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BIOLOGY OF THE KING "CRAB*
| Paralithodes camschatica (Tilesius), the king crab is'a large,l

slow-growing demersal species found only in the North Pacific Ocean, the
‘Bering Sea, and in Asian waters. Its bathymetric range is wide (it has
‘.been found at depths of 1,000-1,200 feet, though most commercial‘fishing
18 ‘at depths no greater than 900 feet); its lateral range is narrow

(200 miles is the known maximum, with an average of abont 25 miles)

‘The species is exploited in several'discrete geographic areas,:with little

apparent intermingling'of'crabs.between areas3(e.gr;.cook Inlet\QKodiak

Island, ‘Bering’ Sea, the south side of the Alaska Peninsula, and possibly

" a separate stock about Adak)

| The fertiliaed eggs of the king crab begin developing while still care
lried by the mother during the apnroximately eleven months from fertiliza-

-dtiOn to hatching, at the timn the adult female molts.v lmmature crabs live
‘a solitary, pelagic life for about two months, gradually moving lower in
{the water column._ At approximately two years of age they form groups,‘or

v_pods, 1iving in about thirty to sixty feet of water. The pods disperse at

sexual maturity. After that point male and female crabs cone together only

during ‘the moltlnc-mating season. | Adult males tend to segregate according

to size, mature and immature crahs are rarely found together.

In late winter or early spring (later in the Bering Sea), adult male

crabs move inshore from their feeding grounds, followed by the females, who

*Grateful ackﬁbwledbmcnt‘is“made to Peter Eldridge of the Collere of Fishe-
ries, whose scminar presentation und personul help have been invaluable in
the preparation of this section and parts 01 the Lonclusions
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molt on the breeding grounds prior to maﬁing. After‘mating, which is only
possible for a period of about thirteen days after the female molts, the
crabﬁ migrate back to offshore feeding grounds. They are bottoa-feeders,
preferring muddy to rocky #onditions.

. 'he- king crab may liﬁe up tq.slxtecn.years. -;t reacheg recrultuent
age, that age at which it is first available for catch by the commercial
fishefy, at six'to_eighﬁ years. 'This ﬁide rance of estimates illustrates
one ot the major pfoblems“in'the_study‘ofva specles which is of great com-
mercial ;alue and which méy df méy ncﬁ havsbﬁee§>sericﬁsly dépléted,as‘av
result of fishing erfort. It is not yet possible to age the king crab ace-
curately. Mature f‘f"nx'zll.:e_s‘movlt anngally throughout their lives, but males
may molt biénniaily or’pe:ﬁaééAevé;y three years after maturity. ?sti-
mates of recruitzent, growth'rateé, and natural mortality rates agre con-
sequentl&_even'more difficult thﬁn_usual to‘derive. Knowladge of the natu—
ral mertality réte_is crucial to’én accﬁrate estimate of the waight loss to
the biomasé from fishicg, The king crab abpeérs té have a relatively low
natural mertality rate in the midiie.years of its life. If this is true, it
night sugggst fhat-a‘larger 1eaal‘mihimum size is more appropriate. Yield-
per-recruit thaory suggests that a i;fger minimum size limit would‘iﬁcrease
yield; i.e.; ;hat;fhe weigut increment generated by the delay inicafch'
is less likely to be 1ost'to the fisbefy'due to natural mortality{until a
greater agefsiée than is now thought to be the‘case.

Whatever the‘theofetical questions, the evidence of declining catchéé

is overwhelming; catches have been falling steadily since 1966, and catch

y ' 1
‘per unit of effort (CPUE) has declined.. ‘Average weight per crab has

1Guy Powell, Alaska Dept. of Fish and.Game, Informational Leaflet No. 135;
Brian J. Rothschild, et al., ADF&G Informational Leaflet No. 147; Eldridge
seminar, March 1971, The sophisticated CPUE measure used by Professor
Rothschild has been used only in the Kodiak area. In most cases a much
cruder estimate must be used. CPUE has been variously defined in terms of
catch per trip, per pot, or per fisherman.
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fallen as well, and the catch now contains a far higher percentage of

2
recruits than in earlier years.

Just what real damage has been done to the kihg qrab stocks is hard to
determine. The fishery came upon a stock almost untouched, with several
yeaf-classes beyond recfuit age avallable for catch. This weight may have
béen taken without damage to the stock; greater fishing effort, evidenced
by smaller average weight per crab, might peel a stock back to a lower
level without damaging its reproductive capacity in any way. It is not .
known whether or not the stock was in a state of biological equilibrium
when heavy exploitation began, which makes assessment of possible damage

difficult.

What is perhaps a more serious warning signal is the increasing num-

bers of barren females in some areas, & possible indication of impaired
feéundity of the species. Estimates of the number of fewales which a male
can normally service range from three to seven per season; the femalc-male
ratio appears to be much highei than this in some areas. Soms biologiéts
have 8lso suggested that smaller males may not be as successful in servi-
cing the largér ferales, and that old-shelled wmales (wvho haven't molted om
the way to the breeding grounds) may be more virile than the younger, smal-
ler males debilitated by molting. This may be another reason for the |
suggestion of an increased minioum iegél size--to enable the;larger crabs
to service ihe larger females. .t has also been progosed that, since adult
crabs generaliy m§ve in single—sex groups, 1t wodldknot harm the reproduc-

tive capacity of the species if barren females were taken by the commercial

2Powell, ADF&G Informational Leaflet No. 135, p. 16. This may be due to
changes in fishing effort as well, rather than solely to a change in the
character of the stock. The necessity to use the commercial catch as a
. basis for research may lead to biased findings. See p. 512 for a discus-
sion of some of the differing interpretations which have been made of the
same data.
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Factors Which control recruitment are not yet fully understood
The record catch of 1966 has been attributed to an atypically large
vrecruitment from several years earlier. Conversely, the low catches of
1968 and 1969 are said to reflect low recruitment in years prior to the
heavier fishing effort of the mid- 1960 s, and thus may not reflect |
overfishing.4 o o

It is possible that large year-classes cf recrults occur in a
cyclical pattern; or even randomly. If the pattern is cyclical, the
question then 1s what effect "lopping of£" the peak of such a cycle
through heavy fishing might have on future recruitment cycles. o

Careful analysis of the mix of biblogical and economic factors
that surrounds a valuable commercial species is‘neyer’easyii In the case
of‘the king crab the analysis concerns a'speciesuin‘apﬁarent/dis#5
lequilibrium andban industry in aisimilar state of disarrayi' To an’
6vercapitalizedvindustry facéd'éith steadily declining catches,'these
‘problems are more than academic, Until they are much nearer ‘resolution
it is extremely difficult - and perhaps dangerously misleading - to

assess the merits of alternative;regulatory systems.

