balanced distribution of effort would result. 

If the rate at which the new technique is in
troduced could be controlled and if the total 
number of vessels could be reduced gradually, 
these undesirable results need not follow. The 
ultimat e outcome would be a smaller fleet, using 
the type of gear that is most efficient in each 
area, with the total catch being determined as 
before. The problem is not inherent in the com
petitive testing of gear efficiency, but m·ises out 
of the absence of " any authority to control di
rectly the aggregate amount of fishing capacity 
and the rate at which new t echniques are intro
duced. 

This problem, however, is a sociological and 
political one, familiar in many industrie::J. If 
we assume for the moment that the hardships 
that traditionally follow the introduction of a 
new method could be held to a satisfactory mini
mum, adequate performance of the halibut in
dustry would require the right to introduce more 
efficient gear. If otter trawls proved impracti
cal, because of bottom conditions or costs, there 
would be no problem. If such gear proved suc
cessful, then it would seem desirable to explore 
further the technical aspects of its effect on 
yields and alternative ways of providing for its 
orderly introduction to the commercial fishery. 

It must be emphasized that there is no con
crete evidence that net fishing would result in 
greater economic efficiency in the Pacific halibut 
fishery. The fact that it has proved to be so in 
most of the highly developed demersal sea fisher
ies suggests, however, that it may be. The point 
to be stressed is that the prohibition of any gear 
other than longlines by the Commission is prob
ably necessary and desirable in the absence of 
any power to control entry into the fishery. If 
that restriction were modified, the possibility of 



increa d ffi i 11 Y through innovation w uld 
then walTant ar ful im' tigation, If l' al' h. 
on a con troll d basi, tabli h th pot ntial 
superiority of other typ of gal', th pre. cnt 
1'e trictions on th i1' use hould be l' c n id red 
t determine how and at " 'hat sp d th indu try 
co ul d adopt th m " 'i th a minimum of disturb
ance, 

Income Distribution 

Th e suneys suggest that the distribution of 
incomes fro m the halibut operati n i not affect
ed ad\'ers ly b~' the control program xcept in 
the sense that failure to pre\' nt exces i\'e entry 
lea \' es all participants nIlnel'able to any sus
tained increase in co. ts or decrea e in market 
price, Though there is some question a' to the 
\'i gor of compet ition on the exchanges. it is e\'i
den t that no fortunes are being made by delib
ernte collusion t(\ deprcss buying price', Tlte 
di\'i sion of the gross proceed ' of the H'sspis , a 
m,1 ttl' I' () f col lecti \'e barga i ni ng 1'01' ma n~' ~'e:1l' , 
wns tl1(lr()ughl~' l'e\'i e" 'ed by the \'essel owner ' 
and the "lIll1on in 19;;9, Hnd only a • light r (' \'i ion 
of the boat . hare was con ider ed, 

With UJ1l'e tricted entn' to the fishery and r ea
sonably nc ti ve bu~'er (;omp tit ion, it i to be ex
pected that total proceeds will , in the long run, 
yi eld .iust suffi cient r eturn to maintain in\'e t
ment in fish ing and mark ting and to hold th 
llecessary labor fo rce , The fact that earnings 
for some have fall en belo\\' those le\'el in recent 
years simpl~' r eflects the h31'd fact that it is 
much easier to get in when return" are attractive 
than to get out when they are not, 

H entry were r estricted-that is, if fishing 
efi'ort were ad.iusted to maximize the economic 
r ent on the basic resource-a distribution prob
lem of real proportions would develop, ince 
the same catch could then be taken at lower cost, 
n et proceeds may rise well above the minimum 
neces ary to pro\'ide retul'l1s to labor and capital 
equal to what could be earned elsewhere, hould 
this excess be siphoned off by the two Govern
ments, as custodians of the common r esource? 
If so, by what means? These problems are dis
cussed in the following chapter, We may simply 
note here that the absence of an income-di tribu
tion problem of this type in an industry based 
on a common property resource is mor e an evi
dence of exce sive co. ts than of fully satisfac
tory operation, 

Stability 

long as halibut ar Id in mp 
a wid vari ty f oth l' m r -01'-1 
abl a[ood, pric wi ll b l' lativ 
A long a th hal' y t m l' mains an n
tial way of d aling with th ri k of fi hing, fi h-
l'men' wag will vary wid Iy fr m y ar t 

y ar. nd a long a th individual I' 
catch i a matt l' fIll k, kill and th \V ath 1', 

incom of ,'til parti ipant in any in 1 y ar 
\\'ill how a wide di p l' ion, In tability f 
mon y l' tUl'l1S i an inh r nt part f virtua lly 
all fishing indu tri ,wh th 1'1' gulat d or n t, 
Any e\'aluati n of th halibut indu try' co
nomic 1 el'formanc mu t d al in l' lativ : a1' 
incom les table than th y mi ht b und l' 

other form )f economic organizati nand c n
trol ,? 

The analy i 
con cn 'at ion 11' gram ha om t nd ncy 
tn increa th intray ar and int ry ar in ta
bdit~, of pric - and ther f l' f b th \' I 
and fi:hermen' in<:om -but th xt nt of th 
inc1'eas i ' not gr at nough t n titut a ri-
ou (Titicism of p l'forman nly in eattl, 
wher E' demand includ both fr h-market and 
frozen-im' ntory ompon nt , do \\' find ub-
tantial fluctuation in day-to-day price with 

\'ariation in landing, In oth l' port, th \' 1'
riding importanc of froz n inventory r quir -
ment mak day-to-day price l' lati\' Iy 
in en iti\'e t landing ex pt \\'h n phy ical 
handling fa iliti ar badly ov rload d, 

Within the ea on howe\' 1', th patt rn f 
price definit Iy ref! ct th influ nc of th 
short a on, with I wer pric in the arly 
week and a more rapid incr a e th reaft r 
than would prevail if fi hing \\' re ext nd dover 
a longer period, The hort ea on al 0 make it 
nece ary for holder of im ntorie to e timate 
demand condition ov l' a long l' p riod, Thi 
i virtually c l'tain to re ult in mi take in an
ticipating future market pric ,and th u it in
creas s year-to-year variability in price, Thi 
effect hows up clearly in th behavior of the 
carryover, 
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It is quit po sible, on th other hand that 
income from the halibut op ration (a oP'po ed 
to prices) would vary Ie if the sea on W re 
extended, simply becau e of the principle of 
large numbers. Bad weather on the ground , a 
temporary shortage of fish in the area of opera-



bon, r mechanical br akd wn may cau 
or m re trip t b un ucc sfu!. With an av-
rag of onl y f ur or fiv trip p r ea on , th r 

i les pportunity t o a v rag th s out than 
there would be if the a on w r e extend d v r 
6 to 9 months, 

This conclusi n r ef er s , of cour to t he in-
com from longline fi shing only , Thos fish I'

m n who work a hore off-s a n might w 11 find 
that full-time halibut fi hing, yen und l' an x
t nd d eason, would till r s uIt in m ol' varia
ti n in in orne tha n would a comb ination of hali
but fi hing and stabl shore work. Howev 1' , the 
fi sh l'm n whose primary source of off- a on 
work is in other fish l'i s and m ost of th ve sel 
own r s would l'ealize m ol' t a bl incom , s ince 
th pl'inCil al alternative a r e, if a nything, ub
j ct to even m or e flu ctua ti n in gros l' turns 
P l' trip, 

VOLUNTARY LAYOVER PROGRAM 

For everal y ars prior t o 1941 and a ga in 
s in e 1956, th h a libut fi e t have attempted t o 
offs t th e t end n cy towa r d a h orter sea son 
through limitat ion on t he a 'tivities of th in
dividual boat, Discuss ion of t he effects of th e e 

fforts has been d f en 'ed to t h end of t h is chap
t 1', s ince they cut a cr os sev r a l of t h el ment 
of market performa nce set u p a s s ta nda rds, 

It houll be emphasized at t he outset th at th 
la 'ov l' scheme ha not been a imed at r estrict
ing th e total catch of ha libut nor has 't ha d any 
u h effect, A m ajor pu rpose has been to in

er a s th aver a ge price I ' e i \'ed by fi s h rmen 
by l' ducing th p ri odic o\' e rl oadi ng of port f a
cili ti , In earli l' progl'ams , t his seh me in
\ ' 0 1 · d both ext n ion of th fi ' h ing sea ' on a nd 
tagg ring of depa rture t im to br eak th pat-

t I'll of h a vy d li v ri es , I n add iti on, th en
forc d la) 0 l' b t w en t r ip i intended both 
to pro ide ne ar.\' l' t fo r fi h I'm n, a a 
h a lth m ea Ul' , and to a lI o\\' time for m ol' ad e
quat in- a on m a in tenan of b at a nd gea r , 
A a ide ff ct of th p1'o\'i ion aga i n t other 
fi shing a tivity du ring layo\, l' p d od , th p ro
gram a l 0 t end to d i. ou r a g a ual halibu t 
fi hing by boat not pr imarily engag d in lon g
linin , In th PI' war P r io I, th \" S I larm' l' 

\\' a l' inf l' d by at h lim It p l' ma n , bu t thi' 
PI' i ion ha not b en includ d in l' c nt y a1' 
b 'a u of it l' tri ti\' if ct on th op rat ion 
f th la rg l' boat, 
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in th 
la y \' r p I' \'i io n , h \' h~\\' ' no din' 
av r ag on um l' pl'ic' hrotlgh \' 'aI', 

iv n on um l' in om . and PI' 'fc'l'l'ncl" ancl 
th total catch a cI t I'm111 c\ h:, h' ('I,mnH: ion, 
th mark t-cl al'ing pl'ic' i· dl rm111 'd, Illy 
if th actu a l I \' I of eI manel i.' al l'I'd In af
f ting th l' g u lal'ity IIf . uppli ' or impl' \'1 II 
quality, for xam pl -\\'111 I' ail Pl'lC(,' IJ· af-
f ct d by t h fl ram, 

T h impact of th laro\' l' on intra: 'a.'lIll pill' 
pr ic i lik ly to b po iti\' -btl fill' I' ';1 'Oil ' 

oth er tha n th n mo. l fl' '!jU ntly ad\'ann'(1. 
If a ma.i or part of th cat 'h of halibut \\' 'rl' . old 
on th fre h mark,t and thu' had 0 Ill' t'h'an'd 
da ily, bun ch ing of landing: \\'Ialld prodllt'l' 'h<11'1 
g yrati on. in pr ic's frllm day to da~, \\ lth ht' 
inci' a ing jom inanc' of :torag' el('manti for 
fl' ozen fish , how \'c r, tllis t 'IHI 'ney ha, hu II 
inmecl out to a mark,cl rl 'gr 'e, Tlw anal~, I: of 
cha pter 7 ineli 'at's that claiJ ,\' Wilt'" in I\A 'hi
ka n, \\' he r e \' il' t ua ll y all landlllg, aI" 1'1 OZl'n, l't'
s pond onl y s li g htl y to f1uctuatIllns in 1'I'l't'ip __ , 
Onl y \\' hen the ca paci ,\ of port faciliti(': is I':\:

cceded do \\" fi nd . harp brcak ' In pri«', III ,"t.
att l , \\'herc ther e i: an Important d( mand fill' 
fres h fis h , pric 's do r 's poncl mol" til \ ana illlt-. 
in da ily landi ngs, but not 0 th ' dl'gTt'(' t'h:trac
t e r i, ti c of an all ,tilln d 'aling in non" IIralJlt' 
pe rishabl :, 

Th c anal,L' i, of chapt('I' 7 .ugg-f' t , tlla tIl!' 
layo \'er I'esult: In sllghtl~ Illg-llI'l ,\\I'rag-f' pl'il' S 

to fi s her l1wn, not 1J't'ClIl:l' It I ('dUtl" \ .11'1;1 lOll"; 
in dai ly rec'Ipt:, but b 'cau, I' till' I', t'll:llln !If 
the ' ca on red uces mal'k!'l111g co"t.- anti Itt' 
necessary allO\\'anc 1'111' J'i k on 111' part of ill
\'('n tory holdcrs, Th' magnltudl' Ill' h' Imprl l\ I'
m nt cannot h' ,'timat 'el \\ Ith pn'ei 'llIll , llll/' 
can th di\'ision of the :a\ 111g' h' \\'t' 'n li.h 'I'
m n a nd port buyer ', T\\'o POll1t , ho\\' '\' '/', art' 
e\' ident: (a) ,om redudlOll In l' 'al l'O ·t: mu: 
b ach ie \'ecl by I ngth ning til ' .- 'a 'on III tlw; 
\\'ay and (~ th· 111(;1' 'a"L' Illl'!' urns to Ii IwrnlL'1I 
and dealt'rs do ,: no lllm' frllm an~ ill '1'1" \ " 111 

CO il , uml' l pl'le ", 

T h elfe( , on effi 'ipnn' of hI' layo\'l'r pl,m 
ar m i' d , TIH' 1'l'C)lll/','mt 'll hat III, It 11lt'1l ,llId 

\' 's:eL \'( maw (Ill IIf "t1WI' Ii." I'll' dill'll, r ht, 
,-da~ r I. t IW/ltld 11111/ <.a I!HI halllH! II hIll r 

and r ducl' 0\' ' /,capael y 111 h' II, , I)n It 
nth I' hand, I mu, in 'I' 'a :> It:> a\ "I' ," II n rI 
1'1' illl ' ne' durin whIch \:> t,1 and m II m kt' 



no contribution to output in any other activity. 
The significance of this effect depends largely 
on the actual use made of the layup time. If, in 
fact, the fishermen do require a rest of 8 days 
between trips for sustained working efficiency 
and if the owner of the vessel is able to do rou
tine maintenance and repair work that would 
otherwise cut into later operations, the real cost 
of the idle periods is negligible. 

On balance, there seems little doubt that un
der present Commission regulations the layover 
program represents an improvement over un
restricted fishing. It cannot be regarded as a 
fully satisfactory substitute for a program that 
would lengthen the season by reducing the num
ber of regular halibut vessels. It cannot get at 
the fundamental problem of overcapacity with
out running afoul of the antitrust laws, and its 
effectiveness is limited by the necessity of com
promising group interests and the absence of 
legal enforcement powers. 

CONCLUSIONS 
The halibut program is to be credited with a 

major role in the rebuilding of a valuable re
source and the establ ishment of a level of sus
tained output far above what might have been 
expected under unrestricted fishing. The Com
mission has accomplished this rebuilding in the 
face of formidable problems of reconciling the 
interests of special groups within the fleet and 
of the two Governments concerned. The evi
dence of its firmness is recorded in the rising 
catch and its objectivity is shown by the un
precedented support and compliance given by 
the industry. 

It is this very success in one dimension of the 
industry's performance that makes the weak
ness in others the more challenging. As long as 
the fishery remains open to all comers, every 
gain in physical productivity, price, or technical 
efficiency will invite new entrants and will dis
sipate all or part of the benefit to society. Until 
we recognize the necessity of conserving other 
resources as well as the halibut stock, the job 
must be considered only half done. Efforts by 
the fleet to improve efficiency by lengthening the 
season have been beneficial but are limited in 
their effect because such efforts do not deal with 
the root problem of overcapacity. 

SUMMARY 
The restriction on catch imposed by the Com-

mission in 1932 and the rate at which quotas 
were increased were not based on economic con
siderations. Nevertheless, the conservative ap
plication of its biological criteria, modified by 
certain requirements of the industry, has pro
duced catch quotas that probably did not devi
ate greatly from optimal levels in economic 
terms. 

The tendency to increase t he number of ves
sels and men participating in the halibut fishery 
did not impose serious costs in t he economy dur
ing t he 1930's when unemployment was wide
spread. Thereafter, however, the effect of quota 
regulation without restriction on entry has been 
to tie up resources that could have been used t o 
better advantage in other industries. It has al
so reduced the efficiency of both fish ing and mar
keting operations. 

The halibut fleet has shown little technological 
progress during the past 20 years. In large part, 
this lack of progress is not a result of regulation 
but of the effects of the share system on the in
centive to invest in new vessels and gear. Mod
ernization of the fleet has also been impeded by 
the low level of vessel earnings in recent years . 
As long as entry r emains uncontrolled, it is not 
practical to t est new fishing methods that might 
be more efficient. 

The conservation program has not had any 
recognizable effect on the distribution of income 
among fishermen, vessel owners, and marketers. 
It has resulted, however, in slightly greater 
variability of intrayear and interyear prices and 
incomes as a r esult of the severe shortening of 
the season. 

The voluntary layover program undertaken 
by the halibut fleet has had some favorable effect 
on the length of the season and thus on pr ices 
and costs. Its benefits, are relatively small, since 
the program cannot be enforced legally and can
not deal with the fundamental problem of over 
capacity. 

102 

LITERATURE CITED 
ALVERSON, D AYTON L. 

1959. Recent developments in fisheri ng methods 
and effects of management on efficiency. In 
James A. Crutchfield (editor), Biological and 
Economic Aspects of Fisheries Management, 
p. 142-147. Proceedings of a Conference H eld 
Under t he Auspices of the College of Fisheries 
and Department of Economics of the Univer
sity of Washington, Seattle, F ebruary 17-19, 
1959. University of Washington , Seattle, 
Washington. 



Chapter 11 

POLICY IMPLICATIONS 

We have proposed a set of objectives and standards of performance differing from those on 
vhich the present program of conservation is based. It is therefore incumbent on us t o explore 
:he differences in policy that follow f rom their application and to point out both the possibilities 
md the pitfalls. Of pitfalls, ther e ar e many, since the proper policy of conservation is a broad 
ssue encompassing not only economic aspects but also biological, social, political, and legal ones. 
\lthough we have placed great est emphasis on t he economic aspects, we cannot overlook the other 
·elevant considerations in discussing practical policies. 

The halibut indust ry's economic problems are mor e or less those of the American and Canadian 
lsheries as a whole. The biological aspects of halibut management are already on a firm basis, 
'lith a solid statistical progr am, industry support of r egulation, and close cooperation between 
.he two governments. The halibut case thus presents a unique opportun ity to integrate biological 
md economic obj ectives in an att ack on the troublesome problem of cost and earnings. If we can 
!xtend more full y the benefits of conservation to the individual vessel owner and fisherman and 
o the consumer, prospect s for the entire fishing industry will be brighter . 

We do not presume t o offer final answer s to the numerous problems that will arise in specific 
Lpplications. This is a task fo r t he Commission, its staff , and t he industry leaders who have t he 
iepth of knowledge and experience r equir ed to do the job. The remainder of this chapter is ther e
'ore restricted to a consideration of f undamental principles of r egulation, their r elation to eco
wmic objectives, and the possible response of the industry to alternative policies. 

The entire problem of policy t urns on the necessity of conserving the basic halibut resource. 
:f, as in preregulation days, it is t r eated as a completely free good, open to all comers without re
:triction, disastrous overfishing r esults. If, as under the present quota system, the two govern
nents jointly r estrict fishing effort, over fishing in the biological sense can be prevented, but 
vith no control over the division of effort among individual vessels, the net economic gain created 
)y control is dissipated in excessive costs. The essential problem is thus to manage the r esource 
n such a way that the amounts of capital and labor employed in its utilization are not excessive. 
[n particular, it is uneconomic to have a large fi shing fleet taking the quota in a few months with 
lessels and men idle, or only par tia lly employed in less productive fisheries, for the remainder of 
;he year. 

How is efficient economic management t o be achieved? Private ownership of the halibut 
~rounds by one firm is impossible on legal grounds, quite apart from the possible abuses of the 
nonopoly that would be conferred. A sea fishery cannot be subdivided into separable units to en
mre competitive behavior by a large number of individual private owners. On the other hand, 
~ven if government operation promised greater efficiency, which is questionable, such operation 
Nould not be considered by either Canada or the United States. We can, however, find a middle 
~round, comparable to the situation in publicly owned fo rest and grazing lands in which the gov
~rnments jointly assume "ownership" of the resource but provide for its use by private firms 
lnder terms that assure rational exploi tation. In a sense, the assumption of public ownership was 
lccomplished in the Convention of 1931, but the governments have never taken the further step 
)f recovering the potential net yield that their control policies brought into being. Despite the 
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l'e triction on total effort, the resource remains free to all users , The r ent, which should accrue 
t o the owner, simply supports more tenants than are required, 

In this chapter, the principal topics discussed are (1) methods of reducing excess capacity, 
(:2) objections to controlled reduction of the fle et, (3 ) proposals for f urther gear research, (4) 
administration, (5) alternative proposals, and (6) concluding recommendations, 

METHODS OF REDUCING 
EXCESS CAPACITY 

Analytically, two lines of policy might be con
sidel'ed : (1) chal'ge the users of the l'esource 
enough to ensure that they can earn a competi
tiye l'etU l'l1 only if the minimum number of op
timal fi shing units r equired to take the desired 
catch is employed 0 1' (2) r estl'ict the number of 
units to that minimum level and allow the indus
try to cliyicl e the l'ent among fi shermen, vessel 
owners, and dealers as it chooses, 

Taxation of Fishing Enterprises 

From a theoretical standpoint, the first meth
od would be pl'eferable, Given product prices 
and the costs of capital and labol' inputs, ther e 
is some I)l'ice fo r fi shing l'ights-that is, a tax 
01' license fee-that would permit just the right 
llumber of optimal vessels, fishing fu ll time, to 
earn necessary returns while taking the desired 
total catch, This situation is precisely the one 
pre\'ailing in the use of "owned" l'esources, such 
as agricultl1l'al land, ",here the ownel' of the land 
charges as much as the most effi cient usel' can 
affurd to bid-or employs the b nd himself if the 
iotal net retUl'n can thel'eby be increased, Tech
nological changes leading to lower costs or an in
crease in price'S \\'ould require a higher charge 
for usc or the resourCe as the value of its mm'
ginal pruduct increa ed, thus pl'eventing ex
cessiye use of other factors that would otherwise 
be attnl.cted by the higher return , Distribution 
of fishing effori between southern and western 
grounds could be controlled by delineation of 
an.:a, as at pl'escnt, \\'ith differential charges, 

Attracti\'e as this proposal is in terms of sim
plicity and minimum direct interfer ence with 
fishing operations, it pre ents serious weak
npsscs in actual application if used without 
othCl' controls, The de ired r estriction of the 
number of ycS els wou ld be r ealized only on the 
a umption that the individual fisherman takes 
full account of the long-run effects of increased 
[ort on yield, Once the fishery was stablized 
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at the desired level of catch, it is assumed that 
new entrants would be deterred by the knowl
edge that more effort would lower the catch per 
vessel below the point where a satisfactory re
turn could be earned, In the short run, however, 
new vessels would, in fact, add to the total catch 
in almost direct proportion to the increase in 
effort. 

This is a variation of the familiar case of un
stable equilibrium in a competitive industry 
with constant costs, For practical purposes the 
only reason for increasing costs would be the 
population effect of increased fishing effort, and 
this would show up only after a considerable 
lapse of time, Since it is far easier to attract 
new enb'ants than to drive them out, fluctuations 
in prices would tend to produce persistent excess 
capacity and chronically low incomes, 

Even more serious is the implicit assumption 
that the halibut fleet operates in isolation, Ac
tually, of course, longlining as a ready alterna
tive for vessels engaged in many other fisheri es 
in Northwest waters, What of the likely situa
tion in which the halibut fleet is adjusted to a 
r ental charge that permits just t he right number 
of vessels to take the right catch, with earnings 
to labor and capital equal to those in alternati ve 
uses, while other fisheries are sever ely de
pressed? This situation would induce a shift in
to halibut, with at least a temporary increase in 
net r eturns to the new entrants, The resulting 
overcapacity and overexploitation of the halibut 
population would be self correcting only as the 
effects on population, yield, and costs showed up 
in later years, MOl'e important, if earnings in 
the alternative fisheries remain at depressed 
levels, there is no way in which the rental 
charge 01' tax can achieve both optimal levels 
of catch and opportunity incom s in the hali but 
fi shery, Use of the market price mechanism to 
assure the optimal level and omposition of ef
fort in one fi shery r equires that the same mecha
ni m be used in all others from which vessels 
might be drawn, 

Primary reliance on taxes or fees to hold the 



:lumber of units to an ptimallevel as urnes that 
)hysical input-output relations are reasonably 
;t abl and easily quantifiable , nf rtunat Iy 
:h yare not, and th political pres ur c nt 1'

ng n th fixing of th tax would pr clude the 
1 gr e f fl xibility ne d d to cop with chang
ng conditions in th fi hery, 

Mol' over, we ann t ign l' th p rsi t nc 
If ov rcapacity and depr ssed v I eal'l1ing 
n the fish ri s as evidenc that l' du cing eal'l1-
ngs is a low and difficu lt way of liminating 
mbmarginal boats, If the pr blem were one of 
, straining the dey lopm nt of overfishing in 
lew indu tri s-all handl d in the ame manner 
-the tax or li cen fee a lon might suffice to 
)l'odu e an appl'oximation to optimal fishing, In 
he pl'esent case, ov rcapa ity and ubnol'mal 
'ess I al'nings a ll' ady exi t, and it would take 
, bl'ave admini. b'ator t o propose that the prob
~m b solved by addi ng mOl'e co ts a a means 
If conecting the low al'l1ing, It is po sib le, of 
ours , that a nominal license fee would elimi
lat many of the ca ua l halibut boats and thu s 
ncr a the arnings of th e r egular fl ee t, This 
ction, howev 1', would involve at most only 10 
o 15 per c nt of th catch a nd would take time 
o become eft:' ctive, 

.estrictive Licensing without Taxation 

At the other extreme, it would b poss ibl e to 
liminate the x 'ess number of \'e~se l s dil'cct l~ ' , 
: ith ut attempting to imposc a charge OJ' fee, 
Y l' quil'ing that all par~icipating \'esse ls b li
en d an I th en r edu cing the numbcr of li ce nse, 
1 ac ol'dance with a predetermined time s 'heel
Ie, The r eduction 'ould 1 e adju t 'd to the nOI'
lal atb'ition of the fl eet by retil'ing Ii enses a 

sse ls were withdn1\\'n from th e halibut ti s h e l ' ~ ' 

l' in ases \\' her e a I ic n ed \'esscl did not P,1l'
iCil at in the fi shel',\' for a specified llumber of 
ea on , Th l' duction might be ace Icrated , if 

s ir d, by joint Go\'el'l1m nt program~ of pur
ha e and l' til' m nt of licen e , 

Again, h \\' \' el', a Pandora's box of problcms 
, open d in th al pli ation of a "co ' t-fr 'e" li
en ing plan, n the ba i of our urn' ~' elata, 
\'en a l' lati\' Iy mod t de T a in th num b l' 

f l' gular halibut \' I'-and a 01'1' sponding 
ncr as in th numb l' of trip f tho l' main
n '-would rai in ome ' abo\'e opp rtunity 
~ \' I Th lin ~ would in eft:' t, mfer 
hal' in \\'n l' hip of th l' ourc and h n 
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claim on the n t l' II hat w uld arL a' h ~
gregat t of taking any gi\' n cat 'h i. r
duc d, Th additi nal proc cl' would I, li
vid d b tw n hal' fi h rm 11 and \ ,. (' I l)\\"ll-

l' thr ugh c II tiy bargaining and h· w" n 
both procluc l' gr up and mark ,t ' I,, ' till It, 
ba i of the tructur and c mp iti\ 'n , 'I f till' 
port mark t , 

If total inpu t ar l' duc 'cl nough n rl'alizl 
ignificant conomi ,thi. r 'nl rai 'I" profit np

portuniti that uld di rupt th ' inclu . tr~" alld 
I ad to wa, t in oth l' dir' 'lions, It clluld, for 
exampl , lead lic n hold l'. into a comp ,titJ\" , 
race to build larg l' and fa ' t r \' : ,1'1, In ()rd('I" 
to get a larg r shar of th total p 'rmitted cat 'h , 
ven though uch aU mpts \\'mIld he s ,I 1'-dl'f 'a -

ing and might l' ult in higher (:l\ ' rage t:o:t: fo}' 

all boat, The AI' t operator \\'ould do \\'(' 11 in
c! ct, but the end re ult would ag-ain b' a di, :i
pation of th l' nt in exc 'ss i\'c cot-. TIll' gap 
between mark t pric 's and Ii- hing ud· l111ght 
a lso induce dea lcrs to acquirc li cense" dlrl 'cl l,\ 
or indirectly, and could c\'en attract larg-l' . '1.'

ondary \\'hol a lcrs and ('hain rl'laill'rs Into 11\
pa s ing exi st ing primary d al ' I'S clltirel~, ~Im
ilarly, th e eft:' ctirc rc triction Illl nl'\\ l'ntl,\" 
might induce \'cs:el owner: to ol'j.~allizl' In illl at
tempt to reali ze m ore fully th ' i>lltl'ntial lllonojl
oli ' tic gains from theil' pri\'ill'gl'd Ill., itiol, I 
i impossibk' to sa~ a pl'I{)ri \\ heth l'l thl' I' dl'
\' ·Iopmellls would be d ' triml'nta l t() Ill' g('llI'l'al 
eflki ency of the il1dustr,r or ll()t, Ill' \\ Ill' Iwr, 
c\'cn tl1L'Il, thl'~' would not leaH' til!' IlIdll. r~ 
bette I' off than it is ulldl'r u.mpll't( 'I~ ll1111'

, tl'idl'd 'ntr,\', A poli c~', ho\\ ' \'cr, that I: almo, t 
ce rtain to causc rapid changl's ill till' l'I'gallIZ<l
tion of tlw i ndustl , ~ , as the participallt : \ II' fill' 
the ne\\' I,\' creatl'd 'clll1()mic rl'nt mu,'t ], , \ 11'\\' 1 d 
\\' i th lllwasi ne '- , 

Recommended Program 

To b eft' 'cti\'e and at the same t inll' to \\ III Ilf' 
n ' cessary upport, a program aiml'd a th' 1"

ductiol1 of unn ce::;. <lIT co:t, in til<' hali],u lll

du try will hare t() combine dir 'ct )' '" trit, j"1\ 

on total catch and the number of \'c" 'I. \\'1 h 
a tax or f 'he lul l that fon: , tho," 1','l1lalll
ing to pay at I a t I art of th ' I' 'nt ac Tuillg" fl'!un 
th ir limited ace .: to th ' I", (lUlU' hI! 
impo d only aft l}' l' 'duct Ion in co, 

nin antl~, Abo\) all, II \ I))' g'ram 
mu autlOu ' lytu\\anl it obJ uel 



a plan might start with the licensing of all exist
ing yessels for a pel'iod of pel'haps 5 years, No 
new licenses would be issued. At the end of the 
5-year pel'iod, all licenses would expire, There
after r eduction on a scheduled basis cou ld be , 
achieved in either of t wo ways : by auctioning a 
predetermined number of li censes, with open 
bidding, or b~' li censing all applicants at a fee 
s u ffi c i entl ~' high to achieve the r eduction in ves
sels and the extension of the fi shing season , 
Ther e al'e ::;ound r easons, economic and stra
tegic, for restoring a sati sfactor y level of r e
t urns bdon> undertaki ng a tax Ol' fee sy tem de
signed to mai ntai n it. On the other hand, it must 
be recognized t hat a reduction in the number of 
licensed yessels makes each r emaining license an 
increasingly valuab le property right, T he li
cen;-.;es should therefol'e be made transferable. 

This "stageel" reduction would l ea \'C~ t he po
tential fishi ng capacit~· of the fl eet in exce s of 
the t(ltal catch t hat should be taken . Indeed, it 
i::; highl~' unlikely that OUl' knowledge of biologi
cal and ccollomic factors would ever r each a de
gree of ]1recision \yhel'e the total effort would be 
safel~' entrusted to the licensed vessels with no 
othcr restl'ic:tion , It would t her efore be neces
san' to maintain the a!'ea quot a t echnique, 
\\' hidl ha::; pI'oved \\'ol'kahle and acceptable and 
\\' hieh could be em ployed with considerably 
l1lnl'L' tlpxibi lit~, \\'ith a fl eet of manageable pro
portions. The use of quotas would al so enable 
the Commission to achieve a c1 esirable geo
graphic distri but ion of fishing effort. 

