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INTRODUCTION

This report contains a compilation and analysis of in. orma-

tion on the economics of Tanner crab utilization gathered during

April and May, 1977 for the use of. the North Pacific Fisheries

Management Council. Information was obtained by survey and

from secondary sources. The analysis of the information reflects

the collective judgements of the members of the short-term Tanner

crab economic studies group  see Appendix G! .

Some of t%e analyses presented must be interpreted as tenta-

tive, based on incomplete and/or inadequate irformation. Specific

informational problems are discussed in the text of the appendices.

It is hoped that this report will serve as a catalyst for arousing

more general concern about the very poor state of the economic

data base in fisheries industries relative to the minimum infor-

mational and analytical requirements of the Council. It is the

collective opinion of the study team members that a thorough re-

view of the adequacy of economic data should become a high priority

of the Council.

ORGANIZATION

This report addresses a number of topics relevant to the

management of the Tanner resource, Because each subject area was

researched and written up by an individual or group working inde-

pendently, the substance of this report is presented as a series



of appendices. A summary of the salient features of each of

these is presented below. The only appendix which is not sum-

marized is Appendix F, which is a paper delivered by Clint Atkinson,

Fisheries Consultant, to the 1977 Kodiak Fisheries Institute.

SUMMARY OF FINDINGS

Harvestin Ca acit

Southern

Kodiak Peninsula
Eastern Bering

Sea

�! Annual no. lbs. landed
 predicted for 1977! 44,163,381 20,781,899 9,051,101

 8! Total annual capacity
in lbs. 76,800,000 28,800,000134,400,000

The physical harvesting capacity report. for Tanner crab appears

in Appendix A. The discussion here is limited to a summary and

the implications of the informa=ion presented in the Appendix.

The crucial issue to address with regard to the harvesting

capability of the Tanner crab fleet is whether the United States

could effectively harvest the entire Fastern Bering Sea optimum

yield for Tanner crab. The opt:imum yields for Tanner crab es-

tablished for 1977 are: C. bairdi, 66,300,000 pounds and C. opilio,

16,300,000 pounds. At present :he allowable Japanese harvest con-

sists of 11,245,500 pounds of C. bairdi and the entire optimum

yield for C. opilio of 16,300,000 pounds. This represents a total

crab quota of 27,545,500 pounds of crab. From the results tabula-

ted in Table 1, of which lines 3 and 8 are shown here for conven-

ience, it is quite apparent that the fleet is physically capable



of harvesting not only the bairdi optimum yield of 66,300,000

but also the additional 16,300,000 pounds of opilio represented

by the Japanese quota.

j:f there are any barriers to expanding U.S. harvest by 38

million pounds, it may turn out to be the opilio portion of the1

optimum yield. Opilio is a smaller, higher-cost crab to process

with a market which requires the product largely in meat form.

As yet, opilio is not processed to any significant degree in

Alaska; domestic processor demand may therefore present a

temporary bottleneck to any plans to harvest the entire optimum

yield for both types of crab.

The temporary nature of the bottleneck should, however, be

emphasized as there exists a strong market for canned opilio im-

ported to the U.S. from Japan which could be rechanneled through

domestic concerns. Further, as the Atkinson paper suggests, the

Japanese are expanding their demand for imports as they become

excluded from more and more fishing grounds.

A related aspect of processor demand involves negotiated

ex-vessel price determi.iation, a discussion of which appears in

1
27,545,500 lbs. total foreign quota plus 10,89l,ll9 lbs. un-
harvested U.S. quota  assuming a catch this year of 44,163,381
lbs.!



Processin Ca acit,

A survey of domestic Tanner crab processing capacity was con-

ducted to determine to what extent maximum capacity is utilized

at present  see Appendix B!. The survey provides an indication of

the amount of domestic processing capability available to handle

icnreased amounts of catch.

The maximum and actual operating capacities calculated from

the survey questionnaire are summarized by area in Table 1 ~ From

this table, the unutilized Tanner crab processing capability  maxi-

mum minus actual operating capacity! in pounds of raw crab/day is:

Sections Tot,alMeats

1,201,495
791,366

Westward Area

Kodiak Area

968,768
317,321

232.727
474,045

Appendix A � Section 3. It is conceivable that a negotiated price

could retard processor demand to a level below the allocated amount

of crab in a given year.

Another potential bottleneck to harvesting and processing

capability lies in the area of primary processing regulations.

A full discussion of issues related to both state and federal

postures on this issue appears in Appendix A � Section 4. Suf-

fice it to say here that there is a need for clarification on some

aspects of the primary processing issue both at the state and

federal levels. Due to the capability of domestic harvesti.ng

and processing firms to handle increased catches of Tanner crab

the primary processing regulations at the present time appear to

present no significant constraints.



Table 1

Tanner Crab Processing Capacity--Summary Table

Westward Area

Frozen Sections
{in lbs. round
wt. crab jda !

Frozen and Canned Total Dazly
Meats  in lbs. Capacity in Lbs.

round wt. crab/da ! of Crab  round wt.

Maxiaium Capacity

. Actual Operation

1,552,416

583,648

532, 831

300,104

2,085,247

883,752

.37Capacity Utilization ~ 56

Kodiak Area

Maximum Capacity

Actual Operation

582,627

265,306

767,865

293,820

1,350,492

599,l26

~Ca aoit Utilization .46 .38

As mentioned in the capacity appendix, the production is

flexible between section and meat production at some plants and

the proportion may vary according to the market demand at the

time. Also, it is reported that some part of section production

for many Alaska plants is reprocessed into meat products in West

Coast p3ants from Washington to California.

Additional amounts of Tanner crab to be processed by domestic

plants could come from two sources. This season there will be an

estimated 10,891,119 pounds  see footnote 1, page 3! of Tanner

crab, part of the domestic harvest of optimum yield from the Ber-

ing Sea, which will not be harvested. In addition, the present

foreign Tanner crab allocation from the Bering Sea is 27,545,500

Source: Tanner crab survey questionnaires--20 processing plants included



pounds. If domestic processing plants were going to process this

entire amount of 38,436,119 pounds per year, then assuming a 75-

day operating season  a conservative estimate!, an additional

512,481 pounds per day would have to be processed. It is clear

from the above figures that. the capacity to process this additional

amount does exist at present.

Aside from the physical processing capability of the Tanner

crab industry there remains an additional area within the proces-

sing segment where a distinct lack of documented information exists.

To date there has been no significant research directed toward

expanding knowledge of the structure, conduct and performance as-

pects of Alaska's fishing industry. Work is now underway within

the University of Alaska's Sea Grant Program to examine the indus-

trial organization of Alaska's Seafood Industry. The project is

targeted for completion in 1979. A preliminary look at market

concentration in the Tanner crab processing sector is undertaken

below.

Market Structure

Alaska's Tanner crab processing industry is oligopolistic

in structure  see Appendix C, Table 1!. Producer concentration

in Kodiak increased from 1975 to 1976, whereas it decreased over

this period in the Westward regio~. These changes can be explained

primarily by the exit of three producers  and three plants! from

Tanner crab production in Kodiak and the entry of seven firms

 and ten plants! in the Westward region. From 1975 to 1976 total



production  expressed in meat weight equivalents! increased by

55 percent in Kodiak, mostly in canned meats �93 percent!, and

by 402 percent. in the Westward region, primarily in fresh/frozen

meats  which increased from zero to over 1.5 million pounds!,

and frozen secticns �82 percent!.

Narket concentration is quite high in the combined Westward

and Kodiak region and in each region individually, and in indi-

vidual product lines as well. The significance of the concen-

tration statistics for market competition is difficult to inter-

pret. On the one hand, complex domestic ownership interties and

foreign investments cause the statistics in Table 1, Appendix C,

to understate actual concentration. On the other hand, it would

appear that the impact of high producer  and buyer! concentration

on competition is mitigated to some degree by the low-to-moderate

barriers to entry and the low-to-moderate degree of product dif-

ferentiation.

With regard to market channels, present information is inade-

quate to allow their specific quantification by product form and

final geographic market. It is known that most Alaska production

is in the form of sections �7 percent of the combined Kodiak

and Westward production in 1976 and 83 percent in 1975! and that

most sections are exported to Japan. However, as ment,ioned above,

a significant  but unknown! percent of section production is

shipped from Alaska to plants from Washington to California for

further processing into canned and fresh/frozen meats. Alaska

production of canned and fresh/frozen meat is sold domestically,

primarily in coastal areas.



Domestic Market. Growth: A California Surve

The results of the snow crab market survey conducted .in Cali-

fornia  Appendix D! indicate a highly favorable marketing climate

exists for snow crab at the present time in the California region.

This marketing region, the survey estimated, represents 274 of

the total Alaska production of snow crab.

Further results indicated that snow crab is not a substitute

for king crab in the sense that markets for it definitely have

an identity of their own. Substantial growth potential also exists

for snow crab markets in California in 1977-78. Influencing fac-

tors will be declines in dungeness crab stocks, abundance and

availability of king and snow crab stocks to American fishermen

and successful product introduction to the consumer. Many of

those interviewed felt snow crab was a firmly established new

product and market growth would occur regardless of market. acti-

vity for other crab products. Substantiating evidence for this

trend is the fact that. 16 out of a total of 23 firms interviewed

entered the snow crab market betweer. the years 1973 and 197S.

In the last two to three years snow crab has developed an

identity and momentum of its own. Unlike some species, snow crab

enjoys nationwide recognition and popularity. Its future in the

domestic market place seems only to be limited by uncertainty of

supply, or by a price too high to maintain its competitiveness

with king crab nationwide, and with regional crab favorites in

coastal areas.

Only in an indirect manner can marketing information on Tanner

crab give glimpses of actual consumption patterns. For actual

trends in consumption available time series data must be collected



and analyzed. The following section does this to the degree possi-

ble given severe data constraints. More detailed information on

consumption appears in Appendix E.

Past Tanner Crab Consum tion Patterns and Trends

Much of the data needed to estimate consumption proved to

be nonexistent or unreliable. Therefore, it was decided that

whenever data on two or more of the components of consumption

 i.e., landings or production, imports, exports, and change in

inventories! were completely lacking for a particular country

or region, no estimate of consumption in that country could be

made. It was possible to estimate consumption only in the United

States and Japan, although data on as many of the components of

consumption as could be obtained are presented for other coun-

tries and regions, namely: Canada, the Soviet Union, Europe and

others.

It is the opinion of the study team that even though consump-

tion was estimated for the U.S. and Japan, the estimates are not

very reliable. This is partly because of a low level of confi-

dence in the published production data, but primarily because of

the fact that only partial measures or estimates could be obtained

for some of the components of consumption.

The data and estimates are presented in their ent.irety in

Appendix E, along with a complete explanation of the sources,

estimation techniques, and problems encountered. As a summary,

the annual rate of change in the estimated consumption of Tanner

crabs and of king crabs in the U.S. and Japan has been computed

for several recent years and is displayed in Tables 2, 3, 4 and 5.

The average annual rate of change over the last several years for



which estimates could be obtained is also shown to assist in iden-

tifying trends.

The fluctuation in estimated consumption of whole Tanner

crab is violent  see Table 2!, and the high positive averaqe an-

nual rate of increase is due mainly to a sudden surge of consump-

tion in 1972. Estimated consumption did increase steadily from

1973 to 1975 from 0.7 million pounds to 17.1 million pounds

 sources familiar with industry express skepticism about the

validity of the 1975 figure.!

Estimated U.S. Tanner section consumption has fluctuated no

less widely. It should be noted that informed sources indicate

that, in fact, there was almost no domestic section consumption

until 1976. This assertion casts doubt on the validity of the

estimates.

Estimated U.S. consumption of frozen Tanner crabmeat has

varied somewhat less than that of whole crabs and sections. The

overall trend since 1970 has been upward at an average annual

rate of 13%, but the short-term trend since 1973 has been down-

ward.

Estimated U.S. con..:umption of canned Tanner crabmeat shows

the least variation of all, with a slight downward trend  at an

average rate of -7.5% per year since 1970!.

Total estimated U..' . consumption of all Tanner products has

risen steadily since 1970, at an average rate of 25% per year.

When product weight is converted to live weight equivalent  see

Appendix E for explanation of procedure!, the trend is still up-

10



Table 2

Annual Rates of Change in U.S. Tanner Crab Consumption

1971 � 48% � 55% +31% + 8%

1972 +9,018 + 467 +40 -22

1973 � 22 � 100 +81 � 9

+23%

+28+73

+ 8+13

1974 + 67 +5,836 -61

1975 +1,207 � 100 -27

+21+15 + 6

+26

1976 +42

+17.8Average +2,044 +1,209 +13 +25-7.5

Source: Table 14, Appendix E

Table 3

Annual Rates of Change
in Japanese Tanner Crab Consumption

Total

 Live Wt.!
Frozen,

All Forms Canned

-32%1971 -14%

-31%

N.A.

+131972

+471973 +20

1974 N.A.

+0.67Average

Sources: Table 15 and Table 2 Appendix

11

Total Total
Whole Sections Meat Canned  Product Wt.!  Live Wt.!



ward but at a slower rate. The difference is due in part to the

changing ratio of crab-in-shell products to crabmeat.

Data is available in much less detail for Japanese crab con-

sumption  see Table 3!. The 1970-1973 trend in consumption of

frozen Tanner crab  including sections! is .67% growth per year

aVerage, but nO data iS available On Canned Tanner crab consump-

tion. Total estimated Japanese Tanner crab consumption in live

weight terms has decreased slowly  -5%! on the average.

Total estimated U.S. consumption of king crab, in live

weight terms, varied considerably over the period 1970-1976, but

showed an overall upward trend, arising an average of 22% per

year  see Table 4!. Estimated consumption was down in 1976 from

the previous year by 19%, however.

Total estimated Japanese consumption of king crab, in live

weight terms, has fluctuated. substantially, showing only a slight.

upward trend  see Table 5!. The average annual rate of increase

was 6% between 1970 and 1976, although there was a 38% drop in

1976.

Total worldwide consumption in live weight terms can be as-

sumed to approximately equal world landings of each species.

United Nations Food and Agriculture Organization statistics show

that from 1970-1974, world landings of Tanner crabs averaged a

1.8% yearly rise, although there was a slight drop in 1974, and

a larger drop in 1971. The average quantity landed was 143.6

million pounds.

World king crab landings declined steadily from 1970 through

1973, then rose sharply in 1974, for an average annual decrease

of 18. The average quantity landed was 146.0 million pounds.

12



Table 4

Annual Rates of Change in U.S. King Crab Consumption

Total

 Live Wt.!
Total

 Product Wt..!Sections Meat Canned

54% + 55% +151%

Whole

1971 � 99%

1972 +3,092

1973 � 26

1974 + 613

1975 + 656

1976

+ 43%

13

59

10 +24+254 62

+ 71 -2082 -100

47 +148+16+112+271

25� 56 +119+859 + 34

19N,A.N.A. N.A.N.A.

+34Average + 848 + 29+192 + 22+ 42

Sources: Table 19 and Table 6, Appendix E

Frozen, Total Total
All Forms Canned  Prod. Wt.!  Live Wt.!

1971 -66%92%+ 6,285

99

+30,488

+ 29

76't

1972 +72+410 + 70

+151+ 351973 +53

511974 14 -38

+ 76Average + 33+ 9,176

Sources: Table 20 and Table 7, Appendix E

13

Table 5

Annual Rates of Change in Japanese King Crab Consumption
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APPENDIX

Section

TANNER CRAB PHYSICAL HARVES ING CAPACITY REPORT

To obtain a collective informed estimate of the true har-

vesting capacity of. Tanner crab a questionnaire was developed

based on information contained in the Norfish Study and Shell-

fish Monthly Reports for 1976 issued by the Alaska Department

of Fish and Game. The questionnaire was administered to par-

ticipants in Shellfish Study Groups organized by the Alaska

Commercial Fisheries Entry Commission in Kodiak and Seattle as

a preliminary harvesting capacity report designed to elicit com-

ments as to the validity of the assumptions underlying the num-

bers involved. The final harvesting capacity report is a revised

version based on criticisms and comments obtained in the Work-

shops  see Add ndum Pl to this Appendix!.

The basis of this report is Table 1, containinq a pounds-

per-landing summary and total harvesting potential by area for

three major Tanner crab fishery areas. Those areas are the

Eastern Bering Sea, Kodiak and the Southern Peninsula. In order

to fully understand the dynamic forces at work behind each of

the numbers presented in the table, the body of this report will

take the reader through the table line by line explaininq in each

case the sources of information, underlying assumptions made and

the forces which act on the numbers causing them to vary through

time. An attempt is made in Table 1 to furnish the most. up to

date information available. Since complete 1977 data are- not

available, 1976 data are used as a starting point, and revised



Table 1

Pounds Per Landing Summary and
Total <.S. Harvesting Potential by Area

 Refer to Figure A for Fishing District Identification!

Sou them

Peninsula
Eastern

Bering Sea Kodiak

85 4078

800603 378

44, 163, 381 9,051,10120,781,899

25,977 23,94573,239

1, '00,0004,800,0005,600,000

�! No, trips/month

�! "Effective" length
of season in months

 8! Total annual
capacity in lbs,

27.1%32.9' 31. 4'4

"Further support for' these figures wa- recently obtained from
cumulative catch summaries for ".pri1 ' 977 by area. See Table
2 for these catch summaries.

**Estimate derived from fishermen interviews in Kodiak Workshop
was I
,000,000 pounds.

�! No. vessels

�! Annual no. landings

�! Annual no. lbs.
landed  predicted
for 1977! *

�! Annual average
lbs/landing
 Row 3 � . Row 2!

�! Avg landing
capacity in lbs/
landing  for entire
fleet in each area!

 9! 1977 predicted
landings as % ot
total landing
capacity  Row 3
as . of Row 8',

134,400,000** 76,800,000~** 28<800,000



***Stock limitations will limit. the harvest in Kodiak to the vici-
nity of 20,000,000 pounds. Thus there appears to be significant
excess capacity in the Kodiak fleet. The question wa asked at
the Workshops whether fishing effort from the Kodiak area could
effectively be transferred. to the Bering Sea. The discussions
appear below:

Kodiak Worksho

Yes. There may well be a transfer of catch capacity this
year from Kodiak to the Bering Sea fishery owing to the higher
price of Tanner. Betwe n 25% and 30'8 of the vessels are capable
and they constitute approximately 50% of the Kodiak harvest capa-
city.