31t 1s tempting to suggest that ‘this unfortunate ratio is a severe
externality imposed on the crabs by the fishery.

4Powell, ADF&G Information Leaflet No. 135, p. 17, and p. 51-12 below.




. , Economic ‘Theory of thc‘Flshery

The COmpctitive modei'of textbook microeconomic theory prédicts that
(1) in equilibrium, fuctorsvéf production cmployed in each sector ﬁill be
used in their least-cost combinations tor the given level of output, and
that eéch will gdrn a rate o: roturn in its given use equél to that which
it could carh-elsewhcre in the ecéaomy; (2) iﬁ a disequilibrium situation,
those factors earning less thgn‘the competitive returﬁ will shift‘to scc-
tors whgre greatér thad coupetitive returns are being earned, until the
marginal value products or factors in the (formerly) lover-return uszs are
equal to thosg in the (rormerly) higher-return sector, and cquilibrium le-
vels of output‘and‘faétor rethn_a;c re-established in all secitors.

The iﬁplicationlof the modelr-that there exist self-correcting for-

ces which will push toward competitive equilibrium, docs not hold in the

I
4

king crab industry, or indeed in flsher}gs in gensral. Two assumptions ©
the model, one explicit, one usually leitwimplicit, are violated: Tfactor
mobility,.agd‘pro;érty rights in the resource. Factor mobility in a {ish-
ery has two facets. ZLabor is frquently highly iméobile, ih geographic--
social terms, and unskilled in altegnétive employments. Capital in wmodern
fisheries tends to becoms increasingly specialized, with féw al‘eruativé

uses other than in ancther fishery, which is }ikely to be similarlyvovere'

crowded.

Ease of entry combined with difficully of exit from an industry is

not unigue to tisheries. in a {ishery, however, the asymuoetry between emtry

and exit is encouraged and pcrpctuated'by the coumon-property charactaeris-

tic o the resource. lHere 8 scarce rescurce commands a ront vhich iucrea-
ses as the value or the rescurce rises in response to derard. In the ab-

i

sence ot ownership rights, the rents cannot be made expliclt us a coszt of
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production. Allocation of optimal amounts of capital and labor to the re-
souree.under such conditions is thus made more difficult.

_Assume the existencebof a fishery, recently developed, where returns to
‘existingvunits are greater than the competitive level; these inframarginal
units are eapturing rent from.the resource. An individual, viewing access

“to & common-property resource as costless, enters. The Tishery expands, and
| viilocontinue to expand, so long as individual entrants can cover their costs.
Each entrant views only his own immediate costs and his opportunity, as he
sees it, to capture as many fish as units already in the fishery. Entry ime
: poses costs on the entire industry not seen by the individual unit in the

form of increaslng costs per unit of catch with the greater pressure on the
:stock of fish L, Real production costs to the industry, and real returns to
factors, are hidden from the individual entrant The common-property cha-
| racter of the fishery results in an externality affecting all units (the
marginal social cost of additions to the fleet) Inefficient amounts of
capital and labor applied to produce the catch impose in turn a cost on the
,rest of society in the form of foregone alternative nroduction. |
AlIncreased fishlng pressure on a given stock will res ult in catching
more, but smaller fish; increased production way result in lower prices.
A private owner of the resource faced with either of these 51tuations would
have the option of foregoing production for a time, investing instead in
increased future returns (in the form of the weight increment of fish not
caught in the present period); and the expscted increase in price as well
in theicase of low prices, equating the-discounted value of expected future

returns with those to be gained from present harvest.e This option 1is:

lThere is also a potential crowding, externality in geographically concen-
trated specics as entry continues beyond the erficient level. :

21t is aspumed that level or effort can bc vnricd within and bctwecn seu-
sons at relutively small cost.
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weaninglese to units operating on a common-property resource. There is no
incentive to invest ih future growth or hichér prices which the investor
cannot capture. There is instead the prospect that when incrnments to
growth do occur--as the result of a conservation program, for example--the
increased returns will be dissipated by further entr&.3

Satisfaction of the criterion of economic efficiency in a fishery is

one part of a dual-equilibriumrprqblem. " The second part, the biological con-

L

straints, must be satisfied ds well.

3The possibility of biologicazl extinction is not treated here; ecoromic ex-
tinction is the more likely ‘o occur. Heavy pressure on a species may cut
back the basic stock, resulting in lower average weight per rish, after

some point in lowver numbers cf fish--in extreme cases, in damage to the rs-
productive capacity of the species. However, increasing costs could drivs
the industry to a v»oint where no price w‘ll allow uaits to cover costs, and
the industry iec cconomically extinct while the species survives. The futi-
lity of conservation etforts by 1nd1v1dual units is analytically the same szs
the investmsnt case--the rewards aren't capturable by one unit unless all
participate.

hThera is a disparity between economic and biological "ideal” conditions, and
between both of these and the likely situation in the real world, which is
illustrated below. Assume a yield function of the following form, converted
to a total revenue curve by the assuuption of perfectly elastic demand at a
given price. ({his is an idealized curve--the yield curve of the king crab
cannot yet be drawn accurately; nor does the assumption of perfectly elas-
tic demand exactly sgquare with my stated assumptions about the demand curvs
for king crab in particular. it does serve to deuwounstrate the reasons ror
overutilization which characterize a common-property resource. The validity
of the general conclusions is not impaired .) 7The ordinate is similarly con-
verted to a dollar basis by multiplying yleld by price per pound. A linear
total cost function is assurwed.

TC
X1, maximun °ustll“”“1“ “HyCLcal

yleld (the biolo, ical ideal);

X2, idezl o the comuctitive -
del; where warg Lual coct per

unit of eifiort and CJ-ki‘Al i
Lurus per ounit o, orrort aro eguael;
X3, thoe cventuul real-werld pousi-
ticn, ;iven ree euatry.  at A,

T = MR, short oi sl beyond o,
MR wpprouches wero, reaching it
“at maxiuvun sectalnoa physical
yicld, while C ic uv~ll rositive,
L.'..., ut al. At \3, total
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The individual unit in a fishery has no control over the resource, yet it
enters .as a parameter in hia deciaiomnakiny Utilization of a particular stock
lof fish ia a complex form of atock flow proceaa, made more so since.knowledge
;‘of the stock and ita reaction to preaaurc is difficult to obtain and normally

inaxact. In addition, the atock is aubject to biological forcae unrelated to

the effecta of fiahing effort

This analyaia appliea to the economics of fiaheries in gcneral The
American king crab industry is almost a textbook cage of the path taken by
moat of the world'a fi heries. Only the apeed at which it pasaed through the
stages of development, overexpaasion and near collapae is unuaual--fewer than
twenty years were necded to bring the industry to its preaent state.