The eYentual di sposi ti on of licenses by pel'i
odic competitive bidding has much to r ecom
mend it. It would yield a price fo r licenses based 
on the close calculations of those best qualifi ed 
to judge the economic r eturn to be earned from 
the right to fish fO!' halibut . It would provide an 
incenti\'e to cleyelop an efficient fleet , and there 
is a strong presumption that t he high bids would 
come consistently f r om t he mOl'e skillful fi sher
men. The sale of fi shing l'ights by competitive 
bid wo uld also provide a semiautomatic buffer 
to absorb the effects of changes in market prices 
and costs. Dur ing recent years, for example, 
the burden of low prices and rising costs would 
have been borne largely by the governments, as 
"landlords," in the fOl'm of lower rents, rather 
than by the individual vessel owner and the 
shar e fi sherman. 

This method of allocating r estricted fishing 

rights would not be without its problems. It 
would r quire a decision ( s entially p litical 
rather than economic) as to th sharing of the 
rights betw en Canad ians and Americans. In 
addition, a license fe , whether a flat charge r 
a price determined by auction , b comes a fix d 
cost to the vessel own r. This c t obviously 
bears mor e heavi ly on th bats landing smaller 
fares. If, however, one ul t imat e pur pose of reg
ula tion is to achieve greater effi ci ncy in the in
dividua l operating unit, som displacement of 
the sma ller combination vessels by vessels s peci
fi call y designed for 9 months of offshore fi hing 
is in vitable, The important point i tallow 
suffi cient time for the r eadjustment and to f 1-
lo\\' t his process with tudies of cost and earn
ings. Anothel' li sturbing po sibility, mentioned 
ea rl ier , is the introduction of boats too large for 
effi ciency in an attempt-obviou Iy self-defeat
ing in the end- to get a larg r share of t he catch 
and to spread the cost of the fi shing r ight over. 
mor e units of output. 

These consicler ations uggest tha t a licensing 
program coup lecl with a uniform tax per pound 
of fi sh deliver ed might be the most desirable way 
of siphoning off excess r eturns as and when the 
curtai lment of the fl eet and the consequent ex
tension of the season r equir e it, It would not 
penali ze the effi cient small boat , but would d is
courage use of larger boats olelr to gain greater 
load capacity and a greater share of the per 
mittecl catch, 

Regar dless of the t echnique employed, it 
would be neither pos~ible nor desirable to com
pute precisely the true economic rent and to re
cover a ll of it fo r the governments . A consider
able margin should be r eta ined by the fishermen 
fo r their incentive. F irst call on t he net amounts 
r eceived by the two governments should go to 
cover expenses of the Commission and, if pos
sible, to expand its budget for r esearch. Since 
its operations are an integral part of the halibut 
fi sher y, its cost s are properly chargeable t o the 
r ental r eceived from the r esource. Any receipt 
in excess of the Commission's r equirements 
could be retained as general tax revenues, re
distributed to the industry directly, or used to 
speed up the reduction in li censes by compen
sating holders for voluntary withdrawal. 
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It could be expected that a significant im
provement in the economic position of the fleet, 
once r ealized, would necessitate further de-



:reases in the number of vessels over time. For 
It least a decade, there has been virtually no re
)lacement or thorough-going modernization of 
ihe American fleet , because of its poor earnings. 
Nith the achievement of satisfactory profits, re
)lacement of older vessels could be expected 
md, with it, a st eady increase in the fishing ca
)acity of the fleet as a whole. Even if present 
'estrictions on gear ar e maintained, it would be 
lOssible and desirable to reduce the cost of fish
ng as the efficiency of the average vessel im
,roves. This increase in efficiency, however, is 
LOt likely t o occur rapidly enough to cause seri
us dislocation and personal hardship. 

OBJECTIONS TO CONTROLLED 
REDUCTION OF THE FLEET 

Once an industry becomes adjusted to a situa
ion-however difficult it may be-any change
.0 matter how beneficial-will create problems 
or certain groups. The proposals presented 
.er e will therefore encounter opposition on a 
. umber of grounds. Some of the objections are 
nalyzed below. 
It is argued that any curtai lment of vessels 

1 the halibut fishery will r educe employment 
pportunities and force fishermen into occupa
Ions for which they are not trained and into 
reas where they may not wish to live. This dis
)cation of fishermen might be a serious problem 
, it were proposed to reduce inpl'ts rapidly. 
uch short-period action is not recommended. 
f the program is stretched over 5 to 10 years, 
le necessary r eduction can be accomplished 
rithout serious pressure on the present partici
ants. The halibut fishery, like any other inc1us
~y, has a stream of men who are leaving-some 
y aging and some by voluntary shifts to more 
romising occupations. If we simply cut off new 
ntry, which a lready is low, and provide suffi
lent time and advance notice of our objective, 
le r eduction in vessels and men can be accom
lished without serious hardship to present par
icipants. 
Fundamentally, it must be emphasized that 

mploying more workers than is necessary for 
given output is a nonsensical objective-ex

~pt possibly during general unemployment, 
'hen it could be regarded as a form of work 
~aring. The unprecedented growth in economic 
'elfare in the wester n world has been achieved 

by getting more output with less inputs. Liv
ing standards in North America reflect our 
continuing success in meeting basic needs-par
ticularly for food-with fewer and fewer re
sources, thus providing the basis for expansion 
of both capital and consumer goods industries. 
The record of the northwest regional economy in 
the postwar period indicates ample ability to ab
sorb the small increase in the total labor supply 
that would result from a i'eduction in the halibut 
fleet. The question at issue is fundamental: do 
we use the gains of the conservation program to 
support more marginal fishing units or do we 
(1) provide better incomes for those individuals 
who are actually needed and (2) produce more 
of other things. 

Sliggestions that inputs be reduced might 
also be criticized on the ground of interference 
with private enterprise in the fisheries. We can 
only point out that the ex istence of the present 
program of control is a testimonial to the fact, 
now widely accepted by fishery biologists, that 
ul1l'estricted private enterprise is self-destruc
tive in the use of common-property resources . 
Policies which direct private initiative along 
channels that improve the lot of both producer 
and consumer are an inherent part of American 
and Canadian policy toward such resource-based 
industries as forestry and petroleum-and for 
essentially the same reasons. 

A more serious problem concerns the effect 
of a reduction of units in the halibut operation 
on other regional fisheries. From the standpoint 
of the salmon, tuna, sardine and otter trawl 
fleets, which might be expected to receive some 
of the exodus, the solution to the halibut indus
try's problems is not an unmi xed blessing. From 
the standpoint of the economy as a whole, much 
of the r eal saving achieved in the halibut fishery 
will run to ground if it simply shifts overcapac
ity to other fisheries already burdened with 
more boats and men than they can utilize fully. 
The hard fact is that there is too much capacity 
in virtually every major Pacific coast fishery. 
In the salmon fishery, for example, the problem 
has been so acute at times as to threaten the 
entire structure of catch controls. 
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The fact, however, that the other fisheries are 
burdened by overcapacity is no reason for aban
donment of measures to improve the status of 
the halibut fleet. Rathel', it suggests the need 
for a common set of objectives for management 
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power to restrict new entry would prevent a 
recurrence of the needless surge of new vessels 
into the fishery, such as occurred in the late 
forties, and the subsequent difficult downward 
adjustment. 

As an alternative to a layover program, en
forced by the Commission, it might be worth
while to explore the possibility of a cont rol sys
tem based on total fishing time per vessel. Total 
fishing time required to approximate the desired 
catch in each regulatory area would be divided 
among vessels applying for permission to fish. 
Each boat would then be free to use its alloca
tion at any time during a longer open season. 
This system would spread landings over a longer 
period, as some vessels would reserve their fish
ing time to take advantage of higher late-season 
prices or to fish banks where concentrations oc
cur later in the year. It would also permit the 
individual vessel owner to coordinate halibut 
fishing with other fishing operations more close
ly than at present. 

From an administrative standpoint, the feas
ibility of such a scheme depends on the accuracy 
with which fishing time can be converted into 
catch estimates. At best, it would probably re
sult in wider fluctuations above and below the 
Commission's targets from year to year and 
would add a further element of uncertainty with 
respect to inventory policies of marketing fi rms. 

CONCLUDING RECOMMENDATIONS 

In brief, the possibility of r ealizing the full 
economic potential resulting from the success
ful rebuilding of the halibut stocks hinges on 
the reduction of inputs. At the same time, con
siderations of equity and political feasibility r e
quire that any change in this direction be made 
slowly and with the same cautious regard for 
observed results that has characterized Commis
sion actions in the past. The suggest ed policy 
would therefore follow these steps: 

1. License all existing participants in the 
fishery, without charge or with a nominal 
fee only, and issue no new licenses. 

2. Initiate regular studies of costs and earn
ings of vessels and fishermen to provide a 
continuous check on the economic status 
of the fleet. 

3. At the end of an announced interim period 
-say 5 years-undertake further reduc-

tion of licenses. Distribution of licenses 
between Canada and the United States 
would be determined by negotiations by 
the two Governments, adhering as closely 
as possible to the prevailing situation. The 
r eduction could be undertaken directly, 
with competitive bidding for licenses at 
stated intervals, or indirectly by imposi
tion of a tax on fish delivered. Under either 
method, the Governments would not re
ceive any portion of the catch receipts un
t il earnings had been restored to satisfac
tory levels. 

4. Earmark the proceeds of any tax, license 
fee, or license auction first for app lication 
toward expenses of the Commission's re
search and r egulatory operations. Any 
amounts above that could be used to speed 
retirement of licenses or to add to general 
revenues. 

5. Undertake a r esearch program to test the 
feas ibili ty of other cost-reducing meas
ures, such as the controlled introduction of 
new fishing methods proved to be more 
economical. First access to licenses for the 
use of new methods should be given to ex
isting licensees. 

The question, can performance of the indus
try be improved within the present framework 
of biological regulation, raised at the beginning 
of this section can be answered with a qualified 
affi rmative. It is possible to move in the direc
tion of mor e economical use of the halibut re
source with r estrictions on individual freedom 
no more onerous than those imposed on other 
resource-based industries. By extending the 
period of transition, the fundamental cause of 
the industry's economic problems can be cor
rected without unfair burdens on those now en
gaged in the industry. There is a growing 
a\yareness in the fleet of the vital importance of 
decreasing costs in the face of competitive pres
sures. This awareness-together with the long 
history of cooperation among the two govern
ments, the Commission, and the industry-of
fers an unparalleled opportunity for further 
progress in this pioneer program of fishery 
management. 
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SUMMARY 

The halibut industry, already on a sound fac
tual and administrative basis, offers a unique 
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Appendix I 

MATHEMATICAL FORMULATIONS 

In this appendix, simple mathematical formu
lations will be provided to supplement the ver 
bal and graphical theol'etical exposition pl'e
sented in the t ext , First, the properties of a 
model of the population dynamics of an unex
ploited fishery wi ll be explor ed , Then the model 
will be expanded to take into consideration the 
effects of economic exploitation of the fishery r e
source by man, Finally, a "micl'o" a na lysis of 
the management of a privately owned fish r e
source wi ll be presented , 

,\ ;\lODE L OF A.:\ U:\EXPLOITED FISHERY 

The basic relationship in t his approach 1 t o 
the beh,wior of an unex ploited fi sh popu lation is 
the follO\l'ing one : 

d,\' =r N ( l - N / N.,) , 
tit 

( 1) 

I rI.\'· tl ' t t t f I II lere til IS le ill S a n aneous I'a e 0 C lange 

of till' tlsh population, .Y is the population at 
time I, and )' and .\ T" a r e parameters, or fixed 
qua ntiti es , 

Equation 1 states that the dependence of the 

natural g rowth rate, tll,V, on the populat ion, X, 
( I 

is such that it is zel'O wh en . T = 0 a nd when 
.Y .Y." positive when O< .\' < .Y., and negati ve 
when .Y ,>.Y ", \Vhen ;V = I:! .V", the natura l r ate 
of inCl'ease attains a maximum, Further , oyer 
the l'C1llge of pos itiYe growth rates, the r elation 
j:-, symmetrical abo ut N = ~:! ,V"' As Beyerton 
and Holt pointed out (p. 330 ) , the fell' expel'i 
nwntal studies supporting equat ion 1 l'efe]' to 
int:l'ease in number s, not in weight. To assume 
that gl'<)\\·th in popu lation weight is also a sym-

. \f'("ord ln~ to lil·\'t:'l'lon find lI o ll (1!l.i7). the ap p roa c·h pu ns ut'd 
ill this ~t'l"ljo n. th t • "si~mt) id (' u n 't"" th~ol'Y. was deve loped hy H jort. 

.Iahn. OUl':-.tati. and Graham. :lllti suh!-.f.:>tjuen tl y :.uloptt'd in t'!:!st' n (' .. lay 

a lIurnlll'r of oth ..... aut hors in di s(.' u.ssi ng- proldt.'rn s o f fi::, ht.'l'.\' t.'x ploita

tion , for l':'>.:am))ll'. Sl'ltto" ; Bael'end!); and Schaefel). For additiona l 
I,'ftolt'n,ol·~. !'Il:'l' the l,il ,lio}.:"l'ap hy in Bt>vl.:',oton and H oll' ~ wOl'k. Som e 

~ h tlrt"omi ng-s of this approach are notro l,y l3t.:'verton a nti H olt. They . 

how( \"t'r, do statt': "the sigmoid curve theory , uy m aki ng th e si mp le~t 

n".honRI,le ns:-.;urnption ahout t he dynamics of a popu lation. is va luable 

., ... :\ nll'ans of oiltninmg'" a roug-h apprec'iation from th t.' minimum o f 

data." It is hoped that fishery biologists will be i ntt-rested t.'noug h i n 

tht' mudds J)rest!nt d in t h is aplll'ndix to make improvem enls i n t h e 

1a11l11lJ.tkul a~Jlt.:'C1 S of the analysis. 

metrical sigmoid involves some difficulties of 
which the assumpti on t hat " the incr ease of the 
population depends solely on its total weight and 
is independent of the age- and size-composition 
of the individua ls comprising t hem" appears to 
be the most ser ious. They remark , however, that 
this approach "seems to describe well enough the 
essential fea tures of the growth towards sta
tionar y states of the very few natural popula
tions for which suitable data are available." 
F 01' t his reason it wi ll be adopted in what fo l
lows. 
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The solution t o the differ ent ial equation in 
( 1) is the well-known logistic growth curve, 

N N . ( 2) 
1- (l - N J N ,, ) e- " 

in which t is time, ('. is the natural logarithm 
base, and N I) is t he popUlation at time zero or 
the initi a l popu lation. The solution in equation 
:2 indicates that as t ime pi'ogr esses the popula
tion wi ll cha nge from its initial value, No, and 
will fin a ll y r each the "alue .\T." the fi na l station
a l'y value, As equat ion 1 is \\Titten, this develop
ment of t he po pulat ion will take place without 
osci ll ations. 

[Cunningham (1958 :23-1) states t ha t experi
mental studies wit h biolog ical populations "al
most inva ri ab ly show a va ri at ion much like th is 
(that shown by eq u a~ion 2). However , instead 
of approaching t he ul ti mate ya lue (Ns ) mono
tonica ll y, thel'e a re usua ll y over shoots and de
cay ing oscil la tions about t hi s \'a lue, Sometimes, 
even violent oscill at ions abo ut t h is value are ob
ser ved." He di scusses t he fo llowing modifi ca
ti on of equa ti on 1, a mixed d iffer ence-differen
tia l equati on, the solut ion to which may exhibit 
such oscilla ti ons: 

(~~ = I'N (1 - Nt.II / II S> 

in which N, ... is th e populat ion lagged n time 
peri ods. If such a model is ap plicab le to t he hali
but case and if the pa r ameter s in the model as
sume appropriat e va lues, perha ps a case could 
be made fo r natul 'a l flu ctua ti ons in the halibut 
population a Burkenroad suggests ; however, 
as f a r as the au thors are a wa re, there are no 



empirical studies that have been carried through 
to test the validity of this modified form of equa
tion 1.] 

A MODEL OF AN EXPLOITED FI HERY 

To take account of man's exploitation of the 
fish population, a model incorporating tradi
tional economic considerations, as well as the 
biological considerations presented above, must 
be constructed. The elements of one such model 
are shown below: 

Demand r elationship: X d=a,p+aO al<O,aO> O (3) 
Supply r elationship: X ' =blP+b"N b, and b,> O (4) 
Market- clearing: Xd= X '=X (5) 

Biological constr aint: dN =1' N( l - N / N , ) -X (6) 
dt 

The demand and supply relationships indi
cate the quantity of halibut demanded per unit 
time, Xd, and the quantity supplied per unit 
time, X s as functions of the price per pound and 
of the price per pound and the fish population, 
respectively. Since al is negative, a negative 
dependence of Xd on price exists : the higher the 
price, the smaller the quantity demanded . With 
bl and b:,! positive, a positive dependence of quan
tity supplied on pl'ice and population exist : the 
higher the price with a given population the 
larger the quantity supplied to the market by 
fishing enterprises; also, the largel' the popula
tion with a given price, the larger the quantity 

supplied. (In brief, it is assumed that 15;"\." <0, 
u}J 

15X' 15K' ----sp > 0 and 15~V > 0.) The mal'ket-clearing 

equation states that the variables in the model, 
price, and population adj ust to equate quantity 
supplied to quantity demanded. Lastly, the bi
ological constraint indicates that the net l'ate 
of change in the population is the naturall'ate of 
increase, given by I'N (l -NI Ns) minus the 
amount taken by man per unit time, denoted 
byX. 

To study the characteristics of the solutions 
to the model presented above, one finds it con
venient to substitute X for Xd and X s in the first 
two relation to obtain: 

and 
X=b,p+b"N 

Then upon multiplying the first of the e la t two 
equations by bl and the second by al and sub
tracting the econd from the first, it is possible 

to eliminate p and to obtain • in term of.V ; 
that is 

X=_l_ (b,ao-a,b ) 
b,-a, 

This expression for X may then be ub titut d 
in the biological constraint (6) to yi ld 

dN 1 -cit = riV(l - N ,\ ,) - I (b,a .. -Il,b", 
(I, ad 

or 

(7) 

Th is, then, is the fundamenta l equation f l' the 
popUlation implied by the model. F or conveni
ence, it may be \\Titten as follows: 

whel'e 

(~;~ -+-k , ;\"- (I'- c).V+ ko= O (7' ) 

k = l' - (l ,b, I 1. _ h,(I , ,_-, ,c=---ant 1\ ,=- , 
.\ , h, - fl , iI,- fI 

Befol'e obtaining an explicit olution to (7'), 
it i possible t() infer some properti es of the 
steady state olutions from phase-diagram con-

siderations, That is, in a plot of ~;~' against X , 

thel'e will be two values of LV for which liS = 0 
cit 

as shown in the figure below: 

Phase Diagram fOl' Equation (7') 

dN 
dt 

'-------.F---------\------- N 
N2 

The phase diagram r eveals that there are b\'o 
values of the population, .V1 and X~ , for which 
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the rate of change, diS = 0; hOWe\'el'. one of 
( t 

the e, 1 i an unstable olution ince a light 
change in the population produce a muvement 
away from N l . At a population equal to .V~. 

dzN = 0 and the solution is table in the en 'e that 
ct 

with small di turbances the population will tend 
to ree tablish at the level ),' 2. Explici t ly, 

.=1/ 2 , [ (l-c/r) - \f ( l-c r· ~ I,: ] l) 
1.\ , 



is the value of the population associated with 
the stable solution. Graphically the solution cor
responds to the intersection of the demand 
curve, supply curve, and sustained yield curve 
(see fig .. . in the t ext.) In general, the station
ary equilibrium will involve a stable equilibrium 
population, N 2 , which is smaller than the steady
state population, N s, associat ed with the unex
ploi ted fishery. 

The general solution to (7') may be obtained 
as f ollows, given that two particular solutions, 
N 1 and N 2, al'e kno\\"n. Insert the particular 
solu tions in (7') to obtain : 

and 
b,N,'- (l' - c)N,+ ku= O 

Subtract each of the e eq uations fr m (7' ) to 
obtai n: 

anel 

Di\'ide both sides of the first of these two last 
equations by (N - 1\·1) and both sides of the sec
ond by (l\T - NJ ; then subtraction of the first 
from the second yields: 

_ 1_ cl .V ___ 1_ d.\' + k, ( .Yo-N,) = 0 
,Y- N" tit N - .Y, elt -

No\\' in tegl'ation yields : 

01' 

log (N - N") - log(N- N,) -J- k, CV, - N,) t+K ,= O 

_N - N, =Kc-kl(N,-N,) t 
,V-,V, 

",here K is a constant of integration. Finally, 
this last expression may be put in the fo ll owing 
form: 

N ,- .Y, ]{ (' - k , (N,- N,) t 
N (9) 

I - J':(' - k, (N,-N,) t 

Since N~ >Nl and /;1 = ,~:. > 0, it is seen th at as 

time progTesses, LV approaches N~ th e stable 
equilibrium solution. 

While the model presented in equations (3) 
(6) is an excellent starting point for the anal
ysis of economic and biological changes in an 
exploited fishery, it su ffers f rom at least one 
deficiency which is extremely important, name-
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ly, no allowance has been made for the effects 
of changes in income and technology, two fac
tors which played a vital rol e in the halibut case. 
Consumer income, Y, should be included in the 
demand relationship and a technological im
provement factor, T , should be included in the 
supply relationship. These two relationships 
now become: 

(3' ) 
and, 

(4' ) 

Both C~2 and b:i should be positive indicating that 
the higher the level of income, all other things 
constant, the greater the quantity of halibut de
manded, and the higher the level of t echnique or 
technology, the larger the quantity of halibut 
supplied, a ll other things constant. Both Y and 
T are viewed as exogenously determined factor s. 
The simplest assumption that can be made re
garding Y and T is that they are trend factors 
obeying the fo llowing r elationships: 

and 
(1 0) 

(11) 

where the a'S and (3's are parameters and t r ep
resents time. 

If these modifications are introduced the dif
fel' ential eq uation fol' N, equation (7') above, 
now becomes: 

dN +_1'-N'- (1'-r- a,b, )N+ _ 1_ 
ill N , b.- a, b, - a, 

[ b,Cto-b,a,Y - a,baT] = 0 

Remember ing that eLL < 0, it is seen that both Y 
and T have positive coefficients in (12) . Thus 
the differential equation for N may be written 
as follows (a modification of (7') which takes 
account of (10) and (11) above): 

a:;: + k,N' - kzN+ oo+o .t= O (1 3) 

with leI, /;2, and c as defined above, and 

and 

The quantity 00 wi ll be larger than zero and 
with Y and T growing, 0 1 will a lso be positive~ 

The following method of obtaining an ap-



proximate solution to (13) is described by Cun
ningham (1958 :250-253). Let 

13 = exp (k1 / ~ N dt ) . 

Then equation (13) can be written in terms of 
13 as follows: 

Letting 

Z = Yexp (/ ~' dt) orY= Zexp (- / ~2 clt), 

this last equation becomes: 

or 

where 

d'y +[k. ( o o+o.t)-(~)']Y=O 
cl~ 2 

cl' y + G (t) 2y = 0 
dt' 

[G( t )]'= k.(oo+o.t) - ( ~' t-

(14) 

An approximate solution to (14), the so-called 
WKBJ approximation, is 

Y = J G [A cos ¢(t)+B sin ¢(t) ], 

where 

¢ (t)= / G( t )dt. 

Then, from above, 

,,= Y=p (f ; dt) =p (f"tdt ) 

[A cos ¢ (t) + Bsin ¢ (t )]. 

Since 

N = _ I_ dZ =_1 _ _ d_1n Z 
k,Z clt k, dt ' 

where I n 13 is the natural logarithm of 13, and 

I n 13 = / ~ dt + ln 

Then, 

[A eos ¢ ( t) + B sin ¢ (t)] -_l_ l n G'. 
4 

d¢ dG' ] 
N=l[~+ (B eos ¢ ( t ) - A sin ¢ (t»dt ~l dt . 

kJ 2 A eos¢ (t) + Bsin ¢ (t) 4 G' 

From the expression for (;2, given above, 

clG' - = k,o, . 
clt 

Thus 

or 

1 B cos ¢ ( t) - A si n ¢ (t) d¢ 
k, Acos ¢(t) + Bsin ¢{t) CiT' 

N=lN, (I-~) + N , • O. + 
2 l ' l' (1'-c)--4(oo+01t) 

N , B cos¢ (t)-Asi n¢(t)cl¢ 
l' A cos ¢ (t) + B sin¢(t)dt 

(15) 

'wherein use has been made of the definitions of 
kl and k'.! . It is seen that as time progresses the 
second term in (15) approaches zero. The third 
term can give rise to oscillations. It is indeed 
inter esting to observe that in a model without 
logarithms and with no oscillatory impressed 
force t he approximate solution is characterized 
by an oscillatory component the characteristics 
of which, unfortunately, can not be specified 
precisely, given present inadequate knowledge 
of the values of parameters in the model. 
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MANAGEMENT OF A PRIVATELY OWNED 
FISH RESOURCE 

In line with traditional economic theory, it is 
assumed that the owner of a fish resource will 
maximize discounted profits, Profits at time t 
are given by total revenue, pX, minus total 
costs, C; profits at time T will then be given by: 

00 

71' (T) = / (pX- C) e-~t dt (16) 

T 

in which 8 is the discount rate employed by the 
owner of the fish resource. It is necessary to find 
the time paths of output, input, and fish popula
tion which maximize 7r (T). (In the present case 
price, p, is assumed constant.) This is the prob
lem of management as viewed by the private 
owner of a fish resource. (It is assumed that this 
resource owner is one of many so that variations 
in his output rate do not influence market price, 
p ,) 

In maximizing (16), the owner of the fish re
source is subj ect to three constraints: (a) a 
technological production f unction relating fish
ing effort E and population to output, (b) a cost 



function fo r inputs, and (c) a biological con
straint. These are set f orth below: 

P rod uction function: X=aE oNP (17 ) 
Cost function: C=bE (18) 

Biological constr aint: diN = rN (1 - NN ) - X. (19) 
c t , 

Except fo r t he parameters, a, f3 and b, the only 
new quantity introduced is E, input of fishmg 
effor t pel' unit time. The production fun ction re
sembles one used by Schaefer except for the fact 
that hi s cond ition that a = f3 = 1 has not been 
adopted. To conform with the law of diminish
ing returns, it is assumed herein that. a and f3 
lie between 0 and 1. The cost function, pre
cisely similar to that employed by Gordon and 
others, states that units of fishing effOl-t are 
available at a constant cost per unit. Finally, 
the biological constraint is the same one em
ployed in the previous section. 

The problem of the private resource owner is 
then to maximize discounted profits subject to 
the constraints, (17) - (19), that is to determine 
the time paths for X, Nand E consistent ,,' ith 
the constraints which make discounted profits a 
maximum. In addition to a different specifica
tion of the production function, the approach 
outlined above differs fundamentally from that 
employed by all other wOl'kers in that the priv
ate o\\'ner is not assumed to take a sustained 
yield. He may do so if this is consistent with 
~rofit maximization; however, this is not a r e
quirement of the present approach , 

To shm\' the importance of this latter modifi
cation, l'esults flowing from former analyses 
will be contrasted with those given by the pres
ent approach. Formerly, Gordon, Schaefer, and 
others have employed models "ery similar if not 
identical to that shown below: 

Production function: 
Sustained yield restriction: 
Cost function: 
Profit equation: 

X = aEN 
X = I'N(I - N I N.) 
C= bE 
-;-; = pX- C 

Note that the interest rate is ignored in this 
model. Now on substituting in the profit equa
tion, 

In' -;-; = pI'N (I - N I N.) -- (I-NI N.) , 
a 

The necessary condition f or profit maximization, 

ci-;-; = 0 yields the follow ing stationar y profit-
dN ' 
maximizing population, NIII ; 

I + b Nm=- (N. - ). 
2 ap 

(20) 

Since ~. is the population compatible with a 

"maximum sustained physical yield," it is clear 
that the private resource owner takes less than 
a maximum sustained physical yield. Further, 
this formulation leads to the conclusion that the 
private r esource owner w ill , in the process of 
profit maximization, operate with a fish popula
tion la1'ger than that consistent with maximum 
sustained physical yield. 

It is very interesting to note that introduction 
of a positive interest rate has no effect on N m • 

This is obv iously the case since the resource 
owner is assu med to take a sustained yield. That 
is, the su tained yield which maximizes profits 
in any period wi ll a lso maximize disco unted 
profi t s. Formall y, the resource owner i now as
sumed to maximize discounted profits, ;-;- (r), 
given by: 

116 

x 

-;-;(r) = f (pX- C)e-·'dt, 

r 

where 8 is the intere t rate. Maximization of 
the integral via an application of Euler's con
dition leads to the resu lt given in (20) . T hus 
within this model, the interest rate has no ef
fect on the profit maximizing value of , X, 
and E. This, it shou ld be empha ized , is due to 
the ill-advised assumption that the r esource 
owner is constrained to take a ustained yield. 

If the sustained yield restriction in the above 
model is replaced by the biological constraint in 
(19), the profit-maximizing solution does de
pend on the interest rate. In fact (20) is the 
profit-maximizing population only if the inter
est rate is zero. In the present formulation, 
discounted profits are given by: 

X 

-;-;(r) = f (pX - C) e-·' dt 

r 

x; 

f 1 pEl',\' ( I - N I N.) -NJ - b E t e-· 'dt 

r 

where N = dN/dt. Since E can be expressed in 
terms of N and X and since X = 1N (l - N/N.)-

N, from the biologi cal constraint, the integrand 
is a function of N, Nand t, say I (N, N, t). 
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Appendix 2 

1958 PACIFIC COAST HALIBUT LAYUP RULES 

Adopted b. 
195 Halibut Conference 

onfer ence held: 
To\ ember 22 and 23, 1957 
F ebruar y 3 and 4, 195 

on J •• "IZA TI ): REPRE E TED : 
l.:nit·d Fi. h rm n and Allied " ork r 

l."nion 

DEFIr I ION OF PORT , PLANTS, 
l D C MP 

HALlB T PORT : P oint of landing halibut 
which ha shor ba d cold torag faciliti 
and a r egular fi h xchang wh re trip ar 
li sted and bid fo r. 

Ill·tp:a Fi h rm n' Union of P rince 
nupert 

Fi -II 1I1g Y '. 'el \\"n l' A ociat ion of 
D. C .. \'ancouy l' 

Fi hing Y .,.' I "'ner A ociation f 
Princ' Rup rt 

'at \1 DrotherhoodofB. 
"al1tlC Troll r. . 'oc iation 
1) 1 ( P .ea Fi .. herm n" L' nion of attIe 
FI hing Ye' J Own r A ociation of 

~('attl 

I.. cal :iO. IT," "L' . K tchikan , Ala ka 
h tdli kan Ye. pI wner A ociation 
1\ r"uurg Fi h r m n' 

I 'nd 'p ')Hl nt) 
1'. pr:-;hurg \'l'~~el Owner A ociation 
· 'a+i\l Brotherho()d of Ala ka 
.1 lIJ1L'au Y ·.'spl 

· 'Itka \. •· .. el \\ner. :~ociation 
IiIH)nah Ye': I wncr. A .. ociat ion 

l'( )I!T.' nEPHE. E):TED: 

d 

:( a tIl' and (,th 'I' \\'a:hington port 
\'a ntllu\ er, I rincc I up I't, all other 

port.-
· ngoon, Hoonah .. Tun 'au, I"ak , K tchikan, 

P('iJean, Pt· r:hurg. itka, and all oth r 
Ala 'ka port 

OR 1(,) \,\1 B Jl • r F R L ' 

ful· Ii, II in h r hay b n 

r
n. 

11 

HALlB T PL NT : P oint of landing halibut 
which hav hoI' ba ed faci lities for handling 
halibut. 

HALlB T CA IP : All point of landing hali
but OTHER THAN ports or plant as d fin d 
above, 



in order to fit out. In such event, regular 
traveling time must be added. 