Seattle Workshop

There are a number of reasons why such a transfer of harvest-
ing capacity would not happen. Weather is a primary constraint.
Pot limits and registration areas would also work against such
a transfer. There also currently exists mare than sufficient
excess capacity in the Bering Sea fleet. "If every king crab
vessel currently active in the Bering Sea were to fish Tanner,
we would have a nightmare!" In 90 days they can take 130 million
pounds of Tanner now. There simply is no need to transfez..

In addition, Kodiak characteristically pays more for Tanner
than does the Bering Sea. Other constraints pzecluding such a
move center around the limitations on processing facilities due
to absence of markets. P.iso constraining is the access to trans-
portation facilities to move the product. out of Westward.

18



for 1977 where possible using the informed opinion of the Work-

shop participants.

Row 1: Number of Vessels

These numbers represent the number of vessels in opera-

tion during the peak months of Tanner crab harvesting for 1977.

Considerable chanqe has taken place in the size of the fleets

since 1976 data was released. The Eastern Bering Sea fleet has

increased in number from 43 to between 80 and 90 boats  85 was

chosen as a mean!. The Kodiak fleet has decreased in size from

88 boats in 1976 to 78 boats in 1977. The Southern Peninsula

fleet has increased in size to around 40 boats from 32 boats

1
in 1976.

It must be remembered. that. the number of vessels in actual

operation fluctuates widely during the course of the season

and oftentimes many more vessels register than actually fish.

Row 2: Annual Number of Landings

The annual number of landings for each port has been re-

vised from Monthly shellfish Reports for. 1976 to reflect 1977

Workshop partic.ipants suggested the fleet size had increased
from 32 boats but did not estimate that increase, The fig-
ure of 40 boats is therefore a very crude quess. Recent
reports from th Alaska Department of Fish and Game indicate
that fewer boats than 32 have actually participated in the
1977 harvest, but the predicted harvest is still in the
vicinity of 9,000,000 pounds, which parallels the findings
in this report.



1
fleet sizes. These figures will vary inversely with weather

adversity, poor catch rates and longer than normal proces. or

turnaround time.

Row 3: Annual Number of Pounds Landed

The annual number of pounds landed are, as is Row 2, taken

from 1976 Monthly Shellfish Reports and revised to take into

account the changes in fleet sizes. The Kodiak estimate 'or

1977 is down from the 1976 landings of 27,000,000 pounds. This

appears to be largely due to the fact that there are fewer large

boats in operation this year, there was a shorter period of in-
2

tense fishing effort. and the size limitation is now 54 inches.

Fleet

Size

1977 as

1976 1977 of 1976Area

Eastern

Bering Sea 43 j.98%85

78 89'6Kodiak 88

South

Peninsula 32 125'440

2
These observations by Alaska Department of Fish and Game biolo-
gists appeared in the April 18 edition of the Kodiak Daily
Mirror.

The Bering Sea catch for 1976 was 22,000,000 pounds. That catch

is expected to approximately double this year due to the large

increase in the size of the fleet. As indicated above there have

been conflicting fleet size reports concerning the South Peninsula.

The estimated season-final estimate is still, however, in the vici-

nity of 9,000,000 pounds, a decrease of 1,000,000 pounds over last

year's catch.



Row 4: Annual Avera e Pounds er Landin

These figures are derived by dividing Row 3 by Row 2,

Row 5: Avera e Landin Ca acit in Pounds er Landin for
the Entire Fleet in Each Area

These numbers were arrived at by a concensus of partici-

pants in the Kodiak Shellfish Study Group. The only published

information found on hold capacity was contained in the Norfish

Study for a sample of vessels from the Kodiak fleet. There

were not only inherent problems involved in applying this .infor-

mation to areas other than Kodiak, but fishermen in the Work-

shop appeared to be highly dissatisfied with the vessel classi-
1

fication system in the Norfish Study; thus, their educated

guesses appeared to be the most reliable source for purposes

of this study.

Row 6- Number of Tri s er Month

The running time between processor and fishing grounds is

approximately the same for each of the respective areas. Four

trips per month is a reasonable average which, of course, can

vary substantially with the constraints of weather, catch rates

and unloading time.

Row 7: "Effective" Len th of Season in Months

The "effective" season in each case can, it. is recognized,

1 The Workshop participants in Kodiak have offered an alterna-
tive classification which appears on page . The need to
develop an accurate vessel classification system and asso-
ciated hold capacity estimates was recognized by both groups.
The Seattle group suggested hold capacity information could
be collected in next year's license forms.

21



be substantially modified by quota restrictions. This is par-

ticularly true in Kodiak.

The Bering Sea and Southern Peninsula Tanner crab har-

vesting seasons are strongest in the 6-month period January

through June. There are several factors contributing to this.

First. of all, the Tanner crab begins its molting season in rnid

Jund  April-May in the Kodiak area! . Prior to this, pre-molt

symptoms begin to appear which make harvesting undesirable.

�1
These are "red joings," which is a thickening and redenning

of the shell in the area of the joints, increased dead loss in

transit, and a decrease in catch per unit effort due to the fact

that the crabs undergo a decrease in appetite prior to th» molt-

ing phase. After the molting season is completed, roughly around

October, harvesting continues to be undesirable because dead-loss

rates are still high.

The high dead-loss rates occur because Tanner crab require

a water temperature of 32-34 F. for normal metabolism. Their0

0
rate of metabolism will approximately triple for every 18 F. rise

in temperature  Hartsock!. Metabolism increases require increased

oxygen intake. These higher oxygen requirements in a holding

tank situation on a boat result in high rates of dead los,.

Thus as winter approaches, ocean temperatures tend to lag behind

air temperatures so it is well into winter season before water

1
Biologists have indicated that "red joints" appear occasion-
ally in catches at other times of year so that this may not
be a valid indication that the molting process has begun.

22



temperatures are considered in the safe range for the harvest

of Tanner crab.

Consideration during the harvesting season must. also be

given to crab density. The average minimum economic commercial

yield for Rerinq Sea bairdi crab is 60 crabs/pot for a given

haul. This number will vary .inversely with the price of crab.

Since crab appear to concentrate in specific areas of the Bering

Sea, it is to th» fisherman's economic benefit to maximize his

knowledge of thos» areas at the start of every fishing season.

The extent to which regulatory agencies are willing and able to

help maximize that flow of information is an issue for considera-

tion.

There is an additional economic factor involved in deter-

mining Tanner crab harvesting capacity. This is a work-leisure

type phenomenon which may result in a backward bending supply

curve of labor in the crab fishing industry in Alaska.

Xn general terms, the situation can be depicted as follows:

Much of the Tanner crab is harvested in Alaska by vessels which

also engage in the king crab fishery. Since king crab is a high-

value product, fishermen who harvest it can make a substantial

income durin« the 3-month king crab season. In some cases fish-

ermen are reluctant to then fish for Tanner crab during the winter.

season wher., the bad weather increases risk and the harvest.  Tan-

ner crab! is a lover-value product. In other words, in some

cases the additional income accrued from harvesting Tanner crab

is not worth as much to the fisherman as his leisure time.

2 3



To the extent Tanner crab remains an inferior product in

value to king crab, this phenomenon must be kept in mind while

reviewing harvesting capacity estimates as compared to actual

landings.

Row 8: Total Annual Ca acit in Pounds

These figures are obtained by multiplying Row 5 times Row

6 times Row 7 for the respective areas.

Row 9; l977 Predicted Landin s as % of Total Landin. Ca acit

The numbers indicate a large margin of physical excess

harvesting capacity present in the Tanner crab fishery. .P'ven

allowing for the restraining factors implicit in the economic

issues previously discussed, there appears to be every indica-

tion that the Tanner crab fleet could easily harvest far greater

amounts of crab than are presently being landed.



REPORTED FROM:

Paul Tate, Alaska Dept. of Fish & Game, Dutch Harbor
Marty Eaton, Alaska Dept. of Fish a Game, Kodiak

Fishing Area Pounds

Kodiak  season closure
Apri 1 30!

 season final-
estimate! 20,000,000

Bering Sea
 season closure .brune ! 5!

15, 932, 543
20,000,000

South Peninsula
 season closure May 15!

Other Areas

Chignik

Unalaska

Table 2

End of April 1977 Cumulative Catch Summary

 As of April 30!
 As of May 8!
 season final-

estimate!

 As of April 30!
 season f.inal-

estimate!

 As of April 30!

 As of April 30!

40-50,000,000

5,665,020

9,000,000

4,977,516

1,129,866
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APPENDIX A

Section 2

TANNER CRAB PHYSICAL HARVESTING CAPACITY

QI.'ESTIONNAIRE

This questionnaire is part of a larger study being conducted
by the Sea Grant Program at the University of Alaska for the North
Pacific Fisherie. Management Council. Its aim is to provide the
Council with pertinent information on the harvesting capabilities
of the Tanner crab industry. The information obtained in this
study will provide a partial basis for management decisions to
be made by the Council. Thus it is very important that data ob-
tained in this questionnaire be as accurate and well conceived
as possible. Your cooperation with this effort is greatly ap-
preciated.

Ph sical Harvesting Capacit , Tanner Crab

Information on the physical harvesting capacity of Tanner
crab in the Kodiak, Eastern Bering Sea and South Peninsula dis-
tricts is a result of combined information from two sources:

a. Alaska Department of Fish and Game Monthly Shellfish
Reports, 1975 and '976

b. Norfish, NR26, Technical Report 61, University of.
Yiashington Sea Grant, August 5, l976. Classifica-
tion Enumeration, and Vessel Characteristics of
Alaskan Shellfish Vessels

The assumptions involved in compiling the capacity figures
shown in Table 1 are listed below for your review. Data 1imita-
tions necessitated some of these and others are made on the
suggestions of informed sources. If from your knowledge of the
fishery you feel any are inaccurate please so indicate and. in-
clude the recommended changes. Space is provided after e~ cry
item. If additional space for answering is required, refer to
the extra page provided at the end of the questionnaire.
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Hold capacity estimates wore e-.timated for all area or.
the basis of a 93-boat sample taken from the Kod ak ' .l eet
 Norfish, NR 26!. Detailed information on the hold apa-
city size distribution of the f1<:et s in the Eastern . ering
Sea and South Peninsula ax»as ar» as yet unavailable.

Kodiak res >onse:  Ref er to revi.sed Table 3!

Seattle res onse: While there does not seem tc be a "eliable

source for current hold capacitv information, i.t is strongly
suggested that such a data source be developed. Thi.s could
be done at minimal cost and ef'ort hy requesting hol<.l capa-
city on next year's license forms.

The fiqure for the r,umber of ves els indicated for each area
 see Table 1, Row 1! is the nur<ibc.r of vessels in operation
during the peak months of Tanner crab harvestinq for 1976.

Kod ' k re onse. The f iqures pr esented in Tabl» 1, Row 1,
seem to be reasonable for 976. No precise information was
contributed, but the genera1 feeling was that these ' igures
were approximately correct. However, considerab1e change
has taken place in 1977. Kodiak declined to approxir<ately
78 vessels, while the Peninsula fleet was thought to have
increased in number over the 1976 level, but the maqr..itude
of the change was unknown.

Seattle response: Perhaps at the peak of the season 43 is
reasonable. But there were wide fluctuations over the course
of the season and many more vessels registered than �.

Tanner crab vessels fishinq out of the Eastern Berinq Sea
and South Peninsula areas have the physical capability of
making 3 trips per month maximum  see Table 1, Row 8!.

Kodiak response: Thi.s number seems reasonable, but this
can vary dramatically in response to weather conditi<.:ns,
catch rate, and unloading time.

Seattle response: There are several very
which would serve to modify this number.
important. are weather, catch rate, and pr
time. It is felt that with these in mind

figure  Table 1, Row 8! should be higher.
would be more reasonable. At the peak of
weather generally permits more trips. It
noted, the running time between processor
approximately the same for al1. three area

Prior to doing this, however,
define hold capacity. Are we
storage space below deck, net
tank.ing capacity expresse<. in
or cubic feet? None of. these

one must clearly and p"ecise1y
talking about cubic fe<-t of
tonnage of a vessel, o," live
raw pounds, number of <'.rab,
are the same.

significar.t factors
Among the most

ocessor turnaround

the Berinq Sea
Perhaps 4 or 5

the season the

should also be

and grcund:., is
s ~
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Tanner crab vessels fishing out of the Eastern Bering Sea
and South Peninsula areas have the physical capability of
making 3 trips per month maximum  see Table 1, Row 8!,

Kd' k ense: In point of fact, the running time from
processor to the fishing grounds and back to the processor
is approximately the same weather you are talking about. the
Eastern Bering Sea, Kodiak, or Southern Peninsula fleets.
Given the constraints of weather, catch rate, and delivery
turnaround ime, as noted in the previous question, each
fleet might expect to make four trips per month.

S ttl There are several very significant factors
which would serve to modify this number. Among the most
important are weather, catch rate, and processor turnaround
time. It is felt that. with these in mind the Bering Sea
figure  Table 1, Row 8! should be higher. Perhaps 4 or 5
would be more reasonable. At the peak of the season the
weather. generally permits more trips. It should also be
noted, the "unning time between processor and grounds is
approximately the same for all three areas.

The "potent.ial" Tanner crab harvesting season in the absence
of Japanese harvesting operations in the Eastern Bering Sea
and South Peninsula areas is 9 months  see Table 1, Row 9!.

Kodiak res onse: Assuming the Japanese were excluded from
the Tanner crab fishery, the first obstacle preventing a
dramatic expansion of the domestic harvest is the dual bar-
rier of limited processing and transportation facilities.
Close behind, in terms of limiting factors, is the current
state of the market for snow crab.

If the Japanese were excluded from the fishery, assuming
processing/transportation facilities and markets, the re-
sult would be an increase in the CPI!E. This would solicit
an increase of from four to six weeks on top of the regular
season.  The regular season was four months long in 1976.!
The price is up this year, as is the effort in the early
season. This will result in a shorter season. The MSY is
moving downward and the future will require harvesting addi-
tional quantities of opilio.

Kith the ex=lusion of the Japanese, domestic CPttE would rise
about 25%. The effective seasons would be:

Eastern Bering Sea � 5 months
Kodiak 4 months
Southern Peninsula � 6 months

Seattle res onse: By law or regulation the season may be
extended to 9 months as a result of the exclusion of the
Japanese. However, the effective season for Tanner would
never excee" 4'; to 6g months because of the opening" on the

29
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higher valued king crab f i shery. What will occur as a re-
sult of Japanese exclusion will be an intensification of
effort or an increase in capacity on the grounds in,.-j short
time .

In practice, Tanner crab harvest begins January ', and there
is no simultaneous harvest of. Tanner and king. A fisherman
will not fill his tanks with Tanner when he could be using
that space for the higher valued king.

A particularly significant constraining factor in th<-: har-
vesting of Tanner is availability of processing facilities.
Only half as many Tanner crab as king crab can be processed
per day.

In terms of "effective season" Eastern Bering Sea is expected
to be 6 to 6Q months in length, Kodiak perhaps 3 months, and
Southern Peninsula 7 to 7', months. Note that al: of the above
is modified by quota limits.

Additional Ouestions

Given that the Kodiak area Tann»r crab fishery is approaching
MSY, is it possible to transfer some of its exce. s harvesting
capacity to the Bering Sea fishery? Please indi< ate why or
why not. Fiow much could be transferred in your estimation?

Kodiak response: Yes. There may well be a transfe.. of
catch capacity this year from Kodiak to the Bering Sea fish-
ery owing to the higher. price of Tanner. Between 25'I. and
30% of the vessels are capable and they constitute approxi-
mately 50% of the Kodiak harvest capacity.

S ttl There are a number of reasons such a trans-
g capacity would not happen. Weathe' is a

primary constraint. Pot limits and registration areas would
also work against such a transfer. There also currently
exists more than sufficient excess capacity in the Bering Sea
fleet. "If. every king crab vessel currently active in the
Bering Sea were to fish Tanner, we would have a nightmare!"
In 90 days they can take 130 million pounds of Tanner now.
There simply is no need to transfer.

In addition, Kodiak characteristically pays more for Tanner
than does th» Bering Sea. Other. constraints preclud:ing such
a move center arounc the !imitations on processing facilities
due to absence of markets. Also constraining is the access
to transportation facilities to move the product out of
Westward.
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Are vessels from all areas  i.e., Kodiak, Southern Peninsula,
Chignik, Adak, Unalaska, Western Aleutians! generally capable
of fishing in the Bering Sea? If not, is the limitation
vessel size, landing area or both'? Please indicate additional
reasons if they exist.

'*"'

size. Beyonc the obvious constraint of seaworthiness, smaller
vessels do not possess suitable facilities to sustain a crew
while fishing the Bering Sea. Further, smaller vessels can-
not carry a sufficient number of pots to be economically
viable. It is this gear moving capability which makes any
vessel under 82 feet simply noncompetitive in the Bering
Sea. Perhaps 50% of the vessels, on an average, from all
areas are potentially capable of fishing in the Eastern
Bering Sea. This number is smaller for the Kodiak fleet
owing to the large number of relatively small vessels in the
Kodiak fleet.

Seattle res onse: No. First of all, vessels in Western
Aleutians are there. Vessels under 73 feet probably would
not go into the Bering Sea during this t.ime of the year.
Actually 85 footers are probably the smallest vessels that
can expect to function successfully out there. Smaller
vessels, beyond being constrained by weather and sea condi-
tions, aren't economically viable. There is a lack of har-
bors and small boats simply do not have sufficient pot carry-
ing capacity.

If you feel after examination of Table 1 the lbs./landing
capacity figure or the total annual harvesting capaci.y figure
for any of the three areas is in error for reasons not covered
in the five assumptions listed above, please indicate why and
what the figure or figures should more reasonably be.

~nse: No comment.

Seattle~res onset: No response.

eted i.f You are a Vessel Owner

Please look at Table 2 and indicate which class of vessels
most closely describes your boat.

ense: No response.

rn categorr'.rng vessels. Categories l.0 and 2.0 lump too
many discret e types together. 3. 0 and 4. 0 ar'e not al 1 inclu-
sive since the "limit" component is only an Alaskan limit.



Page 6 of 9

Classes 8.1-8.5 are not necessarilv combination boat..-. This
determination would require a horsepower component.

Classes 9.1-9.3 for the most par' have small engine capacity
and therefore no trawl potential.

A crabber/processor class is required, of which there are
currently 5 either active or capable of. entry at thi.-", time.
This class could also accomodate trawler/processor v.-.ssels
for groundfish.