King crab is one of a group of luxury_seafoods_for which the demand 1is
assuned to be price inelastic--aigood conaumed_by persons whosevincome level
leaves them relativelyvindiffercnt to changes in price..‘The sharp price de-
clines which would have resultcd had the increased supply faced a given de=-
mand curve were partially offset as dcmand shifted upward with successful in-
troduction of the product during a period of generally rising incomes; for a
time both units in the. fishery and their catch increased sharply. When the
record catches proved nonsustainable, the industry was left with a greater
degree of excess capacityfthan;would have been the case had demand not in-
creased so dramatically, sustaining prices fairly well, given the major

increases in supply.

revenue equals total cost; marginal revenue is negative at this point, and de-

creased fishing effort would actually fncrease both physical. and ‘ecconomic yield,
Rents are viewed asg the difference hetween total cost and total rovenue

curves. ' At X1, rents do accruc to the inframarginal units, though leogs than

at X2, where optimal allocation of tactors results in maximum rent to tha re-

~ - source, As more units enter and costs arec driven upward, reat.s erode until

they are dissipated entirely ac X1, a point of declining physica. y+cld and
the onset of newative total reveaue., With restricted Pntry, 2nd real cosgts
‘made explicit to the remaining units, the reculatory ayency could ca ipture the
“rents through differential license fees, a tax per ualt of catch, or--in che
case of an auction of fishing rights--ia the price bid thcretor




The Inéustry

The king crab industry had its beginnings as an Sff-éeéson, insﬁore
fishery conducted in small seniers or salmoﬁ-fishing vessels using tangle
nets and otter trawls. Before World War II, production was minimal. The
modérn industry dates from the early postwar period, when a fleet of traw-
lers and a floéting freezer-processor fished successfully in the Bering Sea.
Freezing continues to be the dominant method of processing. |

?roducﬁioh eXpandéd in the Kodiak Island and Cook Inlet areas as large
stocks were discovered and exploited. The caﬁch increased fairiy slowly at
first, due more to market limitations and technical probléms of pro-
cessing than to lack of crabs. By the late 1950's and early 1960}8, the -
number of entrants into both fishing and‘p¥ocessing had expanded rapidly.
In 1960, 28,570,016 pounds of crab were caught'by 201 vessels and boats
and converted by ninelvprocessors into 5,034,435 pounds of processed crab.
Tbtal wholesale value reached $5,294,866, with an average price of'$i.05
per pound. In the peak production yéar of 1966, 159,201,700 pounds of

raw crab, captured by 247.vessel$ and 135 boats, were converted by

twenty-eight processors into 46,168,009 pounds of product valued at

$44,367,875, with an average price of $96 per pound.
The catch has dropped every year since 1966, but numbers of vessels and
their average .size have continued to increase, and there has been little

2
exlt of processors. Wholesale prices climbed through 1968, then broke

- o ' , .
'}Tﬁis is the figure from Pacific Fisherman Yearbook 1961, which rarely

-agrees with lists compiled by ADF&G. It probably understates the number
of processors. ' : :

Zugyq " frequently means a switch to processing some other product, not
complete cessation of production. A processor may be inactive in king crab
processing in one year and return the next. Many of the smaller processors
are speclalty, custom-processing firms. 1In either case, there is presently
a degree of under-utilized or unutilized capacity that changes from season
to season, and which would be difficult to measure solely in terms of king
crab processing capacity. ‘ S




Table 1

/iyxing Crab Landings and Ex-Vessel Value by Area, 1953-1969

Southeast Central Western
Total ' Total Total
Value (3) Pcunds “Value (9) Pounds Value (35)
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®
£
H

2,614,277 287,579 1,999,932
6,356,827 603,398 2,514,243 276, 567
5,951,120 565,356 2,211,800 243,293
6,853,795 655,480 1,896,227 20 35
12,488,131 999,050
11,211,554 865,92k
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221,5361
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1,259,600
1,112,209

£20,500
573,390
105,9C
559,100
2,133,772
1,875,125

18,839,470
27,378,630
33,854,500
44,653,000
50,796,600
51,438, 600
94,595,500
117,305,100
33,010,700

37,559,513
25,039,246

1,477,098
2,230,290
3,449,290
4,465,300
5,020,410
5,020,620
9,375,150
11,730,509
9,593,163
10,516,655
7,705,5Th

34,261,600
36,535.600
41,759,700
Lk ;106,100
42,278,206
28,477,121

© 3,033,540

3,406,/50
3,928, 327
5,262,734

10,569, 552
8,543,136

23,570,016
43,411,630
52,722,200
798,740,329
£6,720,700
131,570,700
159,201,700
127,715,920
82,037,496
55,337,452

1 h77,“:3
2 c-o 135
3,;12,143
5,273,210
7,697,320
3,135,190
12,723, 360
15,673,535
14,563,763
21,273,135
16,751,243

1553- 1097, Fishow' Statistics of the U.S.; 1908 Alaska Departwment of Fish and Game, Lzaflet No. 17;
1669, tentative, communication from Juncau, Alaska office of National Marine Fisheries Service.

values given are in current dollars.




ALASKA KING CRAB LANDINGS, 1955-1969
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Table 2

. ,;W.Perceﬁtuge Changes in King Crab Landings by Area,

1953 = 1969
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in early 1969 and feli, though more slowly, through the rest of 1969 and

3
into 1970. Ex-vessel prices have risen steadily since 1966, with wide

intraseasonal shifts. The fleet of 247 vessels and 135 boats which caught
| néari& 160 million pounds of crab in 1966 had increased fo 381 vessels and
boats,in 1970-71, restricted to a preliminary quota of 47.5 million pounds
in a much shorter season. (The‘quota was raised dufing the season in two
" areas; the estimated Catch'is ebout 50 million pounds, down aBout 10
pefcent from the’precedingbyeaf;)

The balance of this chapter is divided into three parts: the
processing sector; the fleet and its changing character; -and fishefy
regulations as they relate both to economic performance of the industry

and behavior of the resource on which it fests.