4. There will be no reduction in the regular lay
up between trips in the event the vessel is 
forced to come into port or plant early with 
a partial trip of halibut due to a breakdown. 
If the breakdown holds the vessel in port 
longer than the regular layup period, days in 
excess shall be deducted from the next r egu
lar layup of the vessel concerned. THERE 
SHALL BE NO OTHER EXEMPTIONS. 

5. There shall be NO EXEMPTIONS fl'om the 
regular layup period on acco unt of the Area 
2 season closure being announced by the In
ternational Halibut Commission. 

6. Vessels participating in the Area 2 second 
season may fish the allotted numbel' of days 
without layup, otherwise the layup prog'l'am 
will remain effective 'which means there wi ll 
be no quick turn aro unds to enable Area 3 
vessels to participate and all vessels going out 
in the second season of Area 2 will have to 
complete 8 clay's layup befol'e pl'oceeding to 
Al'ea 3. 

7. Any vessel which operates in Al'ea 3B dur
ing the period from April 1 to May -1 shall 
be exempted from layup during the pel' iod 
pr~vicling such vessel lands its fi sh not later 
than May 6. At the end of the Area 3A 
fishing season, the layup pl'ogram sha ll end 
for vessels clearing for Area 3B. Tel'l11ina
tion of layup shall take effect 8 days prior to 
the Closul'e date of Area 3A and NOT upon 
announcement of closure by the Commi ss ion. 
This rule was adopted in compliance with a 
special request from the Interna tional Hali
but Commission. 

8. Crew members shall be r equired to take their 
8-clay rest period between trips a nd sha ll not 
be permitted to quit a vesse l fO l' the sole PUl'
pose of avoiding the 8-day rest provision. 

9. Vessels and camp boats us ing longline gea l' 
for halibut shall not be permitted to change 
over to fi shing fOl' other species or use an
other type of gear during the layup 0 1' camp 
closures. 

10. Penalty fm'lea ving early: Any vessel which 
leaves from any port 01' plant ahead of its 
scheduled departure time as laid out in the 
rules shall have one day's layup time added 
to the next layup period for each hOllr of the 
violation. R efusal to comply with the penalty 

119 

will place the vessels on the unfair lis t and 
the crew will be suspended. 

11. Halibut vessels, planning to fish Area 3 on 
their next trip, may take advance layup in 
their home ports with a compensating deduc
tion of layup on the following Area 3 trip, 
pl'oviding such following trip is landed in 
Alaska 01' in a northern British Columbia 
port other than the vessel's home port. In 
such cases the vessel may layup 12 days in 
home port and may after the following trip, 
have the layup away from home port reduced 
to 4 days. It shall be understood this will 
on ly apply in respect to advance layup and 
there shall be no deferr ed layup permitted. 

R ULES GOVER0:I:\G "c. \,\/P BOATS" 

DEFINITION : "Camp boat" is any one- or t\\'o
man halibut boat which makes delivel'Y of 
halibut at camps. 

1. Only one- 01' two-man halibut boats may de
livel' at camps, scows, or packe t·s. 

2. Once a one- or tw o-man halibut vessel makes 
delivery at a camp, scow, 0 1' packel', it is 
classified as a camp boat and must then make 
a ll deliveri es at camps, scows, or packel's , and 
is not allr)/(' cd to deli vel' at ports 01' plants. 

.J . Converse ly, any one- 01' two-man boat which 
de li\'e rs at a port or plant shall be c la s~ified 
as a ha li but \'essel and must NOT BE AL
LOWED to deliver to camps, scows, 01' pa':k
ers. 

4. Camp boats landing halibut at camps, scows, 
or packel's ca n fish 12 days, then must tie up 
fOl' 8 days; then a lternate 10 days' fi shing and 
8 days' ti eup for the ba lance of the season. 

S. All ca mp boats must complete their deliveries 
by 6 a.m. on the last day of each fi sh ing periocl 
as shown below : 

Camp Boat Fishing and Closed Periods 
FIRST Fishing- P eri od: 6' a.m. May 4 to 6 a. m. 

May 16 (12 days) 
Closed Peri od: 6 a .m. May 16 to 6 a.m. 

May 24 (8 days) 
SECOND Fishing- P eriod : 6 a .m. May 24 to 6 a .lll . 

June 3 (10 days) 
Closed P eriod: 6 a.m. June 3 to 6 a.m. 

June 11 (8 days) 
THIRD Fishing- Period: 6 a.m. June 11 to 6 a.111. 

June 21 (10 days) 
Closed P eriod: 6 a. 111. J une 21 to 6 a.m. 

June 29 (8 days) 



* FOURTH Fi shing P eriod: 6 a .m. J une 29 to 6 a.m. 
July 9 (10 days) 

Closed P eriod: 6 a.m . July 9 to 6 a .m. 
July 17 

* It is very doubtful that the season will go beyond 
three fishing periods. 

6. There will be NO EXEMPTIONS from the 
closed periods at the camps on account of 
the Area 2 season closure being announced by 
the International Halibut Commission. 

7. Camp boats and vessels using longline gear 
for halibut shall not be per mitted to change 
over to fishing for other species or use an
other type of gear during the layup or camp 
closures. 

8. Camp boats which attempt delivery during 
closed periods shall turn over the proceeds to 
the Halibut Curtailment Fund. R efusal to 
comply with this penalty will place the boat 
on the pennanent unfai?' Hst . Union mem
bers will refuse to deliveT halibut to any 
camp w hich accept halibut f?'om any boat 01' 

crew on the 'Unfair list. 
9. One- and two-man camp boats may land hali

but at Butedale and amu during the 12-day 
or 10-day open seasons but shall not be al
lowed to deliver halibut at Massett, Butedale 
and Namu during the 8-day camp closed sea
sons. 

RULES GOVERNING SALMON TROLLERS 

1. Ice packel' trollers landing trips at ports or 
plants shall be allowed to deliver 3,000 pounds 
of halibut in any trip without being subj ect 
to any layup time. In the event more than 
3,000 pounds of halibut are landed in any 
one trip, the vessel shall be subj ect to the 8-
day layup unless such vessel had less than 
50 percent halibut in such trip. The basic 
3.000 pounds exemption shall apply to one 
trip in any 7-day period . If a troller lands 
between 2,000 and 3,000 pounds in a single 
trip and then lands over 2,000 pounds before 
the 7 days have elapsed, such vessel shall then 
be subject to the regular 8-day layup. 

2. The day boat troll fleet delivering halibut at 
camps shall observe the same open and closed 
periods at the camps in respect to landing 
halibut as are applied to the one- and two-man 
halibut boats fishing at the camps, always 
provided that this ruling shall in no way af
fect their normal salmon trolling operations. 

3. In the event ice packer trollers land halibut at 
camps during the first open period, they shall 
be expected to cease taking halibut during 
the 8-day closed period but may continue to 
troll for salmon. In order t o ensure compli
ance with this ruling, no ice packer troller 
shall be per mitted t o land halibut during the 
second open period at the camps until the 
sixth da.y of such second open period. In the 
event any ice packer troller has been in camp 
dur ing the last two days of the closed period 
and is cleared with the camp committee, such 
boat can land halibut at the camp any time 
during the camp open period. The same basic 
rules shall apply in succeeding open periods. 

4. Ice packer trollers which land their first trip 
of halibut at a camp shall not be permitted to 
land halibut at any port or plant until the 
sixth day of the second open camp period. 
This would not prevent an ice packer from 
landing one trip at a camp and another at a 
port where both such deliveries are made 
within one r egular open camp period. 

.5. The foregoing Rules do not apply to the sec
ond open season in Area 2 as determined by 
the International Halibut Commission. 

HALIBUT LAYUP FUND PAYMENTS 

In British Columbia, a ll halibut fishermen will 
contribute toward the Halibut Curtailment Fund 
on the basis of 50 cents per 1,000 pounds of hal i
but landed . On vessels owned by member firms 
of the Fisheries Association the standard deduc
tion shall be 40 cents per 1,000 pounds. When 
settlements are made, this money is t o be de
ducted and forwarded to the Halibut Curtail
ment Fund, care of the United Fishermen and 
Allied Workers Union in Vancouver. In the case 
of Prince Rupert vessels, care of the Prince Ru
pert Fishermen's Settlement Service. 
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STANDARD TRAVELI G TIME 
BETWEEN PORTS 

Please Note: These standard traveling times 
shall only apply in respect to Rule 3 which ba
sically covers traveling towards home port after 
landing a trip away from home port. 

Seattle to Ketchikan .. . .... ...... 3 days 
Seattle to Petersburg .... . . . .. . 3% days 
Seattle to Sitka or Juneau ....... .4 days 



Prince Rupert to Petersburg .... . . 1 day 
Vancouver to Prince Rupert . ... 2% days 
Vancom er to B lla Bella ... .. . .. 1 % days 
Vancou er to Kyuquot ...... .... 1% days 
Victoria to Kyuquot .. ............ 1 day 
Ketchikan to P tel' burg .......... % day 
Ketchikan to Jun au or itka ...... 1 day 
Prince Rup rt to Jun au or itka .1% day 
"' ancou er to Alert Ba ........... 1 day 
"' ancou l' to ointula .... . . ... . .. 1 day 

ancou er to clu let, Tofin ...... 1 day 
ictoria t luel t Tofino ... .... 1/2 day 

TTE TION BOAT DELEGATES 

1. You are responsible for a report to the Union 
office or other enforcement officer of the Lay
up Program immediately upon arrival in 
port. 
You are r e ponsible for checking out with 
your Union office or other enforcement officer 
when I aving port. 

3. Pleas R emembe1' : These Rules Are Your 
Rules and Only Your Full Cooperation Will 
En ure Their Success. 
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Appendix 5 

TOTAL CATCH, UNITS OF GEAR, AND 
CATCH PER UNIT, AREA 2, 191 0-58 

Year Catch 

Calculated 
numher of 

unIts of 
gear flshed 

Catch 
per un It 

-------------1-----1----- ----

1910 
1911 
1912 . 
1913 . 
1914 . 
1915 . 
1916 .. 
1917 .. 
1918 
1919 
1920 
1921 
1922 
1923 . 
1924 
1925 
1926 
1927 . 
1928 
1929 
1930 
1931. 
1932 .. 
1933. 
1934 
1935 
1936. 
1937. 
1938 
1939 
1940 .. 
1941 
1942 .. 
1943 ............................ .. 
1944 ... 
1945 .. 
1946 .. 
1~7 .... .. ....... . 
1~48 .. . 
1949 . 
1950 ......................... .. ...... . 
1951. ... 
1952 ....................... . ......... . 
1953 ... . ......................... .. 
1954 . .. . 
1955 . .. 
1956 ............ ... ........ .. ...... . .. 
1957 ... . 
1958' . . 

Million 
pound$ Thousands 

51.0 1 87 
56 . 1 237 3 
59 6 339.5 
55 4 431.7 
44 5 359.8 
44 0 374 . 7 
30 .3 265 4 
30 8 378 8 
26 .3 301 0 
26.6 325 2 
32 .4 387 1 
36 .6 478 i 
30 .5 488 .5 
28 .0 494 . 0 
26 2 473 0 
22 .6 441.3 
24 . 7 4780 
22 .9 4690 
254 ~373 

24.6 617. 2 
21.4 6163 
21 6 534 .0 
22 0 445 . 1 
22 .5 437 . .'> 
22 .6 410 .9 
22 .8 365 .6 
24 .9 458.8 
260 430 .9 
25 .0 363 .0 
27 . 4 452. 1 
27 6 440 .4 
26 0 425.6 
24 .3 378.2 
25 .3 345 .8 
26 .5 314.2 
24 .4 302.8 
29 .7 351. 2 
28 . 7 
28 . 4 
26 .9 
27.0 
30 .6 
30 .8 
33 .0 
36. 7 
28 .7 
35 .4 
30 .6 
30.5 

333.6 
312. 2 
299 . 0 
281. 7 
320.8 
251.8 
228 .6 
274 .0 
233 .5 
274 .2 
295 .9 
286 .3 

Pound$ 
271 
237 
176 
128 
124 
118 
114 

1 
87 
82 
84 
76 
62 
57 
55 
51 
52 
49 
47 
40 
35 
41 

49 
52 
55 
62 
54 
60 
69 
61 
63 
61 
64 
i3 
84 
81 
85 
86 
91 
00 
96 
96 

123 
145 
134 
123 
129 
103 
106 

1 1958 data preliminary. 
Note: While corrections have been made for obvious changes in 

efficiency of the gear over t h e years, the effects of other factors, su ch 
as weather, bait, stock size, area fi shed, etc., are being investigated. 

Source: IPHC official data. 
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Appendix 6 

BOAT TRIP, MAN DAYS, AND TOTAL 
LANDINGS, 1932-58 

1932 
1933 
1934 
1935 
1936 .. 
1937 
lQ38 . 
1939 . .. 
1940 .. 
1941 .. .. 
1942 ... . 
1943 .. . 
HI44 .. .. 
1945 .. 
1946 .. . 
1947 ...... .. 
1948 ........... . 
1949 . . . ........ .. 
1950 .. . 
1951 . .. . 
1952 .. .. 
1953 .. .. 
1954 . 
1955 .. .. . 
1956 .... . 

Year 

1957. .. ......... 
1958 .. . ........ • ..•......•. .. .... 

Total 
/3l)nt cl nys M an d ays landIngs 

Numbe r 
105,006 
102,912 
105,5 
116,610 
109 ,510 
115,75 
107 ,00 
10 .665 
9 ,271 
96, 192 

1,011 
75,774 

111.162 
6, 77 

75,5 I 

75,101 
57,312 
54,069 
53, 56 
54,120 
55,610 
54,202 
60,22 
71,572 
71,724 
99,509 
72 .324 

'umhu 
500,004 
510,004 
502,726 
575,370 
54 0 ,327 
545, 72 
540,176 
562,526 
509 ,792 
.'> 14,360 
428,201 
404 ,420 
514, 76 
43 ,501 
364,857 
370 ,273 
m,272 
275 ,940 
267,300 
269,016 

Thou8and 
pound8 

44,487 

46,797 
47,547 
47,34 
49,468 
50 ,240 
50,24 1 
51,7 4 
M,307 
53,064 
50,759 
53,841 
53,630 
53,930 
60,837 
56,H 7 
56,118 
65,816 
57,649 
56,374 
62,823 
60,515 
71,2OC 
59, 110 
67,505 
62 ,327 
65 ,034 

Note.- Includes com bined U .S. and Canadian fleets. Number of 
fishing days inc ludes the regula r fi sh in g season plus the number of 
days allowed during t he special fishing season wh ic h was inaugurated 
in 1951. 

Source: Calculated from data in Table V-I. !l. 94, and Table V-2, 
p .97. 



Appendix 7 

LANDINGS BY SECTION OF COAST, 1911-58 

Year 

1911 . " ...• .. ...... . .......... 
1912 ... .. . ... . . . .•........ 
1913 ... 
1914 . 
1915. 
1916. 
1917 . 
1918 . .. . 
1919 ............ . . ... ..... .. . . ... . 
1920 ... . 
1921. 
1922 .. 
1923 ... .. . 
1924 . . ... . . . . ... . ... . 
1925 
1926 . 
1927 
1928 .. 
1929 .. 
1930 ..... . 
1931. . . 
1932 .. 
1933 . 
1934 .. . 
1935 .. . 
1936 . 
1937 .... 
1938 
1939 . ....... ......... . 
1940 ... . . . 
1941. . . .... . 
1942 ........... . 
1943 .. . 
1944 ..... .. . . . . .. .. .. . 
1945 
1946 ... 
1947 . 
1948 . . 
1949 . 
1950 . . . 
1951. . . 
1952 ... ......... . ... .. 
1953 . . 
1954 .. . 
1955 
1956 ... . . .. . . . .. ... . ... . . . . . .•.. . .. ... . . 
1957 .. . . 
1958 .. . .. . 

Californ ia 
and 

Oregon 

P ercent 

0 .40 
.51 
.61 
. 78 
.79 
. 69 
.59 
.83 

I. 97 
1. 15 
1.38 
1.18 
1.46 
1.30 
1. 70 
1.54 
2 .02 
1. 94 
1. 57 
2.86 
2. 71 
1. 43 
1.39 
1. 40 
I. 96 
1.87 
2 .12 
1.56 
1. 94 
1.63 
1.40 
1.53 
1. 44 
1.06 
I. 12 
1. 25 
0 .96 
l. 10 
1.03 
1.49 
I. 25 
l. 14 
0 .88 
1.07 

R elative landings \ eight of fish I nded 

Washington 

Ptrct1It 
57.79 
47 .88 
46 .45 
54 . 45 
41.20 
32. 20 
31.89 
26 .. ,8 
28 .33 
26 .80 
22 .48 
23 .49 
16 .02 
13 .98 
19.38 
19 . 24 
21. 69 
25 .68 
22 .98 
25 .42 
34 .45 
49 .45 
47 . 55 
43 .57 
47 . 29 
46 .48 
43 .28 
42 .96 
39 .89 
35 .83 
37 . J4 

29 .67 
25 .02 
22 .30 
23 .54 
23 .52 
11. 76 
18 . 47 
18. 65 
15.50 
19.89 
21.37 
24 .62 
24.67 
27 .94 
25.05 
27 . 48 
27 .36 

British 
Columbia 

P ercent 
27 .85 
34 .96 
33 .58 
31.80 
46 . 20 
53 . 44 
47 . 10 
46.85 
49 .64 
49 .50 
56.98 
63 .32 
58. ·S1 
56.45 
58. 32 
52.76 
48 .74 
56. 15 
50.34 
49 .42 
41.55 
38 .32 
36 .38 
38 .51 
36 . 18 
34 .37 
37.65 
38 .83 
44 . 25 
44 .39 
43 .48 
48 .46 
46 .64 
34.97 
36.16 
37 .02 
46 .90 
37 . 57 
40 . 21 
39 .22 
44 . 12 
42 .48 
44 . 26 
41 .38 
38 .24 
38 . 40 
29 .27 
37 .60 

Alask a 

Percent 
14 .36 
17. JG 
19 .96 
13 .75 
12 .20 
13.85 
20 .40 
25 .79 
21.23 
23 . 01 
19.95 
12 .37 
23 .50 
2 .41 
20 .92 
26 .83 
28 . 11 
16.86 
24 .98 
23.63 
21. 98 
10 .29 
14 .49 
15. 05 
13.83 
17.72 
17 .67 
16 . 1 
13 .89 
17 .91 
17 .27 
20.31 
26 .40 
41 . 10 
38.90 
37.92 
39.90 
42 .g0 
40 .02 
44 .02 
35.04 
35.05 
30 . 10 
32. 18 
32. 58 
35 .42 
32.38 
33 .96 

Callfornln 
and 

Oregon 

Thowand 
pound, 

273 
253 

299 
297 
32 1 
324 
307 
351 

1 ,012 
6 10 
697 
617 
803 
707 
965 
760 
892 
865 
736 

1,361 
1,281 

708 
697 
705 

1 ,013 
1,014 
1 ,124 

792 
1 ,046 

876 
756 
931 
813 
595 
625 
723 
, 40 
693 
622 

1.061 
737 
772 
546 
697 

W ash ington 

ThOUIU rut 
poundl 

32 ,900 
28,938 
30,9 12 
36,7 12 
2 ,327 
16, 104 
15,592 
10,096 
11,462 
12 ,~ 0 
11 ,795 
9,982 
8 ,223 
7,429 
g ,821 

10 ,093 
11,917 
13,935 
13,080 
12 ,583 
15,234 
21 ,998 
22.251 
20,718 
22,389 
22 .995 
21,746 
21.582 
20,659 
19,161 
19,706 
15 .06 1 
13,472 
11.957 
12 ,693 
14 ,3 12 
6 .636 

10.367 
10 ,408 
8 ,938 

11 ,21 1 
13 ,426 
14 ,898 
17,780 
16 ,513 
16,907 
17 ,128 
17,7 6 

Brilish 
Columbia 

AI k 

Thou and Thou and 
pound, 

15,854 
21,127 
22,347 
21,444 
31.769 
26.723 
23,030 
17,793 
20,084 
23,233 
29, 92 
26,906 
30.029 
29.997 
29 ,547 
27,08 1 
26,7 6 
30,467 
2R ,656 
24,400 
Ib .3,\ 
I, .046 
17.027 
IX ,:1I3 
1i ,129 
17,001 
18.917 
19,507 
22,9 17 
24,106 
23.0,0 
24 ,597 
25. 110 
18,756 
19,504 
22,524 
26, 474 
21,083 
22.444 
22.613 
24,873 
26, 7 

26,7 I 
29 ,464 
22 ,602 
25,919 
24,473 

24, 453 

pourut. 
,17i 

IO,3C 
13 , 4 
9,269 

, ' 
6,9? 
9,977 
9,700 

,691 
10 , 2 
10 ,467 
5,256 

12,000 
I .~ .09 
IO,5U 

14.077 
1 ~,H6 

9, 151 
11,222 
11 ,fi9 
9,722 
4.57 
6.7 3 
7,155 
6,549 

.764 

.H7 
7, 195 
9.726 
9,164 

10 ,309 
11,213 
22,041 
20,977 
23,070 
22,624 

24 ,073 
22.33\1 
26,375 
19,761 
22,017 
18,214 
22,1101 
19,25& 
23 ,907 
20,180 
22, 

Sources: 1888- 1950 : F . H . Bell . H. A . Dunlop and N . L. Freema n, "Paci fi c Coast H a libut Landings 18 to 1950 and Catcb Accordin~ 
to Area of Origin." Internation a l Fisheries Commission R eport No. 17 ( Seattle. 1952) p. 10- 11. 195157: Reports of the International 
Pac ific Commission. 1958: Offic ia l data from International Pacific Hal i but Commission. 
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Data relating to K etchikan p1'icing analysis, 1955-.57-Continued 

June 

D a te 

h 

V 
10 
13 
14 
1.'i. 

16 
1~ 

1956 

19 ... 
20 
21 
2'2 
2a 
1~ 

21. 
'27 

10 
11 

1:l 
1', 

1 ; 

1 ~I 
_'0 

". -.' 
21i 
2; 
2, 
;m 
;n 

""vu,1 1 

~IIlY 

111 

26 
28 
2<J 

30 

V 

195; 

10 .. 

Landings 
o( medium 

h alibut 

Hundred 
pounds 

1,491 

1 ,269 I 
451 

1.282 
1.144 
1.458 

9&4 
645 
133 

1,0()<J 
210 
49 

586 . 
240 I 
369 
829 
a84 
~96 

211 
529 
690 
213 
998 

1,279 
679 
383 
824 
319 
181 
290 
ISS 
197 
301 
170 
596 
470 
910 
85 

220 
150 
798 
303 

1,391 
432 
150 

1 .358 
1,334 

672 
392 

1 .320 
404 
299 

1 ,010 
730 
576 

1,418 
1,029 

824 

38 
80 
63 

3~ 

210 

A vcrage 
daily price 
of medium 

halibut 

Cents 

19 .11 
19 .00 
19 .00 
19 .00 
19 .00 
19 . 00 ' 
19 .00 
19.00 
19 .00 
19 .08 
19 . 10 
19 .03 
20 . 24 
20 . 19 
20 .39 
20 80 
21.14 
21.50 
21.50 
21..'0 
21.50 
21.50 
22 .08 
22 .83 
23. 10 
23 . 27 
23 .48 
23 .75 
23 .00 
23 .00 
23 .00 
23 .00 
24.00 
25 .00 
23 .98 
2.'> .00 
24 .')0 
25 .00 
2,'} .00 
24. 25 
25 . 08 
24 .86 
24 .52 
24 .00 
24 .00 
23 Y5 
24 .00 
24 00 
23 .70 
23 . 79 
24 00 
24 .00 
23 . 45 
23 .50 
23 .50 
23 .50 
23 .50 
23 . 50 

13 .00 
13 .00 
14 .00 
14 .00 
1400 

Average 
daily price 

Jogged 1 
market day 

Cents 

19.26 
19 . 11 
19 .00 
19. 00 
19 .00 
19 .00 
19 .00 
19 .00 
19 .00 
19 .00 
19 .08 
19 . 10 
19.03 
20 24 
20 19 
20 .39 
20 80 
21.14 
21 50 
21.50 
21.50 
21.50 
21.50 
22 .08 
22 .83 
23 . 10 
23 .27 
23 .48 
23 . 75 
23 .00 
23 .00 
23 00 
23 00 
2~ . 00 

25 .00 
23 .98 
25 .00 
24 .50 
2500 
25 .00 
2~ . 25 

2' .08 
24 .86 
24.52 
24. 00 
24.00 
23 .95 
24. 00 
24 .00 
23 . 70 
23 . 79 
24.00 
24 .00 
23 .45 
23 .50 
23 .50 
23 .50 
23. 50 

13. 00 
13.00 
13 .00 
14 . 00 
14 .00 

Time 

Days 

9 
10 
11 
12 
13 
14 
I S 

16 
17 
18 
21 
22 
23 
24 
26 
27 
28 
29 
30 
3 1 

32 
3~ 

35 
36 
37 
40 
~1 

~ 2 

45 
48 
49 
51 
53 
55 
S7 

58 
60 
62 
63 
ti4 
65 
66 

ti8 
69 
70 
71 
73 
74 
75 
78 
79 
91 
93 
94 
95 
97 
98 
99 

I 
3 
4 

5 
6 
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Date 

1957 
M ay-Con . 

June 

July 

ll .... .. ..... . ... . 
13 ...... . ... ... ... . 
14 . . . ...... . ...... . 
15 .......... . ... .. . 
16 .. .. .... . .. . 
17 ... . . ......... .. . 
19 ....... .. . ...... . 
21. ............... . 
22 ..... . .......... . 
23 ....... . 
25 ................ . 
26 . .. .. . ... .. ... .. . 
29 ... ... .. ...... .. . 
30 ... ....... . 

1. .... .. .... . 
2 ... . ... . .. 
4 ..... .. ... .. . ... . 
5 . . ... . .. . .. . .. . .. 
6 .. .. ....... . 

7 .... ...... . 

8 ... ..... .. 
10 .. 
11. ............ .. .. 
12. 
13 . 
14 ..... 
15. 

16 . 
18 .. ........ . . 
19 . 
20 . . . 
21. 
24 .............. . 
27 .. ............ . 
28 .. 
29 . 

1. 
2 . 
3 . 
5 . ..... . ........ .. 
6 . 
7 .. 

11 . 
13 .. . 
15 .......... .. 
16 . 
17 .. 
18 . 
19 . 
20 . 
21. 
22 . 
23 . 
25 . 
26 . 
30 . 

August 2. 
3 . 
5 . 
6 ......... .. . .... . 
7 . 
8 ...... ....... . .. . 

13 . 

16 ......... . ..... . 

Landings 
of medium 

h ali but 

H undred 
pounds 

853 
1 ,647 
1 ,929 

494 
437 
302 
466 

24 
102 
73 1 
169 
61 2 
215 
699 
312 
415 

1,27 1 
1,006 
1 ,036 

3i7 
88 

1 ,079 
522 
96 

447 
41 6 
666 
907 
772 

474 
512 
299 
i 13 

2i6 
269 
229 
469 
854 
157 
589 
166 
210 
294 
227 
139 
3 16 
159 
185 
1.'i3 

185 
394 
230 
153 
3 1 

277 
284 
114 
71 

140 
.'iS4 
398 

391 
336 

Average 
daily priee 
c f m ed ium 

h alibut 

Cents 

14 .00 
14 .00 
14 . 24 
14 . 50 
15. 07 
15. 35 
15 .35 
15.35 
15.35 
15.35 
15. 00 
15. 78 
16 .25 
16. 00 
16. 00 
17.50 
17 .50 
17 . 16 
17 . 25 
18. 00 
17 .92 
17. 73 
17 .82 
17 .50 
17. 50 
17 .50 
17 . 50 
17.50 
17 . 50 
17.65 
17.75 
17 .75 
17. i 5 
J7.75 
17. 75 
17. 75 
l i . 75 
17. 75 
17. 75 
17. 75 
17 . 75 
1 . 00 
17 . 75 
17 . 7,1l 

17. 75 
17. 75 
17 .75 
17 . 75 
17. 75 
17 . 75 
17.75 
t 7. 75 
17 .75 
17. 75 
17. 75 
18 .00 
18 .00 
18. 00 
17. 75 
18 .00 
17.88 
17.50 
17.50 
18. 00 

A verage 
d aily price 

Jogged 1 
m arket d ay 

Cents 

14 . 00 
14 .00 
14 . 00 
14 . 24 
14 .50 
15 .07 
15. 35 
15.35 
15 .35 
15.35 
15.35 
15. 00 
15. 78 
16 .25 
16.00 
16. 00 
17.50 
17 .50 
17 . 16 
17. 25 
18 .00 
17 .92 
17. 73 
17 .82 
17 . 50 
17 .50 
17. 50 
17.50 
17.50 
17. 50 
17.65 
17 . 75 
17 . 75 
17. 75 
17. 75 
17.75 
17 . 75 
17 . 75 
17. 75 
17.75 
17. 75 
li .75 
18 .00 
17. 75 
1; . 75 
17. 75 
1 i . 75 
17 . 75 
17 . i5 
17. i5 
17. 75 
17 . 75 
17. 75 
17. 75 
17 . 75 
17 . 75 
18.00 
18.00 
18 .00 
17. 75 
18 .00 
17 .88 
17. 50 
17. 50 

Time 

Days 

7 

9 
10 
11 
12 
13 
15 
17 
18 
19 
21 
22 
25 
26 
28 
29 
31 
32 
33 
34 
35 
37 
38 
39 
40 
41 
42 
43 
45 
46 
47 
48 
51 
54 
55 
56 
58 
59 
60 
62 
63 
64 
68 
70 
72 
n 
74 
75 
76 
77 

78 
79 
80 
82 
8~ 

87 
YO 
91 
9a 
94 
95 
96 

101 
104 



D ate 

1953 
M a y 21. .. . .. ... . ..... . . 

22 . .. ... .. .. .. ... .. 
25 .. . ... ......... . . 
26 ...... .. .... .. .. . 
27 .... ..... .. ... .. . 
28 . .. ... . .... .... .. 
29 ... ...... . ... ... . 

June 1 .... ..... ... ... .. 
2 ...... ...... .. . .. 
3 . .. . ... ..... . ... . 
4 ... ............ .. 
S .. .. ... . ........ . 

8 .. .. ............ . 
9 .. ... ..... .. ... .. 

10 .... .. .. ... ... . .. 
11. .. . .. . . . ...... . . 
12 . .. ... .. .... . ... . 
15 ... . ......... . . .. 
16 .... . ........... . 
17 .. . ........ . .... . 
18 .. .. . . ...... . .. .. 
19 .. . ..... . ....... . 
22 .. . .. . ......... .. 
26 . . .... .. ..... .. . . 
30 . ... ........ ... . . 

July 1 .......... ..... .. 
2 ............. . .. . 
3 ..... .. ... .. 
6 ............. .. 
7 .. .. .... . ...... . . 
8 ... . .. .. ........ . 
9 ..... . ........ . . . 

10 ...... . ......... . 
13 .......... .. 
14 ................ . 
15 ................ . 
16 ...... . ...... . .. . 
17 .... . ... .. 

1954 
M ay 19 .... .. .. 

20 .. .. .......... .. 
21. ..... . ....... .. . 
24 ........ .. 
25 ........ . ... .. 
26 .... .. ........ . . 
27 .. . ..... .. .... . 
28 .... ...... .. 
31. ... .. ......... .. 

June 1 . . ...........• . . . 
2 . .. .. . .. . ....... . 
3 .... . .......... .. 
4 .. . ............. . 
7 ... .. .......... .. 
8 .... .. ... . .... .. 
9 .... .. ...... . 

11 . .. ..... ....... . . 
15 ..... .. .. ...... .. 
18 .... .. .. ... . .... . 
21 .. . . . .... . ...... . 
22 ....... ... .. . ... . 
24 ... . .... . ....... . 
25 . .... .... . ...... . 
28 . .. ..... ... . .... . 