Please look at Table 3 and indicate if the hold capa.,ity
shown corresponds to that of your boat. If your answer
is no, please indicate the approximate hold capacity of your
boat.

Kodiak response:  see T.>bio .q-2j

Seattle res onse: Because vessel classes are so inconsistent,
the hold capacity figures are questionable.

Do you feel 20 lbs. of live crab per cubic foot of hold capa-
city is an accurate conversion factor? If your answer is no,
please indicate a more accurate measurement in lbs.

Kod'ak onse: Twenty pounds of live Tanner per cubic
foot of "lave tank" is not unreasonable. However, depending
on weather, sea condition , temperature, and the condition
of the craL, the usual conversion used. locally is 27 lbs.
live weight/cu. ft. Tanner, and 24 lbs. live weight/cu. ft.
for king crab.

Seattle res onse: 27 lbs. of Tanner/cu. ft.
24 lbs. of king/cu. ft.

On the avera e is your hold filled to capaci.ty on every trip?
If your answer is no, what percentage of your hold capacity
is filled on the average on a per trip basis?

Kodiak res onse: It makes no sense in most cases tc use
such an estimate on a per-trip basis. But if pressed for
a figure, perhaps one might expect to average 60-75% of live
tank capacity per trip, subject to all o' the constra.ints
cited in question 3, above.

Seattle res onse: This question makes no sense in real world
terms. It depends on too many variables, chief among which
are weather, water temperature, rate of catch, conditLon of
crabs, and processor rotation schedules. Also it makes no
sense to talk about "hold," unless you define hold to equal

32

Note: There was some general confusion as to the lenqth in-
crements. Were they taken to be keel l=ngth or overall vessel
length' ?
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live tank, Dead loss is a component which figures siqnifi-
cantly in the decision to either continue fishing or move
to the processor.

Incidently, while fishermen  boat owners! are independent
businessmen, characteristically each fisherman tends to
fish for a particular processor or plant on the basis of a
"gentlemen's agreement." That is, there are rarely any
written contracts binding a fisherman to a processor. But
most fishermen do informally agree to deliver their catch
to a particular processor. Some of these agreements may be
linked to gear storage arrangements, fuel and/or stores al-
lowances, and even low cost. loans arranged between the pro-
cessor and fisherman to purchase qear, etc.
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TABLE A-1*

Pounds Per Landing Summary and
Total kkarvesting Potential by Area

 Based on Total Hold Capacity
of 93-Vessel Sample in Kodiak of

4,521,406 lbs. of Live Crab!

Eastern

Bering Sea
Southern

PeninsulaKodiak

�! No. Vessels 88 32

�! Row 1 as % of
Vessels in Kodiak

Sample  =93! 46.2% 94.6% 34.45

�! Annual No ~
Landings 305 902 302

�! Annual No. Lbs.
Landed 7,240,88122,341,475 23,446,245

�! Annual Avg.
Lb' /Landing 73,250 25,993 23,976

�! Lbs. of Landing
Capacit~ per
Landing 2,088,889

3  assumption!

4,277,250 1,S5S,363

3  assumption!�] No. Trips/Month 4  assumption!

 8! Length of
Season in

Months 9  assumption! 4  assumption! 9  assumption!

 9! Total Annual
Capacity
in Ibs. 56,400,003 68,436,000 41,994,8Gl

�0! Row 4 as 't of
Row 10 39.6% 34.2% 17.2%

~Note: This Table does not contain final capacity estimates.
For the latter see Table 1, Appendix A � Section 1

1
Based on total hold capacity of 93-vessel sample in Kodiak of
4,521,406 lbs. of live crab. Derived by Row �! times 4,521,4G6
lbs.
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TABLE A-2

The Range and Mean of Hold Capacity of Vessel Classes

Hold Capacity  cu. ft.!

A~vera eClass R~ae e

100 � 750

300 � 1000

500 � 1250

1250 � 2500

1.0

2.0

3.0

4.0

5.0 N.A.

N.P,

6.2

7.0

8.1

8.2

8.3

8.4

8.5

9.1

9.2

9.3

10.1

10, .".

2500 � 10000

1000 � 1500

1500 � 4000

2500 � 4500

2500 � 5000

2500 � 6500

6500 � 9800

1000 � 4000

1500 � 4500

3000 � 6500

1000 � 3000

6500 � 11500

406.9

590. 0

1035.7

1625.0

1000.0

1000.0

4375.0

1250.0

2800.0

3000.0

3500.0

5500.0

7500.0

1836.4

2704.5

4750.0

1040.3

8250.0



APPENDIX

Section 3

Negotiated Ex-Vessel Prices

Prices for Tanner crab on the ex-vessel level are determined

in negotiation at the start of the season. In Kodiak these price

negotiations are carried out between the Fisherman's Association,

the United Fishermen's Marketing Association and the large pro-

cessors, usually four or five in number. Historically a lead.ing

firm establishes the first contract price and the others then

follow suit. Statements in price negotiation are often broken by

the arrival of the season's first boat load of crab. The price

established for Tanner crab at these meetings acts as floor for

subsequent prie. ng of crab as the season progresses. Prices in

the Westward area are determined ir the same manner, either at

the fishing port or in Seattle. The negotiation for the fisher-

men in these areas is the North Pacific Fishing Vessel Owner's

Association.

When a fisherman arrives in port with a hold of crab, he has

two alternative.-. He can sell his catch to the processor at a

mutually agreed upon price, or he can undertake what 's known as

a "direct sale." In this unusual instance the fisherman will pay

the processor to process his crab and he will then in turn sell

his processed catch directly to a wholesaler or broker.. Usually

the motivation for undertaking a direct sale is the circumstance

where a fisherman is landing a very large catch of crab and the

processor is unwilling to give him a price which the fisherman

feels is adequate.



APPENDIX A

Section 4

Primary P"ocessing Requirements for Tanner Crab

The primary processing issue for Tanner crab divides itself

into two categories, state statutory regulation and interpreta-

tion of the Fishery Conservation and Management Act of 1976,

Primary Processing in the State of Alaska has historically

been more a policy than a statutory issue. Only in the case of

king, dungeness and Tanner crab is there a written law covering

instate processing requirements. This came about as a result of

circumstances in Wrangell, Alaska where dungeness crab were being

shipped live to Seattle to take advantage of higher prices there.

The statute restricting shipments of live crab from Alaska was

enacted in 1962 and amended in the years 1966 and 1969. The pre-

sent law preceded by Legislative Finding number 6 on the "spirit"

of crab conservation regulations appears below:

Alaska Statutes

Sec. 16.10.180 Legislative Findings

�J Conservation regulations should not be

promulgated to impose economic sanctions.

 8 1 CR 121 SLA 1960!

Article 5 Transportation of Fish and Shellfish

Sec. 16.10.240 Transportation of King, Dungeness or
Tanner Crab

No person may take out of, ship, transport, or

send from the State any live king crab, species

Paralithodes camtschat;ica, live dungeness crab,

species Cancer magister, or live Tanner crab,

species Chionoecetes bairdi, except that all



these species may be shipped live via air

freight after pre-packaging.

The first point at issue here is that it is not entirely

clear that if legislators found item 6 under !.egislative Findings

to be a valid and in fact necessary stance on the issue of shell-

fish conservation, why in fact they allowed Section. 16.10.240 to

come into being at all. The second issue, relating to the statute

itself, involve.', the interpretatior. of the word "state." Is state

defined in the sense of fishing port or other dry land base of

operation or does it. refer to state in the sense of surrounding

waters of the state? Here again surrounding waters for the pur-

poses of shellfish conservation were not defined in the strict

3-mile limit sense but in terms of the entire geographic ocean

area king, dungeness and Tanner crab were to be found in. This

aspect was contested in l974 in the H'elle vs. Brooks case where

the U.S. District Court ruled in favor of the State of Alaska's

right to extend regulation of shellfish beyond the 3-nile limit

to include the entire geographical niche occupied by the species

involved.

At present the shellfish law is enforced strictly in the trans-

portation context, i.e., if you harvest king, Tanner or dungeness

crab within the regulatory area you cannot land them live anywhere

other than in an Alaskan port. The law clearly does not address,

nor was it originally meant to address, the question of at-sea

processing. The stance of the state has been to hope this issue

didn't arise since they have no legal means to deal with .it outside

the 3-mile limit. Now that the 200-mile limit legislation is in

effect, these questions will be dealt with through federal channels.

38



The controversy involved in the interpretation of the FCNA

revolves around =he definition of the term "fishing" and in par-

ticular the meaning of the phrase which appears under item D

/Sec. 3�0! 7 in the definition of the term "fishing."

 d! any operations at sea in support of, or in

preparation for any activity described in para-

graphs  a! through  c!.

Item  d! does not specify the vessel categories involved in the

phrase "any operations at sea in support of."

This becomes of crucial importanc in Sec. 204 a! where the

general discussion of permits far foreign fishing appears. Sec.

204 a! states:

 a! In General.--After February 28, 1977, no

foreign fishing vessel shall engage in fishing

within the fishery conservation zone, or for

anadromous species or Continental Shelf fishery

resources beyond such zone, unless such vessel

has on board a valid permit issued under this

section for such vessels

It it is unclear what vessel categories are involved in sea

support operations, then it is also unclear which vessel categories

need to be licensed other than those actually engaged in the har-

vesting of fish or Continental Shelf resources. Furthermore, if

the act is interpreted as meaing all vessel categories need per-

mits, then the question of quotas becomes a cloudy is,ue.



F' or example, if U.S. vessels harvest fish and unload their catch

on a foreign floating processor which has a permit categorizing

it as a fishing vessel engaqed in , ishing, then whose quota  U.S.

or foreign! does that catch belong to?

It is not the intent of this report to take a stance on an

interpretive issue such as is involved here, particularly since

any particular interpretation may unintentionally coincide with

vested interests, hut merely to identify possible sources of con-

flict in an informative manner. It is, however, highly advisable

to have legal clarification of this matter and a uniform policy

which all eight regional councils could agree on and adhere to.
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APPENDIX B

TANNER CRAB PROCESSING CAPACITY SURVEY



Tanner Crab Processing Capacity Survey

A comprehensive survey was conducted by the study team in

order to estimate the processing capacity for Tanner crab from

the Bering Sea. All plants having capacity to process Tanner

crab, from Kodiak west, were included in the survey. The pro-

cessing capacity was divided into two geographical areas; The

Westward area, which includes processing facilities at Dutch

HarbOr, UnalaSka, Akutan, Sand Point, King COve and Chignik; and

the Kodiak area which includes all of the plants in Kodiak with

capability to process Tanner crab  see Figure 1!. While it is

recognized that most Tanner crab from the Bering Sea are presently

being processed in the Westward area, Kodiak plants were included

in the survey also. There is a five or six cent differential in

price paid to the fishermen between Kodiak and Westward areas.

Vessels attracted by this differential or on their way to home

port do deliver crabs to Kodiak plants. With the possibility

of an increased domestic crab catch, this amount may become more

significant in the future.

The companies and plants included in the survey are listed

below.

Westward Area

Alaska Shell

M/V Alaska Shell
N/V Northern Shell

Alaskan Packers Association

Chignik plant
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All Alaskan Seafoods Inc.
M/V All Alaska

Deep Sea Inc.
M/V Deep Sea

Dutch Harbor Seafoods

M/V Galaxy

New England Fish Co,
N/V Theresa Lee

New Northern Process

N/V Aleutian Fjord

Pacific Pearl

M/V Akutan
Unalaska plant, Captains Bay
Sand Point plant

Pan Al.aska

Nagell.an Barge
M/V Royal Alaskan
Unalaska plant

Pelican Cold Storage
M/V Pricilla Ann

Peter Pan Seafoods Inc.
King Cove plant

Queen Fisheries

M/V East Point

Sea Alaska Products
M/V Sea Producer
M/V Sea Alaska

Trident Seafood Corp.
M/V Billican

Universal Seafoods Ltd,
M/V Unisea

Vita Food P=oducts
M/V Vira
N/V Viceroy

Whitney Fidalgo Seafoods Inc.
N/V Nokahana
M/V Whitney

Total 25



Kodiak Area

Alaska Pacific Seafoods Inc. plant

Alaska Packers Association plant

B a B Fisheries Inc. plant

Columbia Ward Fisheries--Icy Cape

East Point Seafood plant

King Crab plant

New England Fish Co.
Gibson Cove plant

New Northern Process

M/V Skookum Chief

North Pacific Processors Inc. plant

Northern Lights Native Group--Port Lyons

Pacific Pearl

Main plant
Roxanne Division

Swiftsure Alaska Inc. plant

Whitney Fidalgo plant

Total 14

Processin Ca acit Estimates

The maximum Tanner crab processing capacity for each plant

was calculated. from data collected by questionnaire  see attach-

ment 43 to this appendix!. Due to the importance of maintaining

the confidentiality of data released to the study team, results

are aggregated by area so that information from individual plants

cannot be identified.

I. Westward Area

The capacity figures for this area were derived from the



data received. from twenty of the twenty-five plants with capa-

bility for processing Tanner crab. Of the five plants not. in-

cluded, four were not included because they did not return the

questionnaire in time to be included in this report. Also, the

M/V Aleutian Fjord was not included although it did process

Tanner crab in 976, because it is not clear at this time that

it. will continue in the Tanner crab fishery. Although it would

have been desirable to have the processing capacity of all of the

plants included in the report, the four omissions are not criti-

cal. They would only change the magnitude of the results, not

the conclusion.

The maximum capacity, actual capacity and percent capacity

utilization is shown in Table 1 below, broken into product form.

Tabl~ 1

Tanner Crab Processing Capacity--Summary Table

Westward Area

Frozen Sections Frozen and Canned Total Daz.ly
 in lbs. round Meats  in lbs. Capacity in lbs.
wt. crab/da ! round wt. crab/da ! of Crab  round wt-

2,085,2471,552,416

583,648

532,831

300,104

Maximum Capacity

Ac'ual Operation

Capacity Utilization

883,752

.42».56.37

From the table, it can be seen that the maximum total daily

capacity to process Tanner crab i.n the Westward area is 2,085,247

*Weighted average.

Source: Tanner crab survey questionnaires--20 processing plants included.



pounds raw crab per day, broken down into 1,552,416 pounds raw

crab per day for sections and 532,813 pounds raw crab per day for

frozen and canned meats. It is important to note that this is

the maximim reasonable daily production capacity with existing

facilities, based on data and estimates from the twenty plants

participating in the survey. For many plants, the maximum capa-

city includes double shifting, which is not presently being done

because of product supply constraints or other limiting factors.

This was, however, in each case indicated to be an attainable

figure, assuming conditions merited the effort.

It also should be noted that the breakdown of maximum capa-

city between sections and meats is not rigid and will react to

market conditions. For example, several plants indicated that

they do not have the facilities to produce both products at the

same time, and run either sections or meats. In order to prevent

double counting, their maximum capacity was included under the

section total. In the event that they would produce all meat,

the maximum daily capacity shown in Table l would be increased

by approximately 200,000 pounds per day, and the section t.otal

would decrease by an equivalent amount.

Several companies indicated that some part of their produc-

tion from Westward plan.ts is shipped south in section for@ to

west coast plants from Washington to California. The sections

are further processed into meat products at these plants. The

total amount of Tanner crab re-processed in this manner i= not



known, however, this does provide a further indicaticn of product

mix flexibility.

The figures for actual operating production were calculated

in an attempt to determine what percent of maximum possible capa-

city is being utilized. This average actual production proved

a difficult figure to obtain. Many plants operate an irregular

shift length for many days and then shut down waiting for pro-

duct. External factors such as bad weather, shipping problems,

fishing effort and success, etc. cause production to vary. Also

there were several companies which did not provide sufficient

data to calculate actual operating production. In these cases,

production data from the 1976-77 season or estimates were used.

However, the total actual production shown in Table 1 should be

indicative of the proportion of total possible capacity utilized,

which can be seen to be 37% and 56% for sections and meats re-

spectively.

Participation in Tanner crab processing is increasing in

the Westward area as shown below.

Numbers of Westward Plants Processin Tanner Crab

1975/76 Season 17
1976/77 18
1977/7 8  pro j ected! 2 3

There were seventeen plant-.", which produced Tanner products

in the 1975/76 season. This was increased to eighteen this

�976/77! season. The figure of twenty-three plants which will

be processing Tanner in the 197 /78 season consists of:

 a! the plants processing this year

48



 b! th"ee new vessels which have only had

pilot operations this year and will go

into full operation next year

 c! one vessel which has not previously

processed Tanner and indicated it will

next season, and

 d! one new vessel scheduled to be completed

and in operation next season, the N/V Royal

Sea, which was not included in the capacity

survey.

There are also th"ee plants included in the capacity survey which

indicated they would not process Tanner crab in the 1977/78 season

due to market conditions or other factors.

Ex ansion of Present Facilities

As part. of the survey questionnaire, each processing company

surveyed was asked if they had plans for expanding their produc-

tion facilities for processing Tanner crab, and if so what the

determinants of the decision to expand would be. Of the twenty

Westward plants participating in the survey, ten indicated that

they had plans for expanding their facilities, either presently

underway, or to be started in the near future. The plans for ex-

pansion consist of additions to production lines, freezing capa-

bilityy and additions to cold storage capacity.

The determinants which will influence the decision on ex-

pansion vary. Some typical replies were:

Japanese market conditions

length of season/quotas

an increase in demand for domestic
Tanner crab products



availability of raw crab

prospects for a more realistic market
price

The plants not planning expansion of facilities obviously

felt that investment was not warranted at this time. This atti-

tude was indicated by a quote from the president of one company

surveyed, "With the present allowable catch, justification  for

expansion! is limited because the current processing capabilities

in the Dutch Harbor area can handle the production."

II. Kodiak Area

The capacity figures for the Kodiak area were determined in

the same manner as for the Westward area. Of the fourteen plants

in Kodiak having capacity to process Tanner crab, twelve partici-

pated in the survey. Again, the two plants which were not in-

cluded did not respond to the questionnaire in time to be inclu-

ded in this report.

The maximum capacity, actual capacity and percent capacity

utilization is shown in Table 2 below, broken into product form.

Table 2

Tanner Crab Processing Capacity--Summary Table

Kodiak Area

Frozen Sections Frozen and Canned Tota Dam y
 in lbs. round Meats  in lbs. Capacity in Lbs.
wt. crab/da ! round wt. crab/da ! of Crab  round wt!