3It has been suggested by Professor Crutchfield that the price break
- 1in 1969 was perhaps a "hump" in the demand curve, some price above which
demand turns more elastic. A smiliar notion was expressed by one industry
representative, who feared the increased prices were just enough to
curtail a budding European export market. Evidence for the price break
is based on partial data from Chicago and New York for 1969 and 1970

and complete Seattle price data for the two years.




Table 3

Qutput of Processed King Crab (Frozen)

Feat S:ctions Whole, in Shell

Pounds

Value

Pounds

Yalue

Pounds

Yalae

49,438
499,733
© 549,171

556, 337
381, k79
437,316

572,692
272,838
845,530

LT

213,277
289,360
498,637

1,203,242

I,u58,823

- -

1,458,823

1,203,242

by, 438
499,733
- 5hg, 171

550,945
376,579
933,82k

575,986
272,358

848,87k

193,428

285,412
L78,8k0

- ar w o

1,320,698

1,320,698

- - o on

1,223,795

1,228,795

96,000

96,000

74,000

Tk, 000

71,o§6
42,072
113,168

O, Th7
30,133
124,380

300,680

300,680

93,049

93,049

45,000

49,000

41,950

41,950

31,495
21,036
52,531

34,835
9,040
43,875

150, 340

150, 340

k1,370

233,435

233,435

439,805

433,305

414,410
27,210
441,620

267,735

267,735

- o

1,352,200

1,352,200

- oo o>

320,899 -

820,899

153,950

198;950

270,702

270,702

202,591
13,605
216,196

103,168

- e

103,163

829, 320

829,320

323,360

323, 360




Table 3 (continued)

Meat

Sections

Whole, in

Shell

Pounds -

Value

Pounds

Value

Pounds

Value

1,5 92,747

. 65, OOO
L UJB 800
- 465, 300
h,,G;,lOO )

256,000
A, 771,100

5,027,100

234,400
4,215,900
2,566,800

7,017,100

195,300

4,725,200 .
6,786,300 ..

11,657,400

1,457,039

- 1,457,039

- o

‘1,501, 1h6
126,000
1,627,1&6

71,260

3,946,940
- hG),3L0
4,453,510

342,300
' 5:235)2105

2,517,510

301,700
4,409,540

2,754,180

7,&65,h20_

216,560 -

4,578,690 -

7,072,360

11,867,610

338,27k

- o w

338,274

585,999

585,999

26,500

672,9QQ.

18,100
1 766'800

,78h 900

660, 600

660,600

37, 000
5 848,100

9 700'“

5,89% 800

- -

145,904

145,904

268, 545

_ 268,5&5

14,570

322, 7ho

337,310

8,030

ok6, 320

954,350

3,057,340

3,080,490

835,222

835,222

861,991
12,000
873,991

3,100

25,000

180 000
214,100

7,600
1,700

9,300

4,200 -

3,525,000

3,529,200°

87,100 -

ko1, %00

488,500

374,159

374,159

430,875
6,000
436,375

1,180
113,720
12,310
117,130

3,320
1,030

b»h:850

2,180
1 857,000

1,359,180

k7,300'
169,500 -
- 4,530
216,300




N Table'3 (continued)

Meat Ssctlons Whole, In Sholl

Pounds

Value

Pounds

value

Pounds

Valus -

112,540

11,345,756

3,010,679
14,463, 966

32,3060
10,325,637
1“i855)782
25,213,779

276,513
7,461,448
9,200, 362

16,938,323

. 258,351
b,534,082
3,190,830
7,983,493

109, 347
11,189,113

2,807,773 -
1h,106,233_

33,973

11,023,118

14,943,179
26,000,275

L1k, 722

8,94k 336

11,599,031
20,958,039

592,026
11,027,573
2,951,037

21,570,661

12,173
7,622,279

7,634,457

- - o

5,049,337

123,763

5,593,105

hé,?hB
2,272,772
117,597
2,439,117

99,700
3,387,729

157,020 -

3,66k 449

‘5:067

- L4,079,396

4,084,463

2,752,097
- 92,830
2,844,927

30,246
1,233,493
47,038
1,310,777

265,230
3,837,434
69,508
4,163,222

71,006
4,775,567

u)8L6)573

31,225
h)633,5&
1,160,941
15,534,830

2,643,926
- 66,221
2,710,147

652,207
2,082, 370
3,164,364
5,879,4b1

34,120
2,333,525

2,433,045

15,612
1,544,310

533,020
2,13,,543

1,355,122
45,793
1,440,575

1,464,330
3,150,233
7,018,236
11,636,334




Table 3 (continued)

.Canned

~Cold-Packed

Fresh: Meat

Sactions

YWhole

Pounds* .

Value

Pounds Value

Pounds Value

Pounds Value

Pounds ¥Yalue

rL.a.

272,154
78,279
350,733

- e

599,547
100,269

643,816

792,393
53,939
£31, 322

613,319

378,319

1,078,662

1,078,662

n.a.

574,753
140,000

1,014,753

376,825
106,495
183,320

791, 337
137,192
52,529
1,060,232

109,251
1,169,483

1,079,019

1,079,019

1,437,890

- e

1,437,890

80,081%% 31,684

- o w oo

2,292

47,628

"23,180

28,509

346,626

9,935 6,592

103,996 143,321

125,465 73,024

49,419 26,436

137,445

k5,694 15,354




Table 3 (continued)

Canned

Cold-Packed

Troch: ¥ lzat

Sections

¥hole -

. Pounds¥*

Cases

Value

Pounds

Value

Pounds

Yalue

Pounds

Value Pour.ds

value

1,552,048

1, -/52,0,1*8

41,000
2,934,200
2,300
2,975,000

13,700
3,635,000

3,048,700

239,200
€50, 000

923,200

1,500
4,599,900

4,601,400

100,015

120,015

2,10k
150,469
146
152,719

703
186,409

187,112

15,250
45,933

61,949

T
235,893

235,970,

2,950,105

2,950,105

70,210
4,500,100
4,670
4,574,930

29,790
5,177,160

- - -

5,206,950

285,370
762,200

1,047,570

2,950
5,933,300

5,941,250

- an anan
- e o

2,400
66, 300

- . o as

68,700

K

3,540
72,900

76,440

- oo

- s o an
- - -
- o o o=

7,590
3L . 600

92,190

700

- - o
- o -
-

13,300
21,100

34,400

200, 000

3,s24%
26,226

27,650

46,200

7,780 600
8,220 21,720

16,000 22,390

100
2,200

2,309

30,000

156,090

200

1,543
10,312

12,195

36,040

350
9,570

9,350

30
330

350"