Q, 

Landings 
of medium 

h allbut 

Hundred 
pounds 

465 
860 

2,571 
2,100 
2 ,261 
2,260 
3 ,559 
9,602 
4,072 
6,811 
2,969 
3 ,333 
4 ,557 
1 ,285 
2,030 
2,226 
2,735 

400 
480 
280 
295 
200 
640 
140 
140 

1 ,177 
1 ,445 

800 
3 ,365 
1,170 
1,245 
1 ,320 
1,560 
1,224 
1 ,315 

900 
2 ,085 
1,098 

510 
354 
860 

2,905 
2,645 
4,271 
4 ,099 
3,612 
1 ,930 
2,211 
1 ,552 
2,612 

975 
3,560 
7,605 

145 
790 
350 
290 

1,590 
975 
775 
856 
650 

Data 7'e lating to S eattle pricing analysis 

P, 

Average 
d aily price 
of medium 

h alibut 

Cents 

24 .57 
20 .37 
17 .60 
17 . 79 
17.60 
17 .27 
17 .94 
16 . 18 
16.32 
15.06 
15. 40 
15.71 
15 .34 
17.61 
16 . 78 
17 .62 
17.07 
19. 00 
19 . 13 
22 . 00 
23 . 13 
27 . 50 
21. 61 
27 . 00 
26 . 25 
20 .30 
20 .36 
18 .75 
18 .31 
19 .86 
19. 96 
20 . 20 
20 .01 
20 .43 
20 .99 
20 .40 
19. 89 
20 . 12 

22 .69 
22 .33 
20 .84 
18 . 47 
18 .81 
18 .99 
19 .04 
19 .35 
21.04 
20 .91 
21. 60 
20 .51 
22 .73 
22 .00 
19 .48 
22 .75 
23 . 19 
26 .00 
26 .00 
23.30 
23 .06 
23.80 
24 .25 
25. 19 

Average 
d aily price 

logged 1 
market d ay 

Cents 

24 .57 
24.67 
20 .37 
17 .60 
17.97 
17.60 
17 . 27 
17.94 
16. 18 
16 .32 
15.06 
15.40 
15 . 71 
15 .34 
17 .61 
16 . 78 
17.62 
17.07 
19 . 00 
19 . 13 
22 .00 
23 . 13 
27 . 50 
21.61 
27 . 00 
26 . 25 
20 .30 
20 .36 
18.75 
18 .3 1 
19 .86 
19 .96 
20 . 20 
20 . 01 
20 .43 
20 .99 
20.40 
19 .89 

22 .69 
22.69 
22 .33 
20 .84 
18.47 
18.81 
18.99 
19 .04 
19 .35 
21. 04 
20.91 
21.60 
20 . 51 
22 . 73 
22 .00 
19. 48 
22.75 
23. 19 
26 . 00 
26 .00 
23.30 
23 .06 
23 .80 
24 .25 

T ime 

Days 

1 
2 
5 
6 
7 
8 

12 
13 
14 
15 
16 
19 
20 
21 
22 
23 
26 
27 
28 
29 
30 
33 
37 
41 
42 
43 
44 
47 
48 
49 
50 
51 
54 
55 
56 
57 
58 

1 
2 
3 

7 
8 
9 

10 
13 
14 
15 
16 
17 
20 
21 
22 
24 
28 
31 
34 
35 
37 
38 
41 

July 

M ay 

June 

July 
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D ate 

1954 
1 .. .. 
2 . . . . .......•.... . 
6 ........ . .. ... .. . 
7 .... ....... .. . .. . 
8 ......... .. .. . 
9 . . ..... .. . ...... . 

13 .. .. 
14 ...... . 
15 . . . . ............ . 
16 . 
19. 
20 .. .. 
21 .. 
22 .. .. . 

1955 
16. 
17 ... . 
18 ........... . 
19 . 
20 . . .. . . 
23 . 
24 .. .. 
25 .. .. 
26 ................ . 
27. 
31. 

1. 
2 .............. . 
3 .. 
6 ............ .. 
7 .. . ..... . 
8 ........... . 
9 .. .. 

10 .. .. 
13 ... . 
14 . 
15 . 
17 . 
20 . 
22 .. 
23 ..... 
24 . 
27 . 
28 .. 
29 ........... . ... .. 
30. 

1. .. . .. ..... .. . . . . 
5 ..... .. ..... . .. . . 
6 .. . ... ... . 
7 ... .. ... . ..... . 
8 ..... ... .... . 

11 . 
12 .. . ............ .. 
13 .. .. 
14 .. .. 
15. 
18 . .. .......... . 
21. .. 
22 . .. ............. . 
25 .... .. .. . ..... . . . 
26 . 
27 .. 
28 . 
29 .. . .. . ... .. ... .. . 

Q, 

L andings 
of m edium 

h alibut 

H undred 
pounds 

560 
678 
547 
167 
510 
725 
615 

1,935 
2,630 
6,895 
3,989 
3,220 
1 ,973 

350 

430 
280 
400 

1 ,703 
1 ,736 
4 ,076 
3,067 
1,360 
2,283 
2,875 
5,260 
1,485 

680 
1 ,834 
3,644 
2 ,428 

940 
450 
320 
335 
680 
21)5 

448 
898 
550 

1 ,500 
1,527 
2,255 
1 ,570 

239 
1 ,290 

200 
1 ,690 
1,006 

465 
570 

1,830 
520 
200 

1,550 
296 

1,833 
570 
880 

1 ,380 
740 

1,560 
2 ,300 

460 

P , 

Average 
d aily price 
of m edium 

halibut 

Cents 

24 .30 
23 .67 
25.25 
25 .88 
25. 13 
24 . 75 
25 .00 
24. 13 
22 .82 
22 .00 
20 . 79 
20 .68 
21.92 
23.88 

17 .66 
17. 00 
16.39 
16.25 
14 . 46 
13.87 
13. 76 
15. 54 
14 . 34 
15 . 71 
13.62 
15. 02 
16.93 
14 .68 
14.85 
15. 54 
17 .03 
17.79 
18.63 
20 .01 
20.45 
22. 13 
22.06 
19. 54 
20 . 14 
19 .60 
19 . 40 
19. 62 
18 .69 
19 . 25 
18.80 
20 .38 
19 .22 
18 .93 
19 .01 
20 .25 
18.99 
19. 04 
20 .25 
19.69 
20 .25 
18.79 
20 . 25 
19. 58 
19. 52 
20 .52 
19 .58 
19 .15 
19 .30 

Average 
d aily price 

logged 1 
ma rk et d ay 

Cents 

25 . 19 
24.30 
23 .67 
25. 25 
25.88 
25.13 
24 . 75 
25.00 
24 . 13 
22 .82 
22 .00 
20 .79 
20 .68 
21. 92 

17 .56 
17.56 
17 .00 
16. 39 
16.25 
14 .46 
13 .87 
13 . 76 
15.54 
14 .34 
15. 71 
13 .62 
15. 02 
16. 93 
14 .68 
14 .85 
15.54 
17. 03 
17.79 
18 .63 
20 .01 
20.45 
22.13 
22 .06 
19. 54 
20 . 14 
19. 60 
19 .40 
19 .62 
18.69 
19. 25 
18 .80 
20 .38 
19.22 
18.93 
19. 01 
20. 25 
18.99 
19. 04 
20 .25 
19.69 
20 . 25 
18 .79 
20.25 
19.58 
19.52 
20 .52 
19 .58 
19.15 

Time 

D ays 

44 
45 
49 
50 
51 
52 
56 
57 
58 
59 
62 
63 
64 
65 

2 
3 
4 
5 
8 

10 
11 
12 
16 
17 
18 
19 
22 
23 
24 
25 
26 
29 
30 
31 
33 
36 
38 
39 
40 
43 
44 
45 
46 
47 
51 
52 
53 
54 
57 
58 
59 
60 
61 
64 
67 
68 
71 
72 
73 
74 
75 



Data r elating to S eattle pricing analysis, 1953-57-Continued 

D ate 

Q, 

L a ndings 
of m ed ium 

h alibut 

P , 

Average 
daily price 
of m ed ium 

h alib ut 

A verage 
d a ll y price 

logged 1 
m arke t day 

Time 

-----------------1- ------1-------1------- ----- -

1955 
Augus t 1. 

2 .. 
3 . . . . 
4 . 
5 . . . .. 
8. 
9 . . 

10 . 
11 . 
12. 

1956 
M a y 25 . .. 

28 . 
29 . 
31. .. . ...... . . 

J une 1. 
4 . 
5. 
6 .. 
7. 
8 . . 

11. 
12 . .. 
14 . 

15 ... . .. .. ... . . ... . 
18 . . 
19 . . .. . . . . .. . . 
20 . 
21. 
22 . .. . 
25 . . 
26. 
27 . 
28 .. 
29. 

J ul y 2 .. 
3. 
5. 
6. 
9 . 

10 . 
12 .. 
16 . 
18 . 
19 
26 
27 . 
30 . 
31. 

Augu st l. 

2. 

1956 

H undred 
pounds 

837 
920 

2 ,132 
741 
607 

1 ,398 
520 
390 
235 
280 

530 
308 

1 ,153 
2,554 
1,525 
2 ,484 
2,202 
2, 110 
2 ,480 
1 ,497 
1 ,860 

362 
270 
625 

1 ,350 
1 ,816 

946 
55 

2,599 
1,064 

380 
1 ,235 
1 ,160 
1,445 
2 ,472 
1 ,650 
2 ,415 
2,295 
2 ,550 

975 
1,420 

575 
330 
277 
320 
540 
786 
865 

370 
400 

Cents 

19 .62 
19. 72 
18 .01 
19. 05 
18 .20 
18 .96 
19 .26 
20 .83 
21. 25 
22 .50 

31. 68 
26 .50 
25 . 71 
22 .88 
23. 99 
24 . 09 
24 .21 
23 .85 
23 .23 
23 .56 
24.00 
27 .33 
29 . 13 
26 .97 
23.98 
24 .83 
25. 77 
28 .63 
27 . 14 
27.40 
28 .88 
28 .06 
27.96 
28 .57 
26 88 
27 .39 
27 .41 
28 .46 
29. 00 
28 .16 
27 .92 
30 .47 
30 .63 
31. 25 
31. 75 
30.24 
30.32 
29. 12 

31.13 
32. 50 

Cents 

19 .30 
19.62 
19 .72 
18 .01 
19 .05 
18. 20 
18 .96 
19 . 26 
20 .83 
21. 25 

33 . 3~ 

31.68 
26. 50 
25. 71 
22.88 
23. 99 
24 .09 
24. 21 
23.85 
23 . 23 
23 .56 
24 . 00 
27.33 
29 . 13 
26 .97 
23 .98 
24.83 
25 . 77 
28 .63 
27 . 14 
27.40 
28 .88 
28 .06 
27 .96 
28 . 57 
26.88 
27 .39 
27 .41 
28 .46 
29 .00 
28 . 16 
27 .92 
30 .47 
30 .63 
31. 25 
31.75 
30 .24 
30 .32 

29 . 12 
31. 13 

Days 

78 
79 
80 
81 
82 
85 
86 
87 
88 
89 

2 

5 
6 
8 
9 

12 
13 
14 
15 
16 
19 

20 
22 
23 
26 
27 
28 
29 
30 
33 
34 
35 
36 
37 
40 
41 
43 
44 
47 
48 
50 
51 
53 
54 
61 
62 
65 
66 

67 
68 
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Date 

1956 
Au g.-Con , 

3 ......... . 
6 ...... .. 
7 .. .... .. 

8 .... . .. 
13 ... . .. . 
14 . ..... . .. . . 
25 .... .. . . .. . 
27 .. 
28 .. . ....... . 
29 .. .. .... .... .. 
30 .... .. .. 
31. 

1957 
M a y 6 . 

Jun e 

8 . 
9 . 

10 . 
13 . 
14 . .. . . 
15 . .. ... . ...... . .. 
16 . .. . 
17 .. . . 
20 . .... .. .. .. .. .. .. 
21. 
22 . 
23 . . .. .... .... .. . 
24 .... ........ .. .. . 
27 . 
29 . 
31 .. 
3. 
4 .. 
5 . 
6 . 
7. 

10 .. 
11 ........ .. .. 
12. 
13 .. 
14 . 
17 .. 
18 ... .... . . . ... . .. . 
19 . 
20 .. . 
21. 
24 
25 . 
27 . 
28 . . . . ... . . . .. . . . 

July 1. 
2 .. . .... . .. . . . . .. . 
3 ... . . .. . . . . . . . 
5 . .. 

Q, 

L andings 
of m edium 

h a li but 

Hundred 
pound. 

1,465 
1 ,872 
1 ,090 

730 
520 
120 
450 

1 ,763 
1 ,140 
1 ,441 
3,485 
3,695 

380 
620 
743 

2 ,093 
4 ,930 
3 ,135 
4 ,742 
2,645 
6 ,414 
3 ,585 
2 ,010 

610 
1 ,130 
1 ,790 

440 
195 

2,722 
63 1 
450 

1 ,394 
835 
437 

1 ,682 
714 

1 ,092 
1,055 
2 ,771 
3 ,785 
1 ,195 
3 ,04 5 

875 
790 
450 

1 ,515 
230 
840 
270 
450 

1 ,937 
630 

P, 

Average 
daily price 
o[ m edlum 

h a libut 

Cents 

30. 71 
30.97 
31.78 
30.98 
32 .88 
31. 75 
30. 75 
29 . 37 
29. 51 
29 .43 
28 .05 
27.38 

26.00 
20 . 13 
20 .23 
19 .48 
18 .32 
19 .55 
19 .02 
19. 00 
19 .06 
19 . 27 
19 .60 
21. 68 
20 .63 
20.22 
20 .31 
24 . 13 
19 .87 
20 .81 
20 .58 
21. 43 
19 .45 
22 .08 
21. 61 
22 .94 
22. 18 
24 . 15 
23 .24 
20 . 59 
21. 94 
21. 61 
22 .92 
23 .88 
22 .00 
22.07 
26 .00 
24 .24 
27 .00 
25 .56 
22.37 
22 .75 

Avera ge 
d a lly price 

logged 1 
marke t d a y 

Cents 

32 .50 
30. 71 
30.97 
31.78 
30.98 
32.88 
31. 75 
30. 75 
29 .37 
29 .51 
29.43 
28 .05 

35. 25 
26.00 
20 . 13 
20 .23 
19 . 48 
18 .32 
19. 55 
19 .02 
19 . 00 
19 .06 
19 . 27 
19 .60 
21. 68 
20 .63 
20 . 22 
20 .31 
24 . 13 
19. 87 
20 .81 
20 . 58 
21.43 
19 .45 
22 .08 
21.61 
22.94 
22. 18 
24 . 15 
23 . 24 
20 .59 
21. 94 
21.61 
22 .92 
23 .88 
22 .00 
22 . 07 
26 .00 
24 . 24 
27 .00 
25 .56 
22 .37 

Time 

69 
72 
73 
74 

79 
80 
91 
93 
94 
95 
96 
97 

4 
6 
7 
8 

11 
12 
13 
14 
15 
18 
19 
20 
21 
22 
25 
27 
29 
32 
33 
34 
35 
36 
39 
40 
41 
42 
43 
46 
47 
48 
49 
50 
53 
54 
56 
57 
60 
61 
62 
64 



Appendix 10 

ESTIMATES OF TIME SPENT IN EACH FISHERY 

The method of estimating the time spent by 
a boat in each fishery is as follows: 

From the settlement dates shown on the work
sheets of the fifty sample boats, from which all 
income and expense items were tabulated , the 
number of trips each boat made in each year was 
obtained. These trips were identified as to hali
but and/or black cod through the r ecords of the 
International Pacific Halibut Commission. The 
beginning of halibut fishing for each boat was 
assumed to be the season opening date as an
nounced by the Commission in each year. The 
total length of time spent in halibut fishing was 
taken as beginning on the opening date and 
ending on the last settlement date, if the halibut 
trips were consecutive. If there were other
than-halibut fishing trips (including black cod) 
interspersed with halibut trips through the year, 
the time spent halibut fishing was then com
puted from the opening date to the last settle
ment date preceding the other fishing trip and 
then beginning again from the day after the set
tlement of this other fishing trip to the next hali
but settlement date. In cases where the first 
settlement shown for a boat was for a trip other 
than halibut, the average time spent in this other 

fishery (computed from the experience of this 
or other particular boats) was used to deter
mine the time spent fishing before the opening 
of the halibut season. 

The estimation of the time spent in the black 
cod fishery was similarly computed. Since prac
tically all of the black cod trips are made near 
or at the close of the halibut fishing season, the 
estimation of time spent in black cod fishing is 
simply a matter of taking the' number of days 
elapsed, starting from the day after the last set
tlement date, preceding the first black cod trip, 
to the last black cod settlement. Any inter
spersing of other-than-black cod trips (includ
ing halibut) were treated in a similar manner 
as were the halibut operations. These same com
putations were made for all the other fishing 
trips for each boat in order to arrive at the total 
time spent fishing in a single year. The number 
of days spent in the halibut and/or black cod 
fishery were then computed as a percentage of 
the total number of days spent fi shing for each 
boat. This percentage was used to alloc&te the 
annual fixed expenses to the respective fis eries 
and thereby calculate the boat net income in 
each fishery. 

A HYPOTHETICAL EXAMPLE MAY BRING OUT THE POINTS MORE CLEARL Y.I 

YEAR 19_ 

BOATA 

Trips 

Halibut . . ......... . ... . . . ... . 
Halibut .. .. .... .. .. . . ... . .. .. .... . 
Black cod . ... . .. . . . . .. . . . .. . .... . 
Halibut .... ....... . .. 
Black cod ...... . . 

Settlement 
d ate 

6/2 
7/3 
8/1 
8/ 24 
9/ 15 

Days 
fi shed 

5/201-{)/ 2 
6/3-7-3 
7/4-8/ 1 
8/2-8/ 24 
8/25-9/15 

Time 
(days) 

14 
31 
29 
24 
22 

Total days-A ll fishing . . . .. .. ..... ... ... . . . ..... . ....... . . . ... . . . . . ... 120 
Tota l days-Halibut fi shin g . . ............ . ..... ..... . .... .... .... ..... 69 
Total days-Black cod fi shing .......... . ...... .. .. . .. ........ . ........ 51 
Percent of time spent hali but fi shing ......... .. . . ...... . . .. . ...... ... 57.5 
Percent of time spent black cod fisbing .. ...... .... . . ... . ....... . . .... 42.5 

BOATB 

Trips 

Otter trawl. ... . . .. . ... . . .. . .... . 
Halibut .. . . .. .. . . ... . .......... . 
Halibut ......... . .. . . . . . . . . .. . . 
Halibut ............... .. 
Tuna .. . . ........... . ..... .... . . 

Settlement 
date 

4/ 16 
6/ 8 
7/3 
8/1 
9/10 

Days 
fisb ed 

3/28-4/16 
5/2(Hi/8 
6/(}-7/ 3 
7/ 4-8/ 1 
8/2-9/10 

Time 
(days) 

20' 
20 
25 
29 
40 

134 
74 
o 

55.2 
o 

1 The actual dates should not be taken too seriously. What is bein g demonstrated is tbe procedure used to arrive at time spent in the 
various fi sheries. 

2 Assumed hali but season opening date. 
S An estim ated average time for this type of fishing. 
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Appendix II 

ESTIMATED REPLACEMENT COST OF 50 SAMPLE BOATS 

Boat num ber 

1. .... .. .. . . 
2 .. . . 
3 .. . . . ... . .•. . ............. 
4 .... . ..•.. 
5 .... . .. . . . . 
6 .... . 
7 . . .. . .. . ... . 

8 . .. ..... . . . . 
9 ... . ... . . . . 

10 ... 
I!. 
12. 
13. 
14. 
15 . .. . 
16 .. 
1 i . ... 
18. 
19. 
20 .. 
21. ... 
22... . ......... . . . 
23 .......•... 
24 .... 
25 . . .... . .......... .. ... . 

Cost Boat number 

Dol/ars 
92,450 26 ...... . ...... . ..... . . . . 
85,070 27 . .. .. . ...... . ..... . • . .. 
92 ,571 

102 ,530 
90 ,385 
67 ,600 
83,135 
79,695 
82 ,165 34 . 

28 ........... .. .. .. ..• .. . 
29 . . .. . . .... .. ... . 
30 .. .. ... ..... .... . ... . . . 
31. ........ . . .. . .... . . . . . 
32 .... .. •........ . .... .. . 
33 .. . . .................. . 

72,535 35 . ....... . . .. .. . ...... . . 
90,000 36 . .. ... . . . . . .. . . . ...... . 
14 ,400 
7 ,070 

37 .. . . 
38 . 

90 ,556 39 ....... ... .... . .. . 
2, 135 40 ... . ... . ......... . 

64 ,645 41. . 
6 ,1 35 42 . 

93 ,900 43. 
79,070 44 .. . 
94,670 45 ... . 
G ,875 

59 ,835 
106 ,1 65 
109 ,140 
88 ,300 

46 ............. .. ..... . . . 
47 . ..... . ... . .... . ... . 

48 ...... . .... . . . . ....... . 
49 ... . 
50 .. . 

Cost 

Dollars 
87,785 

124,215 
57,200 
55,690 

102,250 
99 ,475 
85,085 
79,225 
96,590 
80,000 
87 ,465 

118,775 
109,350 
86, 110 
81 ,045 

120 ,350 
101 ,430 
80,350 

101 ,015 
9,730 

94.350 
95,770 
80,105 

107 ,495 
94,590 

N ote: Eac h estimate is an avera g e of estimates recei ved on each 
boat from t wo Seattl e boa t builde rs. 
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Append ix 12 

QUESTIONNAIRE USED IN SURVEY OF FISHERMEN 

DEEP SEA FI HERME J'S RVEY OF i\IEi\IBERSIIIP 

All information provided by respondents will b regarded as highly contio ntiaI. TIll' ill nti-
fication of respondents will not be divulged under any circumstances. 

1. Name Age. 

2. What is your citizenship? U.S. ) : Other ______ _ 

3. How many dependents (including yourself) do you claim for incom tax purpo, at pre - nl? 

4. How many of your dependents are under 16 years of age ? __ _ 

5. What is your marital status? Single ( ); Married ( ); Widower 
Separated ( ) . 

) ; Divorced ( ); 

6. What was your total income from all sources for each of the following years? (Giy amount 
r eported for Federal income tax purposes. If you do not have record. e timat your total in
come and place a check in the parentheses alongside yo ur esti mate .) 

1957 $ _______ ( ); 1956 $ ____ ( ); 1955 $ _ ). 

7. How much income in dolla r s did you get from each of th following: 
1957 No. of 1956 o. of 19GG 

trips trips 
a. Halibut and black cod fi shing $ ( ) $ ( ) $ 
b. Halibut fi shing $ ( ) $ ( ) $ 
c. Other fi shing (specify) 

$ 
$ 
$ 

d. Social Security payments $-
e. Other j ob or gainful 

employment (specify ) $-

8. Did you draw unemployment insurance in: 

) 
) 

$ 
$ 
$ 
$ 

$ 

$ 
$ 

1957? Yes ( ) ; No ( ); How many weeks? __ - Total amount $ 
1956? Yes ( ) ; No ( ); How many we k ? _ Tota l amount 
1955? Yes ( ); No ( ); How many \\' k? __ - Total amount -

9. What is the state of your health ? 
Excellent ( ); Good ( ); Fair ( ) ; Poor ( ) . 

N . of 
trips 

( ) 
( ) 

10. Have you be n to see a doctor in the last twelve month? Ye ) ; No ( ). 
If you have been to ee a doctor in the la t l\" elve month . for what reason or r a. on· '? 
Accident or sickn s aboard ve I ( ) E 'plain -
Other r eason or r eason ( ) Explain - -- - --
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Appendix 14 

BOAT INCOME, HALIBUT AND BLACK COD OPERATIONS, 
BEFORE DEPRECIATION AND OTHER SPECIAL 

OWNER EXPENSE, 1953-57 

Boat incom e here is defin ed eq ua l to Total Boat Shar I s t he sum of Master's S hare. Unemploym nt 
Insuran ce P aym ents . Soc ia l Secur ity P ay menls. Boat In surance. Repairs and Maintenanc' Exp nBe. and 
Supply a nd Sundry Expense. See hapter 8 for definition or "Othe r Sp ia l Own r Expense". 

Net t(nnage Net tonnage 

I ncome 19 and 40 li nd locome 19 and 
under »-29 30-39 o V(' r uDder ~29 30-39 

Dollars "'u mber ,l\T"um ber l\'umber l\rumfJer Dollaf6 N umbtr Numbtr umbtr 

1953 1954 
POSit il't! or :: ero P08itire or ZtrO 

0- g99 .. . . .. 2 4 0- m ... .. ... ... .... .. . 0 2 0 

1.000-1.999 . . 3 2 1.000-1 .990 .. . .. . ... . ........ 3 2 1 

2.000-2 .999 ... . . . 1 6 3 2. 2.990 . .. . .............. 0 5 2 

3.000-3.999 .. 2 5 2 3.000-3.990 . . . . . . . . . . . . . . . . . 3 4 1. 

~ .000-4.999 . 0 0 1 4.()()()-4.m .................. 3 

5.000-5 ,999 . 0 0 5 .000-5 ,990 . . ..... .......... 1 2 1 

6.()()(Hl ,999 . 0 1 1 0 6 .()()(Hl.m . . . . ..... . . . ...... 0 1 0 

7 .000-7.999. 0 0 0 0 7.000-7.990 .... . ........ , 0 0 0 

8 .000-8 ,999. 0 0 0 0 .000- .990 .... . . . . . . . . . . . . . 0 0 1 

9 . ()()()-<) ,999 . 0 0 0 0 9 ,00<Hl.m .... . ..... 0 0 0 

Subtolal 19 10 13 SubtotaL ..... .. ... 19 10 

Neoatire Neoa/ice 
0- 999 . 1 0 0 0 1- m . . .... ............ 0 0 0 

1 ,000-1 .999. 0 0 0 0 1,000-1,990 .. .. . . ........ . ... 0 0 0 
2 .000-2 ,999 . 0 0 0 0 2,000-2.990 . . . .... .•.. . ...... 0 0 0 
3 .000-3 ,999 .. 0 0 0 0 3.000-3.990 . ... .. . .. .. ... .... 0 0 0 
4 ,000-4 .999 . . .. ........ 0 0 0 0 4,()()()-4.m .. .. ... .. ... . .. .. 0 0 0 

Subtotal 0 0 0 SubtotaL .... . .. . ... ... . .. . 0 0 0 

Total. 8 19 10 13 T otaL .. .. . . . .. . . 19 10 

Average $1 .750 $1 .1\ $2.900 2 ,118 Average .. .. ..... . $3.125 $3.260 $4 ,200 

Overall average $2 .481 Overall average . .. . .. . .. . . . $3.607 
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40 aDd 
over 

'umbtr 

1 
2 
3 
5 
0 
0 
1 
0 
0 

13 

0 
0 
0 
0 
0 

0 

13 

$4 .235 



Appendix 14-Continued 

Net tonnage 

Income 19 and 40 and 
under 2()-29 3()-39 over . 

Dollar! Number Number Number Number 
1955 

Positive or zero 
()- 999 ..... . ..•. . . •.. •.. 2 3 

1,000-1,999 ...... ........ .... 2 5 1 3 
2 ,000-2,999 ... ..•. ... .... . •.. 4 4 3 
3 ,000-3,999 .... .•......• .. ... 0 6 2 I 
4 ,oo()-4 ,999 .....• . ..• . .....•. 0 2 0 0 
5,00()-5 ,999 ...... . .... . •.. ... 0 0 2 1 
6 ,0Q()-6 ,999 ....... .• .. . ...•. . 0 0 0 0 
7,00()-7 ,999 ........•..... .• .. 0 0 0 0 
S ,oo()-S ,999 ........•.. . ..... . 0 0 1 0 
9,00()-9 ,999 ........ ... .• ... . . 0 0 0 0 

Subtotal.. .... . . . .... . .. . . . S IS 10 13 

Negat ive 
1- 999 ... .•..•.......... 0 1 0 0 

1 ,oo()-l ,999 .......•......•... 0 0 0 0 
2,00()-2 ,999 .. .. ....•..•.. .. .. 0 0 0 0 

3 ,OQ()-3 ,999 ....• . ..•..•. ... . . 0 0 0 0 
4 ,oo()-4 ,999 . . ..... • . . •... .... 0 0 0 0 

Subtota . ....... . . . .... 0 0 0 

Total.. . . . ... . . . ..... . ... .. S 19 10 13 

Average ...... . ...... . .. . . . ~I,750 $2,51S $3 ,GOO $2,I IS 

Overall average ... ........ . $2,475 

1956 
P o!it ive or uro 

()- 999 .... ...•......•... 2 2 0 

I ,00()-1 ,999 ... .. .....•.... . .. 1 I 1 

2,000-2,999 .. . .. . . . . . . . . . . . . 2 I 0 2 

3,000-3,999 ......•..• •.. . 1 3 3 2 

4 ,000-4 ,999 ..... 2 5 
5 ,oo()-S ,999 .....•..•. 0 3 3 

6,00()-6 ,999 . . ...•..• • . • . . . •. . 0 3 0 0 

7,00()-7 ,999 .. . .... . •.. . ... . . 0 0 0 

S ,oo()-S ,999 . . . .•..•. . 0 0 2 I 

9 ,00()-9 ,999 .. . . .. .... .. . 0 0 0 

Suhtotal. ... ... . .. . . . . . . S IS 10 12 

' egalice 
1- 999 .. .. . .. . . . • . . . . . . . 0 0 0 0 

I ,00()-1 ,999 ..... • ..... 0 0 0 0 

2 ,00()-2 ,999 . . ... •.. . •..... 0 0 0 0 
3 ,00()-3 ,999 ... . .• . .. •... .. 0 0 0 0 
4,00()-4 ,999 ..... ...•...• .... . 0 0 0 0 

Subtotal.. ... .... . .. . .... 0 0 0 0 
----

Not fi sh ing . . . . . 0 0 0 

E ltmlnated , .... 0 0 0 

TotaL . .. ... .. .. . .... .. S 19 10 13 

Average . ......... $2,500 $4,111 $5,300 $4 ,233 

Overall average .. . .. $4,004 

'One boat was eliminated from sample in thi s year due to chart er 
by th e Inte rnational Paci fi c H a libut Commission and the noncom
parability o f in com e a nd expense data. 