Maximum Capacity

Actual Operation

~Ca a=it Utilization

1,350,492582,627

265,306

767,865

293,820 559,126

.41*.46 .38

50

Source: Tanner crab survey questionnaires--12 processing plants included

* Weighted Average.



The figures for actual operating production. were calculated

in an attempt to show what percent of each plant's maximum capa-

city is being ut.ilized. Data used to calculate this figure was

based on average plant. production estimates, which as previously

mentioned were d.ifficult to arrive at due to the influence of ex-

ternal factors. The capacity utilization calculated for section

and meats production are shown in Table 2 to be .46 and .38 re-

spectively'~

Another estimate of the amount of crab actually processed

per day in the N stward and Kodiak areas can be calculated frorr

harvest estimates for this year.

40 � 50 million
la 9 million

11 million

20 million

Bering . ea
Southern Pe ninsu
Chigr.ik
Kodiak

pounds
pounds
pounds
pounds

From the table, it can be seen that the maximum total daily

capacity to process Tanner crab in the Kodiak area is 1,350,492

pounds raw crab, broken down into 582,627 pounds raw crab per

day for sections and 767,865 pounds per day for frozen. and canned

meats. These figures are calculated from data and estimates pro-

vided by the twelve participating plants. In the majority of cases,

the maximum capacity figures involve a double shift which is not

now being utilized, due to product supply constraints or other

limiting factors. As was the case for the maximum capacity for

the Westward area, the maximum capacities for plants in the Kodiak

area were indica:ed to be an attainable figure, assuming product

was available and other condition. favorable.



Assuming that one-half of the Chignik-Southern Peninsula

catch is processed in each of. the Westward and Kodiak areas, the

total amounts of crab processed will be:

60 million pounds
!0 million pounds

Westward Area

Kodiak Area

The range of days of plant operation of plants surveyed varied

fzom 60 days to 120 days. For purposes of estimation, 75 days

was used as an average operating season. From this, an approxi-

mation of the amount of crab actually processed per day in each

area is:

800,000 pounds raw crab/day
400,000 pounds raw crab/day

Westward Area

Kodiak Area

Expansion of Present Facilities

The basic number of plants processing Tanner crab in Kodiak

remained the same this year as in the 1975/76 season. However,

there were two new plants starting production this year, which

increase overall total capacity. Of the twelve Kodiak plants

participating in the survey, seven indicated that they had. plans

for expansing their facilities, either presently underway, or to

These figures are lower than the amount of crab processed in

daily operation calculated fro~ survey information. The difference

can probably be attributed to the difficulty in estimating aver-

age daily production at the individual plant level. The effect a

lower daily actual production will have on the percent capacity

utilization will be to lower it slightly, which only reinforces

the conclusion stated in the summary that adequate capacity pre-

sently exists for increased catches of Tanner crab.



be started in the near future. The plans for expansion include

additions to production line capacity, canning capacity, freezing

capability and cold storage capacity. Of the companies surveyed

in the Kodiak area, the determinants which will influence their

decision or expansion were consistant. Every company replying to

this question stated that the availability of raw crab was the

factor which would determine their investment in expansion of pro-

cessing facilities.

Factors Limitin Tanner Crab Production

Several common factors which are limits to achieving maximum

production of Tanner crab were 'isted by the companies surveyed.

Some of the limiting factor, identified are:

availability of raw crab to processors

continuity of supply of crab from fishermen

availability of section quality crab

problems with transporting finished product

shortage of labor and housing for labor

limitations of frozen storage capacity

limitations of production-freezing facilities

different species competing for processing facilities

For the Westward plants, perhaps the most important vf these

factors is the problem of transportation. Most of the plants

are floaters rat'ner than shore-based plants and have limited

cold storage facilities. Usually, product is loaded immediately

into refridgerated vans, barges or freight ships and shipped when

full. The cold storage space can become a constraint, however,

when bad weather or a strike slows down the shipping of p".oduct.



Xn response to this problem, many companies have planned expan-

sion of cold storage space, or started operation of their own

barge or freighter for transport.

Of the plants surveyed in Kodiak, the most. frequent limiting

factor expressed was lack of supply of raw crab. The survey

was conducted in April after the Tanner quota for the Kodiak area

had been filled. Nost plants at that time were only running part

shifts a couple of days a week,



Page 1 of 6

CONFIDENTIALATTACHMENT 1--APPENDIX B

Tanner
'75 876'75 76'75 '76Product

Other

~x~~

Average number of days per year plant is in operation producing
tanner crab products.

3.

Company Code

Plant Code

Contact Code

Short-Term Economic Study: Tanner Crab

A Surve of Processin Ca acit and Ca acit Utilization

1. Crab products processed in 1975 and 1976  net pounds!

Canned Meats

Fresh/Frozen Meats

Fresh/Frozen Sections

2. Time distribution of raw crabs processed in 1976 by month  in
thousands of lbs.!

Zannar K~
Fresh/Frozen Fresh/Frozen Fresh/Frozen

Canned Meats Sects Canned Meats Sects Canned Meats Sects
List
Major

Specie
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4. Average recovery factors  in K of round weight! by month

Month Tanner Crab Dun eness Crab
Fresh/Frozen Fresh/Frozen Fresh/Frozen

Canned Meats Sects Canned Meats Sects Canned Meats Sects

1

I

General flow chart describes processing method for tanner
crab. If your processing operation is different than as shown,
please outline differences.

Capacity estimates

Canned Meats

 a! Number and size of canning lines

 b! Type and make of lines

56



FLOW CHART � STEPS IN PROCESSING TANNER CR

Iwe crabs unloaded from
;ntcher ve. sels

to live holding t nks
to bute'ner

crabs giiied

tc sawyer  legs cut off!

1r cooker � body and legs cooked at Dosical!y
tne same lempe<oture for different
times

� continuous cookers, very few botch
cookers used

extraction hne
 meat taken out of shell!

legs and bodies rol ed as soon as possible
�0secands or so! after they get aut of
the cooker. in this way !he meat is less
fragmented

',single stage
caokl

graded by size, cc or
and lack of defects

'l6oz and over ! Prem~urn
1? I/2oz and over 3 q,ualtty
1 '! -12 t/2 oz

stirink wrapped

cased before

freezing
t

or after

s~ipped to Japan

t
g la zed

cased

weighed
packaging line

canned product

hand packed in cans
�1/2 or Z I/2 oz!

shipped
idome stic
market!frozen prod« t

hand pacved in package 15lb long,ohn mast common
 very few processors put frozen produc'I in cans � those
that ao use 5lb .-.on!

pic'e or b ast freezer

lef I ii e«nghl ii freeZer
 IBr rs at 20-40 below!

taken out af
freezer aria
g Ia red

cased

.-distributed in can
sc tt;at any red leg
meat is on top of can

rerl leg meal

body meai
legs

cars seomed

srcr age

secondary cooker

cooling tons

pick belt � in tuture process will be changed
so that meat wili go to pick belt
before secord cook

reto tea

water cooled in
retorter uri'lil co ed
ta araund tUC"

cased and sl pped a mast - the reason for this is
immediately i 5 of tie lc keep all storage

space a va ilab'e in case
ot strike etc

Japanese
grading for full 4L
section � legs
and 1 c law 'I 2L

IL

i ik*., ci n<
packea into cages
 HC -t50lb gross wt!

most are brine frozen
�0 minutes!
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 c! Maximum sustainable rate of production  cases per hour!
on each line

 d! Actual average production, cases per shift  accounting for
shutdowns and maintenance!

 f! Actual average number of shifts in 24 hour period and
normal length of shifts during crab season

 g! Limiting f actors

Continuity of. supply of crabs from fishermen
 which months!

Quality of raw crabs
Competing product/species uses for processing
equipment  which species and months!
Supply of labor
Limited capacity on part of. line
Equipment and maintenance

E.g.

58

 e! Maximum hours per shift and maximum number of shifts possi-
ble per 24 hour period
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Frozen Meats

 a! Maximum freezing capacity in pounds per freezing cycle

 b! Number of freezing cycles possible per shift

 c! Number of freezing cycles possible per 24 hour period

 d! In actual operation is each freezing cycle filled to
capacity? If not, what 't of the total lbs. capacity
is used per cycle?

 e! Freezing cycles actually run per shift

 f! How many shifts operate on the average during a 24
hour period?

 g! Maximum storage capacity  may include off plant storage,
public storage, etc.!

 h! Percent of maximum storage capacity used during average
operaticn

 i! Limiting factors:

Frozen Sections

 a! Maximum freezing capac ty in pounds per freezing cycle

 b! Number of freezing cycles possible per shift
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 c! Number of freezing cycles possible per 24 hour period

 d! In actual operation is each freezing cycle filled to
capacity? If not, what % of the total lbs. capacity
is used per cycle?

 e! Freezing cycles actually run per shift

 f! How many shifts operate on the average during a 24
hour period?

 g! Maximum storage capacity  may include off plant storage,
public storage, etc.!

 h! Percent of maximum storage capacity used during average
operation

 i! Limiting factors:

Plans for future expansion

Does your company have any plans to expand this plant's facili-
ties for processing tanner crab in the future? If so, what
additions are planned?

addition to canning capacity

addition to freezing capacity

addition to frozen storage capacity

Does your company operate or have future interest in operating
factoryships on the Bering Sea?

What are the determinants that will influence your decision
on expansion?

6 0
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SNOW CRAB MARKET SURVEY

CALIFORNIA REGION
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APPEI';i3IX '~

Section 1

Snow Grab M«rket Sur 'ey--i:ahfoi nia Region

Purpose of Study: To describe tlie rii.- i kei cr;anriol distributio:i, volurn» and trends

l .of snow crab sales in Galifor nia sincr 197,"~. Thc central objective of the survey

was to make a i eliable foi oca.t st;temt nt on the rowth potential of snow crab mar-

kets in Galiforn'.a in ]977-78 by idi n.it ing c~n'.: ihiitinq market factors.

Study Objectives:

1. Description of market str uctuie 2nd geographrc distribution oJ. markets;
size and specific mar 1"eting ioti~. ity.

2. Document «nnual change in ' oiurr'o cf now crab sales ince I'375.

3, Expl~iri reasons behind snoi~ rab mar koting activity. The e:.planatory
variables most responsible; quality, availability of products, consumer
shift from king crab and duiigeness t.. the snow crab or development
of new markets.

The following information was needed o est rTiatr the growth potential for snow
crab iri C ilifornia:

1. Annual sales volume trom '.'-. ' i tc present.

2. Pr'oduct origin.

3. How much more product could be marketed if all factors were held con-
s tarit.

4. Number of sale outlets, geo~ ralinic a.ea ot sales distribution, and type
of sale outlets  restaurants, i nstitu tions, etc. ! .

5. Quality of snow crab products coml>a; ed to other crab seafood products.

6. Length of tirrie the pioduct h«s beeit in,»'keted by the firm and why,

7, Size of firm.

Terrrinology: In Alaska, the area of production, th» common narrre T'.riner crab
is prevalent, however in the Calliornia rriarket.ng «i ea the trade name snow crab
is widely accepted and will be used ri tliis report.

i34



1
Snow Crab Market Survey Form Development

survey for m was designed to obtain information from individual firms,

the following r rite. "ia were used in the sirr'vey forn< design:  I! a br ief format.

to minimize the interviewing time period. This is r specially necessary when

interviewing buyers and other seafood fi; m employees who are extremely busy

during the work d y. �! C'ontinuity ot replies. C'ertain biases or the par t of

both inter viewer and respondent are impossible to eliminate entirr ly; however',

if the number of irrterviewers are kept to a minimum and they are coached as a

team bias ca» be reduced.

Sur vey questions one and two were designed to compensate for intei viewer

bias. Questjon two was designed .o deter mirie the. substitute effect on snow crab

For other shell fish  specifically crab products! and the explanatorv variables of

price quality, supply availability and co»sumer taste and preference would be ex-

plained in ar>swers to this question.

Sample Size:

Population

There are an estimated 676 food v holesalers and 177 brokers in th' state

of Califo: riia who n>arket seafood 1>roducts. 4'lost of the wholesalers that. ai e in-

volved iri seafood marketing are sinall fii n>s oi they specialize in meat oi produce

arrrl offer seufo:d a' a corivoiiience item for' liioir customers. In aciditio.>, the. e

are a number of Japancs» t. ader, who im[>ort,ind export seafood,

l copy of t he sul vey form is inc luded r> the 0 appendix.



Firms that Market Seaforxi Prr ducts in lie State of Califor nia

Los A ng e les
Southern Califor ma Bay Area Remainder of C california Total

Brokers 71 177

Wholesaler s 120305 251 676

Area Total 376 276 85320 J.

National Marine Fi-heries Scrvic<, lv1a ket;Jews and Statistics personnel in the

Southwest Regional Cffice estimate that ippr.<>xjmat<-ly 100 California wholesalers and

33 brokers buy and sell the bulk oi dom stic and imported snow crali products on a

regular basis. These 133 fir ms represerit tl>e sarrrplirrg frame. A 23 percent sample

�0 fi; ms! was drawn from the sampler rame,

Sixty-five of the wholesalers in the sample are located in the Southern California

brokers are thought to represent all of the major brol.erage marketers of snow crab

in the Southern California region, 1'our hrokr.rs were interviewed in the San Francisco

Bay Are<ad tor a total of 17 brokers represenLrng o' er a 50 percent sample of brokerage

firms in California,

Why the Survey Was Conducted in California

lt is realized that the greatest pai', of thr. volume of domestic snow crab marketed

in the United States is sold through firn .. located rri Seattle, Washingtori. 1'here are

seven major pr ocessor-distributor s locate d hs Seattle that are integrated wrth Alaska

marketing area. Thirty-five percent of tliese fir rr:s were inter viewed. Fourteen brokers

were also inter viewed in the Los Angcle -Souther'n California marketing area. These



packers that process and distribute snow crab, both domestically to the Midwest and

East Coas! markets. They also export. to Ja»an.

Hov/ever, the Califor nia sui-vey was uridortaken to try to portray a broader

profile of the marketing activity for this pro iuct. Because of California's large popu-

lation  over 20 million ind victuals! and bec«use it is a coastal state, this area is a

good indicator oi serfood dernarid trerids. Califor rtia»iobably represents the «reatest

conceritratiori of marketing .ictivity for snow crab in thu United States.

The cadre of marketing firms that pei form the service of distributing seafood

products in the statr r epresent several levels within the marketing cliain and their

reaction to question» on consrrmer demand c«n idd to the kriowledge of the uridei lying

demarrd tactors for tiiis product.

Results of Sur vey: An estirriated 20 to 27 p-rcrnt of Alaska's snow crab production

is distributed in California. The survey results iridicated that the restaurant trade

purchased 36 percerit of the snow crab riieat. mar keterf in California in 1976 and only

two percerit oi the legs, claws and sections.

Retail supermarkets and grocery stores 1 urchased 67 percent of the in-:-,hell

1
products and only eight percent of the meats.

An estfrriated ten rriiIlion pourids of snow crab iii-shell pi'oducts were in iketed

in   a/ifcr iiia iri ]97k;, alrrost one million pociid' of frozen snow crab ineat wa»; �;old in

tlie state of C'iliforn''a that sam» year,

1
A significarit amount of sriow crabrneat is usually packaged under trade labels arid is

sold direct.y from Alaskan or Seattle based»r uce.soi;, tlierefore undoubte 'ly some
of. this» oduct. circuriivent. iiitei rr/ediu/r ir/,r ket' . thi chairi and mucii uf h.» i ol-

urrie was probably accouiited foi iri this sui v/=y.



Vxrlusive ot recruitment I5 tirms r< potted i I;7 percent increase in total sales

of frozen in-shell crab. A 20 per cerit inc«res< ot snow crab meat sales occui red dur-

ing 'he same period

The r esults ol the survey ir«vacate «: at siiow ci.ib sales accounted for 45 percent

of the ciab sale. loi those firms indlcatin~l tli<iy sol<i snow. < rab in Southerii .'.alifornia.

This was foilowed by king crab at 40 pe; < t nt a<i<1 6 <nq<.ness at 15 percent.

Snow crab was surprisingly t ompe':tive w:th dungeness crab in the San Francisco

Bay Al-ea. I his is par!i<=ula<ly siiiprisin<; bee~us< Aest   oast dungeness c< Lib produc-

tion was extremely high last year and the San 1 ran i co Bay area is a tradit onally

dungeness <.:rab marketing region.

V<ost r espon dent. to the su ri ey stat« I t',1 a< siiow cr ab is not a substitute for king

crab or dungeness crab in Califoi nia. Tli» f »L  hat sriow crab markets have an iden-

tity of their owii was strorigly supported Ly th<. suriey respondents. Although some

substitution effects mu t exist, pai ticular y foi. I ing crab sales, this i., not a major

contributing factor to snow rrab market d< veJopment

Based on the results of the survey, Lh» conclusion was reached tliat there is a

su1>stantial growth potential for snow eral. markets iri California in 1977-78. Supply

factors that will influence the developmen. of s<iow rrab markets in California will

undoubtedly be the cyclic decline of dung ness rrah storks. Also, the abundance and

availability of king ri ab and snow crab st. «. k» tr Amer ican fisher'men wil1 play a large

role in niarket development. Probably th~ siiigl» mo. t important factor in the increase

iri the derriaiid for snow crab products wil be the inti oduction of the product to con-

sumers, Since snow crab is apparently ri ~t a major substitute food commodity there

ar'e undoubtedly riiany consumer" who ha.e riot yet had an opportunity to purchase

this pr oduct.



DESCRIPTION OF MARKETING ACTIVITY IN THE CALIFORNIA REGION

There are two distinct seafood riiarketrng areas in California, Northern and

Southern. 'I'he Southern ar ea is bor <lered by San Diego and northward to Sar<la Bar-

hara. Los A»geles broker s, wholesal rs, .nd processor s ser ve primarily tire South-

erri California area, Thc Los Angeles seafood marketirig industry distributes to

states ir the Southwest iricluding Nevada, Arizona, New Mexico, Colorado, and as

far east as West Texas. San Francisco is th< major distribution point for Norther n

California.

It is estimated that, excluding Eurek <, 80 percent of all the California's fresh

fish production is marke.e<l within a 50 squ,1re mile radius of the por t of landirigs.