30

n
o




Table 3 (continued)

Canned

Cold-Packed Fresh:** Meat Sections

VWhole

Pounds*

CJb"

* Pounds

Value Pounds..Value Pounds - Value

Pounds - Value

W.
Tctal

5,503,777

- 569,809
6,373,536

- -

7,774,241
922,174
9,655,415

1,155, 915
64&,728

’ 7,800,6&3

1,643,608

188, 19k

1,835,802

297, 886
29 221;
3-7 107_T

3“3 079
47,291
Lks5), 970

366,970
33,603

400,033

85,544

9,651

95:195}

9,851, 5397

994,752

10 8h6 591'

11,509,577
1,130,4k0"

13,990,&17

12 037;53h'

1,200,762
13,238,296

5'157 225
422,74k

5,149,969

190, 3&8 193, 73&

- .o

730 390

1,099 526

41772 1 500
(C.)290,808

675,550
252,308

/_ 676,128

Source:

Pishery Statistices of the United States, through 1967; 1968 estimates, ADF&G Statistical Leaflet

Lo.

17.

* Pound equivalents of standard case of 48 1/2 1b. cans, each containing 6 1/2 oz. meat.
**% in most years the Central area total was also the state total, so no total figure is given in those years.
#%%0 further prcduction after 1961.

3% #

After 1965 this production was included in frozen-output statistics.




Summary,'Table 3

. All-Process Output and Value,

1953-1963

Year

Pounds

- ¥Zotal

Value

1953
1954

38,152

1955
1956
1957
1958
1959
1960
1961

1962

1963
1964
1965
. 1966
1967
1968

,1
,503,332%*
4055, 105
,628,603
’

803,9ub
279,855
999, 546
5,034,435
8,639,000
10,577,300
12,339,100
22)997:300

34,020,803
- 146,168,009

29,888,230

19,344,185

952,009
,1..90 094
1,755,343
1:566,750“
3,504,321

11,561,300
10,93_,340
21,262,340
31,“?0,332 _
4h;30l)375
36,943,037

-h2 ,520,686

- Source:

Derived 1‘om Table 3.

*  Figures

are in current dollars.
** No figure ror pouads or valun for canned crab in 1953, nene

for pounds of canned crab in 195h




Summary, Table 3

:.Q;Percentages‘df Output and Value for
..~ All Types of* Processed King Crab
e 1G53 - 19563

rrozen : _ © ifresh

- (all ‘types) Canned -~ Cold-Pack (all types)
3 a i » Lok » o 2
Year ‘Output . Value Outnut Yalug- . Outout Outout
1953 41.5 53,7 Ded, Ao 0 T.0 . S 1l.3
1954 n.a. Sk L n.a, .3 n.a. '
1955 - . - 63. S 17.0 S5 2.3

- 1956 T 39, k2.9 .
1957 - 75.8° . 65, 23.
1958  T12.3 - 58, 5
- 1959 .9 57,
1960 6 Lh,
1961 .1 51,
1962 6k, L43.
1963 . 89.
1964 . TL1.
1965 . 65.
1966 . 69.
1967 eh.
1968 . 87.

)

alue

[
[p]

o
[

orrrooroonk;

0.7
0.8
0.7
0.7

Vv
T.0
1.1
5.8
O-?
0.2
0.2
0-5
0.2
0.3
0.9
0.7
0.7
0.6

VIw OO\ &M D &

’—l
=

FowNounEFEFI0LN O
¢ o e s e e e e e ":‘- Lo es.e
WU 100\ U~ F

Source: Derived from Table 3. ‘
Totals do not always sum, because of rounding.




Table L

Wholesale Prices, Real Priccs and Percentage Changes,
v 1053-1:£8 -

~ Wholesale Price aeal Frice : .

(in ¢ por 1b.)  (Pke/WPlant) - % Chanre, Real Price

n.4d. el 1953-5l+.
“c:,;' 1954 =552
115. 1955-56:
99. 1956'57:
76° 1957-58:
87. 1958“59:
107‘ 1959-60:
116. 1960-61:
113' 1961-62:

, 3' 1962-63:
oy 19636l :
o1, 196k -65:
éY. 1965-66:

: 1966-67:

117. :
o0, 1967-68:

: o]
B8R

=\ O\
- . . . L] . . L . . .
WU EF &R DF

- PP

N RGERR
FOWOVM N~ OO ¢

t
NN ~3 0

'
O Ww oW &

1
1
1

1}
—

\O\O(DR‘)HO(D
L
'_J

'—l
o
N
]

NDw O

VOV ONOWEE WJNTW O+ FO0
=~ w

]

Derived from Table 3 . Real prices were derived by
dividing current wholesale price by the VWnolesale
Price landex for meats, poultry and {ish for the ap=-
propriate year, on the base 1957-195%=10C.

Percentages chanfes in real price are positive except
where otherwise indicated.




Figure L

Per Ceut Change in Real Wholesale Prices, 1953-1968
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Source: Table L.
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Table 5

Ex-Vessel Prices, Arca and All-Area Averages,

1953 - 1969

(in cents per nmound)

~ Year S.B.
1953 ———-
1954
1955
1956
1957
19589
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969%

V. Averare
JROS) 11,5
11.0
11.0
11.0

8.0

O

N1 =1\00\0 +{
O
\O

.

=100

N
©
-
X
*

1
C
O O\~ WON FO0\WO0 OO OMOVYVO\O

.

OrHr\VOVOVNOO0O0OWVW WO FFFC

.
=

. OO0V O OWWO

.
.

O O\~ O O\0\0

O WHW\WOW O OO
) 5

LWV howowwoo

WOOCFOWVWWOO

O O\ \O\0O\OWV\WOWO @

1
1
1
1
3
3

w N
n
w N

These are annual average prices and, particularly for the later
years when there were wide intrascasonal price shifts, do not rerlect
area differences that way have existed as a result or negotiations prlor

- to the beglnning of the season.

Sourcé: Derived from Table 1.

* Prellmlnary

*% The wide variaticn b“umeon the S.E. area and average (for all
areas) price is aue to the fact that in the weighted average
the pounds sold at that price were guite insignificant.