Net tonnage 

Inc~me 19 and 40 and 
under 2()-29 3()-39 over 

Dollars Number Number Number Number 
1957 

Posit;!le or zero 
()- 999 . ... ..... 3 2 0 0 

J ,00()-1 ,999 . ... 3 4 1 

2,00()-2 ,999 .... 0 3 0 4 

3,00()-3 ,999 ... . . 1 6 4 2 

4 ,oo()-4 .999 ...... 0 2 0 4 

5,00()-5 ,999 .. ... 0 2 0 
6,00()-6 ,999 ... . •. 0 0 1 

7,00()-7 ,999 ...... 0 0 2 0 
S ,oo()-S ,999 .. . .. 0 0 0 

9 ,00()-9 ,999 .... 0 0 0 

Subtota l. 19 10 12 
---

Negative 
1- 999 . . .. . . . .... 0 0 0 0 

1,000-1 ,999 .. .... 0 0 0 0 
2 ,OQ()-2 ,999 .. .. 0 0 0 0 

3,00()-3 ,999. 0 0 0 0 

4 ,()()(H ,999 . 0 0 0 0 
--------

Subtotal.. 0 0 0 0 

No t ava ilahle .. 0 0 
---- ----

Total. . S 19 10 13 

Average .. $1,349 $2,942 $5,500 $3,486 

----
Overall average .. $3,IS9 
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Appendix 15 

BOAT INCOME, HALIBUT OPERATIONS, BEFORE DEPRECIATION 
AND OTHER SPECIAL OWNER EXPENSE, 1953-57 

Boat incom e here is defined equal to Total Boat S ha re less the sum of Master's S hare, Unemployment 
Insurance Payments, Soc ial Security Payments, Boat Insu rance, R epairs a nd Maintenance Expense, and 
Supply and Sund ry Expense, See Chapter 8 for definiti on of " Other Special Owner Expense", 

Net toooage et tonnage 

I ncome 19 and 40 a nd Income 19 and 
under 20-2l) 3()-39 ever u nder 2()-2l) 3()-39 

Dol/ars Number Number Number Number DollaT8 Number Number Number 
] 953 1954 

Posit ive or ;;eTO Positive or u ro 
()- 999 ...... 2 0 0- 999 .................. 1 2 0 

1 ,000-1,999 ...... 5 2 1 ,000-1 ,999 ............. .. .. . 3 2 1 
2,000-2,999 ..... I I 4 2,000-2,999 . ..... . ......... . . 0 6 2 
3,000-3 ,999 ..... I 4 3 2 3 ,000-3 ,999 .......... , ....... 2 6 1 
4,000-4,999 ... . .. , .... 0 3 0 I 4 ,000-4,999 .......... . ....... 1 I 3 
5,000-5 ,999 .... .... 0 0 2 0 5 ,000-5,999 ..... .......... , . . I 3 2 
6 ,()()(H) ,999 . ... ... . 0 0 0 0 6 ,()()(H) ,999 .......... .. . ... .. 0 0 0 
7,000-7 ,999 . ... .............. 0 0 0 0 7,000-7,999 .... .. . ........... 0 0 0 
8,000-8,999 .. .. . 0 0 0 0 8 ,000-8 ,egg ............ . ..... 0 0 1 
9,000-9,999 ......... 0 0 0 0 9,000-9,999 .... . ............. 0 0 0 

Sub tGtal 8 19 10 13 Subtotal.. ................. 8 19 10 
---

Xeoalile Neoative 
1- 999 .... ..... 0 0 0 0 1- 999 ... ............... 0 0 0 

I ,000-1 ,999 .... . ... 0 0 0 0 I,OOO- I,999 .. .. . ............ . 0 0 0 
2,000-2,999 ... . ... 0 0 0 0 2,000-2,999 ................ .. 0 0 0 
3,000-3,999 ......... 0 0 0 0 3,000-3,999 . ... .............. 0 0 0 
4 ,()()(}--! ,999 .... . . . . . . . . . . . . . . 0 0 0 0 4,000-4,999 ........... .. ... .. 0 0 0 

Sub total. ...... .. 0 0 0 0 Subtota l.. .............. ... 0 0 0 

Total. ..... 8 19 10 13 T otal. ..................... 8 19 10 

Average ....... $I,62.'i $2,782 $2,800 $2,040 Av erage . . .. .. ... ... ....... $2,750 $3,101 $4 ,300 

Overall average .. ... ....... $2,378 Overall average .... . ....... $3,350 
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40 ao d, 
over 

Number 

1 
2 

i 
0 
0 
1 
0 
0 

13 

0 
0 
0 
0 
0 

0 

13 

$3 ,580 



Appendix 15-Continued 

Net tonnage 

Income 19 and 40 and 
under 20-29 3()-39 over 

Dollar! Number Number N u mber Number 
1955 

Po!itive or zero 
()- 999 .......... • ... 4 2 0 2 

1 ,000-1,999 . .... .... .... ... . . 0 3 2 4 
2,000-2,999 .... . . . • .... . .. . . . 4 3 4 

3,000-3,999 ....... ... . ... . ... 0 2 2 
4,000-4,999 ..... .. . . .. ....•. . 0 1 0 0 
5 ,000-5,999 . ...... . . ......... 0 0 1 
6 .00<Hl ,999 ..... ............. 0 0 0 0 
7,000-7,999 . ... . . ...... . . ... . 0 0 0 0 
S ,OOO-S ,999 . ........ ... .... .. 0 0 I 0 
9,000-9,999 .. ... .. .. .. .. .... . 0 0 0 0 

Subtota l. . .. . ... .... . . ..... S IS 10 13 

Negative 
1- 999 ............. .... . 0 I 0 0 

1,000-1,999 ....... ....... . ... 0 0 0 0 
2,000-2 ,999 . . ... '" ... , . .. .. . 0 0 0 0 
3,000-3,999 .. .. ... .. ... . . .. .. 0 0 0 0 
4,000-4 ,999 .. .. ...... . ....... 0 0 0 0 

Subtotal. ... .... . .. . ...... 0 0 0 

Total. ... ... ........ . .. . . .. S 19 10 13 

Average .. .... ...... . .. . ... $1,500 $2,358 $3,700 $2,272 

Overall avera'ge .... ... ..... $2,40S 

1956 
P08itive or zero 

()- 999 .. ... .. ........ 2 0 1 
I ,000-1 ,999 . .... .. . ........ .. 2 I I 0 
2,000-2,999 . .... ............. 2 2 0 
3,000-3,999 . ..... . . .. . .. . • . .. 2 3 2 
4,000-4,999 . . .. . . ....... . • .. . I 5 2 0 
6,000-5,999 . ... . .. .... ...... . 0 6 4 

6 ,00<Hl ,999 . . ... ....... .. . . .. 0 0 0 0 
7 ,000-7,999 . ..... ....... .. . . . 0 0 0 
S ,OOO-S ,999 .. ... ...... , ..... . 0 0 I 
9,000-9,999 . . .. ....... , . .... . 0 0 0 

Subtotal. ... . . . . . . . . . . . . . . . S IS 10 12 

Nega tive 
1- 999 .... ....... . ...... 0 0 0 0 

1 ,000-1,999 . . ... ..... . ...... . 0 0 0 0 
2,000-2,999 .. .. .... . .. ....... 0 0 0 0 
3 ,000-3,999 .. .. . ....... ... .. . 0 0 0 0 
4 ,000-4 ,999 .. .. . ..... ........ 0 0 0 0 

Subtotal. . ... ... ........ ... 0 0 0 

Eliminated ' . . 1 ... .•... ... . 0 0 0 

Not fishing ... .... .. ... . ... 0 0 0 

Total. . .. ... . ... . ... . ..... . S 19 10 13 

Average .. . .. . . . ...... .. .. . $2 ,125 $3,77S $5 ,300 $4 ,399 

Overall average ............ $3. 26 

'One boat wa eliminated from sample in this year due to cbarter 
by the International Pacific Halibut Commission and the noncom
parability of inconle and expense data . 
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Incomp 

Dollar! ' u mber I jV umbtr 
1957 

Poailive Or zero 
()- 999 . ..... ........ . .. . 3 

1,000-1 ,999 ... .. . ........... . 2 
2 ,000-2,999 ..... .... . . . 0 6 
3 ,000-3 ,999 . . ........ . I 4 
4 ,000-4 ,999 .... . .. . . .. 0 0 
5,000-5,999 . .... .... . 0 1 
6,000-6,999. . .. .. .. . .. .. . . I 0 0 
7 ,000-7,999 .... ..... . 0 0 
S ,OOO-S ,999 .... , .. . .. .. 0 0 
9,000-9,999 .......... . 0 0 

----
Subtotal W 

---- ----
Negative 

1- 999 ..... .. 0 0 
1 ,000-1 ,999 ..... . . .. 0 0 
2,000-2,999 .. .. . ... ... ...... . 0 0 
3,000-3,999 . . .. . "" .. 0 0 
4 ,0()(}-4 ,999. .. .. .. . ... ... 0 0 

--------
Subtotal. .. ... .. ... . .. .. 0 0 

Not available .. ... .... . 0 

---- ----
Total. ....... . .. .. S IY 

3()-39 

0 
2 

J 
0 
0 
I 
0 
0 

10 

0 
0 
0 
0 
0 

----
0 

0 

10 

o 
o 

4 
I 
o 
o 
o 
o 

12 

o 
o 
o 
o 
o 

o 

13 
1------------

Average . .... . ~.~I $3,700 $3 ,S42 

Overall 8 verage . .......... . $2 ,41 



Appendix 16 

BOAT INCOME, BLACK COD OPERATIONS, BEFORE 
DEPRECIATION AND OTHER SPECIAL OWNER 

EXPENSE, 1953-57 

Boat income here is defin ed eq ua l to T otal Boat Sha re less t he sum of Master's Share, Unemploym ent 
lnsurance Payments , Social Securi ty Payments, Boat Insurance, Repairs and Maintenance Expense and 
Supply and Sundry Expen se. See Chapter 8 for defini tion of "Other Special Owner Expense". 

I\'et tonll nge et tonnage 

lncome 19 and 40 and I ncome 10 and 

und er 20-29 30-39 over under 20-29 30-39 
----

Dollars Number l';umber Number l\?"u mfJtr Dollar8 Number Number Number 

1953 1954 
Positi .. e or zero P08itive or zero 

0- 499 .... 0 2 2 0- 499 ...... . ... . . ...... 2 0 

500- 999 .... 1 1 I 500- 999 . . . .. . ....... ..... 1 2 0 

1,000-1,409 .. . . 0 0 0 1,000-1,499 ........... . ... ... 0 2 0 

1",00-1,999. , . ........ . ... 2 0 0 1,500-1,999 , , '" .. . ..... ..... 1 0 0 

2,000-2,499 ....... 0 0 0 2,000-2,499 ......... 0 0 0 

2,500-2,999. 0 0 0 0 2,500-2,999 .................. 0 0 0 

3,000-3,499 .. .. 0 0 0 0 3,000-3,499 ............ . ..... 0 0 0 

3,500-3 ,999. 0 0 0 0 3,500-3,999 . ... . ...... .. .. . 0 0 0 

4,000-4,499. 0 0 0 0 4 ,Q00-4 ,499 ......... 0 0 0 

4"'00-4,999 ..... 0 0 0 0 4 ,500-4 ,999 ....... . .. 0 0 0 

Suhtotal . . . ... .. . . .... 2 6 3 2 Subtotal ... 5 0 

Neoatl1e Neoat ive 

1- 499 ...... 2 0 0 1- 499 . ..... . . . . . . . . . . . 1 4 

500- 999 ..... 1 0 0 500- 999 .................. 0 0 1 

1,000-1,499 ...... . .. 0 1 0 1,000-1,499 . ................ . 0 0 0 
1,500-1 ,999 .. 1 0 0 0 1 ,500-1 ,999 .................. 0 0 0 
2,000-2,499 .... 0 0 0 0 2,000-2,499 .... ... .. .... 0 0 0 

SuLtotal . 3 0 '>ubtota!. ........... .... ... 2 

ot fishing 3 10 6 II I\'ot fishing ... ... . ......... 3 10 

Tota!. . .... 8 19 10 13 Tota!. ........ . . . . . . . . . . . . . 8 19 10 

Percent not fishing. 37 5 52.6 60 .0 84 .6 Percent not fishing . ... .. .. 37 .5 ,,2.6 80.0 

Average ....... -$50 $528 $0 $500 Average .... . ........... ... $550 $361 -$500 

Overall anrage . . . $290 Overall average .......... .. $214 
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40 and 
over 

Number 

2 
1 
0 
0 
0 
0 
0 
0 
0 
0 

3 

1 
0 
0 
0 
0 

9 

13 

69.2 

$250 



Appendix 16-Continued 

Income 19 and 
under 

Net tonnage 

20-29 30-39 
40 and 
over 

Dollars Number Number Number Number 
1955 

Positive or zero 
0- 499 ....... . . . 

5(j()- 999 . ...... . . . ..•..•.. 
1,000-1 ,499 ....... ......... .. 
1,500-1,999 ................. . 
2,000-2,499 .... ........... .. . 
2,500-2,999 .......... ... ... .. 
3,000-3 ,499 . . ........ . . .. ... . 
3,500-3,999 . ....... ......... . 
4 ,000-4,499 ...... ..... .... . .. 
4 ,500-4,999 .... ... . . ........ . 

Subtotal. .... ..... ........ . 

Negative 
1- 499 ... ..... ......... . 

500- 999 ................. . 
1,000-1 ,499 ..... .. .... .. .... . 
1,500-1,999 .... ... ... . . ..... . 
2,000-2,499 ....... . . .... .... . 

Subtota l ...... ... ......... . 

Tot fisbing ..... ...... ... .. 

Total.. ..... . . ... . .. . . .... . 

P ercent not fi shing: .....•.. 

Average ..... .. ...... . .... . 

2 

1 

o 
o 
o 
o 
o 
o 
o 

o 
o 

o 
o 

o 

8 

50 .0 

$625 

3 
1 
1 
o 
o 
o 
o 
o 
o 

8 

o 
2 

o 
o 
o 

9 

19 

47 .4 

$450 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 

1 

1 
o 
o 
o 

2 

8 

10 

0.0 

-$., 00 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 

1 

o 
1 
o 

10 

13 

76 .9 

-$917 
1----'----'--------

Overall average . .. ....... . . 

1956 
Positive or zero 

0- 499 . ................ . 
500- 999 ............ . .. .. . 

1 ,000-1,499 ................. . 
1,500-1,999 .... ..... ....... .. 
2 .000-2,499 . . ....... ... ..... . 
2,500-2,999 .... . .. ..... ..... . 
3,000-3,499 ............. .... . 
3,500-3,999 ........... .. .... . 
4,000-4,499 ....... ........ .. . 
4,500-4 ,999 ......... ... ..... . 

Subtota l. ................. . 

Negatire 
1- 499 .... ..... ........ . 

500- 999 ................ .. 
1,000-1,499 ......... ....... . . 
1 ,1\00-1,999 . . ..... .. ........ . 
2,000-2,499 ......... . . ...... . 

o 
2 
o 
1 
o 
o 
o 
o 
o 
o 

3 

o 
I 

o 
o 

I 

o 
o 
o 
o 
o 
o 
o 

5 

3 
o 
o 
o 
o 

$316 

o 
2 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 

2 
o 
o 
o 
o 

1-----1----1·-----1----
Subtotal. ................. . 3 o 2 

Not fishing ............... . 11 8 9 

E lim inated ' .. ..... . .. . ... . o o o 

Total.. ............. ....... 8 19 10 13 

Percent not fisb lng . ....... .'0 .0 57.9 80 .0 75 .0 

Average . . . . . . . . . . . . . . . . . . . $62., $375 $750 -$83 

O~erall average .. ... ...... . $4 12 
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I ncome 

Dollars 
1957 

Positive or uro . . ...... . ..... .. . 
0- 499 ................. . 

500- 999 ............ .... .. 
1 ,000-1,499 .... .. .. ........ .. 
1 ,500-1,099 .......... . .. .... . 
2,000-2,499 . . ....... .. ..... . . 
2 ,500-2,999 . ..... ......... . 
3,000-3,499 ................. . 
3,500-3,999 ....... .. ........ . 
4,000-4 ,499 ........ . . 
4 ,500-4 ,999 .. 

Sub total 

Negative 
1- 499 ................ .. 

!i00- 999 ..... ...... .... .. . 
1,000- 1,499 ............. ... .. 
1 ,500-1 ,999 ............... .. 
2,000-2,499 ..... . .......... . 

Subtotal.. .......... . 

Not available .... . . . 

Not fishing ....... 

Total.. . .......... . 

Percent not fishing ....... . 

19 a nd 
und er 

Net tonnage 

20-29 30-39 
40 and 
over 

Number Number .Vumber Numb er 

1 
o 

o 
o 
o 
o 
o 
o 

o 
3 

1 

o 

1 
o 
o 
o 

j 

o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
o 
o 
o 

o 
o 
o 
o 
o 

-------- - - --1----

1 
o 
o 
o 
o 

2 

o 
o 

o 
o 
o 

o 
o 
o 
o 

---- ---- ----1----
3 o 

o o 
-------- ----1----

2 9 11 

8 19 10 13 

28.6 47 .4 70 .0 91.7 
------------1·----

Average.. .. .. .. .. .. .. . . .. . $250 $1,000 -$250 $250 

Overall a verage ... .. ...... . $439 

lOne boat was eliminated from sample in this year due to charter 
by the Inte rnational Pacific H alibut Commission a nd the noncom
parabil ity of income and expense data. 



Appendix 17 

BOAT INCOME, ALL FISHING OPERATIONS, AFTER 
DEPRECIATION REPORTED FOR INCOME TAX, 1953-57 

Bnnt inrom,' hl'I"I' i:; ,h·fln'"fl t qual to Tntul Runt Shnr,. I, lh,· um uf Ma t. ,t. ~h f". nrmp)oymen 
Insurant'I' PH~mt·"t . Sm'ud ~t"('uflly ra)'m"nLJI, Bhnl In urKr\rf', Ht'r," fa and .\f ,nt ·n.n("~ ",JIlt«·n nnd 
Suppb' Hnd Sundry EXpt'nH', ' Olh"r OWlwr I':xlwn t·" hn. .. not ltt t'n fI"fJU tt"ll. 

'pt lUOItIU!t' 

Illt-OIllt' Itl Hid 10 U II I nco 

IIlltJt'r ~'O'~".' :l1l·';I'./ o\t" 

/lniJ"r .• \ /I IIII(T Sl/rTlbrr .\" "''-'0 um",.r 1J<>ll1l' 

1\1,;:1 IlI:,1 
P08rt It ( or :ao POll/II' Of UTO 

0- V1..~j ~ 2 

1 ,()Q>-1 :199 
., 

2 OC)()..-'.! ,~'~)~f 1 ~ 0 

,J ooo·;t ,'I't'J 1 0 ,I 2 

".unn ... 4,II'YI 0 u 1 '.! 

"J OflH ... ", .'-''..I~I 0 1 0 0 
h (I()() ,1 ,!J~.,I~l 0 1 0 I] 0 
•. 1 (Ij .... -; • ~.jtj~1 0 0 0 U 0 0 

".tJlIH--".'I'Y,1 0 0 0 0 

.. ,01.10- ".9'YI 0 0 0 0 

1 

0 0 
0 1_° 

.suh((.Lll -'-~ I 16 '1I1otot 11 

.\ eU'lt" ( \'{ a'" ( 
l>- 11'19 2 J II- IYfl 1 0 

I JIIlo-1 ,,-"J~I 0 2 1 1 1,(11)-1, 1 

.! lion _. '.r.l 

I 
0 0 0 .: • ~ J( . ..... :! , n 

i ,1I00-.i.' r<J 0 0 1 1 a,1 J. "~t 
j W}-j H~j 0 0 0 0 I ,IA»-I , 0') 

0 I 
0 0 
0 0 
0 0 

SIlt [flLd 6 :ut)tol,l 

I "tal ~ 19 IU 13 TOI~I 

2 

I 
0 
0 
0 
0 

9 

0 
0 
0 

0 

10 

An-rage $;.)() $~ ,~'IJO U ,100 $1,OlO A\cr.J;::~ S., !.S;O $. , 

----
U\,I·r.dl ;lVl'L.ige $1,1 7 O\'U II ,\,:,,:t' . ,In 

------

142 

0 
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II 

0 
0 
II 

IJ 

----
1 p,:m_ 



Appendix 17-Continued 

Net tonnage 

Income 19 and 40 and 
under 20-29 30-39 over 

Dollar! Number Number Number Number 
1955 

Po!iliDe or zero 
0- 999 .. . . . . . .. .... . . . . . 0 4 

1,000-1,999 ...... . .. . . ... ... . 4 2 4 3 
2,000-2,999 ..... .... .... .. .. . 1 4 0 1 
3,000-3,999 . ... . .. .... .. ..... 0 3 0 2 
4 ,000-4 ,999 ...... . ........ ... 0 0 2 1 
S ,000-5 ,999 ........... ....... 0 0 0 0 
6 ,()()(H) ,999 . ... .............. 0 0 1 0 
7,000-7,999 . . . , .. ............ 0 0 0 0 
8,000-8,999 ..... . ............ 0 0 0 0 
9,000-9,999 .. .. .............. 0 0 0 0 

SubtotaL ..... 6 14 11 

Negative 
0- 999 . ...... ..... ...... 2 0 

1,000-1,999 ..... ... .......... 0 1 1 
2,000-2,999 .... .......... ... . 0 0 1 0 
3,000-3,999 ......... 0 0 0 0 
4 ,000-4,999 .... .. ............ 0 0 0 0 

Subtotal.. ..... ............ 2 5 3 2 
----

Total .............. ..... . .. 8 19 10 13 

Average .................. . $1,000 $1,192 $1,6GO $1,424 

Overall average . ..... . ..... $1,050 

1956 
P08ilive or zero 

0- 999...... ... 2 2 1 0 
1,000-1 ,999 .... .. ...... . .... . 1 0 1 
2 ,000-2,999 ................ .. 2 3 3 3 
3,000-3,999 . . .. .. . .. . .. .. .. .. 0 5 0 1 
4,000-4,999. . ........... ... . . 1 0 
5,000-5,999 . . .. . .. . . .. .. . .. . . 0 1 2 
6 ,()()(H) ,999 . . .. . . . . . . .. .. .. . . 0 1 0 1 
; ,000-7,999 . . ................ 0 0 2 3 
8,000-8,999 . . .. . . . .. .. .. .. .. . 0 0 0 0 
9 ,{)()()-9 ,999 . ........ ......... 0 0 0 

Subtotal.. .. .. ............ . 17 9 11 

Negalire 
0- 999.... .............. 1 1 1 1 

1,000-1,999 . . .. . . . . . .. . ... . . . 0 0 0 0 
2,000-2,999. .... . ...... . ..... 0 1 0 0 
3,000-3,999 ..... .. ........... 0 0 0 0 
4,000-4 ,999. . .. .. .. .. . .. .. . . 0 0 0 0 

Subtotal.. ... ............. . 2 
---------1---

Ellminated ' ........ .. .... . o o o 
--- -------1----

Total... ........ .......... . 8 19 10 13 

Average.. . . . . . . . . . . . . . . . $1 ,625 $2 ,888 $4,200 $4,316 

Overall average . ... .... . .. . $3,145 

lOne boat was eliminated from sample in this year due to charter 
by th" International Pacific Halibut Commission and t he noncom
parability of income and expense data. 
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Income 

Dollar! 
1957 

Positive or zero 
0- 999 .. .. .... .. ...... .. 

1,000-1,999 .. .. . 
2 ,000-2,999 . .. . . 
3,000-3 ,999 ... . 
4,000-4,999 .... . 
5,000-5,999 ... . . . 
6 ,()()(H) ,999 . . .. . 
7,000-7,999 . . .. . 
8,000-8 ,999. 
9,000-9,999. 

Subtotal ........... .. 

Negative 
1- 999 ............. .. 

1,000-1 ,999 ........ .. 
2,000-2,999 .... , .. 
3,000-3,999. 
4,000-4,999 .. 

Subtetal. . 

N'ot available. 

Total. 

Average ..... . 

Overall average 

19 and 
under 

Net tonnage 

20-29 
40 and 

over 

Number Number NlLmber Number 

2 
2 

o 
1 
o 
o 
o 
o 
o 
o 

5 

1 
1 
o 
o 
o 

8 

$781 

3 
4 
3 
2 
1-
2 
o 
o 
o 

17 

2 
0 
0 
0 
0 

2 

0 

19 

$2 ,7~2 

1 
o 
1 
2 
o 
I 
o 

8 

2 
0 
0 
0 
0 

2 

0 

10 

$4,000 

$2,700 

2 
o 

2 
1 
o 
o 
o 

12 

o 
o 
o 
o 
o 

o 

13 

$3,735 



Appendix 18 

BOAT INCOME, ALL FISHING OPERATIONS, AFTER 
DEPRECIATION COMPUTED ON VESSEL 

MARKET VALUE, 1953-57 

Boat incom e here is d efin ed eq ua l to Total Boat Share less the sum of Master's Share, Unemployment 
Insurance P aym e nts, Soc ia l Secu rity P a ym e nts, Boat Insurance. Repairs a nd Maintenance Expense and 
Suppb' a nd Sund ry E xpense. " Other OwnH Expense" has not been deducted. 

-------
:\et tonn age Net tonnage 

Income 19 and 40 and Incom e 10 and 
u nder 20-29 30-39 over under 20-29 30-39 

Dolla" Sumber ,lY umber S umba X umber Dollars Number Number Number 
1!I,,):l 1954 

Po~itjl tor :.ero Pos it;.·, or oero 

0- 9V~. 3 I 0- 999 .. ... 2 0 
I 1I00-I,W9 3 2 2 1,000-1,999 . . ... 2 4 
! .()O~l-2 ,~199 I 4 1 2,000-2,999 .... . ... 2 2 2 
•. 1X~f ;j ,~Iyg .. 1 2 1 3 ,000-3 ,999 .. .. 0 3 2 
t .f)(.~ I/J\JY 0 0 0 4 ,()()(H ,999 . . . . 0 4 I 
I; '}.").-.j ~1~19 0 2 2 0 5,000-5,999 .. .. . ........... 1 0 0 
t, .~X.lO---t; ,:IIJ'J 0 0 0 0 6,()()()-{l ,999 .. 0 0 0 
-; .())()-7 ~~lq 0 0 0 0 7 ,000-7,999 .. 0 0 0 
1'i ,00)-' .~I~j~l 0 0 0 0 8,000-8,999 . 0 0 1 
~I ,( ... n-~I .'.I~~~~ 0 0 0 0 9 ,000-9,999 . 0 0 0 

~ 11 toLd 14 6 Subtotal 6 15 

\t()a'llt Negative 
()- ~'~I~I 2 1 1 2 0- 999 . 1 0 1 

1 ,l'lMl-l 'I~J~1 0 1 1 6 1,000-1,999 . 0 0 0 
~ ,OIlO-~ ~j:N 0 0 0 0 2,000-2,999 . 0 1 0 
J ,uo()-3 ,'.1~".1 I 0 0 0 3 ,000-3 ,999 .. 0 0 0 
4 .000-4 . 'J~I~1 0 0 0 0 4 ,()()(H ,999 . 0 0 0 

------- ----
:'uJ.tota 3 2 2 8 Subtotal . 

'\"t ~\":llhhJ<o 2 1\ot avai lable . 3 2 
- --- ----

roUl 8 19 10 13 Total. . 8 19 10 

o\\'tTlI:r $.,00 
1--------

$2,000 I~ -$38 A 'erage . $1,928 $2,3.5 $3,250 

U\ l'l dl .~\ l'r~1~C $1,232 O\'erall a \'cragc .. . .. $2.316 
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40 and 
over 

Number 

2 

1 
0 
1 
0 
0 
0 
0 

10 

2 
1 
0 
0 
0 

3 

0 

13 

$1,73 1 



Appendix i8- Continued 

Net tonnage 
- - --

Income 19 and 40 and 
u nder 20-29 30-39 over 

D ollars Number Number Number Number 
1955 

P ositive or zero 
0- 999 ..... .... . .. . . .... 4 0 2 3 

1 ,000-1 ,999 .... . ......... . .. . 1 2 2 
2 ,000-2,999 . .. . ......... ..... 1 5 0 
3,000-3,999 . . .. . . ............ 0 3 2 
4 ,<XlO-4,999 . ................. 0 0 0 
5,000-5,999 . . . . ... . . ......... 0 0 1 0 
6 ,()()(H) ,999 .................. 0 0 0 0 
7,000-7,999 ...... . . . . . . . . . . . . 0 0 0 0 
8,000-8,999 .................. 0 0 0 0 
9 ,000-9,999 .. .... ............ 0 0 0 0 

Subtotal. ... ........ . • '.' 6 13 8 

Nega tive 
0- 999 ................. . 1 2 0 3 

1 ,000-1,999 .......... . ....... 0 1 0 3 
2,000-2,999 ............... ... 0 0 0 0 
3,000-3,999 . ...... ....... .... 0 0 0 0 
4 ,()()(H ,999 ....... ........... 0 0 0 0 

Subtotal.. ................. 3 0 6 

Not available . . . . .......... 3 2 0 

Total. .. . .................. 8 19 10 13 

Average .... ... ...... . ..... $786 $1,500 $2,500 $423 

Overall average ... .. ....... $1,318 

1956 
Positive or zero 

0- 999 ..... ...... ... .... 2 1 2 
1 ,000-1 ,999 .... . .......... 3 0 1 
2,000-2 ,999 ............... ... 1 2 2 
3,000-3,999 ....... .. 0 1 0 
4 ,()()(H ,999 ......... .... .. 1 0 3 
5,000-5,999 .................. 0 1 0 0 
6 ,000-6,999 ............. 0 0 0 0 
7,000-7,999 .................. 0 1 2 1 
8,000-8,999 . . ....... 0 0 1 0 
9,000-9,999 .... ... ........ 0 0 0 0 

Subtotal. ..... . .... .. 14 8 10 

Negative 
0- 999 ...... . ........... 0 2 0 2 

1,000-1,999 . . ................ 0 0 0 0 
2,000-2,999 . . ................ 0 0 0 0 
3 ,000-3,999 ................ .. 0 0 0 0 
4 ,<XlO-4 ,999 ....... . . .... .. .. . 0 0 0 0 

Subtotal. ...... . . . . . . . . . . . . 0 2 0 2 

Not available 2 0 

Ellmlnated ' .. 0 0 0 

Total. .. ............ ... .. . . 8 19 10 13 

Average ... $1,786 $3,188 $4,250 $2,833 

Overall average ......... $3,009 

'One boat was eliminated from sample in this year due to charter 
by the International Pacific Halibut Commission and t h e noncom
parability of income and expense data. 