From this statistic it becomes obvious that Califor riia is not a major primary 1~: oducer

of United States fresh and frozen seafood products, in fact, most of tlie seafood pro-

cessed and consumed in California comes from other states and foreign ports. It is

estimated that 30 percent of the producer-wholesalers account for 90 percent oi the

total sales, and four of these firms account ior slightly more than 59 percent. Brokers

play a large r ole in the seafood distributiori < hain and most of them buy and sell or>

their own account. It has traditionally bee<i co«sider e<l poor business ethic' d'or a

broker to «i< currrverit a wliolesaler and sell direct to a retailer, but tais custorr. is

cliangin<r an I more brok rage. houses are dire«ting sales towar.d final rr:arkets. Fab-

rication is continuirig to gain a si<>nific <nt p lr tioii of the seafood market irr tl. form of

p. e-cooked, re>dy-to-cool., and froze<i 'isli diririer-, portion and ticks. In rec<,nt

years, F:sh & Chip hand fish sandwich carr~ -out restaurants have increased;iramatically

» C lifornia, and a recent study showed an estirriated 250 of these establishments



statewide, accounting for one to six and cne-half million pounds of fish fillets and

portions p er year .

The Los Angeles Southern California marketing area is called the 'Salad Market."

Because of the warm year-round climate, a significant amount of shellfish is sold to

restaurants for salad ingredients. Although king crab legs and claws are a favo-

rite restaurant item, restaurants account for !ess than three percent of the estimated

total in-shell frozen snow crab sales volume of seven million pounds  Table 1! . Re-

tail chain store outlets account for approximately 70 percent. Snow crab frozen meat

market sales are concentrated in the rest..urant trade and it was estimated that over

30 percent of the snow crab meat marketed in Southern California in 1976 was concen-

trated in that market segment.

DISTRIBUTION OF SNOW CRAB PRODUCT FORMS TO VARIOUS OUTLETS

It is evident that the retail trade gets the "lion's share" of snow crab frozen

section and claw products. Restaurants «re evidently purchasing a small amount of

that product form. Only two percent in 1976 compared to 88 percent of the total in-

sheH frozen crab sales volume in 1976.

Frozen snow crabmeat sales are mere difficult to trace because the majority of

the sales volume went to "intermediate" buyers in 1975-76 and the final distribution

is difficult to determine.

Restaurant sales of snow crabmeat significantly increased during this period

jumping from 11.6 percent in 1975 to over 36 percent in 1976,
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Table

 Sou thorn Califor nia!

1975

 .3Res tau r an ts

88.4Retail outlets 67.6

Intermediatt. distributor s 11. 3 30. 4

100.0 I00,0Total

36.2R es tau rants

8.1Retail outlets 9 5

Intermediate distributors 78. 9 55. 7

100, 0100. 0Total

Percer t of Distribution of Frozen Snow Grab
Categori;.ed by Type of Market and Product Form

1975 and I976



Regior; of Ma! keting Outlets

A!I of the 30 firms in the u! vey rep;,!ted =ales >» the California area, 8 of

these fi! ms directed their sales exclusivel, in the s'.ate. Most of these consisted of

the sma!ler local distributors, who r saler.", and restaurants, the product form being

about equally <fivided between in-shell an,f me!t p! oducts. Twelve firms ma 1.ct

snow crab products in t!ie 11 western stat. ex 1 s!,'ely. I'ive firms � of these in

San F'rancisco! di! ect sales in the Midwest and the East Coast. These consisted of

the larger- wholesalers and processors ref: esenfatives. In general, it appears that

crab sections sold by Cal!fornia firms are heing ma! keted on the East Coast,!nd the

extracted meat is sold in the Midwest and Vest Coast.

Rate of Entry into the Snow Crab Markets � Question ]

The estimated growth of the number of fir!!!s < ntering the snow crab market

in the Southern California region wa" f,-»! !y con tar!t from 1961 to 1973, averaging

less than two per year  Tables 2 and 3! . The years 1973 through 1975 aw the great-

est increase in growth when 16 out of 23 f;rms responning to this question indicated

they entered the snow crab market..

Reason for Entry into the Snow Crab Mar'ket. � Question 2

Twenty-three inter viewees responced to this question  Table 4! . Seven, 30

percent, stated consumer demand, another group of seven replied with the closely

related variable of competitive pricing. ! our ! espondents, 17 per cent, repo! Led

availability or continuity of supply as a L'!so» for nrzrket entry and only two re-

spondents, nine percent, stated that snov, crab r~as a substitute for other crab pro-

72



~l~",:J~TDU: TQTAJ, CF FIFP~S RECRUJ'J'EJ! IV",C THE SNOJ|,' CPS& JWZ"T"-IJ<CE 1961 hN THE:,Q" '~>i":LE" AREA 23
22
21

20

19
18

17

16

15

14

13
12

:1 0 9 8 7
6 5
4 3

65 66 67 68 i 7 7' 7i 72 73 7' " 76

:a'bl  3

~ -',RU],El ItJ' 0 TH} SJ'�' !'"�' CF'.":,2 J,EKE FOR F,'CHFR:~JJ 1961 TO . 9"6 I.': '.," .,',l"E'F . /REJ. 7 6 5
4 3 2

] 96~ 6v 6a 6g 6q '6 Qv 68 6c; 7' '<i 7; 7's 7' '75 ",' , 77
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Table 4

Response to the Question o] ',Yhy 1:nt y was
initiated in the,'onovv  :. ab kyar].et

Reason

17.4

Customer clcmanrt 30.4

l3. 0

Prir e 30. 4

Subs titute 2 8.8

'I otal 100.0
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duct". The remaining three replied that a pal eni comI!any c1ecision was responsible

for market entr y.

Deter mination for the Growth Potential in Sno<w Crab Markets Assumirrg Al!

X'Iarket Condition' Rem «i» Constant � Qu~ .tie» 3

Sevente< n out of ~'.] respondents  81;!er".cn ! r eplied positively to this lues-

tion  Table 5!, All of the 2J firms represe«te«buyers of domestic products. Of

this <group, seven statecl demand increases over the last two years will justify supply

increases. Seven other ! < spondents "tate, that snow crab is a firmly establis !ed new

product ancl growtl; in th<.-, market wi11 ocr.: rr ! <«ardlc!ss of the market acti«. ity for

other or<sf«p! ociucts. I'<!<» r espon<9ents in< t!cate<3 that japanese export oppo!'unity

will Increase.

Only two r espond nts!>ad negative fe< li:tgs or! the subject; they beliei e that

higher' production <'osts will be accompanic<1 by sakes price hikes if dome.st!<.- produc-

tion is increased. Two other exporters rel! lying to this question believed that domes-

tic production i, of superi<!r quality an<i th pr o<3uct's image would imk!rov< with in-

cr eased domestic: pr o<luctior!.

TICE ES'I'liMP TED TOTAI VOLtlM» OE' S!UGÃ CRAB SAI.I.:S

II«I 'I'1tl: c,'ALII'OH.NIA M,+ 1k 1;L-"! I!«1 ' P,EG!O1«l

T»e total volurr!e w. Iifficult. t< <iet< r.r.«ne fr'crr, the sur vey, A Lloubl<~ counting

pr ob!era oxrsts because b< ol;<.r'» rrd «!< ltolc al» ' we! e irtterviewed, alt»oner...nest of

the brok; ra<je sales of f> o..er< c.rabmeats ar<- d» ected towards retail an< res.,«»rant

outlets. 111<'e can say with <«hi<.'h elec;re» of «!r!tidence tk«at five to six millior! I ounds



HZSPOi'USES TQ POSS I BE '. ENCE'='.ASL'S IN DOMESTIC
SNOUT!' C. 'B QE.CTA

Re

Ci.

ta
Sr;5

Un

Rote: "Five firms uggested that imported S",ow Crab was inferior in quality
Four firms thought that exporting opportunities would increase.

**Did not add due to rounding.



of in-the-shell crab was niarketed in Southe. n Ca!I.i ornia in 1976  Table 6!, Over

666, 000 poun<'s of frozen snow crabmeat was sold to Southern California mark  t out-

lets in 1976. The total frozen crabmeat volurr:e in ! 976 iri Souther n Califor rii~ .; il!

probably tot«1 seven million poun�s in 1976. If tlie siiow < rak!IE!eat productioir .is cal-

cul !ted ba<.k to the whole aiiirnal wei<iht at 14 porc  rit yield, 666, 000 pounds o! snow

crabmeat wou'd cqu zl 4.8 inillic!n pounds liv» w ight. If the ir1-shell sales vol;:me

wa' calculate I back to pcuncis ln live weight, it v.c>uld equal 9. I mill oi! poun<!». Es-

tim !ted at a 6 l pere  nt recovery rate. AII e:-.Iirr!at< � IR niilliori pounds live w< i<baht of

Alaska's snow crab was r.iar k< t ..d iri Southe ii Califoi iria in 1976. This I-epr s< nts

over 17 p  rcont of Alaska'.; 82 rnilliori poilnc I>! <>duct!or! for that year.

Tiio Northern California mark  trl!<1 a. < I totals 'Ire treate<9 separ ately bec ause

some of .he fii ms r epresente<i in th lt ar  I ar - ii!t<.grate<I with processing acti ity and

their output c ould be douk>1». c ountec . Seveli fii rr<s wei e contacted in the bay, rea.

Most of these fir.m Iiave dii oct sale to tfre!.'id,v .st and East Coast making i-  :ifficult

to estirriate tctal sales volume within the iNoi the! n <.,',alifornia Marketing reqioii. It was

e timated at I< ast a quar tei- ol a million pouri<is !f . ri<:w crabmeat and two mil'i r pounds

of !n-si! ..J1 sing E v cnrab 1>r<> hict.' were sold ii. No tii..i Ii C,!lifornia in 1976.

Ir; suIE;rraI y, 10 nlillion I>ounds of sn,: i.:a'". !ops, claws and sections r.< r ; rnar-

keted iil cali! >i I'la n 1976. Also tlloie woi aI1 <'stiIT'at<; ] 900,000 t<> !rie Inilli <E r>ourrds

of ' IEUw Ci ao"..;I' I, s<i id In tiE  SII I1O tlirie I!er! 1 . 'I' i<.: '.et~-I c.s ti»:-ated snov,' c I a b I CS

VOlume <Ipr :,'er!ts 27;! !I, < nt <>I Alask,<'s 1'-.',6!

See tiie Nc>rtrler'ri Califorr!ia perspectiv b! Rcb rt I-'a'�a  ippended to this rei><::I.

2 200 tlicusanil pounds of riieat was importe<l '.rom lap«n, i' is not kr!own how n,.;<-h
of ti!is product wa; cau<lht iri waters off A1 <sk 1
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TABLE C

TOTAL I' ROZEH SNOW CRAB S AZ ES VO I .U."'/E' FOR R FPORTI Kg I' I RHS
BY MARKET DESTINATIOlJ AND YEAR

SOUTHEFA CALIFORNIA

l/ Number in parenthesis represents the number of firms
represented.



Table 7 shows snow crab volume for 1975 and 1976. Some of the increase in

volume shown in the table was due to the entry of firms in the market in 1976. Exclu-

sive of recruitment, a 67 percent increase in sales of frozen in-shell snow crab was

indicated  Table 7!, and a 20 percent increase in snow crab frozen meat sales occur-

red in the same time period.

Species Composition of Crab Sales � Question 5

Our summaries indicated that snow crab sales accounted for 45 percent of total

crab sales in southern Californis for those firms included in the survey. This was

followed by king crab at 40 percent and dungeness at 15 percent. The Bay Area sur-

vey showed a higher percentage of dungeness sales, but snow crab was surprisingly

competitive in that area where an estimated 35 percent of all crab sales were Alaska

snow crab in 1976. This does not represent a true marketing perspective in that area

however, because most of the region suppliers of dungeness crab were not called upon

in the survey

Imported Snow Crab

Only one firm in the survey reported canned snow crab imports. Japanese trad-

ers undoubtedly account for more canned imports in California, however, this infor-

mation was not available tc us at this time. One hundred eighty-nine thousand pounds

of snow crabmeat were r eported imported from Japan in 1976. This represents approxi-

mately 27 percent of the total snow crab frozen meat market in Southern California.

None of the firms interviewed reported section purchases from overseas in 1976.

Almost a/I of the importers stated that the Japane e imported snow crab frozen meat



TABLE 7

COMPARISON OF SYO';I CRAa VO'.,UM=; BY lRODUCT FORM FOR

FIRMS RFPO >T I!VG I>V ROT;! ' 97!a t>!:1D 1 97 6

Note: Of the 15 firms reporting fi pures for both 1975 and 1976, 4 firms
indicated slight declines in volume, 5 reported no change, and
six showed an increase in sales.

l30



products were infe; io~ in quality arid the main teu 'un for marketing this product was

the 33 to 40 percent price pr cad between domestic and imported frozen crab meat.
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SNOW CRAB PROJECT DOMESTIC
l MP ORTE DCOW'ANY� . MARKETS

LocationPROD|

FORM

Froz~

Meal

Cann~

l. How long have you been involved in the Snow Crab market.

2. How and why did you enter the market?

3. ZE the North Pacific Fisheries Management Council were to increase the quota of Snow
Crab for the American fishermen, what potential exists for marketing in the United Stat<

4. Total volume of seafood sales in pounds:

S. What percentage of your total Crab sales are:

19761975Snow Crab

Dungeness Crab

King Crab



APPENDIX D

Section 2

SAN FRANCISCO BAY AREA PERSPECTIVE

A San Francisco Bay ares survey of seafood trade members was conducted.

When asked "why they got into the Snow Crab market" a uniform reply was given.

All responses were a variation on the theme of prcfit potential.

In this area, the local favorite--dungeness crab--is subiect to great seasonal

fluctuations in landings. Another problem is the short shelf life of dungeness crab--

fresh or frozen. King crab is an ideal substitute, but has since priced itself out of

all but the "carriage trade" establishments, Snow crab has finally been established

by fulfilling the need for a less expensive product and continuity of supply,

Snow crab, like king crab, has managed to establish itself nationwide, whereas

dungeness crab, blue crab, stone crab, etc., must be considered regional items. This

nationwide acceptability is one of the key factors in pro!ecting a large growth potential

for snow crab. The long fishing season and good storage life allows snow crab to be

processed and picked in California and easter n plants during the off season.

Two problems have slowed market development of snow crab in this area One

has been a lack of domestic supplies. Most firms originally got into snow crab mar-

keting to fill a Japanese demand for top quaiity frozen, shrink wrapped, sections. The

domestic market started with the selling of the remaining sections and meat to the

United States buyers,

The second problem is selling price. At first the appeal of snow crab was its

newness and a low price which made it an attractive supermarket item, In the last



two to three years the domestic market for snow crab seems to be taking hold. Both

prices and demand have been moving up end snow crab has established itsejf as a

desirable item with its own identity.

Our survey revealed some concern '.hat when the domestic fishermen gain con-

trol of the entire fishery prices will rise arid price sriow crab out of the domestic market.

5 significant amount of the resource taken today is exported and most respondents see

little change in that situation as the Americans take a larger share of the qucta. Con-

sumers in the wor ld market are willing to pay a nigher price for product,



APPENDIX E

TANNER CRAB CONSUMPTION ESTIMATES



1n the tables presented in this appendix all quantities are

measured in thousands of pounds. Prices are expressed in various

currencies, but in all cases are for one-pound units. Prices are

averages derived by dividing total value by total quantity. Three

symbols are used in :he tables:

means zero or negligi! le quantities.

means not avail. able, ~r probably not available.

blank space means that data probably are available

but could not be obtained with the limited time and

effort allowed for this report. A blank space in a

recent year means that data has not yet been pub-

lished. A blank spac= in an average price column

means that average price computations were not

deemed meaningful.



APPENDIX E

Tanner Crab Consumption Estimates

The purposes of this section are:  l! to present yearly

estimates of worldwide consumption of Tanner crab and two sub-

stitutes--king crab and dungeness crab; �! to explain the pro-

cess which generated the estimates; and �! to identify known

and potential errors in the estimates, and point out gaps in

data on which they are based.

The data are displayed in the accompanying tables. The

tables are arranged in two groups, one showing data and esti-

mates in live weight terms and the other showing the same infor-

mation in product weight terms. The live weight tables allow

comparisons between aggregate consumption and landings in each

nation and region considered. The product weight tables permit

comparison between consumption and production, by product form.

In order to estimate consumption, it was necessary to obtain

measurements or estimates of four components of consumption: catch

 or production!, imports, exports, and increase or decrease in

inventories by year for each country and region. To compute con-

sumption, begin with the catch  or production!, add imports, sub-

tract exports, and add  subtract! any decrease  increase! in in-

ventories over the year. What follows is a category-by-category

discussion of data sources, estimation techniques, and problems

encountered in the process of estimating consumption in each

country.
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Live Wei ht Tables  All quantities in thousand lbs. live weight.!

Throughout the live weight tables, the following conversion

ratios were used to obtain live weight from product weight:

Tanner Crabs

Sections/live = .55
Meat/live = .15

Sections/live = .50
Meat/live = .20

The Tanner crab factors are those used in As ects of the Structure

and Market Behavior of the Tanner Crab Industries of the United

States and Ja an, a report prepared by National Marine Fisheries

Service in 1976, while the king crab factors were suggested in

personal communication with Tak Miyahara, who spent many years

in the industry before joining National Marine Fisheries Service

in Seattle. These ratios were assumed to be constant, even though

it is likely that they vary depending on the average age of the

crabs landed, the species mix  e.g., bairdi : o~ilio!, the areas

and times fished, and perhaps other factors.

tively accurate measures of the quantity of crabs sold to commer-

cial processors by fishermen' However, they don't include the

Table l. United States Tanner Crab Consumption: �! Catch--

Since all U.S. Tanner crabs are harvested in Alaskan waters, the

source of this data is Alaska Department of Fish and Game's

annual statistical leaflet, Alaska Catch and Production, Com-

mercial Fisheries Statistics. These data are regarded as rela-



Live Weight Tables

Table 1. Estimated U.S. Tanner Crab Consumption

All quantities in thousand lbs. live weight.
Tanner crab conversion f'actors: section/live = .55; meat/live = .15

Exports 3 Chanqe in
Imports to Japan Fr ozen Hol dings Consumption

1 Ex-ve/se1
Catch Price

NA

-3,000

1
Source: Alaska Catch 8 Production, Commercial Fisheries Status, Statistical Leaf 1~
Nos. 27 8 28, DF8G. Ex-vessel prices are averages obta ne y dividinq total
value by catch.