Figure S

Per Cent Changes, Ex-Vessel Prices, 1953-1969

t | | ﬂl | - ri !”' ,El;

555 L7 58 n9 A 62 63 64 65

Tables 2, 5.




Table 5a

Percentage Changes in Ex-Vessel Vulue of Landings, -

1953 - 1969

‘b Chaiige, o Chauge,
Total ¥ulae orice wer 1b.
LU S -lt.:
-8, -1.
6. -19.
21. 0.
-1k, ~1.
6L, 2.
5k, 12,
T1. 10.
34,
Ly,
T.
55.
23.
-k

1
3
0
2
7
6
1
3
1
6
4
1
L
1

=
Ch

1

n

e H

=

L] . L] Y [ . L) .

N WWOHOOOOWVIWUMINOWONN




The Processing Sector

King crab, both frozen and canned, is sold nationwide, and the
demand is apparently devoid of seasonal characteristics. There are stfong

regional aspects to the demand, however. As of late 1964, about 57 percent

of the product was sold on the eastern seaboard. Another 19 percent was

sold in the Chicago-Great Lakes area. Of the balance, about 20 percent
was sold in the reét of the United States, and 4 percent exported.4
Slightly over half of the frozen product was sold to instutitionsr(hotels,
restaurants, and airlines) while a much larger proportion (about 90 per=
cent) of canned production was sold for hbme consumption.

Although developments in the late 1950's and early 1960's led to a
considerable increase in technical efficiency of the industry, and a
higher minimum level of necessary capital equipment, it remains a
relatively labor-intensive process. The initial phases‘of canning and
freezing are the same, both for king crab processing and processing of
other shellfish as weil. |

On the selling side of the market, the present king crab industry
is best described as 'a weak oligopoly. Output in both canned and
frozen processing is dominated by a few large firms. Entry, either by
new firms or sideways entry by firms already established in production
of other segfoods, has been relatively easy, however. If number of
firms is a valid criterion, there are no significant barriers to entry.

The firms which were first dominant in both types of processing have

hM. Graham Miller, ''he .vvelonrent of the Kirs Crab _uniustry in alesis an to
1965, unpublishied LU, theoly, Lhivertity Ol aliaSau, iy, P. LiD.

9 .. . . - < . . N
F¥hether or not turther labor-cavini capital equipmnent is techuicully rea-
sible is unknown. Given relative coste oi labor dud cupital, hewever, the
rationality ol tucther capitalization at this tiwme Is Joubtiul.
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Table 6

lndustry Shares, Canned and Frozen King Crab, 1953-1369

rrozoen

= Outout, Ho. rirms
"lst Three  With <€ 5%
Wirms of Outnut

Conned
w Oubtput,
lst Three

Firms

No. Pro-

cegsors®

Lio. Pro-

Year ceseors®

100

1953 -- 3 1
93.8 3

195k 97.4 6
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1565
1966
1967
1968
1969

No data évailable; kirg and dungeness production not listed
separately for these years.

92.5
86.7
n.a.
n.a.
8.5
68.4
51.7
70.6
56.9
57.2

o\
WO OO - WFWO

%

8
7
64
I
6
5
5
L
5
L

(S NONUVEAV, AV, RO RN,
S EFRDE AU O

silcherman Lu Liuf, Lyud
‘L, urce 1or voth outprut and

y:lovwer than output shown in
1y available source or

vl

Source: Pancillin
and Pacitf'ic ruoh
numbers 0 »roct
Fighery Statizsti > the U
data on proaucCliciu Ly DUrOCCEco

ADF&G Statistical learlet
multi-plant rirms as oae, and

o ol

. T \T 6
(PN
by

(@

[ ST

My ef b i
14

By

ct ¢

%* There is some duplication. ‘fnere seams a slight tendency for deminant
cannery processors to have a nither per cent or frozen output than doni-
nant freezing processors nave of canned output.

¥¥ "Misc." is credited with 0.2 per cent ol' the pack in this year.

In a comparison apong
the ADF&G list of precegsorsz, e
example, are as follows:

lio. Procenssors

Yearbook P

———

Discrenancy
adidndediodidiohided B
Cutzsar (loz. )

Stats.

vy o
1on,

1964
1966
1907
1968
1969

1S
20
15
25
21

2
28
35

23

it ic impossible to allot
1t this could be douc.

chares

T T
L, 029, (o0

50,001,71h

<D N7 )
v:_’a,\)u| ,‘) 37

ot

17,507,333
n.u.
thig

Uy ﬂ-'_;;'.'J.)-
7,170,0k2
b, 12k 254
1,049,102
n.a.

the major producers st any rute, would be wuch arrectoed.

unaccounted-ror nroduction.
it is doubtrul if relative indusiry resitions, of
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declined in importance relative to total industry output. As Table 6
indicates, both the direction and rate of change of the percent of output
controlled by the first three firms have shifted markedly over short periods
of time in the past few yeafs;

Control ofarelatively large share of industry output by a few firms
does not imply a high degree of market power on the selling side in the king
crab industry. Entry is not difficult, and potential output over time 1is
subject to wide variations outside any processor's control. The leading
firms have established some degree of product differentiation through heavy
promotional campaigns. When prices fell in 1962, with increasing production
and the beginning of heavy pfice competition by smaller firms seeking an
expanded share of the market, the better-known firms suffered relatively

less from the price drop than did the smaller firms.6

Processors' cost functions vary widely, depending on size of plant,
location, and other factors. Firm size varies from small, one-plant opera-
tions with minimel capitel equipment to multi-plant firms, some of which
operate almost as "company" towns, and whose costs include nonproductive
sérvices.7 Processors operating in the Aleutians face generally higher
costs than do firms operating in less remote areaé.

» There are no data avallable on employmentVin‘the processing sector;

‘the statistics list only cmployment in "shellfish processing"; it seems

likéiy, however, that the labor supply curve to the processing sector is

quite elastic.

6Miller, “The Alaska King Crab Industry...", p. l4. Much of the smaller
firms' output ls sold to wholesalers, and may beuar any ol a number ot re-
tallers' labels. The lariyzr Uirms may consipn output to a wholegaler,
but more ottecn cell througn their own sales torcecs.