~et tonnage 

Income 19 and 40 and 
under 20-29 30-39 over 

Dollars Number Number Number Number 
1957 

Positive or zero 
0- 999 ...... .. . . 2 2 

1,000-1,999 . ................. 2 2 1 1 
2,000-2,999 . . . .. 0 2 4 
3,000-3,999 . . ....... 0 2 0 2 
4 ,<XlO-4 ,999 .. 0 3 0 1 
5,000-5,999 ............... 0 0 0 
6,000-6,999 .. ... . 0 0 1 1 
7,000-7,999 .. 0 1 0 0 
8,000-8,999 .. .. ........ . 0 0 1 0 
9,000-9,999 .. 0 0 0 0 

Subtotal. 4 15 12 

Negalive 
0- 999. 2 1 1 0 

1,000-1 ,999. 0 0 0 0 
2,000-2,999 .... 0 0 0 0 
3,000-3,999 .. 0 0 0 
4,000-4,999 .. 0 0 0 0 

Subtotal 0 

Not available . 2 3 2 

Total. .... 8 19 10 13 

Average .. $500 $2,700 $3,375 $2,583 

Overall average $2,333 
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Appendix 19 

BOAT INCOM E, HALIBUT AND BLACK COD OPERATIONS, 
AFTER DEPRECIATION REPORTED 

FOR INCOME TAX, 1953-57 

Boat incom e here is defin ed eq ua l to T otal Boat Share Jess the sum of Master's Share, Unemployment 
Insurance Paym ents, Socia l Secu rity Paym ents, Boat Insu ran ce, Repairs a nd Ma intena n ce E xp ense, and 
Supply and Sundry ExpensE'. "Othel' Owner Expense" has not been deducted, 

Ne t tonnage Net toonage 
----

Income 19 and 40 and Income 19 an d 
under 2D-29 3D-39 over u nder 2D-29 30-39 

Dollors Number jVumber J\"umber /I.'/Lmber Dollar,! Number Number Number 

1953 1954 
Positire or uro Positive or zuo 

D- 999. I I 4 3 D- 999 .. 0 1 2 

I ,OOD-I ,999 2 6 1 3 1,000-1,999. 3 3 2 

2,000-2,999 .. 2 6 2 3 2,000-2,999 ..... . ... , 1 1 1 

3,000-0,999. 2 2 0 3 3 ,000-3 ,999. ................ 2 3 3 

4,000-4.999. 0 I I 0 4,000-4,999 ... 2 1 

5,000-5,999 . . . . . . . 0 2 I 0 .~ ,000-5 ,999 .... ............. 0 0 

G.()()(}-{l,999 .. ..... 0 0 0 0 6 ,()()(}-{l ,999 ..... . ......... , 0 2 0 

7 ,000-7 ,999 0 0 0 0 7,000-7,999. . . . . . . . . . . . . 0 2 0 

8 ,OOD-S ,999 0 0 0 0 8,000-8,999. 0 2 1 

9 ,OOD-V, 999. 0 0 0 0 9,000-9,999. 0 3 0 

Suhtotal i 18 9 12 Subtotal. . . . . . . . . . . . . . 8 19 10 

jVeQati"e Neoatioe 
D- 999. 0 0 0 1 D- 999 ..... . . . . . . . . . . . 0 0 0 

1,000-1,999. I I I 0 1 ,000-1,999 ...... ............ 0 0 0 

2,000-2,999. ..... 0 0 0 0 2,000-2,999 ..... 0 0 0 

3,000-3,999. 0 0 0 0 3,000-3 ,999 .. 0 0 0 

4,000-4,999 . 0 0 0 0 4 ,()(\()-4 ,999 .. 0 0 0 
----

Subtotal. .. I I I 1 Subtotal. . .......... 0 0 0 

Total 8 19 10 13 T otal. ........... 8 19 10 

A vprage . . $1,750 $2,412 $1,700 $1,RIO Average. $2,875 $5,380 $3,000 

Overall averagp, $2,005 Overall anrage ... . . $.1 ,8.'8 
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40 and 
over 

N umber 

0 
2 
I; 

2 
2 

0 
1 

0 
0 
0 

12 

0 

0 

0 

0 

13 

$2 ,888 



Appendix 19-Continued 

Net tonnage 

Income 19 and 40 and 
under 20-29 30-39 over 

Dollars Number Number Number Number 
1955 

Positive or zero 
0- 999 ... . ....... 2 4 

1,000-1,999 . . ... .. .. 5 4 
2,000-2,999 .. . .. .... ......... 1 5 2 4 
3,000-3,999 ... . .......•..... . 0 0 0 
4 ,OOQ-4 ,999 .... . ..... . .. .. .. . 0 2 1 0 
5,000-5,999 . . ..... • ...... .. .. 0 0 0 1 
6 ,OOQ-6 ,999 ........ . ... .. .... 0 0 0 0 
7,000-7,999 .... . .... . . .. .. ... 0 0 1 0 
8,000-8,999 ... ....•... . . ..... 0 0 0 0 
9,000-9,999 ............. . .... 0 0 0 0 

Subtotal.. ..... . .. . . . . . .... 8 16 9 11 

Negative 
0- 999 .................. 0 3 0 

1 ,000-1,999 ............. . .... 0 0 1 1 
2,000-2,999 ..... .. ...... ..... 0 0 0 0 
3,000-3 ,999 ........ ...• . . 0 0 0 0 
4 ,OOQ-4 ,999 . . . . . .... " ....... 0 0 0 0 

Subtotal. ..... . ... .. . ..... . 0 3 2 

Total.. .... ... ...... . ...... 8 19 10 13 

Average ......... $1 ,375 $1,670 $2,200 $1,578 

Overall average ............ $1,688 

1956 
Posit ive or zero 

0- 999 ...... . •.. . ....... 3 0 0 
1 ,000-1 ,999 . . . . • . . . . . . . . . . • . . 2 2 0 1 
2,000-2,999... ... ....... .. .. . 3 3 4 3 
3,000-3,999.... . . . . . ......... 0 4 2 
4 ,OOQ-4 ,999. . . . . .. .. . .•. ..•. . 1 5 1 0 
5,000-5,999. . . . . . . . . . . . . . . . . . 0 0 0 3 
6,000-6,999 ...... . .... . 0 1 0 0 
7,000-7,999 ... , . . . . . . . .. . . . . . 0 0 2 
8 ,000-8,999 . .. ... . ... . ...... . 0 0 0 1 
9,000-9,999 . . . . . . . . . . . . . . . . . . 0 0 0 

Subtotal. .. . ...•. 18 9 1l 

0 1 1 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Subtotal.. .........•...... . 0 

Not fishing ...... . . .. .. .. . . o o o 

Ellmlnated ' .. . ..... . . . . .. . o o o 

Total.. ...... .. . ... . . . . 8 19 10 13 

Average ....... .... . $1,875 $2,915 $4,250 $4,000 

Overall average ..... $3,157 

lOne boat was eliminated from sample in this year due to charter 
by the International Pacific Halibut Commission and the n on com
parability of in come and expense data. 

~et tonnage 
----

Income 19 and 40 and 
und er 20-29 30-39 over 

Dollars Number 
1957 

Number Number Number 

P ositive or zero 
0- 999 .. . . . 5 0 

1,000-1,999 . . .. . 1 6 1 1 
2,000-2,999 .. .. . 0 3 3 3 
3,000-3,999 . . 1 2 2 2 
4.000-4,999 ....... . . 0 3 1 fi 
5,000-5,999 ...... . .. .. . . 0 0 0 0 
6,000-6,999 .... . 0 0 0 0 
7,000-7,999 .... . 0 0 0 0 
8,000-8,999 ..... . .. .. . . 0 0 0 0 
9,000-9,999 .. . . 0 0 0 

Subtotal 18 8 12 

Negative 
1- 999 .... . 0 1 1 0 

1,000-1,999 ..... . . . . . 0 0 0 0 
2,000-2,999 ..... . 0 0 1 0 
3,000-3,999 .... . 0 0 0 0 
4,000-4,999 ... . 0 0 0 0 

Subtotal. .......... . .. . . 0 2 0 

Not available .. 0 0 

Total. ..... . . 8 19 10 13 

Average . . ... $1,071 $2,041 $2,700 $3,237 

Overa ll average .. ....... . $2,190 
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Appendix 20 

BOAT INCOME, HALI BUT AND BLACK COD OPERATIONS, 
AFTER DEPRECIATION COMPUTED 

ON VESSEL MARKET VALUE, 1953-57 

Boat incom e her e is defin ed equal to Tot a l Boa t Share less the sum of Master' s Sha r e, Unemployment 
In suran ce Payments . Socia l Security Payments. Boat Insurance. Repa irs and Maintenance Expense, a nd 
Supply and Sundry Expense. "Other Owner Exp ense" has not been deduct ed. 

Net tonnage Net tonnage 

Income 19 and 40 and Income 19 and 
under 2()-29 3()-39 O'f'e r under 20-29 30- 39 

Dol/ars Number Number N u mber Nu mber D ol/ars N umber N umber Number 

1953 1954 
P os ilire or zero P ositive or zero 

0- 999 .... ... ... .. .. . ... 0 ()- 999 .. .. .... .. .. ...... 1 

1 ,000-1 ,999 ... . .. .. ........ .. 4 5 1,000-1,999 ... .. ...... . . .. .. . 2 3 2 

2,000-2,999 .... . .. .... 0 5 1 2 2 ,OO()-2 ,999 ........ . . . .... . .. 2 0 

3,000-3,999 .. .. .... . .. 1 2 0 1 3 ,OQ()-3 ,999 . . .... ... ...... . .. 1 3 

4 ,OO()-4 ,999 ... .. ...... . 0 2 0 0 4,()()()-4,999 .. . . .. ... . . ....... 1 1 1 

5.000-5 ,999 .. . .. . .. ... . 0 0 2 0 .'; ,000-5 ,999 .. ..... .. .. .... . .. 0 0 0 

6 ,0Q()-6 ,999 .. . . .. . 0 0 0 0 6 ,0Q()-6 ,999 . . .. .. . ........... 0 0 0 

7,000-7,999 .... . . . . . . . . . . . . . . 0 0 0 0 7,000-7 ,999 .. ... ............ . 0 0 1 

8 ,000-8,999 .. ... .... ...... ... 0 0 0 0 8,000-8,999 . ...... .. . ........ 0 0 0 

9,000-9,999 ....... .. ... .. . ... 0 0 0 0 9 ,000-9,999 . . .. ....... .... ... 0 0 0 

Subtota l ..... ... . . .. 6 14 12 Subtota l. . . . . . . . . . . . . . . . . . 7 15 8 

Neoalire N egative 
()- 999. ...... . . ...... ... 0 0 1 0- 999 .... .... .... ...... 0 1 0 

1 ,OO()-l ,999. ...... . .. .. ... .. . 1 I 0 0 I ,OQ()-I ,999 . ... ... .... .... . .. 0 0 0 

2,000-2,999 . 0 0 0 0 2 ,OO()-2 ,999 .... '" .. .. .... .. . 0 0 0 

3 ,000-3,999 ..... 0 0 1 0 3 ,000-3,999 ........... . .. . . . . 0 0 0 

4 ,0Q()-4 ,999 . .... 0 0 0 0 4 ,O()(H ,999 . . .......... ... ... 0 0 0 

Subtotal. . 2 Subtotal. .... ... .. . .. . .. .. . 0 0 

~ot ava ilable 3 2 0 Not ava ilable ...... ... ..... 3 2 

Total 8 19 10 13 T otal. . . . . . . . . . . . . . . . . . . . . . 8 19 10 

A "erage .. . ... $1,214 $2,125 $1,625 $1,269 Average. $2 ,357 $2,438 $3,250 

Overall average . $1,652 Overall average . . . . . . . . . . . $2,559 
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40 and 
over 

Number 

1 
3 
4 
3 
0 
0 

0 
0 
0 

12 

0 
I 
0 
0 
0 

0 

13 

$2,346 



Appendix 20- Continued 

Income 

Dollars 
1955 

Posit ive or zero 
(}- 999 ...........•. 

I ,00(}-1 ,999 . . .. . 

2 ,oo(}-2 ,999 .... . 

3 ,000-3,999 ... . .. ... ....... . . 

4 ,OQ(}-4 ,999 .... ....•......••. 

5,00(}-5 ,999. . . ...• .. . . . .. . 

6 ,00(}-6 ,999 .. 

7,00(}-7 ,999 .... . .. .. •. ..•.. . . 

S ,oo(}-S ,999. . ........ . .•. 

9 ,C0(}-9 ,999 . . . . .... . . . . 

Su btotal 

]\lefjat il)e 

(}- 999 ...... .... ..• •. .. . 
I ,00(}-1 ,999 . 

2 ,00(}-2 .999 . . 

3 ,oo(}-3 ,999 . 

4 ,OQ(}-4 ,999 . . 

Subtotal.. . 

Not a\'u ilublc . 

Tota l. ... . 

Average ........... . 

O.cra ll a \'ernge . 

1956 
Posilil'e or zero 

(}- 999 . . 

I .00(}- 1 ,999. 

2 .00(}-2 ,999. 

3 ,00(}-3 .999 . 
4 ,oo(}-4 ,999 . 

5,00(}-5 ,999 . . 

b ,oo(}-G ,999 . 
• ,00(}-7 ,999 .... 

8 ,oo(}-S ,999. 

9 ,OO(}-9 .999. 

Subtotal. 

l':e~al i,'e 
(}- 999 . 

I ,oo(}-I ,999 .. 
2 ,oo(}-2 ,999 . 

3,00(}-3 ,999. 
4 ,00(}-4 ,999 ... . . 

Subtota l. 

Not ava ilable . 

E li mill:lted I , .. +. _ .... . . 

T ota l. 

A \·c ragc .. 

Ovcra ll average . 

19 a nd 
under 

Net tonnage 

2(}-29 30-39 

40 a nd 
over 

Number N umber Number Number 

3 
1 

0 5 2 

0 3 0 

0 1 
0 0 0 

0 0 0 

0 0 I 
0 0 0 0 

0 0 0 0 

7 14 10 

0 2 1 

0 0 0 2 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 2 

0 
---- ----

S 19 10 13 

$928 $1.875 $3.000 $1,192 

----
$ I ,'H 

I 

3 

I 

3 3 

3 0 0 

0 0 

0 I 

0 0 I 0 

0 0 0 

G 15 8 II 

I I 0 I 

0 0 0 0 

0 0 0 0 

0 0 ° 0 

0 0 0 ° 
° 

0 
----

0 ° 0 
----

8 19 10 13 
----

$ I,G43 $3,2,)0 $3, .>00 $3,083 
---- ---- ----

$2,905 

1 Ont! boat wa s elimin:.1teu from sampl e i n thi s year due to C h ell"te l" 

by the In t.~rnalional P ac ifi c H a libut Commi :::;s ion a nd the noncom
pa ralJilily of in~'ome a nu eX J) t:' n :'ie oata. 
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I ncome 

Dollars 
]957 

Posifille or zero 
(}- 999. 

1 ,oo(}- I ,999. 

2 ,oo(}-2 ,999 . 

3 ,OO(}-3 ,999. 

4 ,OO(}-4 ,999. 

5 ,00(}-5 ,999 . 

6 ,oo(}-G ,999 , 

7,000-. ,999 .. 

S ,00(}-8 ,999. 
9,000-9,999 , 

Sub total 

lYeualire 
(}- 999. 

1 ,00(}-1 ,999 , 

2 ,00(}-2 ,999. 
3 .00(}-3 ,9\19 . 
4 ,oo(}-4 ,9\1\1, 

Sulltol ,l\ 

:\"ot availahh' . 

T otal. . 

A \-eragc .. 

Overa ll a.eragc ... 

19 and 
undcr 

0 

0 

0 
0 

1 

0 

° 0 

~et tonllage 

I~ 
20- 29 :l0-39 o\'er 

I 
4 0 
3 
1 
0 1 
0 0 0 

° 0 0 

0 0 

16 12 

° 0 

° 0 

° 0 ° 0 0 0 

_ °
1

'_0 _ 0 

o 0 0 
--- - -- -- ----

. --8--1---19-- --1-0-- --1-3-

. $833 I $2,002 I $3 , I~') $2,500 

$2,080 



Appendix 21 

BOAT INCOME, HALIBUT OPERATIONS, AFTER DEPRECIATION 
REPORTED FOR INCOME TAX, 1953-57 

Boat income here is defined equal to Total Boat Share less the sum of Master's Share, Unemployment 
Insurance Payments, Social Security Payments, Boat Insurance, Repairs and Maintenance Expense, and 
Supply and Sundry Expense. "Other Owner Expense" has not been deducted . 

Net tonnage Net tonnage 

Income 19 and 40 and I ncome 19 and 
under 20--29 30--39 over under 20--29 30--39 

Dollars J.Vu,mber l"{nmlJer Nllmlur Xllmher Dellara Number NlLmber Number 
1953 1954 

Positive or zero Poaillve or zero 
0-- 999 .. ............ , 2 2 0-- 999. .. .. .. . .. 2 2 

1 ,000--1 ,999. 3 8 2 3 1,000--1,999 6 
2,000--2,999. 2 3 2,000-2,999 . 6 2 

:1,000-3,999. 1 0 2 3,000-3,999 1 2 a 
4,000--4,999 . 0 2 0 4,O<lO-4,999. .... .. 2 2 1 
; ,000-5 ,999 0 0 1 0 5,000--5,999 .... 0 1 0 
G ,OO(H ,999 .... 0 0 0 0 6,000-6,999 .. 0 0 0 
• ,000--. ,\199 0 0 0 0 7,000-7,999 . 0 0 
8 .000-8 ,\)99 0 0 0 8,000--8,999 .. 0 0 1 
9 ,000--9 ,0\19 0 0 0 0 9,000-0,999 0 0 0 

Subtotal. 8 19 12 Subtotal. 8 19 10 
----

Negative Negative 
0-- 999. 0 0 0 1 0-- 999 ...... ... ....... 0 0 0 

1 ,000--1 ,999. ........... 0 0 1 0 1,000-1,999 ........ 0 0 0 
2,000--2 ,m .. 0 0 0 2,000-2,999 ... .... .. .... 0 0 0 
3,000-3,999. 0 0 0 0 3,000--3,999 .... .. ... ... .. 0 0 0 
4 ,O<lO-4 ,999. 0 0 0 0 4 ,000--4 ,999 .............. .. , 0 0 0 

Subtetal. . 0 0 Suhtotal ........ .... .... ... 0 0 0 
---

Totel . 8 1~ 10 13 Total 8 19 10 

Ayer:\gc I ... ,," ","'. I ",000 
$1,732 A verngp $2,500 $2,464 $3 , 100 

------
Overall average .. . . $2,027 Overall average .. $2,680 

150 

40 and 
over 

Number 

0 
1 

6 
3 
1 
0 
1 
0 
0 
0 

12 

1 
0 
0 
0 
0 

13 

$2,888 



Appendix 21-Continued 

Net tonnage 

Income 19 and 40 and 
under 20-29 30-39 over 

Dollars Number Number Number Number 
1955 

Positiue or uro 
0- 999 .. ....•........... 4 5 2 2 

1 .000-1 .999 .... . ...... . . . .... 3 6 4 5 
2.000-2 .999 .... ........ . ..... 5 2 3 
3.000-3,999 ........ . ........ . 0 0 1 
4 ,OO(}-4 ,999 .................. 0 1 1 0 
5.000-5,999 .................. 0 0 0 1 
6.000-6.999 ....... . .......... 0 0 0 0 
7.000-7.999 ..... . ... •........ 0 0 1 0 
8.000-8.999 .................. 0 0 0 0 
9.1lOO-9.999 .................. 0 0 0 0 

Subtotal.. .. ...... ........ 8 18 10 12 

Negative 
0- 999 ... ... .. 0 1 0 1 

1.000-1.999 ..... 0 0 0 0 
2.000-2.999 ...... ... .. 0 0 0 0 
3.000-3.999 . .. .. 0 0 0 0 
4.000-4.999 ........ ... 0 0 0 0 

Subtotal.. ............ 0 0 

Tctnl ... 8 19 10 13 
----

Average ... $1.125 $1.643 $2.400 $1.886 

Overall average . . ..... $1.531 

1956 
Po,ifi!'e or zero 

0- 999............ ...... 2 3 1 0 
1 .000-1 .999 . . .. . .. . .. . .. . . .. . 2 2 0 [l 

2,000-2.999 . ................. ~ 2 4 
3 ,000-3 .999 . . . . . .. . . . . . . ... . 0 2 
4.000-4.1199.............. .... 1 1 0 
6.000-5.999. . . .... .. .... . .. .. 0 0 3 
G.ooo-6.999. . .. . . . .. . . . . . . . . . 0 0 0 0 
7.000-7.999. . .. ... . . . . ... . . . . 0 0 2 
IS ,000-8.999. ............... . . 0 0 0 1 
9.000-9 ,999..... ........ . .... 0 0 0 

SubtotaL.................. 8 18 10 11 

---. 
Negative 

0- !l99.. ................ 0 0 0 1 

1.000-1.999 .................. 0 0 0 0 

2.000-2.999 .................. 0 0 0 0 
3.000-3.999 .................. 0 0 0 0 
4 .000-4 .099. . ... ... . . ....... . 0 0 0 0 

---- ----
Subtotal................... 0 0 0 

----
Eliminated ' .. . . .. .... . ... . 0 0 0 

---- ----
Not fish ing.. . .. .. ......... 0 0 0 

-----
TotaL ................ ..... 8 19 10 13 

----
Average.. . . . . . . . . . ... .... $2,000 $2.915 $4.300 $4,007 

Overall average .. . . . ...... . $3,200 

'One boat was eliminated f rom sample in t his year due to charter 
by th e Internation a l Pacific Halibut Commission and the noncom
parability of income and expense data. 
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Net tonnage 
--------

Income 19 and 40 and 
under 20-29 30-39 over 

Dol/ars Number Number Number Number 
1957 

Posit ire or zero 
0- 999 ...... 4 

1.000-1,999 .... 1 8 
2,000-2.999 . .... 0 3 
3.000-3.999 ....... . 1 2 
4.000-4.999 ..... 0 1 5 
5,000'5.999 ......... 0 0 0 0 
6,000-6.999 ..... 0 0 0 0 
7,000-7.999 . .... 0 0 0 0 
8.000-8.999 .. 0 0 0 0 
9.000-9.999. 0 0 1 0 

Subtotal 18 9 12 

Negative 
0- 999 . 0 0 0 0 

I .000-1 .999. 0 1 1 0 
2 .()()()-2 .999 0 0 0 0 
3 .000-3 .999 0 0 0 0 
4 .000-4 .999 . 0 0 0 0 

Subtotal. 
------ - -----

:\ ot avull:!lM 0 
------- -------

TotaL .... 8 19 10 13 
---- ----

Averug-e .. $1.065 $1.616 $2,950 $3.237 
---- ---- ---- ----

Overall average $2.075 



Appendix 22 

BOAT INCOME, HALIBUT OPERATIONS, AFTER DEPRECIATION 
COMPUTED ON VESSEL MARKET VALUE, 1953-57 

Boat income here is defined equal to Total Boat Share less the sum of Master's Share, Unemployment 
Insurance P aymen ts, Soc ia l Security Paym en ts, Boat Insura nce, Repai rs a nd Maintenance Expense, and 
Supply and Sundry Expen se, " Other Boat Expense" has not been dedu ctecJ. 

~et tonnage N et tonnage 

I ncome 19 and 40 and Income 19 and 
under 2()-29 3()-39 over und er 20-29 3()-39 

Dol/aTs iYumber ... Yllmbn XI/mha Sumba Dollars Number Number Number 
1953 1054-

Positive or UTO PO!itillt or UfO 

()- 999. .. . . 2 1 1 5 ()- 999 ....... 0 0 
1 ,OO()-I ,999. 4 6 2 4 1,000-1,999 .... 3 2 
200()-2 ,999. ........ ... 1 " 2 2 2,00()-2 ,999 ... ... .. 8 
3 ()()()-3,999 .. 0 3 0 1 3 ,000- 3 ,999 .. 3 
4 .OO'H ,999. 0 1 2 0 4 ,Q00-4 ,999 .......... 1 2 1 
f, ,i1()()-5 .999. .. I 0 0 0 0 5,000-5 ,999 0 0 0 
f\ ,(}()(H) .999. ..... .... . .. 0 0 0 0 6 ,(}()(H) ,999 . 1 0 0 
~ .00()-7 ,999. ... ... 0 0 0 0 7 ,()()()-7 ,999 0 0 1 

',()()()-S,999 0 0 0 0 8 ,()()()-S ,999 0 0 0 
9 .OQ()-9 ,999. 0 0 0 0 9,000-9,999 0 0 0 

subtota l. .... 7 16 7 12 Subtotal 15 8 

iYegalit'e Negatil'e 
()- 999 .. .... .... ..... 0 0 1 1 ()- 999 ...... ........... 1 0 

1 ,()()()-I ,999 .. ,- ... ...... 0 0 0 0 1 ,()()()-1 ,999 ...... 0 0 0 
2 ,OO()-2 ,999. 0 0 0 0 2,000-2,999 ........ 0 0 0 
3 ,OO()-3 ,999. .. .. .. .. .. .. .. 0 0 0 0 3 ,0Q()-3 ,999 . 0 0 0 
4.000-4,999 .. ... ... ... 0 0 0 0 4,000-4 ,999 ... 0 0 0 

Subtotal. . 0 0 1 

I 
1 

'\'01 a\-~il"hlp . 1 3 2 0 

Subtotal 0 0 

'\ot ava llahle 3 2 
- --~----- - --

'TnL.l1 I_g_, _I IV I )U 
I~ 

, $2,125 I A \·crage .. $1 ,357 I $2,312 $1,269 

rfltal S 19 10 

Average $3,071 $2,625 $3,375 

Onrall average .. $1,853 Overall average · ...... · .. 1 $2,81 5 

152 

40 and 
over 

Number 

1 
2 

6 
2 

0 
0 
1 

0 
0 
0 

12 

0 
1 

0 
0 
0 

0 

13 

$2 ,346 



Appendix 22-Continued 

Income 

Dollars 
1955 

Positive or uro 
0- 999 .. ... ....... . . . .. . 

1 ,000-1 ,999 ........... . ..... . 
2,000-2 ,999 .............• . ... 
3,000-3,999 . ...... .... . .. . .. . 
4 ,()(}()-4 ,999 . ... . ..... . . .. .. . . 
5,000-5,999 . . . . . . ...... . . . . . . 
6,~,999 . .. . ..•......... . . 
7,000-7,999 . ..... .. ..... . . .. . 
S ,OOO-S ,999 ... . ............. . 
9 ,000-9 ,999 .... . .•...•. 

Subtotal 

N egali"e 
0- 999 ......•...• .. • . ... 

1,000-1 ,999 .... .. ... . . .. ... . . 
2,000-2,999 . .. .... ..... . . . . . . 
3,000-3,999 ........... . 
4 ,000-4 ,999 ..........• . ... . .. 

SubtotaL ................. . 

Not available ... 

Total.. ...... . ........... . 

Average .. 

Overall average ... . . 

1956 
P08itit e or :ero 

0- W!l .. 
1,000-1 ,999 ................ . 
2,000-2 ,9!19 ..... .. 
3 ,000-3 ,99~ ..... . 
4,000-4 ,999 .......... . 
'i ,000-5 ,999 ...... . 
6,000-6,991>' ..... . 
7,000-7,999 . 
S ,OOO-S ,999 ....... 
9,000-9,999 .. 

Subtotal 

Negative 
0- 999 ...... . 

1 ,000- 1 ,999 .. . . . 
2 .000-2,999 . . 
3 ,000-3 ,99'J ..... 
4 ,COo-4 ,999 .. 

Subtotal. 

,,"ot ava ilab le 

E li mina ted '. 

T ota l ... 

Average. 

Overa 11 a verngc 

Ket tonnage 

19 and 40 and 
under 20-29 30-39 ov r 

Number Number Number Number 

4 2 2 3 
3 6 5 
0 2 2 

0 4 0 0 
0 0 1 
0 0 1 0 
0 0 0 0 
0 0 1 0 
0 0 0 0 
0 0 0 0 

16 S JJ 

0 0 0 
0 0 0 1 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 

0 

8 19 10 13 

$928 $2,125 $3,125 $1,269 
----

$1,S79 

2 
3 1 

4 4 

0 3 0 
0 0 3 

0 0 
0 0 0 
0 0 I I 

0 0 I 0 
0 0 

---- ----
15 S Jl 

----

0 I 0 I 

0 0 0 
0 0 

0 0 0 
0 0 0 0 

------

0 
---- .------

o 
----------1----

19 10 13 
---1---1--------

$ 1,500 $3,ISS $3,500 $3, 167 

$2.800 

] On~ uoat was e liminated from sam p le in th is Ytttl r d ue to c hart e r 
by tht! Intt:' rn ati ona i P ac ific H a liuut Comm i::):5ion a nu t h ~ nQnt'om 
para iJility o f in corn!:! a nd expen se da ta. 

Net tonnage 

Income I ~ and 40 and 
ullde. 20-29 .30-3~j rVel 

Dollars Number Number Number Number 
1957 

Positive or zero 
0- 999 .... . ..... ... . .... 3 3 2 

1 ,000-1 ,999 .. . ........ . . . .... 5 2 4 
2 000-2,999 .... 1 6 3 0 
3,000-3 ,999 .............. .. . . 0 0 
4 ,000-4,999 ..... 0 0 2 
5,000-5,999 .... . . . . . . . . . . . 1 0 
6,000-6 ,999 ... . . 0 0 0 0 
7 ,000-7,999 .... ...... . ..... . . 0 0 0 0 
8,000-8,999 ..... 0 0 0 
9,000-9 ,999 .. 0 0 0 0 

Subtotal ' 5 15 S 12 

Negalive 
0- 999 .... 1 

1 ,000-1 ,999 .... 0 1 
2,000-2,999 .. 0 0 0 
3,000-3,999 .... 0 0 0 0 
4 ,000-4,999. 0 0 0 0 

Subtotal. 0 0 

:\fot available. 

Total S 19 10 13 

Average .. $1,S33 $1,625 $3,125 $2,500 

OHral! average ... $1 ,91 3 

153 



Appendix 23 

BOAT INCOME, BLACK COD OPERATIONS, AFTER 
DEPRECIATION REPORTED FOR INCOME TAX, 1953-54 

Boat income here is defined equal 10 Tolal Boal Share 1<.,.,. lh~ sum of Master'. Share. Unr'mploymenl 
Insurnn('e Paymenl~. Social Security Paym<..nts, Hoat InHuran('~, Hl-JHlir nnd Maintenance f.:x.pt:n~. nnd 
Supply and Sundry Expense. "Other Own er Expense" has not been derlurleo . 

"!'l 101l1l:1ge Set l()nna~C 
-----~-

IneOrlll' 19 and JO "",I 111('001(' 19 aud 
unllt'l ~O-:!'.) ~o-;I\I 0\"'" IHHI~r 211-2'J ;11}-311 

- - ----- .-----
Dollar" Sumha .'-u m')tT ~Yll mtJtr ~'11fl'IU [Jol/'IT' .. '·uml,tT .Vum/"'T .Vu"..tJ~r 

1953 1!J!i-t 
P03 it ift' or zero P OI/lilt or uro 

0- .Jun 1 2 0 0- 41111 2 3 0 
500- ~~m 0 1 .'>00- 9\IIl 1 1 0 

1 ,000-1 ,411P. 0 1 IJ 0 1,000-1.4911, .... , 0 Il 0 
1,500-1,(19g 1 1 0 0 1 .500-1 ,!J!~I •. • 1 0 0 
2 ,OCo-~ ,409. 0 0 n 0 2,000-2,4911 .. 0 0 0 
2 ,eoo---~ ,U99 .. 0 0 U 0 2,500-2.9\19 ... 0 0 0 
3,000-3,4'1(1. 0 0 0 3 ,000-3 ,411'J .. 0 0 0 
3 500-:;, ~~~j9 . 0 0 0 0 3 ,500-3 ,m .. 0 0 0 
4 ,000-4 ,4~lg. 0 0 0 0 4 ,(l()(}-4 .400 . .. 0 0 0 
4 .500-4 ,9~IY 0 0 0 0 4 ,!\00-4 ,lrJlI .. 0 0 0 

---- ---- ---
Surltot 11 2 5 Suhtotal ( 0 

----------_. ------- ----
Xegaflle X,ualire 

0- 4:1~J 1 1 0- 499 .... .. .. 1 2 0 
500- fI~~a 2 0 0 500- 9'.19 , . .. 0 3 0 

1,000-1 ,4')Y 0 0 0 1 ,000-1 ,4\19 .... 0 0 1 
1 ,,,00-1 .(lVY 0 0 0 0 1 ,flOC· 1,900. , .• 0 0 0 
2.000-:2 ,499 0 2,000-2,4911 . ..... 0 0 0 

----
Subtotal 3 Subtotal ... ... 5 

1\ ot fishing 3 10 6 II :>:ot fishing, ... ,. 3 10 9 

Total. 8 19 10 13 Total. ... 8 19 10 
------

A Hragc -$350 ___ i $28 -$750 -$875 Average . ... ....... $550 -S139 -$1.250 

Overall anrnge -$388 Overall average ......... - $189 

154 

---
10 and 
OH" 

.Vu rnber 

1 

0 
0 
0 
0 
0 

0 
0 
0 
0 

--~-

2 
2 

0 
0 
0 

8 

13 

-$350 



Appendix 28-Continued 

Income 

Dollars 
1955 

Positive or zero 
()- 499 ....... .. .. .. .. .. . 

500- 999 ............ .. .. .. 
1.000-1 .499 ........ ... . .... .. 
1.500-1 .999 .... ... .. .. . ..... . 
2.000-2.499 ...... ..... .. .... . 
2.500-2.999 .. ... .... ........ . 
3.000-3.499 . . ... ... .. . ...... . 
3 .500-3 .999 .. .. . ... ......... . 
4 • ()()(}-4 .499 . . . . . . . . • . . . . . . . . . 
4.500-4.999 .... .. . . . ........ . 

Subtotal .. . .... . .......... . 

Negative 
()- 499 . . ... . ..... . ..... . 

50(}- 999 .... ....... .. .... . 
1.000-1.499 .... ............. . 
1.500-1.999 . . .... . ...... . ... . 
2.000-2.499 .. .. .. .... ... . 

Subtotal. ... .. .. .. .. .. . 

Not fishing ... .. .......... . 

Total .. . ........ ... ...... . 

Average ............ . 

Overall average ..... 

1956 
Positive or zero 

()- 499 . ......... 
500- 999 . . ...... . ...... . . 

1.000-1.499 ...... ... ......... 
1.500-1.999 ....... .. ......... 
2.000-2.499 . ... ...... .. ...... 
2.500-2.999 . . .. .............. 
3 .uo(}-3 .499 .......... . ...... 
3.50(}-3 .999 . .............. . . 
4 .()()(}-4 .499 .. ... ............. 
4 .5()(}-4 .999 . ..... ... ........ 

Subtotal . . . . . . . . . . . . 
Negative 

()- 499 . . .. . . . ........ 
500- 999 .. ........ .... ... 