Imports from Canada and canned imports from Japan. Derived from Crab Review,
Canadian Dept. Ind., Trade and Comn.; and Japan Tariff Coamission.

3
Source. The Fisheries and Markets for Tanner Crabs in the Northeast Asian
Countries, by Clinton tkinson 1977 , with assumption that all exports to Japan
are sections.

Derived from Seattle Fisher Market N R t . See text for explanation.
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68 3,248
69 11,207

1970 14,473
71 12,880
72 30,135
73 61,719
74 63,906
75 46,857
76 80,712

.10

.10

.10

.11

.12

.17

.20

.'15

.20

16,269
25,089
18,467
15,658
13,492
14,286
10,555

124

92

25,149
14,128

7,621
18,065

30,742
37,845
48,510
52,228
63,270
53,522
76,202



catch sold from the boat directly to consumers. It has been

suggested that the volume of this trade may be significant.

The procedure outlined above wherein imports, exports, and

inventory changes are added and subtracted from landings to ob-

tain consumption assumes, on the other hand, that all crabs re-

ported in the landing statistics are eventually consumed. This

ignores the problem of dead loss on the docks and inventory spoil-

age'~ To some extent this problem offsets the problem of direct

sales by fishermen to consumers.

The magnitude of the problems may be suggested by the follow-

ing observation. The existence of the above sources of error,

in addition to the variability of conversion factors over time,

may help to explain why Alaskan production statistics, when con-

verted to live weight equivalents, do not match the catch statis-

tics. In 1970 and 1973, the live weight equivalent of production

was greater than the catch  by 27% in 1973!, while the 1971, 1974,

and 1975 production was less than catch  by 46% in 1975, by 27%

in 1976!. In 1972, production equalled catch.

Another possible explanation for the discrepancy between catch

and production is errors in the production data. Support for this

hypothesis comes from the skepticism of two persons familiar with

the industry about the accuracy of the 1975 whole Tanner crab

production figure reported by Alaska Department of Fish and Game.

They feel this number  I.7.3 million pounds! is far too high to be

realistic, and, indeed, the highest level of whole crab production

in previous years was oily 1.3 million pounds. Further support
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for the erroneous production data hypothesis is seen in the fact

that the preliminary 1975 canned Tanner. crab meat figure issued

by Alaska Department of Fish and Game had to be revised from 8.1

million pounds to 0.7 million pcunds. Still another explanation

may lie in the possibility of producing crabmeat from frozen

sections o" whole crabs processed in the previous calendar year.

�! Ex-vessel price--is an average obtained by dividing the

total value of landings each year by total vo1ume of landings

reported in Alaska Catch and Production, Commercial Fisheries

Statistics. These figures do not include end of season bonuses

paid to fishermen by processors, nor can they be interpreted as

the weighted average price. Rather they are obtained from the

area management biologist's estimate which he bases on season-

long observations.

�! Imports- � Import data for the United States are published

by the Bureau of the Census, but are not differentiated by species.

However, estimates of Tanner crab imports were made possib'e by

the existence of partial data or imports From Japan and Canada in

other sources. The National Marine Fisheries Service Offi<.e of

International Fisheries providec excerpts from Japan Tariff Com-

mission publications showing Japanese exports to the United States

and other countries of canned Tanner crab products. Canad .an

data on evl orts of aI1 crabs by countrv of destination are pub-

lished by Statistics Canada and were reproduced in "C ab Review/"

issued by the Canadian Departmer,t of Industry, Trade and Commerce,

in 1976. Even though the Canadian export figures are not dif fer-
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entiated by species, "Crab Rev'ew" states that virtually ~ 11

the exports are s»ow  Tanner! c;-ab. J«.oreover, it as erts that

over 97 percent. o f Canadian prc,.luction ~s shucked r ~eat, ca nned,

or froz~ n. This fact permits an approx.ma..e conversion from

product weight.. to live weight, 'hough the result w'll be

overestimate.

�! Exports--There are no ;>uhlan =h~ d statistics cn 1J.; Px-

ports of Tanner crab since the i!ureau ;>f. th ' Censu. c >llects

data on king crab exports only. T'or t.->c years 197." � !975, esti-

ates of Japancs» imports of Tanner section, from the United

States are presented in i~t ril 20, 1975 I'ollowu Re" ort on the

1975 Japanese Narket Outlook on Alaskan Tanner Crab Secticns pre-

pared by Yutaka J. Okamoto for National marine Fisheries Service.

His original source is not cite . It is interesting to note that

the Structure and 'Market Behavior of the Tanner Crab Industries

of the United States and Japan, whose original source is also

undisclosed.

Japanese Customs Reports show imports of frozen crabs by

country of origin, which are reI~roduced in The Fisheries and

Markets for Tanner Crabs in the Northeast Asian Countries by

Clinton Atkinson �977!. Atkin'on asserts that almost all m-

ports from the U.': . are Tanner ;rab.

For compari.,n,, estimates were generated using the follow-

ing technique: Since U.S. Tann=-r crabs are caught only in Alaska,



it was assumed that all Tanner crabmeat produced in the lower

48 was processed from Alaska sections. The volume of thi.s pro-

duction was obtained by subtracting Alaska canned and frczen

Tanner crabmeat. production from total U.S. Tanner crabmeat pro-

.15
duction. The result was then divided by s27  = ! to obtain

.55

the section weight equivalent This number can be regarded as

the quantity of Alaska Tanner sections shipped to the lower 48

states for further processing during each year. Then on the

basis of a statement. in A~s ect.s of the Structure and Market

Behavior of the Tanner Crab Industries of the United States and

~Ja an to the effect that all alaska Tanner sections which were

not shipped to the lower 48 fez further processing were exported

to Japan, the section weight equivalent of lower 48 production

was subtracted from Alaska section production to derive the quan-

tity of sections exported. This estimation procedure was not. used

for 1975 because of the enormous increase in whole crab production

reported in that year by Alaska Department of Fish and Game. If

the Alaska Department of Fish and Game report is correct, much

of the lower 48 production could have come from whole Alaska

crabs instead of sections. The estimation procedure probably will

be unusable in the future because of the recent emergence of a

domestic market for Tanner sections.

It is disconcerting to note that the estimates do not agree

with either the Atkinson or the Okamoto statistics. The estimates

are consistently greater than or equal to the Atkinson figures,

which are greater than the Okamoto figures. The Atkinson data

are used in the tables because they are based on official sources



and cover a longer time period. On the assumption that all

U.S. Tanner exports to Japan are in the form of sections, the

data were divided by ..55 to convert them to live weight.

No data was available on U.S. exports of Tanners to other

countries, if any.

�! Change in frozen holdings--There is almOst no data

available in this area that is useful for the purposes of this

report. National Marine Fisheries Service does collect frozen

holdings data, but until 1975 Tanner crabs were included in the

'unclassified" category, and until 1976 the product form  i.e.,

in shell or shucked!, was not specified. It would be possible

to obtain estimates of Tanner crab holdings in previous years

by assuming that the proportion of unclassified crabs which are

Tanner crab is the same in every year, say the average of the

1975 and 1976 proportions �2% t 48% respectively!. The product

form mix could be estimated by assuming that sections and meats

were held in the same ratio as in 1976. Because these required

assumptions have no known basis in fact, it. was decided that no

estimates should be made. An additional deficiency in such esti-

mates is that there is no information available on cold storage

hc Ldings in private warehouses, such as those owned by retail

grocery chains, and there is no information available on holdings

of canned crab.

Table 2. Japanese Tanner Crab Consumption:

�! Catch--the source used here is Fisher Statistics of Japan  English

94



F

I

ILIl
S-
ttj
tD

S- tSt
O

C ttj
tLl K

0 tD

O

tt!
tD j-

0
c a
ttj X
O M

O Ihl LO M

D P!CJ

K P!
~ I II

I � PJ

tDC'.

CU

0

Ltt
ID
ttj
a t5

ttj

Cl
S-CQ N 'Cf

Ch M CQ
Ch Ltl ~

m L0
Ch ~ LD

CQ M
CV LSj

e
mm
~ � M

CQ tJl
CJl ItIl

A II
Lfl Ltl
& r

X ~ ~ V
Ltj tD C

Lj

0
CA E

O tt-
m O

tD
C3
ttj
I�

95

0 E 0

Vl

ttj
S-

4- m
O

S-
CLl

uD

C O I Cl
E

0

OJ

Vl
tll ~

0 E
ao

S-

<D

Gj 4!
Lj

I r
X S-
LtJ Cj-

LCj %COAL LtlK CU
D tO Ch

LCt CtI C7 W P8 Il ~ 0 8 I ~
tC>D ~ ~ ChMI-
ID ct < lg tJl CQ CJ

D D CQ Ltl
K Ch D N

CQ r FlCQDII ~ II ~
~ I
WCQChW

PJ Ch CQ I � Ltl
Ch < OJ CJ LCt

r I � le D~ ~ I A
Ltl~r CQ

CQ Ch D r A P! N Lt! LD
LO LCI ~ M ~ ~ ~ W. ~

Ch

S-
O

I
~ r Q

e
0 C r ttj

EU
tD C

S: S:
ttj

ttj
I�

ttj
tD r

O

.I-
ttj tt- S:
a r 0
ttj S- a

ttj ttj

O

Cl
a ttj CJ

0



summary!, published annually by the Japanese Ministry of Agri-

culture and Forestry. A serious difficulty is the uncertainty

eluded in the "queen crab" harvest statistics or in the "others"

category. Notes in Fisher Statistics of Ja an imply that only

a significant part of Japanese mothership high seas catch from

the Eastern Bering Sea are C. bairdi. On the other hand, the

F.A.O. Yearbook gives the same figures with notes that imply

to

�! Ex-vessel price--same source as catch statistics. These

are average prices derived by dividing total quantity landed into

total value.

�! Imports--These figures are simply U.S. exports to Japan,

taken directly from column �! in the U.S. Tanner Crab table.

Their source and shortc<imings are described above. No other data

on imports could be fou id. It appears that Canada and South

Korea both send small a;nounts of Tanner products to Japan.

�! Canned Exports--The National Marine Fisheries Service

Office of International Fisheries has copies of Japan Tariff Com-

mission publications, containing separate country by country

data on Japanese exports of canned king crab and Tanner crab.

Information on Japanese exports of frozen Tanner products, if

any, could not be found.
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�! Inventory Change--No data available.

Table 3. Canadian Tanner Crab Consumption: �! Catch--

obtained from Annual Review of Canadian Fisheries, published by

Environment. Canada, Fisheries and Marine Servioe.

�! Ex-vessel Price--Same source.

�! Imports- � Data available only for all crabs combined.

�! Exports--Data available for all crabs combined in Statis-

tics Canada publications, reproduced in "Crab Review." However,

according to "Crab Review, virtually all Canadian crab exports

axe Tanner, so these totals are used in this report.

�! Inventory Change--Data available only for all crabs com-

bined.

It was decided that Canadian consumption could not be esti-

mated because of the lack of import and inventory information.

Table 4. European Consumption of Tanner Crabs: �!, �!, and

�! Since both Canadian and Japanese fishery agency statistics

show exports of Tanner crab products by country of destination,

 canned products only, for Japan!, it is an easy matter to corn-

pile figures for European imports from those two countries. No

information was available on imports from the U.S. or U.S.S.R.

 South Korea also harvests Tanner crabs but is not an important

exporter!, or on inventories. O.E.C.D.'s annual review does not

provide sufficient detail. Therefore, total European consumption

is not estimated.
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Table 3. Canadian Catch & Exports of Atlantic Snow  Tanner! Crab.
1970-1975

Ex-Vestee'1 Inventory
Cate h Pri ce Impor ts Exports Change

1Source: Annual Statistical Review of Canadian Fisheries, for I970
through 1975, Environment Canada, Fisheries and Marine Service.
 Prices in Canadian $ per 'Ib.!

2 Derived from data in Crab Review, Canadian Dept. of Indus., Trade lI
Commerce, 1976, on the assumption that all Canadian crab exports are
snow crab and that all exports were shucked meats,

Table 4, European Imports of Tanner Crab, 1970-1976

From Japan Total2 3
From Canada

1

10,864
16,673

9,498

3,733
7,853
4, 500

7,300
13,421

'I, 273
2,220

1Derived from Crab Review, Canadian Dept. of Industry,
Trade and Commerce, 1976.

2Source: Japan Tariff Coomission publications.
Canned crab only.

3 Does not include imports from U.S., U.S.S.R., or
Republ ic of Korea, i f any.

98

1970 16,905
71 14,949
72 15,475
73 21,728
74 23,060
75 15,523
76

1970
71

72,
73
74

75
76

.09

.08

.I3

.18

.17

.16

7,130
8,820
4,998

11,143
6,027

I 1,201
17,211

18, 507
27,445
19,625
27,063
19.448
25, 313
28,068



Table 5. Consumption of Tanner Crabs by Other Countries

and Canadian Exports by Country � Canadian Exports to Other

Countries are Insignificant: The only information available here

is Japan Tariff Commission's data on Japanese canned crab exports

to all countries by destination.

Consumption of Tanner Crabs in the Soviet Union and Republic

of Korea: No data available on any of the components of consump-

tion.

Table 6. United States King Crab Consumption: Virtually all

general comments made about Tanner crab data above apply to king

crab data, as do the source citations, with the following excep-

tions:

�! Imports � -Imports from Japan are the only ones shown

since Canada does not harvest or export king crabs.

�! Exports--The Bureau of the Census collects export data

on king crabs, by country of destination. The data does not

separate crab in the shell from fresh and frozen crabmeat, so it

was necessary to assume that no in-shell products were exported,

in order to convert to live weight. The approximate validity of

this assumption was confirmed by Tak Miyahara.

�! Change in Frozen Holdings--Data specific to king crabs

is available in National Marine Fishery Service's Seattle Fisher

Market News~Re ort. Until 1976, however, this data did not

specify product form, so it was assumed that the ratio of sections

to crabmeat was the same in each year as it was in 1976.
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1970
71
72

73
74
75

76

2,920
6,513
1,987

360

287

Source: Japan Tariff Cormission Pub1ications.

l00

Tab1e 5. Japanese Exports of Canned Tanner Crab
to Countries other than U.S., Canada
5 Europe
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Table 7. Japanese King Crab Consumption: All comments

and sources mentioned in the Tanner crab section apply to king

crab data, except that it is not necessary to estimate imports

from the U.S. because U.S. export data is available by country

of destination.

Tables 8, 9, and 10 Consumption of King Crab in Other Countries:

The United Nations Food and. Agriculture Organization publishes

king crab catch data for the other four nations which harvest king

crab: the Soviet Union, the Republic of Korea, Argentina and

Chile. According to "Crab Review, exports of southern king crab

from Argentina and Chile is beginning to compete in Europe with

Tanner crab products. However, the only export statistics avail-

able for any of the four nations are the Russian exports of all

canned crab reported in the F.A.O. yearbook of Fisher Statistics.

Since king crab export data, by country of destination, is

available for the U.S. and Japan, it is possible to extract the

quantity imported by Europe from each of these nations.

Table ll. Consumption of King Crab by Countries Other than

U.S., Japan, Canada, and Europe: The only available information

is Japanese and U.S. exports to other countries. Nothing could

be found on U.s.s.R., Korea, chile or Argentina exports.

Tables l2 and 13. World Consumption of Dungeness Crabs:

Dungeness crabs are harvested and consumed almost entirely domes-

tically by the U.S. and Canada. Imports and exports to and from
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Table 8. Soviet Catch of King Crab

Catch

1 Source: FAO Yearbook of Fisher Statistics.

Table 9. Catch of King Crab by Other Nations
1

South Korea Argentine Chile
 Southern King Crab!

1
Source; FAO Yearbook.
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1970

71

72
73

74

68

69
1970

71

72

73

74

75
76

440

1,100
220
880

750

440
660

660
440
880

89, 100
81,800
69,200
56,700
40,100
41,200
39,500

880
880

880
880

1,110



Table 10. European Imports of King Crab

From>
U.S.

From>
Japan

TotalFrom
U.S.S.R.

2,885
2,490
2,050

N,A.

30

25

1
Source; U.S, Bureau of the Census.

2Source: Japan Tariff Commission publications.

Table ll. Japanese 5 U.S. Expor ts to
Countri es other than U. S.,
Japan, Canada A Europe

U.S. TotalJapan

1970 1,925
71 2,070
72 800
73
74 85
75 20
76

Source: Japan Tariff Commission publications.
Source: U.S. Bureau of the Census. It is
assumed that all U.S. King Crab exports are
shucked meat.

1970

71

72
73

74

75

1,700
1,295
3,925

15,785
7,275
6,380

870

1,140
1,805
1, 845
3s480
1,790

2,795
3,210
2,605
1,845
3,565
1,810

4, 585
3, 785
5,975

15,785
7,305
6,405
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either country are reported by "Crab Review" to be insignificant.

Inventory data in the U.S. does not specify product form, sc con-

version to live weight equivalent is impossible, while inventory

data in Canada does not specify species.

The source of data on U,S. catch of dungeness crabs, which

are harvested off the coasts of Alaska, Washington, Oregon, and

California, is Fisheries of the United States, published annually

by National Marine Fisheries Service. Canadian dungeness catch

data is taken from Fisheries Statistics of British Columbia, pub-

lished annually by Environment. Canada, Fisheries and Marine Ser-

vice.

Product Wei ht Tables

The tables in this section represent a different approach to

estimating consumption in each country. In the live weight. tables,

landings were adjusted by adding and subtracting the various other

components of consumption  i.e., imports, export.s, and where

available, change in inventories!, all of thich had been converted

to live weight terms. Production statistics are then adjusted,

using the data in product weight form to permit estimates of the

consumption of each product form separately and to permit the

it.=lusion of average price information as well as quantities.

This approach eliminates some of the problems of the live

weight approach, such as the necessity to use constant product

weight-to-live weight conversion factors, but brings with it a

set of new problems. A category by category discussion of these

problems follows.
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Table 14. United States Consumption of Tanner Crab: Pro-

duction--Alaska production is shown separately from product:ion

in the rest of the United States, which is insignificant in most

years. Two major problems occur here, having to do with the

respective data sources. The Alaska production data are taken

from Alaska Department of Fish and Game's annual Alaska Catch

and Production, Commercial Fisheries Statistics, which may be

accurate during most years; but. some doubt has been raised by the

appearance in 1975 of an exceptionally large figure for whole

Tanner crab production �7.1 million pounds!. Two persons

familiar with the industry expressed disbelief in the figure,

along with surprise at the very low figure for Tanner section

production � million pounds!. Confidence in the statistics was

further eroded when the figure initially published for canned

Tanner crabmeat in 1975 had to be revised from 8.1 million pounds

to 0.7 million pounds.