7one industry representative stated that some processors provide some gchool
and medical facilities with their plants in rcmote arcas.
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The spectre of idle plant, with fixed costs continuing, has led
firms which originally canned or froze ohly one or two species‘in a
givéﬁ season to begin processing others as well. The number of
processors handling only king crab reflects the changing fortunes of
the industry. 1In 1964, fourteen of twenty-two firms were in that
category, and in 1966, twenty-two of twenty-eight confined their activities
to king crab. By 1969, onlylseven of twenty-eight firms processed only
king crab.8 Processing of tanner (snow) crab,rscallops,‘shrimp, dungeness
crab, and clams accounts for the change.

On the buying side, the induétry can be described as an oligopsony
which has been weakened somewhat in the years ince 1966. In the years of
ample catch, ex-vessel prices‘were decided at meetings of the United
Fishermen's Marketing Association in‘Kodiak with a major buyer (one or
another of the top three processors). A price for the season, or
occasionally for two séasons, was negotiated, and was then accepted by

‘ 9
processors throughout the state.

Roughly 90 per cent ol the king crab boats have some form of associa-
tion with a particular processor. These associations range from formal con-
tracts--which seem to be rairly rare--to informal'gentlemen's agreements. "
The processor agrees to take a bcat's catch, the bout to deliver to that
processor, at the ¢oing price. There is sometimes an adﬁitional bonus,
calculated on the basis of tonnage and yield. In the eariier years or

the fishery, some processors were whole or part-owners of vessels, but

8ADF&G Technical Zulletinz, Hos. 12, 14, 16, 18,

1 . v @ s, . ,.‘ . } . Y

9The marketing associatior is a cooperative of boat owners and fishermen,
both o: whom have voting, rijhts iu the nepotiations. Apparently it func-
tions in wmany recpects as 1: it were a union. '
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this practice has declined. Processors may also advance working cupltal,

or assist with financin@ purchase of a vessel. Boats affiliated with a paf-
ticular processor tend naturally io reglister in an area adjacent to that
processor's plant (or in the casc of floating processors, the arca that
plant will be working). This 1s, generally, the area of residence of the
boat skipper and crew (w;th the obvious exception of the Seattle-based boats
and boats operating in the Aleutians_an@ Bering Sea). Loyalty is thus a

matter of mutual convenience. Further, since area registration was insti-

tuted in 1960, a boat must fish in the area of fegistration throughout a

glven season. Differences in the stringency of quality requiremenﬁs of

different processors also tend to tile particular boats to particular buyers.
Two factors contributed to the breakdown of the statewlde negotiating

system. First, the fishery expanded westward to highexr-cost fishing areas

fished largely by boats from Seaﬁtle, whose connection with the Kodiak area is

limited. Second, marketing associations in other areas soﬁthwest and northeast

of Kodiak have developed since 1966, and they now negotiate independently

of the Kpdiak group. Iﬁ 1?68-1969 the nggdtiated price system broke down.

During that seaseon, evaeséel prices in Kodiak went from $.13 to $.50 a

pound, and processors in other areas tended to follow. Some:processors

threughout the state were left with large inventories on hand when the

- wholesale price jumped sharply in response. ~ Others simply ceased

proceﬁsing crab after.a timc; In 1970-1971; pricegc were again negotiat?d

by the leading processors and the Kodiak association, and were accepted with
some reluctance by the v;;tern area processors. Kodiak prices began to
climp from the original lcVél of $.25 1/h (#.25 in the western areas), and
reacﬁed $.39 a pound by the end ot the ¢ 1. Most wajor buyers ceascd

buying at $.30 a pound (a 20 per cent Lincrease over begiuning prices), and
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the "Kodiak effect" did not operate to the sawe degree as it had in earlier

seasoﬁs.

While the ability of a few major central Alaska proceésors to negotiate
ex-vessel prices for the state for an enﬁire season or even two has been
diminished, a good deal of market power clearly still exists. Invthe more
remote areas in particﬁlar, boats face fewer élternative buyers, even if a
skipper were tempted to break his agrecment with a processor for the chance
of a higher price elsewhere.ll There is no legal restriction against selling
one area's catch in another, but increased running costs, the increased risk
of dead léss; and loss of time on thé fishing grounds--welghed against the
possibility of a higher price--work againét thé practice. (Some boats may
séll the geason's last load to a convenieﬁtly located processing plant along
the route home., In mid-season, however, a boat would be required to return
to its area of registrat;on to continue fishing.) Thus a sipgle processor
or small group of co-operating processors could‘maintain a price, isolated

in the more remote areas from the influence of competing offers.

10This efrect occurs when small processors, perhaps for one or two lcads,

bid higher than agreecd prices, which are then met by larger processors.
These firms, as good oligopsonists, should let the smaller Tirms rpay the
higher price for that small share of the market they can absorb and main-
tain a lower price tor the balance--in short, let the small fry have their
share without reacting. :

ll’I‘o what degree affilicted boats honor their commitments, and for what
reasons other than perconal integrity, 1s not knowan. One firm-uces the
bonus as an end-of-senson reward for staying out the season. There may
be costs in the form of zreater difficulty oi making future agreements,
but this is unknowa,

lzDuring the 1970-7T1 scason, the initial Adak price held through the seacon,
as did the Scldovia price., Prices in come other areas besides Kodiak did
rise from 20% to 40} over initial oprices.

The factual material on orice-setting policy was gathered throush per-
sonal interviews and corregsnondence with oi't'icials of Klnnear & Wendt,
Vita Seafoods, and Warkeriecld Fisheries.
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Beginuing with a flecet composed largely of small vesscls designed [lor

other fisheries, the kiné crab fiect expanded and undervent substantial
change as dcwmand grewv. | |

| The fishery remained an inshore operation ﬁntil the development of
shipboard live tanks, since the crab muét be kept alive until it reaches
the processor. Fost of the earlier vessels equipped with such tanks were
caﬁversionsirrom other ucges. lLater, newly.constructed vessels especially

designed for crebbing were added to the fleet, Some were combination

crabber-seiners, but many of the larger ones are purely crab-fishing vessels.

- ':Types of gear employed during the initial phases of the fishery were
e;££§r tangle nets or. otter trawls. Botb were inefficient; they snagged on
deb;is on the bottbm; damaged some of the crabs, and ﬁére indiscriminate in
catch;' Lafgé converted dungeneés crab pots were the next technical improve-
meﬁt,‘follqwed, in the late 1950's, by fhe reétangqlgr‘pqt gspecially de-
siéned for king crab fishing. Its size has Lereased over the years (froum
6 x 6 x 2 1/2 feet, still in use by smaller.vessels, to pots either 7 x Tx3
or 8 x 8 x 3 feet), and it is the standard unit of catching gear for the
fleet. Better pot-hauling devices were developed;as well. As the larger

vessels ranged farther out along the Aleutians and into the Bering Sea, they

were eqﬁipped with sophisticated navigationa; aids and depth finding gear.