1.000-1.499 ........... . ...... 
1.500-1.999 . . ... 
2.000-2.499 .. .. ... .... ... 

Subtotal.. .......... 

Eliminated ' .. 

Not fishing ... 

Total. ... . .. . . ........ . .. . . 

Average . ........... . . . . .. . 

Overall average . '" ....... 

19 and 
under 

Net tonnage 

2(}-29 30- 39 
40 and 
over 

N1£mber N1£mber Number N1£mber 

3 2 
0 
I 
0 I 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

5 

0 3 
0 0 
0 0 
0 2 
0 0 

0 

9 

8 19 

$688 $0 

-$241 

0 2 
2 
0 1 
I 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 0 
1 0 
0 0 
0 0 

0 0 

11 

8 19 

$500 $188 

$134 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

I 

0 
I 

0 
0 

2 

8 

10 

- $750 

I 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

8 

10 

$0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 

o 
2 
o 
o 

10 

13 

-$1 . 2~0 

I 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I 

0 
0 
0 

2 

9 

13 

- $250 

'One boat was e liminated from sample in this year due to charler 
by the International Pac ifi c Halibut Commission and the noncom
parability of income and expense data. 

Income 

Dollars 
1957 

Positive or zero 
()- 499 ........ ... .. .. .. . 

500- 999 . ...... . .. ... ... .. 
1.000-1.499 ... . ....... .... . .. 
1.500-1 .999 ....... . 
2 .000-2 .499 .......... . 
2 .50(}-2 .999 . . ....... . .... .. 
3 .000-3 .499 ............... .. 
3 .500-3 .999 ................. . 
4 .()()(}-4 .499 .... . 
4 .5()(}-4 .999 .... . 

Subtotal 

Negative 
()- 499 .. .. ..... . .. . .... . 

500- 999 ............ .... .. 
1.000-1 .499 ........ . 
1.500-1 .999. 
2 .000-2.499 ...... . 

Subtotal. ........... .. 

Not available .... . .. . . 

Not fis hing .... 

T otal. 

Avera(,'e. 

Ovcra ll average ...... . 

155 

Kct tonnage 
1----1-·--- --------

19 and 
under 20-29 30-39 

40 aod 
over 

N umber Number Number NUII/oer 

2 
I 

o 
o 
o 
o 
o 
o 
o 
o 

3 

I 
I 
o 
o 
o 

2 

8 

$50 

0 
2 0 
2 I 
0 0 
0 0 
I 0 
1 0 
0 0 
0 0 
0 0 

---

0 

I 
0 
0 

3 2 

0 0 

9 

19 10 
----

$BOO -$250 
---- ----

$218 

0 
0 
C 
0 
0 
0 
0 
0 
0 
0 

----
0 

1 
0 

0 
0 

---

----
11 

----
13 

----
-$2.10 

----



1 U,):l 
Po:alu t ur :ero 

0- 499 
.500- 99(1 

] ,000-1,499 
1,:;00-1,\199. 
~ .Ooo-~ ,499 

~ "Oo-~ ,\199. 
'{ .000-3 ,499 
3 ,.~,Ol}-3 . \.911 

! .000-4 ,-I \'9 
4 , -,00-4 ,U99 

St~Jalire 

0- .j'.l~ 

.:JlkJ-- ~jHg 

1,()()()-I.W(I 
1 ,500-1 ,y~j~1 

2 ,000-2 ,49~ 

Sul,lolal . 

Appendix 24 

BOAT INCOME, BLACK COD OPERATIONS, AFTER 
DEPRECIATION COMPUTED ON VESSEL 

MARKET VALUE, 1953-57 

Boat income here is defined eq ua l to Total Boat Share less t he sum of Master's Share, Unemploym ent 
ln sul'ancp Payments. Social Security Payments. Boat Insurance. Repairs and l\Iaintena ncc Expense, a nd 
Supply and Sundry Expen se, "Other Owner Expense" has not been deducted, 

Xet tonnage :-.ret tonnage 
---- I 

19 and 40 and Income 19 and 
under 20-29 30-39 o\"er under 20-29 30-39 

.Yumf-,er Xllmher .Y ul1Iber .,"um ber DQllars X umber Number Number 

PositiL e or zero 
0 3 1 3 0- 499 .. 0 
0 0 0 0 500- 999 . 2 0 
0 1 I 0 

I 
I 0 0 0 
0 0 0 0 

] ,000-1 ,499. I 0 0 
1,500-1 ,999 . . . . . . . . . . . . 0 0 0 
2,000-2,499 . 0 0 0 

0 0 0 0 2 ,500-2,999. 0 0 0 
0 0 0 0 3 ,000-3 ,-199 . . 0 0 0 
0 0 0 0 3,500-3,999 . 0 0 0 
0 0 0 0 4 ,OO(H ,499 . 0 0 0 
0 0 0 0 

I I -I 2 3 
Subtotal 3 3 0 

,Y egatire 
0- 499 . 2 3 0 

I 3 I 2 500- 999. 0 2 0 
2 I 0 0 1 ,000-1,-199. I I I 
0 0 0 0 1,500- ] ,999. 0 0 0 
0 I 0 0 2,000-2.499 . 0 0 0 
I 0 I 0 

Subtotal . 2 6 
4 5 2 2 

Xot ",ailable . 3 2 
Xol a\':libl>le 1 3 2 0 

Xot fi sh ing. 2 
Xol fishing . . 2 - 4 8 

Total. . 8 19 10 
Total 8 19 10 13 

I -$4.50 -$139 -$2.50 $50 
Anrage . $350 194 -$1 ,250 

Overall" ,erage ... -~3-18 

-$1 92 

156 

40 and 
over 

N umber 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

2 
3 
0 
0 
0 

5 

0 

8 

13 

-$550 



l11J1Je'ndix 24-Continued 

lll CU lIl C 

D ollnrs 
1955 

Posiitae or zero 
0- 499 . . . 

500- !J99 . . . 

1 ,000--1 ,499 .. . . . . 
1 ,500-1 ,999 . 
2 ,000--2,499 . . 
2 ,500- 2 ,999 . 
3,000- 3 ,499 .. . 
3 ,500-3 ,999 . 
4 ,000-4 ,499 . . 

Sub totaL ... 

N cgalil't 
0- 4!J'J ..... . ..... .. . 

500- 999 .. .. 
I ,UOO- I ,4!J9 . . ... .. .. . 
1 ,500-1 ,999 . . . . 
2 ,000-2 ,4U9 . . 

SlI htotal. . . . .. 

1\'ot ava ilahle . 

1\'o t fl sh in1: ......... .. . 

'1'ot:I1 .. . . . ............ . 

Overall ;J\"ern!!(' , .. . .. . .... . 

H)56 
Posit i,:e or zero 

(}- 499 . ... .. . .... .. . .. .. 
50(}- 999 . .. . .. ... .... .. .. . 

I ,000- 1 ,499 . . .. . . . .. .. .. .. . .. 
1 ,500-1 ,999.... .. ..... .. .. 
~ ,00(}-2 ,499 .... . . . .. .... . .. • . 
2,50(}-2 ,999 . . .. . . . ...... . . .. . 
a ,00(}-3 ,499 . . .. ..... . . .. .. 
3 ,50(}-3 ,999 .. .. .. , .. .. . . .. .. . 
4 ,0Q(}-4 ,499 . . . ....... . ... . 

Sub total 

N eaa/ivt 
(}- 499 . ..... .. . ...... .. . 

50(}- 999 .. .. .. . .. ...... .. . 
1 ,000- 1,499 .. . ..... .. .. .. .. .. 
1,500-1 ,999 . .. . ... . ... .. . . . . 
2 ,00(}-2 ,499 ........... .. 

- - - _ . 
IVa lld 

UlHl rr 

Num ber 

2 
I 

0 
0 
0 
0 
0 
IJ 
0 

- ---

I 
o 
o 
II 
o 

8 

$250 

I 

o 

o 
o 
o 
o 

3 

o 
o 
1 
o 
o 

N el tOI IIl ;1J,!C 

20- 2!J 

l\"i lltllcr 

II 
2 
(I 

0 
0 

II 
0 

----
5 

I 

o 

3 

19 

a~-au 

---
l\Tnmber 

0 
I) 

0 
(I 

0 
0 
II 
0 
0 

- ---
0 

0 
11 

I 
(] 

0 

-----
2 

10 

GO a ll d 
O\' c r 

---
Number 

0 
0 
(I 

0 

0 
0 

----

() 

U 
· U 

I 

0 

10 

13 

- $ 11 4 - $ 1 .250 -$~ I i 

- $3Ia 

1 

0 
0 
0 
0 
0 
0 

3 

4 

0 
0 
0 
0 

2 

0 

0 
0 
0 
0 
0 
0 
0 

2 

1 

0 
0 
0 
0 

o 
o 
o 
o 
o 
o 
a 
o 
o 

o 

3 
1 

o 
o 
o 

--- ----]- ---]._._-

SubtotaL . . . . . . . . . . • . . . 4 

Not av:l llnule .. .. .. . .. .. . . . 3 2 o 

N ot fi shin g . . . . . .... . ... .. . 3 9 5 8 

Elhllin ated , .. . . . . .. . . . . . .. 0 0 0 

'1'otal. . 8 19 10 13 
- - - -

A von.lgc . $375 $ 179 $83 -$a75 

Ovcrall aver~gc . .. . .... . .. . $9~ 

] 57 

Ill come 

Dollars 
1957 

Positiae or zero 
(}- 499 .. .. .... .. ...... . . 

50(}- 909 .. .. ........ . .... . 
1 ,000--1 ,499 . .. . .. . .. . .... . 
1 ,500- 1 ,999 . . . . . . . . ..... . 
2,00(}-2 ,499 .. ... ......... . .. 
2,50(}-2 ,999 .. . . . 

3 ,00(}-3 ,499 .. .. .......... . 
3, .00(}-3 ,999 .. .. .......... . 
4 ,000-4 ,499 . ... . . . 

Sub to ta l 

/I.·ean /i ft 
(}- 499 .... 

500- DO!) . . 
I ,OC(}- I ,4 99 . 
I ,50C- 1 ,999 . . 
2 ,oo(}-Z ,499. 

Sl1 ut" tal . 

1\'ot al'a il ahlc 

:'\01 fi shing . 

T otal 

.\ \·c ra~c . 

o ""ra 11 :1\·cr[\oe . . . 

10 n ll u 
und er 

JVumtJer 

I 
0 
0 
0 
0 
0 
0 

0 
0 

---

----

0 
0 

2 
----

8 

-$150 

:\'ct to nnage 

40 :l nd 
20-20 30 -39 over 

J\Tu, mber Num ber Number 

2 I 0 
0 0 0 
I 0 0 
0 0 0 
0 0 0 
1 0 0 
I 0 0 
0 0 0 
0 0 0 

----
:; 0 

----

3 2 

0 0 
1 0 0 
0 0 0 
0 0 0 

---- ---
2 

3 2 

II 
- - - -

19 10 13 

~639 - $S3 -$250 

~ I H 

l One hoat w as cl im in atecl f rom sRm ple in this yea r' due to charter 
by t h e I nterna tio na l P a c ifi c H a libu t Com mi ssio n a nd t he noncom
parability of in com e and exp ense da ta. 



Appendix 25 

BOAT MANSHARE FROM ALL FISHING OPERATIONS ON 
BOATS OF THE SEATTLE FLEET BY 

Incolll(' 

Dol/n" 
IH53 

(}- 499 . 
.,00- 999. 

1,000-1,499. 
I ,500-1 ,\J9<J. 
2,000-2,499 .... . 
2,500-2, 909 .... .. . 
3 ,OOO-~ ,499 ..... ...... , ... . 
~ ,''\()()-~ ,nuu. 
4 ,000-1 ,4UU . .. 

4 ,5()()-.J ,9<Jg. 

[I ,000-5 . "~~J. 

j ,;00-5 ,!~~J. 

'1"01"1. ..... . 

. \ Yl'I ;lgC 

1\15-1 
(}- 4\1\). 

500- \~J9. 

I .000-1 ,4u!! . 
1 /lOO-1 ,VHU. 
:.? .ooo-:.! ,4!1J. 
2 ,500- 2 ,!J4J9 . 
3 ,OOO-~ ,499 .. 
3 ,,'\()()-~ ,!lU9. 

4 .()()()-4 ,4!J9 . 
4 ,5Q(}-4 ,!l'.IU. 
5 .00(}-5 ,4!J9 . 
5,500-5,999 . 
G ,()()()-G ,499 . 
G ,5Q(}-G ,!l99 . . . . . . . . . .. . . . 
7 ,000-7,499 ..... 

Total. ... 

A Vl'ra~c 

Ovcmll uvcmgc 

19 al10 
under 

Sumhu 

0 
0 
0 

0 
0 

2 

I 

IJ 

0 
---

---
$~ .12: • 

0 
0 
0 
0 
I 
0 

2 

0 

I 

0 
0 
0 

---
8 

$4,2:'0 
---

NET TONNAGE, 1953-57 

;"\l'l l o llll "g~ 

10 II lid 
20-211 ~(}-JU oyer 

----
~YItIll"U ","nfl/ha Sumhn 

0 0 0 
0 0 0 
0 0 2 

0 ~ 

I 0 
3 
3 I 
:1 0 2 

I 

:J 0 
0 II 

------ ----
19 10 I ~ 

------

I~ :1, 90 ~2 ,7UI 
---,----

].3:1(, 

0 0 
0 0 0 
0 0 0 
0 0 
I 
2 I 

2 
2 2 

~ 

4 
0 
2 I I 
2 I 0 

0 0 
0 

---------
19 10 13 

----
~4 ,G24 $4,550 s.3 .792 
---------

$4,3.'9 

158 

11I('UlIll' 

1 !I,),,) 
(}- 41J!J •. 

!J99 
1,000-1,1!!!1 
1 ,500- 1 ,W.I 
2, 2,499 
2/ 2,1~~J .. 
:J ,000-3 ,I!f.! .. 
:i .r~;j .!~'H 
I, I ,IIX' .. 
I /.00-4 ,W' . 
:L ;". , Ht!J 

;", /~ .j ,!1.J4J 

'I'ntal . .. 

1!13(; 

I , I ,4W ...... , .. 

I' · 1,\19<.1 .... . .....• 
2, 2 , 1V9 .. . .. 
2,. 2 ,99!/. . .. . .. . . 
:J, ~ ,499 .......... . 
~ ,.'>00-3 ,\1\10 ......•.•. , .. . 
4,000-4,499 ... . .. , 

4 ,SQ(}-4 ,9<J9. . . . . . . . . . . 
5 ,000-5 ,499. . ... . ..... . 

!i ,500-5 ,99!/ ..... ........... . 
G, ,499 ......... ,. 
G ,5OO-G ,99!/ .... ..•...... 
7,000-7 ,499 ... . . ............ . 
7,500-7 ,99!/ ......... . 

,000- ,499 .. ...... •...... 

Total. .......... ....... . 

Avcragc ................ . 

Overa ll :\ \'cragc . . . ........ . 

'\I't IOl"O:'~I' 

J!J ""d 
IIndt'l 21H?H JIJ-:I!J 

.Ylllld,U l\~I1I/1IJ(f ,' ·u ",Illr 

0 0 0 
0 0 0 
0 3 0 
2 0 0 
0 2 

0 

" 2 
2 I I 
2 0 3 
0 () 0 

0 
I I II 0 I 2 

------
IU 10 

_._----
'1,12'; '1 •. ;: , .":.0 

---------
'l.I7ti 

0 0 0 
0 0 0 
0 0 0 
I I 0 
0 0 0 
0 0 I 
2 2 0 
I I 2 
0 0 0 

0 
4 0 

I 3 
0 2 I 
0 2 0 
0 0 
0 2 
0 0 

19 10 

111:1' d 
oY('r 

II ",Ilt' 

0 
0 

2 
2 
I 
2 
I 

2 
I 

0 
---

13 
---

.~ .2'!'2 

---

0 

0 
0 
I 

0 
0 
I 

0 
2 

0 
:l 
I 
3 

I 

0 
0 

13 



Appendix 25-Continued 

I ncome 

D ollars 
1957 

0- 499 . ... . . ...... . .• .. . 
500- 999 ... .... . . . ... . . . .. 

1 ,000-1,499 . ....... . . . . . ... . . 
1 ,500-1,999 ..... . .. . .. . .. . • .. 
2,000- 2 ,499 .... .............. 
2,500-2,999 .................. 
3,000-3 ,499 .... ........... .. . 
3 ,500- 3 ,999 ............ . .. .. . 
4 ,000-4 ,499 . ... .. ....... .... . 
4 ,500-4 ,999 . . .. . ........ .. .. . 
5,000-5,499 . . ............... . 
5,500-5,999 ....... .... .. .... . 
6,000-6,499 .. .. .. .... ....... . 
6 ,500-6 ,999 .... . . . .... ...... . 
7 ,000- 7,499 . ... .. ... 

Not ava ilable ... . . 

T otal. .. .. .......... . 

Average .... . ... .......... . 

Overa ll a verage .. . . ....... . 

19 and 
under 

Net tonn age 

2()-29 30-39 
40 a nd 
over 

N umber Number Number Numher 

0 1 0 0 
2 0 0 0 
0 0 0 1 
0 2 0 0 
2 1 0 0 

2 U 
2 2 1 
0 7 1 3 
0 0 3 
0 2 0 
0 0 1 1 

0 0 2 0 
0 2 0 1 
0 0 0 0 
0 0 0 

0 0 

8 19 10 13 

$2, 179 $3 ,511 $4,6.50 $4,083 

$3,548 

159 



Appendix 26 

BOAT MANSHARE FROM HALI BUT AND BLACK COD 
OPERATIONS ON BOATS OF THE SEATTLE FLEET BY 

NET TONNAGE, 1953-57 

Income 

Dollar& 
1953 

(}- 400 , ... 

500- 999. . 
I ,000-1 ,400 .. 

I,So(}-l,900 ........ .. 

2,000-2,400 .. 
2,500-2,900 

3,00(}-3 ,499 .. 
3,50(}-3 ,900 

~ ,()()(H ,~91l 

4 ,500--4 . OQ!I 

.~ ,00(}-5 .41)9 . . .. . . . .. .. 

" •. ~o(}-S ,99Q ..... .. .. 

.\. vernge ............. . 

Overall average ....... . 

IllSI 
0- 499 ... 

.\00- IIIl9 .. 
1,00(}-1 ,499 .. 

1.~OO_I,900 ........ . . .. . .. 
2,00(}-2 .4Q9 ....... •....... 

2 ,S0(}-2 .999 . .. . .... . 

3.000-3.499 .... . 
3,500-3.\199 .. . 

4.000-4.499 .. . 

4.500-4.900 .. . 

S .000-" ,499 .... . 
5 ,500-5,900 ..... .. 
G ,000-6 ,499 . .. 

Total. .... 

A 'eru~e ... 

Overall avera~e 

1955 
(}- 499 ......... .. .... .. 

So()- 900 ................. . 
1 .000-1 ,499 ......... . ....... . 
I ,SO(}-l .999 .............. . .. 

2.000-2,499 ......... .. ..... .. 

'1.500-2,999 ............... . . 
3,000-3,499 ....... . ......... . 

3,500-3,999 .... ...... ...... . . 
4 .000-4 .41)9 ................. . 

19 !llId 

under 

o 
II 
1 

1 

o 
(I 

3 
o 
o 
1/ 

o 
o 

~2 ,062 

o 

I 

o 

o 
3 
I 
o 
o 
o 

~.43 

o 
o 
o 
3 

2 
o 

Net lonno~e 

o 
o 

2 

I 
I 
o 

1'1 

$2, ,16 

o 
o 
1 

o 
3 

o 
~ 

ti 

I 
o 

$3.723 

3(}-30 

o 
o 
o 
2 

3 

o 
o 

I 

o 

10 

$2.950 

o 
o 
Ci 

I 

1 
o 

I 

o 
o 

10 

$3 .850 

~3 ,5 2 

I 
3 
o 

2 

o 
o 
1 
o 

1 
o 

40 'Illd 
ovcr 

2 

1 

o 
o 
o 
o 

13 

o 
o 
o 
2 

1 

I 

o 
o 
o 

13 

$3 .215 

o 
o 
2 

2 
2 
3 
2 
o 

Total..................... S IP I 10 13 

Average ............ ....... ~ $2.e~ $2.800 $2 .560 

O"cra ll average .... . ... . .. . 

160 

In("orrH' IU ",d 
IInd'r 

~. L to III I 'Pl' 

'----1---- ----

30<1'1 
40 nnd 

over 

-------- ------ ---1---

I Wil; 
(}- 100 

50(}- WJ , 

1.00(}-1,4111 . 

I .t.OO-l .000 
!!, 2,"99 
2.500-2.II'.1II . 
:I. 3.4 

:I " 3 .11~I 
4.00CH. I~ 

I. H.IH.I 
5,000·'.I\)IJ • 
~.. ~,9'J 

(t . .499 
fl,. HI.WI 
~ ,000-7 .49'J .• 
7. 7.WJ 

"ot f1'hlllr 

1'0t:J1 

Average 

O_ernll \'erage 

I !J.ii' 
(}- 400 

!l9!I 
1,4!11l 

I., I,m 
2, 2,499 

2. 2.900 
3.00(}-3 ,499 
:I ,,0(}-3 ,900 

4 ,()()()-4 .499 
4 ,S ()()-4 • goo 
5 .00(}-5 .499 . •..• .. •...... 

6.500-5,900 ....... .. 
G. ,400 ............... . 

' ct a<"allable ........ .. .. 

Total. ................... . 

A veragc ............... .. 

o 
G 

1 
o 
o 
2 
o 
o 
2 
o 
o 
o 
o 
o 
o 

o 
I 
o 
:I 
{J 

II 

I 
I 
I 
o 

2 

I 
o 

o 
o 
o 
o 
I 
'1 
t: 

(I 

o 

I 
'l 
o 
o 

() 

o 
o 
2 

o 

I 

o 

~ 

o 
J 
o 
I 
o 

---------1----
o o o 

---------1---
19 10 13 

-------1----1 
$2 .375 $4, $4, 
---------,----

I 
2 

o 
o 
'1 

I 
o 
I 

o 
o 
o 
o 
o 

'1 

4 

o 
'1 
o 
o 

$4 ,I I 

I 
o 
o 
o 
I 
2 
3 
o 
o 

I 
I 
o 

o 
o 
I 

o 
'1 
2 

I 
3 
2 

I 
o 
o 
o 

------- ----1-----
o o 

----------!----
19 10 13 

SI.21 ~'1 . 75 $3,350 $3,250 
----- -------,----

$2. . 



Appendix 27 

BOAT MANSHARE FROM HALIBUT OPERATIONS ON BOATS 
OF THE SEATTLE FLEET BY NET TONNAGE, 1953-57 

I ncome 19 and 
under 

Net tonnage 

2()-29 3()-39 
40 and 
over 

Dollars Number Number N umber .I'lumber 
1953 

0- 499 ....... . o 
5Q()- 999 ...... .. .. . .... .. . 

1 .OQ()- I ,499.. .. ..... .. .... . 4 
1 ,500-1 ,999 . .... . ... _ ... _ . .. . 1 

Z ,0Q()-2 ,499. . . . .. . .. . . .. • .. . . 0 

2 ,5Q()-Z ,999. . .. ... . .. • .. . .. .. 0 

3 .QQ()-3 ,499 . . .. ... .. . . . . . 2 

3 ,5Q()-3 ,999. . .. ... . . . .. . .. . . . 0 

4,000-4,499 . . .. . .. . .. . .. .. 0 

4 ,SQ()-4 ,999 . . .. ... .. .. .. .. . 0 

Tot al.. .. 8 

Average. . . . . . . . $1 ,750 

Overall average 

1 !)5-! 
()- 499 .... . .... ... ... .. . 

50()- 999 ............. . 

I ,QQ()-I ,499 ..... ... ..... .. 

1,5Q()-I,999 . . .. . ............ . 

2,000-2,499 . ... . . . . .. . .. .. 

2 ,5Q()-2 ,999 ................. . 

3 ,OQ()-3 ,499 .... . ............ . 

3,50()-3 ,999 .. ..... ...... .... . 

4 , ()()()-4 ,499 ..... .. 

4,500-4,999 ....... ... . . 

5,000-5,499 . ... .. . . ........ .. 

S ,500- 5 ,999 .. .. ... . ......... . 

Total.. .... 

Average. 

Overall average ... .. ...... . 

1955 
0- 499 .... .. .. . .. . . .... . 

SQ()- 999 .. .. ........... .. 
1,000-1,499 . ... . .. 

1 ,5Q()-1 ,999 ...... ........ ... . 

2,000-2 ,499 .... . .. .. .... .... . 
2 ,SOO-2 ,999 . ... ............. . 

3 ,OQ()-3 ,499 ...... . ......... .. 

3 ,5Q()-3 ,999 .... .. ... ...... .. . 

4,000-4,499 . ... ... . ......... . 

TotaL .... 

o 

o 

I 

o 
o 

8 

$2,219 

o 
3 
o 

1 

o 
Z 
I 
o 

8 

o o 
o 

2 0 
6 
3 

o 
1 

2 0 
o 
o 

19 JO 

$2,239 $2,600 

o 
o 

3 

4 
2 

3 
3 
o 
o 

19 

$3 ,379 

2,102 

o 
o 

I 
2 
o 

2 
I 

o 

10 

$3,650 

$3,084 

2 

I 
2 

5 
6 
o 

19 

o 

3 

10 

o 
I 
1 

o 

13 

$1 ,752 

o 
o 
o 
2 

3 

3 
I 

o 
o 
o 

13 

$2,945 

o 
o 
2 
2 
3 
2 

3 
1 
o 

13 
-----------1----

A veragc .. .. . .. . .. . .. .. .. . . $2 ,062 $2,186 $2 ,700 ~2 ,445 

Ovcra ll average . .. ..... . .. . $2,309 

161 

I,I CO lll l' 

Dollars 
195(j 

()- 499 ..... . 
5Q()- 999 ...... . 

1 ,QQ()-I ,499 .. 
I ,5Q()-I,999 . 

2 .0Q()-2 .499 . 

2 ,5Q()-2 ,999 . 

~ .QQ()-3 ,499 . 

3 ,5Q()-3 ,999 .. 

4 ,0Q()-4 ,499 .. 

4,500-4,999 . 
5 ,OQ()-5 ,499. 

5 ,SO()-5 ,999 . . .. 

6 ,OQ()-6 ,499 . 

6 ,5Q()-6 ,999. 
7 ,QQ()-7 ,499 . 

7 .. <;()()-7 ,999 . 

:\ot fishing 

Total .. 

A ,erage. 

O'-crall [n-erage 

1057 
()- 499 .. 

SQ()- 999 .. .. . 

1.000-1.499 ... ' 
I,SQ()-I .999 ......... .. 

2 ,0Q()-2 ,499 .. . . . . . . . .. 

2 .SQ()-2 ,999 .. . . 
~ ,000-3 ,499 . 

;! ,SQ()-3 ,999 . . .............. .. 
4,000-4.499 . 

4 ,500-4 ,999 .. 
,J ,000-5 ,499 . 

5 ,.'\00-0 ,999 .... 

G ,000-6 ,499 .. 

'\ ot ava ilable ...... . 

Total ........ .. .... . 

A vcrage . . .. 

O,'crall 3vCral'e .... . . .. .. . . 

:-';ct tonnage 
----------,----

19 and 

under 

o 
o 
2 

1 
o 
2 

o 
o 
o 
3 
o 
o 
o 
o 
o 
o 

o 

8 

$3,000 

2()-29 

o 
1 

o 
2 

o 
o 
1 

3 
2 

~ 

1 
3 
o 
1 
o 

19 

$4,306 

3()-39 

o 
o 
o 
o 

I 
2 
o 
o 

o 
o 

o 

10 

S4 ,;00 

~o ilnd 
o,er 

o 
o 
o 
2 

o 

1 
o 
2 

I 
2 
o 
3 
o 
I 

o 

o 

13 

$4,562 
1----1----1----- ___ _ 

:l 
o 

I 
2 
o 
o 
o 
o 
o 
o 
o 
o 

2 
2 

2 

3 

I 

o 
I 

o 
o 

$4 ,140 

I 

o 
o 
o 
I 

3 

o 
I 

o 

I 

o 

o 
o 
1 
o 
2 

2 

1 
o 
o 
o 

----1----1-------

o 

8 19 10 13 

$1, 107 $2,319 $3,250 $3 ,208 



Appendix 28 

BOAT MANSHARE FROM BLACK COD OPERATIONS ON 
BOATS OF THE SEATTLE FLEET BY NET TONNAGE, 1953-57 

:'\et tonnage Net tonnage 

Income 19 and 40 and Income 19 and 
under 20-29 30-39 over under 20-29 30-39 

Dollars N"mber l';"mber Number Number Dollars Number Number N umber 
1953 1956 

0- 499 .... 3 3 1 0- 499 .. . .. .... . .. . . 2 
500- 999 .. I I I 1 500- 999 .. 3 I 

1 ,000-1 ,499 .. 0 3 0 0 1,000-1,499 . . 2 0 
I ,1i0G-1 ,999 . 0 0 1,500-1,999 .. 0 
2,000-2,499. 0 

)lot fishing . 11 8 
No t fi sh ing . ............ 3 10 6 Jl 

Elimina ted . . . ... . 0 0 0 
Total. ~ 19 10 13 

To ta l 8 19 10 
Percen t not fish ilig. 37.5 52 .6 60 .0 84 . 6 

Percent not fishing. 50 .0 57 .9 SO.O 
A .. erage ... $6.10 $1 ,028 $375 $500 

Average . . ..... $1,000 $875 $500 
Overall averare ...... ... .. $7 11 

Overall averare . $772 

195~ 
0- 499 . . . .. ... ..... 2 I 1957 

500- 999. I 2 0 2 0- 499 ..... • . .. •. . . . .... 2 3 
1 ,000-1 .4[19. 0 3 0 500- 999 .. ... . . . . ... . 1 0 
I ,500-1 .HU9. 0 0 I .000-1 ,490. I 0 
2.000-2.499 0 0 1 ,500-1,999 . 0 I 0 

---- 2.000-2,499 . 1 0 0 
:-iot fishing 10 8 9 2,500-2,999 . 0 0 

J ,000-3 .499 . 0 
Total 8 19 10 13 

---- Not fishing. 2 9 
PCI ('CIl t lIot fish i llg . 37.5 52.0 80. 0 (j9 2 

---- ---- Not avaIlable .. 0 0 
A "crage .. $1.150 ~86 1 ~25U $iflO 

Total 8 19 10 
O\"cf:1 11 av erage ~78,) 

Percent not fi shlng . 28 .6 47.4 70 .0 
---

J ~ J,);) Average .. ............... . . $950 $1.139 $250 

0- 49~ 2 
000- 9~lH 3 4 0 Overa ll n"erage $73 1 

1 ,000-1 . I!J~I 0 4 0 0 
1.000-1 .UO!1 0 0 U 
~,WO-2 .4[1[1 0 0 0 
2.500-2,U99 0 () 0 0 

---- ---- - ---
Not fishing [I 8 10 

- ------
Total b 19 10 13 

Percent not fi shing . 50 .0 47 .4 80.0 76 9 
---- ---- ---- ----

Average . . . ..... . $1,000 $8.">0 $250 *250 
--- ---- ---- ----

Overa ll u\' erage $GH 

162 

40 and 
over 

Number 

2 
0 
1 
0 

9 

13 

75 .0 

$583 

I 

0 
0 
0 
0 
0 
0 

---
II 

----
13 

91.7 
---

$250 



Appendix 29 

COMPOSITION OF GROSS STOCK OF 
THE SEATTLE FLEEP IN HALIBUT 

AND BLACK COD OPERATIONS, 1957 

PI N Averng Pcre~nl1 ~c 

!tm totA l per ho~~ breakdown 

Th Oil 80 tu/ 
dollar8 Dollar8 Ptrctnf 

Or 55 stock ....... . " ........ 5,39 .9 100.0 
o ross s tock xpensc .......•..... 9. 1 1.65 

ct stock ... ............... 5,309. .35 
Tota l crow expense . .. .......... 1. 147 21.26 
To tal ava ilable fOr lDansha r s .. ~,().j6 . 9 56 43 
o ross boat share' .... ......... 1,115 . 1 20 .65 

1 Tbe dltta for t.h e Seattl e Reet were esti mated from the information 
obtained in t he survey of 50 samp le boats. Each component it m . 
in cluding the gross sto k . was totaled for each o f the sample boats and 
a n average for each item was obt.ained for a ll boats in a particular 
tonnage class. These averages were t.h n mult.iplied by t.he respective 
number of boats in each tonnage class in the w hole Seattle fl eet. 
The a mounts appearing for each item . in each tonnage class. were 
Lh n t.otaled to arrive at the totlll a m ou n t of each component item 
a nd gross stock for the whole fl eet. 