The source of the data on Tanner crab production in the rest

of the United States is National Marine Fishery Service's Pro-

cessed Fisher Products Annual Summar . The data in it are ar-

ranged to show production by state and for the U.S. as a whole.

An example of some of the inconsistencies found in this publica-

tion is the fact that- the 1972 issue shows that there was some

Tanner crabmeat production in Washington and Oregon  it is inclu-

ded with unclassified shellfish!, but the U.S. total production

of Tanner crabmeat shown is the same as Alaska's production, im-

plying no non-Alaska production. Another example: the 1973
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issue shows some Tanner crab section production in Oregon and

California, yet the total U.S. Tanner section productio~ figure

is the same as the one given for Alaska production. The 1975

issue claims that 39,000 pounds of Tanner sections were produced

outside of Alaska, which seems unlikely, since Tanners are not

harvested outside of Alaskan waters. It is not only difficult

to land live Tanner crabs in the lower 48, it. is a violation of

Alaska's primary processing law. It would be possible to ship

cooked whole crabs to the lower 48 for further processing into

sections, but the transport costs are reported to be prohibitively

high.

It should be noted that the statistics for Alaska production

appearing in Processed Fisher Products Annual Summar are ob-

tained by National Marine Fishery Service from Alaska Department

of Fish and Game, and are identical to those appearing in Alaska

Catch and Production, Commercial Fisheries Statistics.

in Processed Fisher Products overstate true

production because of a double counting problem: some of the re-

ported section production is counted again when it is further pro-

cessed into crabmeat in another state.

One can attempt to correct for this problem by converting

reported crabmeat production outside of Alaska into its section

111

In this report it is assumed that no U.S. Tanner crab sec-

tions are produced outside of Alaska and that any Tanner crabmeat

produced in the lower 48 states is manufactured from Alaska sec-

tions. This means that the total U.S. production figures reported



weight equivalent, and then subtracting the result from reported

Alaska section production. This procedure will yield accurate

estimates if: �! the production figures are correct, �! the

meat-to-section conversion factor is realistic, and �! the

quantity of lower 48 meat production which is manufactured from

sections produced in the previous calendar year is insignificant.

The use of this technique on the 1975 data yields the result

that the quantity of sections which were further processed into

crabmeat in Washington, Oregon, and California was about four

times larger than the quantity of sections produced in Alaska!

It seems likely that an error ha* been made somewhere.

Imports, Exports and Changes in Inventories--All comments

made and sources cited in the live weight table narrative regard-

ing these categories apply here, since the data used are the same.

Estimated U.S. Consumption--is derived for each product

form by starting with total U.S. production and then adding

imports, subtracting exports and subtracting the increase in in-

ventories  which may be negative!. When data or estimates are

completely lacking for one of these components, the estimation

is made without it. If two or more of the components are missing,

no estimation is made.

Note that in l973 and l975 the estimates of section con-

sumption are negative. This could result from any of the problems

outlined above, or it could, in fact, reflect the truth. If the

estimates are correct, they imply that inventories of sections were

depleted by at least the amount of the estimates in order to
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supply sections for export and/or further processing. This

cannot be verified because of the lack of inventory data.

Tables 15, 16, 17 and 18. Consumption of Tanner crabs in

Japan, Canada, Europe and Other Countries: Most problems here

stem from the lack of data. No data are available for Japanese

canned production, imports from south Korea, exports of frozen

products, if any, or inventories. No data are available on

Canadian imports or inventories. None are available on European

imports from the U.S., U.S.S.R. or Korea, or on European inven-

tories. No data is available on Soviet production or consumption,

and nothing is known about consumption of Tanner crab in other

countries except the dwindling Japanese export supply to those

countries.

Table 19. U.S. Consumption of King Crabs: All general

comments made about the Tanner crab production statistics apply.

All comments made in the live weight table narrative regarding

U.S. king crab exports, imports and inventories also apply.

In addition a specific comment should be made. Note that.

the estimated canned consumption in 1973 is negative. This is

clearly impossible and demonstrates the problem in estimating

consumption with incomplete data. A possible explanation for the

negative consumption figure could lie in depletion of inventories

for which we have no data.
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Table 18. Japanese Exports of Canned Tanner
Crab Products to Countries Other
than U.S., Canada 8 Europe.

438 977 298 S4 43

Source: Japan Tariff Conmission publications.

1970 l971 1972 1973 1974 197S 'l976
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Tables 20, 21, 22 and 23. King Crab Consumption Data for

Japan, the Soviet Union, Europe and Other Countries: The prob-

lems again stem from lack of data. The tables are self-explanatory.

Table 24. Wholesale Prices for King and Snow Crab in Chicago

and New York.
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Table 21. Soviet Production of Canned King Crab

1970 1971 1972 19741973

5,300

Source: FAO Yearboo

Pr oduction
Canned 3,600 7,500 5,500 5,500

istics  annual!.
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APPENDIX F

THE FISHERIES AND MARKETS FOR TANNER CRAB

IN THE NORTHEAST ASIAN COUNTRIES



The I'i»he r ies «nd Mar  <.t» for T > n rrer C r ->b

in the Nor tlieast <'~siari Oou> tr ies
1

Although the large cr,ibs  i . <:, .ing ci .<I>, T,inner crab, etc, ! h ive

been traditionally taken and used ii: lo-a. comrr'unities along the < oasts of

Hokkaido and northern Honshu, th< stablrshment of a commercial rish-;ry

is linked with the development <>f t! < c«rr.>e<1 cr ab industry, beginnin<r in

1893 with tire export of a small tria. pack of king crab to a Fishery Exlribi-

tion in England but not really attaining stable production until 1908 wherr a

number of crab canneries were estai>lished aloriq the coasts of Hokkai lo and

southern Sakhalin. In 1916, tli» fi> -,; floarrn<~ <:«nnery operated in the Kam-

chatka area of the Okhotsk Sea, Hy 1923, there was a total of 15 facto~ yships

operating in the Okotsk  8 sailing ~< ss" ls and 7 steamers! and by 1930, the

number had increased to 19  all stc >mers! . To avoid the growing! cor..petition

and conflict between the vai iou» op abator», all <.:rab factoryships wer< consoli-

dated into a single company in 1932, the iUippoii Godo I:aisha, arid the riumber

of vessels reduced to from 5 to 8 until the beginning of World War II.

Durin<j the .ours« of explora;ion for new king cr ab fishin<l gr«i nds in the

Japan Sea, along the coasts c>f Aom« i and Y m igata P r efectur es md further south

and along tire east coast of the Kore in I'eninsula from Peter the Great Hay south

tr> the vicinity of Po'hang, a few kir.~1 crab wei . ' found, but the catche:-' were

mainly Tanner cr<ar>. The t«tal catci> of Tanner cr.ab for the fi~st repo<-ted year

of fishing �92;>! wa» 800-1 >00 mt � the lar g». I catches coming froni I.;hikara

Preiectur e �00- 1000 mt!  Ogata, 1974!

A report presented hy C;linton E. Arkir>»ori at tne Pisheries Institute, } odiak
Community College, Ifniversity of Alaska, April 21, l977.



Up to World War I! and for perhaps 15 years afterward, Tanner crab

were riot utilized by the crab fisherii s in the North Pacific and, in f'act, were

ccnsidered to be a nuisance when taken ir!cidentally in the king < rab nets.

Tanner crab meat was difficult to extr act from the shell, it produced ari inferior

canned p oduct, and the frozen product, as we know it today, had not yet been

developed, In any case, it was only after the king crab catch in both the east-

em ard western North Pacific were restricted by interriational agi eements

that the Japanese fishing iridustry began to seriously develop a Tanner crab

tishei y and market.

The situation, however, was quite different along the Japan Sea coast

 especia11y in Shimane and Tottori Prefr ctures! where king crab are rare, if

present at a!I, Here Tanner crab has grown in popularity as a local food, and

in order to satisfv the demand of both the local and "big-city" markets over

the past ien years, the fishery has become so intense that the stocks are now

seriously over-fished and the catch decreasing year-by-yeai

Historically, the Soviet Uriion began to fish king crab in the early

1930's iri the Okhotsk and Ber ing Seas, and after World War II their ciitch regu-

larly xceeded tl o Japanese catch. '!'he product is canned, of good quality and

usiially u ed for export. Under pre visions of the Japanese-Soviet 1'isheries

C;onvr. ntion. the «ontincntal Shelf Ounveiition aiid the recently declare;1 USSR

200- rile Pishirig Zone, the Soviet Unioii has been graduaHy phasing out the

lung -"-tablished Japanese:rab fis!-eries in the western Herjng and i!i» Okhotsk

Seas. The position of the Soviet Union, t!ien, is exactly opposite to tliut of

Where Jap in lias !iad to tur.i tc Taiiner' crab, sriails, etc. to 1 eep her

127



iridustry alive, tl-,c USSR iras been <bi< t- incr«<ase her production ot .:ing crab

with litt e i»centi~ e to begin produ< t;o» <>.' tr:<-. tess desirable Tan:ier <. r ab and

other species

We might predict, however, that th ~ position. of the Soviet Unio". will soon

change . T he se.-i<.s of recent 200- "i le declai-ntions will sev<'.rely cur'. iil the

fishing area for Soviet vessels, ari« in «i de< to keeii her vessels busy «rid main-

tain her pro<iuction schedule, t<ie I SSlt will b<. re-exarriinin<q <he exploitable

resources within lier own 200-niile zorie. if tr u<, tlien we can expect the Soviet

Uniori to al< o be looking for a mark t f<-r Tannei crab and she c«iild b.' a serious

competitor for Alaska.

Sino<- Korea was a coloriy oi <pa<i betwe< ri 1912 and 1945, tlie <.arly his-

torie. of the king crab/Tan<ter erat fisheries for the two countries ar< quite

similar. At one time there was a v< ry significant fishery for 'large" <-.rabs

along the east ccast of Korea, espe<.ialiy off the Prefecture of Gyeongsang Huk

Do, but in one year the catch fell <l: amati«ally irom 2, 179 mt �964! tc 271 mt

�965! . The reason for the declirie is iiot known,

It is debatable whether or not we should include China in this review

since there are nn stocks of Tanne; cr ab   Ghi<inoecetes sp. ! iri C:hines<. waters.

Within the past ten years, h<iwever, TLiwan iias beguri to utilize a r ei-:ted spe-

cies «f crab  Portunus sp.! for can un<a and export as "snow" crab. Accordingly,

this information lia been itic]u<ied,,ilthough the supply is limited an<i the quality

of th< canned product generaily int< rior to;nat of the true Tanner crumb.



Distribution

I ive species of Tanner crab liave been reported from the North Pacific

and Arctic Oceans and the Bering, Okhotsk, Japan and East China Seas.

�! Opilic  i,e,, Chionoecete, opiiio! has the broadest range ot the

five species, extending from Britisli Columbia in the east to the Arctic Ocean

iri the north and to tkie iiorthern Ea.-. t Clii»a Sea  along the soutliern ccast of

Korea! in tlie west, They also occur off the co~st of Greenland. Thc adults

are found in the Japan Sea at depths oi 200 to 450 meters and in water with

0
temperatures of 0. 4 � 4.4 C: The iriajoritv o' the males are fourid in a band

fi.om 225 to 275 rreters in depth while tl.e females are more dispersed, 3epend-

1ing uoon the stage of maturity and molting. Opilio is found in shallower

water's to the north  e.g., at depth; of 30 to  l0 meters in Aniva Bay off the

east coast of Sakhalin! .

Opilio is the smallest of tlie five species of crab. In the Japan Sea

it reaches a maxirrium size of 142 mr i carapace width at an estimated age of

20 years, The average size of crabs in thc commercial catch from the.japan

Sea �964 to 1970, Fukut Prefecture! r anges from 98 to 118 mm carapace width

and from 399 to 603 gi i» weigl<t.

�! Bairdi ls found in the ea.; tei n 13ering Sea, the Aleutiari Islands

and as far;outh as British Columbi<o, «nd thr rr»ajority are fou»rl a<»lep'hs

less than 2 � meters jn dep:ir,

Hai r rli, kieirig a larger' speci< s arid living iri shallower water s, <iomi-

1
In the Japan Se<i, female Opilio, a tliey become mature, generally are

found at depths of 22 ~ to 240 meters a»el l<iter, when they pass throu<lb the

reproductive stag» s, are found at lepth- oi 250 to 260 mr. ters.
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nates tlic 1J,S, commercial r atch ot Tarinr -. ci ab in Alaskan waters. Tne male

crab i r acllt-'s a iIiaxlmum size ol about:68 irli;i;Il 13 or ld vear s. E lip average

size group in th» eastern Bering S~ a fisher'y is between 85 arid 129 rniri cara-

pace width, and an average weight I f about 1 kg.

�! !aponicus, or bcnizuwa -ganr, is f~»hand in the deeper r,ater of

the Japan and Okhotsk Seas, usual: iri water lvom 500 to 2500 meters ri depth.

'I'here is some overlapping in vertic.rl disrr ibutiori with the morr corrir ion Opilio.

lt is a deeper red colo~ than opilio, bu', ll':tie l.- known oi it- life liistory and

movements .

�! 'l'annevi is a deep water spcrir s fcund only in the eastern North

Pacific Oce,-iri  Washington !o Lowe Ca!if~ r'ni-i! occur ring at depths of 450 to

1500 meters or rror'e. It is not fishy d cornmerci,illy but they are relati,ely

abundant in some areas. I' or evam">le, Pr reyea �966! reports catches up to

400 lbs./hour  average 25 lbs./noi v! by trawl off the Columbia River, Growth

and niovements are similar to Opili<..

Tannevi is a large crab: Males ittain a riiaximum size of 181 mrn cara-

pace width  average weight of ! .09 kg!, females 130 mm  average weight

1.35 <g! .

�! Angulatus resembles Ta.urer i ind i' fourrd over a broad ar~ a

of. the North Pacific, from the east coast of Karrichatka  Avacha Bay!, ln the

Bering Sea and Gulf of Alaska, and soiith to of'. the coast of Oregon. 7 lthough

Angulatus has been reported from waters 90 meters .in depth, it is corsidered

to be a deep water species and geni Lolly fourrd it depths of 1,000 rioters or



more. Angulatus is not fished comrrercially and little is known of its life

history and rrrovemerits .

This ciab is slightly smaller ':hari Tanneii, with a maximum carapace

wi d th for males of 151 mm .

Hybridization among the species appears to be common. The hybrid

 ;. bairdi x  ~. opilio forms a signific.int part of the catch in the easterii Bering

Sea arid hybr ids of C. japonicus x C. opilio occur iri the 7apan Sea.

Resource

At the present time, only three oi the five species of Tanner crab are

fis he<i commercia!.ly;

�! Bairdi is larger t!ran opilio or ! sporiicus, is abundant in

southeaster n Bering Sea, the Aleutiaris and the Gulf of Alaska, and for~s the

backbone of the American Tanner crab fishery, Initially, the eastern Bering

Sea stocks were fished exclusively by 7apanese arid Soviet mothership fleets.

Beginning in 1965 tlie catches reache<! a peak in 1969-1970 �4, 000 mt! . Sub-

sequent negotiatioiis have gradually orced thc Japanese and Soviet 'fisheries

out of the major fishing grounds for bairdi. Since that time riegotiatioris with

! apan and the USSR have sharply ciirtaile<i foreign catches until this year,

these fisher ies for bairdi have been 'ir! u illy eliminated,

The U.S, fisheries began in 1967, iose to a level of 5,000 to 6,000 mt in

1969- '971, <lnd to a 27,000 mt level n 197;! . 'I'he stocks are riow undei the

complete protection of the Fishery C:noser vation and Mariagerrient Act. of 1976.

According to the Preliminary Manas<:ment Plan prepar'ed by the Natiorr il Marine

13!
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I-ishei.ies Service for 1977, the maximum sustainable yield for Bering Sea

bairdi stocks has been calculated to!>e «bout 49,000 mt with an optimum yield

of 30, 000 mt,

Although tlie maximum sustainable yield is not known for stocks of bairdi

other than t!ie Bering Sea stocks, it is > easonable to assume that. the total maxi-

mum sustainable yield for all of Ala ka would lie between 75,000 to 100,000 mt.

�! Opi!io is the sma!lest of the tive species of Tanner crab and abun-

riant in the Japan, Okhotsk and Beririg Seas, After World War I! the c itches

from the Japan Sea i eac!ied a peck ~ ! I!i, 000 to 16,000 mt in 1963-1964, main-

tained a yield of 10,000 to 13,000 mt through 1972, and then declined oier the

past 4 or 5 years .

The population parameters fo. the Japan stocks of opilio have beeii

quite well established  Ogata, 1974!, wrth evidence that the stocks have been

heavily exploited and require gr'eat~ i protection in order to restore trem to

their former leve! of yield. This is i specially true for female crabs

Tanner crab is a delicacy in I'urea, and while most of the Blue  ,'rab are

exported to Japan, most Tanner' crab are < orisurned domestically.

The Korean fishery for opilic is not largo, however, with a maximum

catch of about 3,500 mt in 1962. tho!ir t year that statistics are availaoie. Most

significant was the sudden drop in catch fiom 2, 179 mt in 1964 to only 271 mt in

1965. 'I'he .,tock have never recov r eu.

Although the literatur'u available does riot specifically give the r '.aximum

sustarnable yield for Japan Sea opi1ir, 't i» assumed that it would he alar iit

10,000-!.2,000 mt t year.



Ii is impossible io dr rw any i onc1»sio>»I>out the size of the resource in

ttre Okhotsk and the wester rr 13ering Sea. A peak Japanese catch of 1.'-,000 mt

occurred in the tirst year of serio».- fishing or Tanner crab �967! in the

Okhotsk Sea, and a year latrr    968! a peak of 13,000 mt was reached in the

Olyutorski «r>d Navarin ar eas. Th~  !SSR has also e.'fectively reducer1 Japanese

fishir>g effort and area throuoh acti >» of he Japan So~ iet Fisheries Cr>rnmission

or through bilateral negotiatiorrs a' r c >ntinental shelf resource.