The degree to which the industry expanded in the late 1950's and 1960's
cen be scen in the statistics on numbers of vessels and boats, flshermen,

and pots for those years.




Table 7

Numbers of Fishermen in the King Crab lndustry, 1959-1969

On
Year Jessels 1 Total

1959 329 383
1960 486 580
1961 750 | | 856
1962 1,023 1,213
1963 - 1,020 1,108
1964 gkl 1,112
1965 607 , 864
1966 7% ‘ 1,065
1967 1,249 1,325
1968 n.a. . n.a.
1969 n.a. . 1,226%
1970 n.a. .a. 1,067%

Source: To 1967, Fishery Statistics of the U. S.; estima-

mates for numbers of fishermen in 1969 and 1970 derived
by multiplying known total numbers of vessels and boats

by 2.8, the average numter of fishermen per vessel in
1966.

Table 8

Numbers of Pots in the King Crab Industry, 1959-1967

‘otal
Year o. Pots

1959 5,655
1960 8,375
1961 10,076
1962 . 13,700
1963 16,000
1964 22,000
1965 2k, 350
1966 41,340
1967 28,771

Source: Compiled rrem data published in Fishery Static-
tics ot the U.S.
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Table 9
Numbers, Total and Average Gross Tonnages of

Vessels and Boats In the King Crab industry, 1960 - 1970

iio. Jotal Gross Average
Year - Vessaeles Tonnare Tonnage

No.,
Boats

1560 S.k. 1 155 55.0
c. 198 5,125 26.6
W , - : 18.5
201 ‘ C26.1
1961 S.E. 1k 30.7
cC. 272 27.3
. "9 ' . 68.5
285 29,34
1962 S.E. 27 : S 34.15
C. . 256 ‘ 40,13
V. 32 71.24
Total¥* 315 42.78
1963 S.E. 9 32.3
c. 256 52.16
. 25 © 108.08
Totald* 265 _ 61.68
1964 S.E. 14 ' Lh 1k
c. 223 . .. 57.26
V. 37 ' ' ) 168, 14
Total* 268 . - 64,81
1965 S.E. 6 - ‘ - 33.3
c. 176 11,233 - 63.82
V. Ly ' T 111,98
Total* 184 ‘ 88.91
1966 S.E. 12 - ; 40.75
c. 235 " 61.59
S W. Ls , 114,33
Total* 247 81.41
1967 S.E. 13 40.0
cC. : 275 72.0
V. 57 ‘ ‘ 138.8
Total 345 . 8L, Tl
1969 n.a. .a. n.
1969 Total L 38%% ~ n.a. n.
1970 Total 3B .a. n.

a.
a‘
a.

b7
v
53
53
5
90
05
10
27
7
I
L
73
5
8

7

19
119
3
120
12
13

20

Source: Fishecry Statistics oi the U.S.; averages derived therefrom.
* ‘Jotuls exclacive of aurlicatvion.

** Potals obtained trom 1y, LIT0 ARG regictration lists

and include bouats as well as vescels.

b4




Simple fipures on numbers of boaté, tear, and flshermcn glve little 15-
dication of changing real capacity. Given the fragmentary data available,
only the roughest estimates are possible. For example, composition of the

;iKodiak area I'leet changed markedly in the direction of larger vessels over

the period trom 1760 to 1970 . as indicated in Table 10 below.
' Table 10

Length Frequency of Kodiak Area Vessels, 1960-1970

Lrargueneyv
Yeur v
1960
1961
1962
1963
1964

1970

June 1565, p. b1; 1970
ecistration list. The
Kodiak area rleset r nt of total ;etxstratlops
is as followz: 354 .2¢; 1961, L40.6%; 1962, 55.0%;
1963, 60.77; 1 : .5%5...1570, 37.7%. Zoats in
the Kodiak area as -4' aller than in other areas,
except pornuns the ¥ s iq the southeastzern arsa.

Source:
figure from L -

In the fleet at large, there was a marked increase from 1960

to 1970 in the percentage of vessels over sixty feet in 1ength

Year Number 'V 21s Over 69 Tt.
: Number or vesce fer Cceut ol
Year Over 60 Fee ?1eet
1960 - ‘ 13 -
1964 on 23.88
1970 167* - 43.83

Sourca: Jigherman's leows, May 1400, 2d issue, p. 2
1970 figure ircw ageou registration list.

#This deces not count any vescels in this category which
might be re; istored i southeastern area, Prince William
Sound, and Cook Inlet, which were not given. The per-
centage of boats over 60 feet is probably understated.
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0 the thirtccnkvcsscls known to have been added to the [leet in 1969,

average length was Ul.38 feet. (Fichermun's fews, Yebruary 1970.)

A better ;ndication~of real capacity is cubic carrying capacity:
the number or live crabs per trip a glven vessel is cupable‘of carryling..
One estimute made on this basis sugiests that increcased capacity from con-
verciohs, 19651970, was about 420,000 cubic fect of carrying capacity. At
two and one-hall seven-pouud crabs per cubic foot, conversions added
7,000,000 pounds-ver-trip capacity to the fleet. Assuming two seven and one-
halt-pound crabs per cubic foot, conversions added 6,000,000 pounds of per-
trip capacity. Néﬁ vessels constructed in the same period added about
267,000 cubic feéﬁ per trip carrying capécity. On the.two sets of ascunp-

tions used above, new construction added rrom 4,572,500 to 4,005,000 pounds

of per-trip capacity to the fleet.l3

R As usual, the ability to assess the economic performance of the
king crab industry is severely hampered by the 1a§k of complete, easily
accessible data on which to base an estimate of real costs of and returns
to resources in the industry. Fragments are all that have yet been accumulated.

One estimate gives costs and returns per season for the years 1966,

1967, and 1968 for a sample of 21, 28, and 35 vessels respectively. After
fixed&churccs‘(igterest, insurance, taxes, depreciation), trip expenditures,
bout and gear maintenance, and all.share expﬁnses vcfe deducted, avarage

net returns belore taxes were 11,013, $5,619, and 510,183 for the tiven

l 145, N M thl . s :<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>