'G ross boat share eq uals 21 p ercent o f net stock ( w h ic h equals 
gros" stock minus gross stock expense). 

Appendix 30 

COMPOSITION OF GROSS STOCK OF 
THE SEATTLE FLEET I 

HALIBUT OPERATIONS, 1957 

it "'" 

ross slock 
o ross slock exp IISI' 

=" t sleck . 
Totul crew 'fpt'"se 
To I ava il able fcr ITlAti h:\r . 
n ross boat shar ' . . 
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Appendix 31 

TOTAL REPORTED INCOMP OF UNION FISHERMEN, 
BY AGE GROUP, 1955-57 

Age groups 
I 

T otal reported Incomc I II I 11\ IV Tot a l re ported Income I 
(34 and (60 and (34 and 
II nder) (35-49) (,~0-"9) over) under) 

Dollars lYnmbtr iVUrll'Jer l .. ,r,u1Lber Numbfr Dollars Number 

1!:l55 1957 
0 ... ... 2 0 0 0 o. .. .. . . . . . . . . . . . . . . . .. .. 0 
J- 99U . .. ... I 0 2 4 1- 999 . ... .. ..... .... .. 0 

1,000-1,999 I 0 2 3 1 ,000-1,999 .. .. . ...... .... . .. 0 
2,000- 2,999. 2 2 4 10 2 ,000-2,999 .. . ... J 
3,000-3 .g99 .. 3 4 10 10 3,000-3,999 .. . .. . . . . .... .... 5 
4 .000-4 ,999. .. . .. .. 2 5 9 6 4,000- 4 ,999 . . ...... . . . . . . .. I 

5 ,000- 5,999 . .. 2 IO 9 3 5.003-5,999 . . ......... ..... 3 
[, ,000- 6 ,999 . 3 7 3 0 6,000-6,999 . 3 
... 000-7 ,999 .. I 1 0 0 7,000-7,999 .. ...... . . . .. . . . . 3 
x .000- 8 .999. I 0 I 0 8,000-8,999 . .... . ... ... . ... J 

9,000-9,999 ... 0 
Tota l freq uenc)'. 18 29 40 36 10 ,000-10 ,999 .. 1 

--- - ---

\ "era~es (excluding t hose 'l'otal frequency. .... . 18 
\\ ltll zero incoIllc ) $4,562 $,5, 155 $4.175 $3 , O.~6 

-------- ----_. ---
,\ vrrages (all cases) ~I $5, 155 $4 ,175 $3.056 

A " erages (exclud ing those 
with zero [ncome) . $5,66i 

----
(l\ era ll a ,erage (exclud ing A vcrages (a U cases) . .... $5 ,667 

those with zero income) $4,283 

Overall :lve ra~e (excludi ng 
o '-cru ll aH rage (a ll cases) . $4 ,21:1 th ose with 7.ero Income) 

-- O'-era ll average (a ll cases) . 

\\I5Ct - ---
0 ... 0 0 0 0 
1- 999 .. .. .. . 0 0 0 2 

I ,000- 1 .999 0 0 1 3 
2,000- 2,999 0 0 0 7 
3,000-3,999 ... 3 1 7 6 
4,000-4,999 . 3 2 5 8 
5 ,000-5,999 ... 6 4 11 5 
Ii .000-6 ,999 .. .. .. 3 8 ti 4 
.. . 000-7 .999 2 4 5 1 
S .000-8 ,999 0 7 3 0 
!I .000-9 .999 1 2 2 0 

10.000-10,999. 0 I 0 0 
-------

Tota l frequency ... 18 29 40 36 
--------

.\ verages (excluding those 
wi th zero in come) . $5 ,611 $7,086 $5,750 $3.917 

---- - --- -------
A vcrages (a ll cases) $5 ,611 $7,086 $5.750 $3,917 

---- --------- -----
()\'l'rall average (e,cluding 

t hose with zero Income) .1 _____ . __ $5_'7_2_8 ______ _ 

() verall average (a ll cases). . $.1.i28 

1 That is, incom e as reported for Federal income ta.. .... p u rposes. 
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Age groups 

II III IV 
(60 and 

(3&-49) (.'>0--59) over) 

Numb er Number Number 

0 0 2 
0 1 4 
0 2 6 
0 7 II 
2 10 7 
6 8 3 
8 8 3 
i 3 0 ., 1 0 
1 0 0 
0 0 0 
0 0 0 

29 40 36 

$5,84.) $4,075 $2,735 

$5 ,84.1 $4,075 $2,583 

$4 ,.162 

$4,52.) 



Appendix 32 

NUMBER OF FISHERMEN'S DEPENDENTSl, 
BY AGE GROUPS, 1957 

Depend ent5 

Number 
I. .. . ... ..... . ........... . . ... . . . 
2 . ... . . . .. ... . •. .. •.. .. ....... .. . 
3 . ..... ...... . •.. . •. . ... . . .. . .. . . 
4 ••. , . .... •• . . . •..•. . .... .. ...... 

(34 and 
undpr) 

Number 
4 
3 
8 

n.... .. ... .. .............. ... ... . 0 
6..... . . ... .. . ..... . .......... . . . 0 
7. . . .. . .. .. . .. .. . .. ...... . ... . ... a 

Tota l frequency . . . . . . . . . . . . . . . . 18 

Averages . . . . . . . . . . . . . . . . . . . . . . . . 2 56 

Overall average . . . . . . .. . . .. . . ... . 

1 Includ ing t h e fisherm a n h im self. 
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A g~ group 

II 
'-ll-I-

(35-49) (50-59) 

N umber Number 
a 7 
5 19 
6 6 
8 n 
8 1 

2 
a 

29 40 

3 .90 2.50 

---
2.96 

- ---
IV 

(60 and 
over ) 

Number 
7 

13 
11 
5 
a 
a 
a 

36 
---

2.39 
----



Income 

Dollar3 
1955 

0 ..... . 
1- 999 .... 

1,000-1,999 ... . . 
2 ,OO(}-2 ,999 ... ....... . 
3,00(}-3 ,999. . . .. . . .... 
4 ,00(}-4 ,999 . . . . . . . . . . . .. 
5 ,OO(}-5 ,999 . . . . . . . ........ . 
6 ,00<Hl ,999 .......... , ...... . 
; ,OO(}-7 ,999 ............... . 
8 ,oo(}-S ,999. . ........ . 
9 ,OO(}-9 ,999 .............. . 
X ot R\'a ilable 

Total frequency .... 

A nrage Income (exclud· 
Ing those w ltb zero in· 
come) 

A >erage Income (all cases). 

Q,erall average (excludIng 
those wIth zero locome) . 

O,erall a,erage (all cases) . 

Appendix 33 

INCOME OF FISHERMEN FROM ALL SOURCES, 
BY AGE GROUPS, 1955-57 

---
I 

(34 and 
under) 

Number 

2 
I 

I 
2 
3 
2 
2 
3 
I 
I 
0 
0 

18 

Age group 

11 

(31">-49) 

J\rumb tr 

0 
0 
0 
2 
4 
5 

10 
i 
I 

0 
0 
0 

2(1 

III 

15(}-59) 

Number 

o 
I 

I 
4 

10 

JO 
4 
o 
I 

o 
I 

40 

IV 
(60 nnd 
over) 

o 
I 

I 

II 

10 
I 

2 

o 
o 
o 
~ 

36 

$4,056 $5,1551 $1,423 ~ 

$4,562 $'>,155 $1,123 $3, 2 
---------

$4,506 

,4,436 
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I nct)mo I 
(301 nd 
uod r) 

Dollar urn er 
195H 

0 ... ., ... .. 0 
1- 999 0 

1,0<»-1,900 " ... 0 
2,0<»-2,900 " .. 0 
3,0<»-3,m .. J 
~ ,0<»-4 ,m ., 3 
5 ,O<»-S ,999 .. .. .. 
6, ,9l1li , .. . , 3 
i ,0<»-7,0'.19 2 

,0<»- ,0110 .. 0 
o ,000-9 ,1I9\J .. .. ". I 

10,000-10,01/9 .. ... 0 
0 1 oval! Jhl,' 0 

Tot ,J I frequency I 

,\ vcrugr Income (all c:nses) . ,611 

a vera II n "cmge ( lIc ) . 

IU57 
0 0 
1- O'y.J 0 

I ,0<»- I ,9!1!! .. , .. . . 0 
2,0<»- 2 ,9'Y.1 .. I 
3,000- 3,IJ'J'J 4 
~ , 4,m .. .. .. 2 
5,000- 5,m. 3 
6,0<»- 6,1I9\J ..... .. 2 
j ,000- 7,999 ............. .. . 4 
8,000- ,999 ... ........... I 
9,0<»- 9,1I9\J ... ......... 0 

10 ,000-10 ,9'.19 .. ... ....... I 
XOI avaUahle . ........ 0 

Total frequeocy ........... 1 

A verage Income (all cases) . $5,7i 

OveraU average (all cases) . 

Age group 

!( III IV 
(60 ond 

(3&49) (60--&9) over) 

urn tT umber umber 

0 0 0 
0 0 0 
0 I 0 
0 0 2 
0 3 9 
3 g 
4 4 
~ 7 ~ 

6 6 3 
7 I 1 
3 4 0 
1 0 0 
0 3 

29 40 36 

$7 ,293 $6,026 $4,\121 

$6,I~ 

0 0 0 
0 0 0 
0 2 6 
0 5 i 
2 7 II 
3 II 4 

10 3 
5 2 

5 I 0 
I 0 0 
0 0 0 
0 0 0 
0 I 3 

29 40 36 

$5, $4 ,449 $3 ,409 

$4 ,896 



Appendix 34 

INCOME OF UNION FISHERMEN FROM HALIBUT AND 
BLACK COD OPERATIONS, BY AGE GROUPS, 1955-57 

I ncome 

Dollars 
1955 

0 .. .. ... ... .. . ...... ... .. 
1- 999 .. . .. ..... ... . . . . . 

1 ,000- 1.999 . . . .... .. .... . .. . 
2 ,000-2,999 . .... ......... ... 
3,000-3,999 .. . .. .......... ... 
4 ,000-4 ,999 ... . .. .. . ....... 
5,000-5,999 . . . .. 
6,000-6,999 .... ...... '" .. 
:-iot a ,' a ila ble .. .. ... .. .. 

,(,o ta l freq uency. .. . .. . . . .. 

A verage income (exclud 
ing t hose wi t h zero in-
come) . . . . .... . . ..... .. 

A vcrage incom e (all cases). 

° "cr311 a verage (excludi ng 
t hose w it h zero in come) 

O vera ll nveragr (a ll cases) I 

I D50 

1- 999 .. .. .. . 
1,000-1,999 ...... . 
2 ,000-2,999 . 
3,000-3 ,999 . 
4,000-1,999 .. 
.~ ,000-.1 ,Y99 . . .. . .. .. ...... .. 
to ,000-6 ,999 ..... 
7,000-7 .99Y . . .. ..... . .. 

,OOO-b ,999 ..... 

'('o ta l freq ue ncy . . .. 

:\ YCI':.lgc i ncome (e.\ clud -

Age group 

I II I II IV 
(34 a nd (60 and 
u nder) (35-49) (50-.,9) Gver ) 

N umber Number K umba Nu mbtr 

6 3 4 4 
3 4 4 3 
3 4 7 6 
5 IO 9 
0 5 i 
0 5 7 5 
1 0 0 I 
0 0 0 I 0 
0 0 I 0 

18 29 40 3G 

$2 ,000 $2,6 15 

I 
$2 ,67 1 , - I - , , 

$1,333 $2,345 $2 ,39, I 2 ,472 

$2,5 , 

$2 ,25 1 

2 3 

I 
2 0 2 
4 

3 
2 6 II 

0 ti 3 4 
0 0 
0 0 2 0 

----
29 40 36 

ing Ih ose wi th zero in' I 
co rne ).. 3,286 $5,020 $4 .395 $3 .4.0 

-------1---,---
,-\ vcrage Incom e (a ll cases) ,2 ,5511 $4 .32 4 ,1,; $3, 1 0 

-----,---- ---- ----
O,era ll uverage (exclud i ng 

lhose with zero in come ) 

O " cra ll t",erugc (a ll cases) 

$4 ,224 

:\\!t' J;:rcIJI' 
--------

l ncome II III 
(34 nnd 
u nder) (;)5-491 (*5'11 

Dollars ,Yumbtr Yumbtr .Vum'tr 
1957 

0 .. 0 0 3 
1- 999 0 

1 ,000- 1 ,999 2 
2 ,000-2 ,999 
3 ,000-3 ,999 2 \1 II 
4 ,000-4 ,999 4 2 
5 ,000-5,999 0 4 

6 ,000-6 .999 . 0 

'('o l a l freQ ucncy . IS 2Q 40 

A Yeruge in come (c <cllld-
in g tbose \\ ' lh zerO in-
come). 3,056 ,01. 1,I'll 

.\ , crngo incomc (a ll C;lses) . 3 ,0.;1; ~;1.01 • $2,9J 
-----

(hera II ~vrr;lge (exclud ing 
Lhose \\ il h zerO income) 2 ,00'; 

Uwra ll :\ \' cr;lg,' (n il C;lSl'S) $2.'j~ 
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1\ 
t:O nd 
OVl'r 

I I" 

S 

II 

" 

:! 
n 

J', 

$2,J'I 

!.O42 
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Appendix 35 

INCOME OF UNION FISHERMEN FROM OTHER FISHING, 
BY AGE GROUPS, 1955-57 

Age group Age grcup 

I IT !If I IV I ncome r II III 
(34 and (60 and (34 an d 
under) (35-49) (50-59) over) under) (35-49) (.10-59) 

Numbtr Number N u mber Number Dollars Number Number Number 
1 ~15 5 1957 

0 ..... .. .. . . . ... . ....... 15 15 22 30 0 ..... ......... . ...... 13 17 26 
1- 999. ... ..... . ... . ... I 2 4 3 1- 999 . . .. .. .. . ........ 3 1 7 

I ,000-1 .999 . .. .. 1 5 5 I 1 ,000-1,999 . .. ... .. . . ....... 1 4 3 
2,000-2,999. ... . .. I 5 1 1 2,000-2 ,999 . . . . . . . . . . . . . .. . . I 2 1 
3,000-3.999. ...... ..... 0 I 2 0 3,000-3.999. ...... . ....... 0 2 1 
4 .00Q-4 .999. .. . ... 0 0 4 0 4,000-4,999 .. . ... ... .. . .. 0 I 0 
.1.000-5,999. 0 0 0 1 5 ,000-5,999 . .. . .. . .. .. .... .. . 0 I 1 
,; .000-6 .999 0 I 0 0 6,000-6,999 .. .. . ... .. ...... 0 0 0 

ot ava ilahle .. ....... .. 0 0 2 0 i ,000- 7 ,999 . ... ... . .... .. 0 I 0 
Xot ava iJable ..... .. .... . . 0 0 I 

I'ot"l frequen cy . ... . - .. . 18 29 40 36 
Total frequency ... . .. . . 18 29 40 

A verave Inco me (exclud· $1.500 $2 ,214 $2.312 $1.833 
ing those with 7ero In· Average income (exclud· 
come). .. ... .. . ing those with zero in -

come) ... . ... . . ..... .... . SI, IOO $3 ,000 $1,500 
. -\ verage lncome (all cases). $2.10 $1,069 $974 $306 

Average income (a ll cases). $306 $1,241 $500 
Onrall average (exclud in!, 

tho<e w ith zero income) . $2,047 Overall average (excluding 
those with zero income). $1,955 

Overall averare (all cases). $740 

Overall a\'erage (3 11 cases). $663 -

1!151; 
0 ... .. .... ..... .... .. . 16 21 25 31 
1- 999 .. 1 3 2 2 

1.000-1.999 0 0 6 I 
2 .000-2,999 I 2 2 0 
3.000-3 .999 .. .. 0 0 1 0 
4 ,Q00-4 ,999 . .. ... 0 2 2 I 
5.000-5.999 ..... 0 0 1 0 
t,.D00-6 ,999. .. ... ... .. . 0 0 0 I 
; .000-7 ,999 .. ... . ..... 0 0 0 0 
".000-8.999 . 0 1 0 0 
"'{It dvaihhle .. 0 0 1 0 

r"tal fre'lliency ..... 18 29 40 36 

\ \'~rage income (exclud· 
illg those wIth zero In· 
('orne) $1,500 $3.000 $2 ,3.'ii $2,700 

\ \'rrn~c inromc (al l cascs) $16, $828 46 $37.'; 

')\','",11 :n-CrDl(e (e ,cludlng 
thn~(' with ZE'r(' income) $2.5 13 

I '\"ernll ,,\,pcogP 1:\ 11 c'l<es) 1------ $629 

-------

16 

IV 
(60 an d 
over) 

Number 

30 
3 
2 

0 
0 
I 
0 
0 
0 
0 

36 

$1,500 

$250 
-



Appendix 36 

INCOME OF UNION FISHERMEN FROM ALL TYPES OF FISHING, 
BY AGE GROUPS, 1955- 57 

Income 
(34 and 
und er) 

Age group 

1I III 

(35-49) (50-59) 

IV 
(60 and 
over) 

Dollars Number Number Number Number 
195.5 

o. 6 
1- 999 ......... 1 

1,000-1 ,999 .... 2 
2,000-2,999 . . .. .. . .. . . . 8 
a ,000-3 .999 .. .. .. . . .. . . 0 
4,000-4 ,999 .. .. .... .. . 0 
5 ,000-5,999 . . . . 1 
6,000-6,999 . 0 
7 ,000-7 ,999 . . .. . .. . . . . . . . • . . . 0 
8,000-8 ,999 .... .............. 0 
:-<ot available ... ..... ' .. . . . 0 

Total frequen cy . ... . . .. . . . 18 

A verage income (exclud 
ing tbose with zero in-
come) ................ . $2,417 

A verage income (all cases). $1 ,61 1 

Overa ll average (excluding 
th ose with zero Income) : 

Overall average (a ll cases). 

o 
1 

o 
10 
10 
6 
o 
2 
o 
o 
o 

29 

2 

9 

II 
4 
o 
o 

40 

$3 ,466 $3,554 

$3 .466 $3,372 

$;I ,214 

$3,01 3 

2 
4 
5 
8 
9 

o 
o 
o 
o 

36 

$2,941 

$2,ji8 

169 

Income 

Dollars 
19.50 

0 .. 
1- 999 

1,000-1,999 
2,000-2 ,999 
3.000-3,999. 
4 ,000-4 ,999 
5,000-5,999 
fi ,000-6 ,999 
, ,000-7 ,999 . 
R ,000- ,999. 

Tota l frequenc y 

.\ '- cragc illcoTlJe (c\clud-
ing th ose \I ith zero In· 
come) 

A nrnge income (a ll cases) 

Ovcra ll average (excluding 
those with zero Income) 

(I \'c rnll :l\'e l'o~e (all c oses) 

H15i' 

1- YY9 

I ,UOG- I .999 .. 
2 ,OOO-2 .W9 
:J .000-3 .999 
4,000-4,999 . 
'1 ,000-5,999 
Ii .000-6 ,999 
• ,000-7 ,999 
, ,000- ,999 

rotol frequency 

\ '-eru~c income (e,clud-
on~ those \I !th z.ero in-
rome) 

_I \'era~e in come (a ll cases). 

()..-crull ""crage (excludIng 
those With zero Incomel 

A~e I(roup 
- --

II 

I 
III 

:14 and 
under ) (35-4(1) (50-:1". 

-----
.\ -II1f1hu YUill/l eT "Yflmflu 

2 
3 0 
I 0 
;j 

4 
3 
2 11 

4 
0 2 
0 

18 29 40 

$3,062 $5 ,4 63 $5,Uti4 
------

$2,.22 $5.086 $4 ,93 
---- ------

$4 ,600 

$4,33 

1/ U 
U U 

U 3 
5 10 

ti II 10 

5 [, 

I I 1 
0 2 0 
0 0 0 

2Y 40 

$3.444 scm $3 .521, 
--- -

S:J ,444 $4 .:m S:J .43~ 
-------

~. ,-
----

.424 

1\" 
If;o ,.,Id 
o,er) 

\ II m"a 

2 

:\ 

I, 

1 
I 

0 

:m 

I sa ,7ti!"' 

I-;;-:~, 

l:.? 
5 
~ 

1 
U 

0 
0 

\10 

-I 
I 

I $2,5!H 



Appendix 37 

INCOME OF UN ION FISHERMEN FROM EMPLOYMENT OTHER 
THAN FISH ING, BY AGE GROUPS, 1955- 57 

\ ~C" group 
------

l IIlCllllll' 

Dol/ar,' 
H)55 

o .. 
1- 999. 

1 ,OO(}-l ,999 
2 .OO(}-2 ,999 
3,000-3,999 
4 ,OO(}-4 ,999 

S ,OO(}-S ,999 
6 .00D-6 ,999. 
~ ,CO(}-i ,999. 
;-.:,,( a\'a Hable 

T"t:)1 freQuellcy 

,\ ,er;)ge income (exc lud I 
ing tlwse with zero In, 

(34 and 
IInder) 

.Vumber 

5 
0 

4 

3 
0 
2 
1 
0 
0 

l'lIlIl e) $3 ,21iO 

,\ nr:lge income (a ll cases) $2,:161 

v,erlll a,erage (excludlnl! 

II III 

I 13S--I9) (5(}-59) 

~''''~btr I ,''" m"" I 
23 

10 

;j 2 
0 0 
0 

0 
0 n 
0 1 

29 40 

I ,ll U l.tiS,", 

1,92 

those with zero income) $2,10 

O \'eraU T,er3ee (a ll cases) $1 ,IIi' 

I V 
(CO and 

.\'rr) 

Yumber 

31 
o 

u 
o 
o 
II 
o 
o 

3D 

$2,100 

$2112 

--------~-------

Age group 

I JlCOflH' 1 l[ II! 
(3,l lInd 
under) (3:;-19) (ro-,W) 

-
Dollar~ Number 'umber 'umbtr 

llJ5(j 
0 2 2 23 
l- OW .. 2 3 4 

1,000-1,911'.) 3 7 
2,000-2,09 5 12 3 
3,000-3,{)9!l 0 1 2 
I ,OO<H ,90'1 3 2 0 
5 ,OOO-S ,<l\~1 2 1 1 
fi ,()()(k) ,O~J 1 0 0 
j ,000-; .{ID~l 0 0 0 

Tolal rrcrlul'ncy 1 2 40 

\ \'er:wc l 'll'ome (e~clurJ 

hIlt thosc \11th zCrO In-
come) $3,062 $2,r. 1,912 

\ \'cr:lgc Incorn ~ (all C I cs) $2,i2'2 I 2,121 13 

(),erall ilverage (e.·cludlng 
tho"c with zero Income) ~2 , 1&l 

I) nr·tli a \'crage (aU cases) . $1,405 

1957 
0 ... .. " ...... 2 3 23 
1- m .. 4 7 

I,OOO-l,m .. , 3 5 5 
2 ,000-2 ,m .. .. 4 10 3 
J ,000-3 ,99U . , 2 2 I 
4 ,OO<H ,999 .. 2 I 1 
5,000-5,999 .. . . ..... .. , 0 0 0 
G ,000-6 ,999 - , ...... ..... I 0 0 
; ,OO(}-i ,909 ... ... .. '" 0 0 0 

Total frequency, , .. ,. , ." I 29 40 

.\ \'.rage Income (exclud , 
ing tbosc with zero In , 
come) .... _ .. ... ........ $2,43 $1, 46 $1,559 

A ,crag. income (all cases) 2, 167 $1,655 $662 

O\'CrnIl a\'erage (excludinl! 
t hose with zero IHcorne) $I,i08 

O ,'crall a verage (a U cases) $1,122 

170 

[\' 

(60 nnd 
over) 

---
J.\~umbu 

2!1 
4 
0 
0 
3 
0 
0 
0 
0 

36 

$1,7 

$34i 

To 
3 
5 
I 
0 
0 
0 
0 
0 

36 

$I,r. 

$319 



1955 

Amoullt of benefit 

0 .. 
1- 99 .. 

Dollars 

Appendix 38 

UNEMPLOYMENT INSURANCE BENEFITS RECEIVED 
BY AGE GROUPS, 1955- 57 

(34 an d 
und er) 

Age gro up 

II III 

(35-49) (50-59) 

[V 
(GO nnd 

o" cr ) 

]\.T'lLmber Number l\~tl.fIlber J.Yu mber 

15 21 
0 3 

12 
2 

S 

Amo LInt of benefi t 

1957 
o. 

Dollars 

(34 and 
under) 

{\'umber 

12 
~ 

100-199 ....... . , .... . ....... , I 

1- 99 .. 
100- 199. 
200-299, 
~00-399 , 
406-4 99, 
500-509, ' 

0 
200-299 .. , 
300-399 . , 
400-499 , 
500-.>99 .. , ' 
600-G99 . ' . 
700-799. , 
800-S99 .. ... 
~00-909, . " 
:\'ot ava ilable 

1950 

Tota l 

A verages (exclud ing t hose 
rcce iving no bellefi t), 

A verages (all cases) , 

Overa ll average (exclud illg 
th ose receiv illg no bellc, 
fit) , 

Overa ll 'l\'crage (a ll cases) . 

0 ..... 
1- 99 , 

100-199 . , .... .. . .... .. , ' 
200-299 , 
300-309, 
400-4 Y9, 
000-599 . 
GOO-(j!i9 , 
700-i99, 
00-800, 

900-U99 , , 
:-.'ct ava ila ble ., 

T ot a l. 

Averages (cxc1udi ng t huse 
reec h ' ing 11 0 bCll efit) , , 

.\ "eragcs (a ll cases), 

O"cra ll ,l\'crage (excludillg 
I hose reec hoillg 110 tWlle
n l )' 

0 

I 

0 
0 
0 
0 
0 
0 

18 

$3 17 

$53 

12 
1 
2 

o 
o 
o 
2 

o 
o 
o 

18 

2 

I 

0 

0 
0 
0 

29 

$200 

$:;3 

14 

() 

3 

I 

0 
0 
0 
0 
0 
0 
0 

$~96 

$233 

2 

:; 
o 
2 

40 

$483 

$335 

10 
0 

2 

2 
2 

2 
2 

10 

2 
~ 

I 

5 
6 
4 

I 
3 

36 

$~65 

(j 

0 
0 

au 
1---1----------

$350 $ 137 $ '75 $(;OU 

$117 $81 $350 
1----'---- ---- ----

:>331 
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600-69Y , , , , , , , , , , , , , , , , , , , , , 
700- 700 , 
800-899 , 
900-Y9U, 
:-.'o t a,·" il nhle 

TOLa I. 

.-\ "crages (~xc l u d i ng th osc 
r('ech+ing no benefit). 

A verages (a ll cases),. , 

O,'cr,, 11 average (excl udi ng 
those lI'ith zcro income) . 

Ovcra ll average (aU rases) , 

0 
0 

I 

0 
0 
0 

IS 

$333 

$111 

A ge group 

If II[ 1\' 
(60 a nd 

(3.H9) (50-5~) over) 
----

Number tYu11l ber .1\"TlllllfJU 

10 10 
3 I 

0 
4 

2 3 2 
S 
5 

I 2 2 

0 
0 2 6 

2 

0 2 

29 40 3G 

$23·1 $~5:1 $ti21 
----

$153 $372 $ 1 ~S 

$104 

$278 



Appendix 39 

NUMBER AND PERCENTAGE OF FISHERMEN RECEIVING 
UNEMPLOYMENT COMPENSATION, 

BY AGE GROUPS, 1955-57 

Age group 
---

I II III 
(34 and under) (35-49) (5(}-59) 

Number Percent Number Percent Number Percent 
1955 

Fishernlell I eCeinIlg unemploymen t compensation. ......... 3 (16,7) 8 (27 .6) 28 (70.0) 
Fisherrnen not receiy ing unemploymen t com pensation . ... . ... ., I!> (83 .3) 21 (72. 4) 12 (30 .0) 

Total 18 (100) 29 (100) 40 (100) 

Overall percentage receiving unemployment compens"tion. .... 50 .2 

~15(i 

Fishermen receiv ing unemployment compensa tion . ........... 6 (33 .3) 15 (51.7) 30 (75. 0) 
Fi~hennell not receiving unemployment compensation . " ........ " " 12 (66 .7) 14 (48 .3) 10 (25,0) 

I'otal 18 (100) 29 (100) 40 (100) 

0\ .",11 percentage reeeh' ing unemployment com pensat ion. 63 .4 

195i 
Fishermen recel\'lI1g unemployment compensation . .. . .... .. 6 (33 .3) 19 (65.5) 33 t82.!.) 
Fishermen not receh'ing unemployment compensat ion. 12 (66 .7) 10 (34 .5) 7 (175) 

Total ...... '" " 18 (100) 29 (100) 40 (100) 

Overall percentage rece Iving unemployment compensation . . ,. 67.4 

172 

1\' 
(60 and o,er) 

Number Percent 

28 (77 .8) 
8 (22. 7) 

36 (100) 

I 30 (83.3) 

I 
6 (16.7) 

36 (100) 

26 (72 . 2) 
10 (27. 8) 

36 (1 00) 



Appendix 40 

SOCIAL SECURITY INCOME TO FISHERMEN 
OVER 65, 1955-57 

Income 

Dollars 
0 .................. ... ... . •. . .... ... . ... 
1- 249 .... . .. ... .... .... •.............. 

2S0- 499 .......•..............•.......... 
SOO- 749 ......... .... ....... ... . ..... . .. . 
7S()- 999 .... . ....... . . . .. . .. . ....... . .. . . 

1,000-1,249 ...... . ... . .... . . .•...•... .... .. . 
I ,25()-1,499 . ............. ...... ... ... ..... . 
1,5Q()-I,749 .................... .. .. . .. .... . . 
1,7S()-I,999 .... .......... .. .... ....... . 
Not available ... . ... .. . . .............. . 

19S5 

Number 
17 
o 

I 
2 
o 
o 
1 
o 

Total........... . . .............. 23 

A verage Income (excluding those 
with zerO income) . . . . . . . . . . . . . . . . $1,000 

A verage income (all cases) . ... . . . . . . . . $261 

1956 1957 

Numbtr Number 
3 

0 0 
2 0 
4 5 
3 3 
2 4 
0 0 
0 

20 17 

$833 $933 

$526 $758 

-{::r u.s. GOVERNMENT PRINTING OFFICE: 1963-643769 
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BUREAU OF COMMERCIAL F ISHERI: 

EXPLORATORY FISHING & GEAR RESEAR4 

AND TECHNOLOGICAL LABOR A 

TECHNOLOGICAL LABORAT ORY, 

COLLEGE PARK, MARY LAND 

Gloucester 
TECHNOLOGICAL LABORATORY 

8< 

Ketchikan 
TECHNOLOGICAL LABORATORY, 

KETCHIKAN , ALASKA 

EXPLORATORY FISHING BASE .~~~~~~~~~!~!~~~~~!!! 
GLOUCESTE R, MASSAC HUSETTS 

Pascagoula 

EXPLORATORY FISHING BASE 8< TECHNOLOGICAL LABORATORY, 

PASCAGOULA, MISSISSIPPI 

TECHNOLOGICAL LABORATOR 

BIOLOGICAL LABORATORY, 8 

EXPL ORATORY FISHING BASE 

S E ATTLE, WASHINGTON 
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