A fur.tl>er c~>mplicatior. is the rom >l< te lack of data from the Soviet Union

on domestic catches of Tanner crab. I. is assumed that Tanner crab are being

takeo by a number of local Kholkhoz along the coasts of the Okhotsk and

Bering Seas, and it is anticioated t.>ai the larger Soviet vessels, forced out of

the 200-mile zones of other countries, will be directed into these fisheries to

help maintain production. There i., already evidence of this in the current

Japan � Soviet negotiations: The So quiet's position is to eliminate all Japanese

crab fishing from the USSR 200-mil zone. From all oi this we can only

assume that the stocks of opilio in tnc soviet Far East are very large, and

if fully developed for export I>urposr s, cculd easily saturate the Japanese

market  i.e., if Japan allowed therr. to dr. so! .

The caste> n Bering Sea stocl.s, of course, are extremely large, almost

beyond imagination. The maximum susta>nable yield has been calrula;.ed to
0

be about 150,000 rit -- half of whic» occur north of 58 N latitude. Although

only a guess, if all fisheries for oprlio were fully developed  both Nor th Ameri-

can and Asian!, we could easily be talkirrg about a total annual supply of per-

haps 300, 000 metric tons or mor e.
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�! The fish~ ry for benizuwal--g ini  C. !aponicus! in the J apar. Sea

is stirl in the exploratory stage of d ve!opment. Fiowever, as a result of the

recently declired 200-mite zones, tiir t'overriment ot japan and the Jananese

fishirig industry ar e actually ilevel .tung a fishei y at tiie present time, and

althouglr tliere is no infer mation or the actual size of the stock, the newly

formed jap,in Sea Crab Pot 1'isherie: Association believes that the resource is

substantial, possibly as large as opilio ir th< japan Sea, or about 10, �0 mt,

F is hi rig Met.hod

Tr'aditionally, the Japanese and Russi ins developed their crab:isheries

by using large mesh tangle nets set along the bottom of the fishing area. There

were two main objections to the usp of the. e nets; �! the destructiori ot

large numbers of females and urrder sized tTtale crab when removed. from the

nets, and �! the cortflict with tkie ~se of trawls or other types of mobile gear.

Accordingly, the United States through bilateral negotiations began in 1967

to shift the japanese fishery from t<-ngle net to a pot fishery. The conversion

was complete in 1973.

Similarly, in 1973 the Japan-Soviet Corrrmission began the expei imental

use of pots in the western Bering arid Okhotsk Seas in 1973, with partial con-

version in 1974 and complete conv»: sion by  97!>,

At thE pl eseii t time, about 75:; of tile tc tal catch of Tanner crab is taken

by pots witli tiie remaining 25-o takeii a a mixed catch by the small and off-

shore trawlers operating in the Japin Sea and in the Okhotsk/Bering Seas and

13~



1
the North Pacific Ocean off Hokkaido. Fur ther, the proposed fishery for

benizuwai-gani in the Japan Sea  a deep-water fishery! will also be a pot

fishery,

The production statistics, which are readily available in the  'overnrnent

publications, leave much to be desired. The information on fresh crab is

a samp1e from the major fish landing ports -- data for 1964 to 1966 come from

some 284 ports and are probably quite complete, but more recent years are based

on a sample of 67 ports, and there is no reasonable way to equate the two series

of data. The information for frozen crab is taken from tables of mothership

production and accounts for the bulk of the domestic production. Although

there is a long series of consistent and complete statistics on the annual pack

of king crab and other crab in standard cases, the pack of Tanner crab is not

published and not usually available to the public, However, even with these

inconsistencies, we can make some general conclusions about production

trends.

There is no questiorr but that the production of both domestic produced fresh

and frozen Tanner crab have declined over the past 5 or 6 years -- fresh crab from

some 9,107 mt in 1971 to 3,932 mt in 1974 and frozen crab from 14,420 mt in 1970 to

6,443 mt in 1973. This is due to the reduction of crab quotas, both in the U.S.

Eastern Bering Sea area and the Soviet western Bering Sea and the Okhotsk Sea.

In contrast, the production of fresn and frozen king and other crab  mainly hair

crab! has increased at the expense of canned crab.

1
Tanner crab consist of about 1% oi the total catch by small and offshore trawls.
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Lacking more detailed data, we inust rely upon general impreseions of

representatives of the Japanese F'isl <in<i Companies in Seattle. It is believed by

most that the production of canned h<iir crab has declined to about l0;, of other,

a,id if true, this would meaii that c-:rined 'I ann< r crab would remain ai 100,000

to 150,000 cases. gttite fr'ankly, tliis is a«guess and needs to be coriii'med.

In Kor ea, a small amount of "large" cr sb are canned �0 mt. in 1972, 21 mt in

1973 <ind;> mt in 1974!, and the rerr ainder is '-old fresh/chilled.

1ri 'I'aiwan, the produr tion ot I'nr trodi<»s sp. is about 10,000 mt p< r yea!,

mostly '.'oi' export «s "snow crab. 'I hei e is»« irifoi mation on thu total production

ol this crab.

The Soviet Union presumably -;ariiic<l most, if not all, of the Tanner

crab taken by their motherships fishir!<> iri t>ie e ~stern Bering Sea for domestic

consumption but inforrrtation is lackrn<g o» tlie kind and air!our]t of Tan!ter

crab processed at shore plants.

Imports and Expoi ts

Although th< Japat>es<; Gusto«is I<r ports do not provide a bi eak.'own of Tanner

erat> imports alanei almost alt of tl<� froze!i ci -ib impor ts from tlie Uriited States are

'I'a<i»er crab and rio otiiei couiitr y «xp.ii'ts Thinner crab to Japa<i at th<. present

tiiiie xcept South Korea  about t00 .nt pr r yr ai ! As showri in T sblr 4, Japan-

~:-so imports of fro. en '7'annr r cr;<b ~< ri i» ir: l971-1972, rose suddenly to 6,273

nit i!i 197:3, decl ri<.<i in 1974-1975 ~s a rcsul! «I tiie "oil shock' arid rtristabl<-'

co<in J."Ilic conditio r» iri ] apan, arid ' ec«vf 'i'-'<1 in 1976 to total 4, 606 n it .
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Tab]e 4, !apanesc !t;iport., ni ! i;:';~; r t', of 7'armer Grab

Impor ts  U,h, f; o;:en <-.'xpnrt.:  canna<! !
Quant' ty

 mt!
Qu n'aty Value Price

 .nt!  rnil. yen!  yen/kg!Year

1967

1968

1969

1970

31 3s,'71971 1, 369l, 457 940

730231972

5!9 16264

526230645

669

842

14'!

1973 6,273

1974 3,524

1975 1,901

1976 4,506

3, 761

2,274

1,271

3,793

1,026

2,531

2,287



There is no relation between the total amount of all crab importe<l into

Japan and the total of Tanner crab a.one: The total amount of crab iriipor ted

 i. e., 9,338 to 1Z,49Z mt! ha" remairied about. tlie same with the propoi tion of

Tanner crab varying between 18 and 58,- with no apparent pattern.

Japan processes and exports <-.armed Tanner crab to about 20 roiintries,

half going to the Unite<i States in 1974, about 25' to I- rance and about 10'-o to

Holland.

As noted above, Taiwan is exl>ortin<�- canned crabmeat, called snow crab,

to a number of countries including th. Uinitred States. One company has been

processing and exportin<g about 20,000 cases �8 � 6 oz. tins pe. case! of snow

crab per year to some 14 couritries. Tli>s conipar>y is also inter< -ted iii impor-

ting frozen crab fr om Alaska for processing in Taiwan for export.

Unfortunately, no information is available on the exports and imports of

Tanner crab from the USSR, It is kiiown, however, that the USSR has canned

king crab for a nuir>ber of year' for expo<'t., n airily for the Luropean iI1al1;ets,

Supply

The total landings, imports arid exl>or ts have been converted t<> whole

crab equivalents rid combined in T«ble '>» i>rder to obtain sorrie idea of the

tr'erid iri per capiti> supply of Tariiiei crab ir> 1<>pan. Althougn some adiiist-

merits will have to be made in the d«r«, t2>< gener ~1 picture shown iri 1'!gure 1

is most inter esting. There was i ral>i<i rls<. in the supply of Taiiiier c> ab from

1968 to 1970, and then a decline iri the years 1970 and 1971 because oi i»ter-

iiational curtailment ar>d 2>efore U.S pro<luctiori of frozer, Taiiner crate fi>r

export was fully established, a peah. i!i l973, a decline in 1974 due t uristable
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Pl '<>n<>mt ' <'onrtitii>tie i n j ip iri, «ii<1 ', u. tt i i   I< <.Jir>< iri ] 9'7!'> . V  ! y I»! I imina, y

<1 ! t >  !v:ii 1«l>1» for 1976 show sor]io r!.  . o . er y for 1 976, b ut. still fax I r orri tl >e peak

year of 19f 8, 1970 oi. 1973.

>X linrar tr<'.>id line is drawn;.i tho same qr aj>ti to indicate the r' Iationship

<>.' p» i <;«pit« s if>$>ty c>f far>r>»t < r«k i.> '.i>i«-. 'I'his iricreasir. i ti or«l ~< iii: to be

s a I! j>or t >d t  > .' o rt>e <1 e cJ l' »e,' >y d at r I i ! Irl W! ii ! t..' sa l < C,or i s u rrio i r /l i> k ts w, i i <.: I i

siiow p<>r' capita suj>j>ly of b<>ilcd Tarrnc. ' rk f<>r the years 197!- t9> ">  I'incur c

2 and Table 6'>

Of partici>l ir interest in thes< tw<> rtr«phs is the cyclical nar»re of supply

ot Tar>ner cr ih, borh whole and boi   d. As tirrie seri»s on I>roductron .rata for

a'1 cr sb bee<>me rnoi e corrrplet», the cyclr< >1 ri rtute of par ticular 'peci< = in

relati»r> to tlr<. «ntii c suppl; ma~ bc i'<i. ealcd

It is difficult to intorpr»t, with tire data >vailak>le, any trend in supply

ot wh >le Tanner "rak> in the r«.xt 3» 4 year s. If the preliminary j>er 'apita

supply v iluc for 197~, wlicri corifir:.cd, r»niains low, then wo rriay a ume that

tlic a , »rage level of -upply of Tann  i c <i-ah in tii<. japan market is ak>o«' 3;>,000

rrit.  o> the p< r capita supply of t!.43,'> k<3 per person!, However, the. ~«lue

tooks strange ind < ould w< 11 be mo<l>fi»d wlieri tire final r'epor ts for 197.'> and

] 976 k>»corn< «vail i b ic.

Wliat<. v< r tkrc curve miglit bc, up or down or stable, somewhere in the

frituro there will k>  a maximum anio int oi crab that can be marketed i>- 3apan.

Wr cannot comp»;c with the "mass-«<ught" species such as macker'el, tacks,

s 3I dliies or saur y t t>at. tlie llousewif can buy in the Tokyo retail fish m .rkets

for $0. 10 to 0. 3 > " j>ound, Let s for. <!et ak>i>ut competition from other p; oducts
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108,7�4,597 0.0421973

7,807 0 049110,0491974

111,8505,120 0. 0461975

Sales

 mt!

 A]1-J ~p~r, C:r,i.',urr.  i '",,!i ;1,'='.;e I.<ark.ets!



or other countrie. and consider that the or>ly supply of Tanner crab for Japan

would come!rom li. S. water s harvested by I.. S, fislrermer!. This would mean

a total MSY of about 200,000 r»t of T -r>ner crab ar!d I cannot visualize un<ier

any circumstances that we can sell t iis amount to Japan -- it would mean art

added per capita supply of about 1. B kg of Tanner crab per p<.r son per year, or

about 3% of their total per capita supply of tish at th< present time.

There is no questior>, however, thai. we can sell considerably r!,ore

Tanr!er crab to Japan, but to do so would <.nt il, among other things, <» mar-

ket development program in Jap<rn that wnulri increase the market dern,md

 and raise the per capita supply cur ve lr> Picture 1!, !n addition   tr>d,!s

rr!entioned before!, r»uch attention should be giver> to the develooment oi a domes-

tic market for Tarrner crab as well a.-; export markets in other countr!e,

Price Structure

The mechanics of the Japanese m~rketin<~ system will not i>e r eviewed

here since it has beer. descr iL>ed in so!ne detail in the three article., th st ap-

peared in Alaska Seas and Coasts  Atkin on, 1976a, b and c! . 'I'I>er e arc three

channels of supply  I! the Japanese < orresti<. tisher men throu<!h the r coopera-

tives, �! the bona fide fishing <-omp,«»es  ir>cludir!q a few independe:!t vessel

owners!, ar>d �! thc tradin<g comp.»>i< '. It " a hi<lhly competiti.'e indrrstry

with <lifficult neo,otiations b<>tween thc 'i.,h<.!!n< n and the fish>ng < omp-»iles and

much jealousy be tween the '.>shing < ompan!es and the tr adirr<! corr.p<a:,;<-.s.

Ther» are also three levels o' s ries. �! the point of lan<.'inq,' ~r the

production center ! ar!d the pr ice is sor»owha'. < omparable to the <>x-vessel
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C >ii.; a n;  > v'h iJ ..;,!'  pr i C<,   .. 1i ...;;,1, » Il  f; I nf J«.J kin j <:r ih, T i; i i < I

c'iat> ar; 1  ir'iii <.ra!>, !>y f-'I r- lr < Iur - rr «'. Ir!r'ntf>

1' >. tli<!i s ..rr   i <>! t!!  ~ lit  i iti�c wi i! '.!: ! I .. >Liv pr  >vi '.c r<i 1:i'i >ri-il  Pet ril

Or1 C<GL> lan�EI  VS ill1d I'Il ar.''c! ! I.or I: .IU rr , E! I'. ' 'c ' '.slOIIi>11y, UIiprrk~lrS! c!1 delta

 'ir!1 I! > ok! ta! Il ~ '<! I, !n fri  ' J >." ilc  lcs % J 'n  y,,:ir' 1 is he I'rcs   rss >el~ tICIE! i ii i the

Val E !u.. !ll'f>  i.:CS 'E.!i>.' t:> t'I ' rl it ' I I ' ir: '.'' "rE '.  

f'<>«-Eri <- xr .T .r! >t. »I r. t'E . J ah, rE<- j  f>I «'- str-I:ctrire for Tr'',  ter:' >1!

Orily '.1>r   S > i e "  >I � rtu ii  r<V iil I,' J<: I,.:ii III«I i II >ur tS  T..bl .>!, II'id

«ver agCS pr iee";it t!1C f'i. hing p<>: '.:; t'Tuk>le 7! arid 'w JEOlcSale 1! I'i .   .11tir

from the consumer markets for all of Japan. 'I'hese have been plotted in

cor lj>el 'lij >1>  >f a<i Juste� r>v  I a >t ' fr>rii ',ci 1 Jii lc !   al>Jc ' ! w It.' I !tai

Supply fOr 11 Ti IIIIcr Ci uk. »� foi o;.>iliu,.lone iu .;JEOv. II irr l. rgu." i 3.

Note that tti .' pl'l :r Iias co;;-irEEI<-� t i rrs< ',Ii', n i�hout th< 6-y< r1r pc"End �969�

]974! and <.an prot>ak>fy 1>e <itti If>i>':  <J t<> t!I <irr wi»g popularity  >t 1> rirdi.

Oi! the ether l!ar! i, the sur!ply of opilio 1!a.j  f<=cliiied slie!h fly.

In Cortckusi:>II

Thc r E >in r!!arket fo: 'I anr  r   rat' in N  r the ist Asian cnuntrif.s 1:-; Jaf>an,

wher» ~ lristory .>1 frshing ori Ef« ir  iwrr 1«:ak stre<!ks is already establi�fied,

t!iere is a <jrowir!q rmport rziurkct fr .i;EE Al is!;a, i id t!ic consumer dc:EE,rrrd is

favorable. f' or c r f ws ar. iriir ort b1i «nail fisher ie., produ<.ts, <'<ccpt t:>r pro-

C<!SSir!g hOn 3

CeSSiri� and expOrt, hut taritt JS tnr f>iqh fOr im!>Ort Of Tanner crab fOr domeS-

EiC COnSurrrptiO!1. The Sovic. LJrriori, aft .r' the re .pntly deolared �0-m,JC limit

1 Igure ..j

I aE wr>n ls 1 liter cate '. 1n I ITlpOYtrn I I aw,,r oRcn <'I af> tol $> I 0
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price, �! the consumer wholesale mark< t  such as the Tokyo E'ish Mt..'ket!

and the price is fix< d by auction wi i> a 5 .'i o- commissi<>n <>r a ne<g<itiat<.<i price

with a 2.5 or 3,0-, corrrmissiori, <an<3 �! the retail price ir< vaiious citi< s

'I'here are several levels of riiiddlerri< n between each category,

On the whole, the japanese G<ivernr<rent publishes exc<.llcnt statistics

when we con ider the variety of spr cies «nd I>roducts <and fishing are <s Most

frequ<ir?tiy, howev< r, the statistics 1«ck;kie detaik necessary foi -. st<i<!y of a

single species, such i; Tanner eral>, k.u' i<istu i<i, are gorier ally fin« il crab

species lumped togotkier irito a sing..c c,<t< gor y ioi. "crab." Thc. c ir<.;.,ome

exceptions .

Total landings are available t<>r Kin<! cr rb, Tanr<er crab, blue « ab

arid others, by year and by gear . Moti?er ship 1?roductiorr figures i<c avail-

able for king crab and Tanri<r crab processed aboard mother ships. Data on

the production of canned crab are available for king crab and other s, Import

data are for ail cr<ihs combined but basically all impor ts of tr oxer> cr ik from

the United States is for Tanner eral an<I usak>ke . Fxi>ort d«ta are onI',> f<?r'

ca»ried crak>  i.e., kin<1 c<ab, Tarr»<vr <.r,.b, ii«ir ci «L>, "Elari is 1;i" cr.ik>

a<i<i otliers!

Market price data are sirr<ilar ly mixe<i. 'I'ar>ner' cr'«k?  fr <'sl> <0n«. ''hille<i!

ar e a','a>]able iro<'« the P r'o<.'>actj <>ri G< << 1< i ., <>» <> sa<ripke k><isis, c<irki«.. ', <. <'. i 287

fishir<g por ts, lat<;< fr orri  >7 iishi<i<g po< ts - � »<>', total. I'r ozcn cr a>b <'.?ia ar' e

avail<ible from mothership statistic. !<,r kirig crab, T -inner c < ik> in d - '. ner's .
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