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Limited entry was considered and rejected in 1984 partly because
participation levels had been extraordinarily high during the previous few years
and were expected to decline as stocks of Dungeness crabs in other non-Alaskan

areas recovered and prices decreased.



in. PARTICIPATION

Number of Total Participants

From 1974-75 to 1989-90, 732 unique persons have participated in the
Dungeness crab fishery in southeastern Alaska. The cumulative total participants
(sum over all seasons of the number of participants fishing in each season)
dur'ng the same time period was 1,783. Until 1980-81, the number of people
fishing Dungeness crab was 35 or less. The number doubled from 22 to 68 in
1981-82 and doubled again in 1982-83 from 68 to 122. Participation has steadily

increased since 1982-83 to a high of 255 in the 1988-89 season (Figure 2).

Most of the increase in participation has occurred in the D0O9B fishery. The
numbers of fishermen in the D91B and D99B fisheries have remained relatively
constant since 1981-82. The number of D12A (diving or hand picking) permits

fished has varied from 1 in 1984-85 and 1988-89 to 6 in the 1981-82 and 1989-

90 seasons.

Although the numbers are preliminary, the total number of participants in
the 1989-90 season was 239. This may be the first season since 1980-81 that

effort in the southeastern Dungeness crab fisher)' has decreased.
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TOTAL PARTICIPANTS
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Figure 2. Total number of participants in the southeastern Alaska
Dungeness crab fishery. On the x-axis, 74 represents the 1974-75 season,
75 represents the 1975-76 season, etc.

First-Year Participants

In 1981-82, fifty first-year participants entered the fishery. This was a
significant increase over the numbers of first-year fishermen in previous years.
Since 1982-83, an average of 82 + 12 (standard deviation) new fishermen have
entered the Dungeness crab fishery in southeastern Alaska every season, with the

largest number of new participants, 94, occurring in 1985-86 (Figure 3).
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FIRST-YEAR PARTICIPANTS
Southeastern Alaska Dungeness Crab

SEASON
Figure 3. Number of first-year participants in the southeastern Alaska

Dungeness crab fishery. On the x-axis, 74 represents the 1974-75 season,
75 represents the 1975-76 season, etc.

Residency

Before 1977-78, only 10% of the participants in the southeastern Alaskan
Dungeness crab fishery were not Alaskan residents. Non-resident participation
began to increase in 1978-79 and was greatest in 1982-83 at 30% (36 persons) of
the total number of participants (Figure 4). Participation by non-Alaskans has

since decreased from 1982-83 to the 1988-89 level of 9% (23 persons).
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Participation by non-resident fishermen may be related to decreased harvest
in non-Alaskan Pacific Coast (British Columbia, 'Washington, Oregon and
California) Dungeness crab fisheries (Figure 4). The number of non-residents in
the southeastern Dungeness crab fishery was highest in 1982, historically one of
the lowest harvest periods in the Pacific Coast fishery. Although the Pacific
Coast harvest has improved greatly in the 1988-89 and 1989-90 seasons, the
percentage of non-resident participants in the southeastern Alaska fishery has

not changed significantly.

Of the 28 unique non-resident participants in 1982-83, 61% were from
Washington, 36% were from Oregon and 4% were non-residents with Alaskan
addresses. In the 1988-89 season, 27% of the unique non-residents were
residents of Washington, 8% were from California, and the remaining 55% were

from Colorado, Idaho, Vermont or were non-residents with Alaskan addresses.
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Figure 4. Relationship of the Pacific Coast (Washington, Oregon,
California and British Columbia) Dungeness crab harvest to the residency
of participants in the southeastern AJaska Dungeness crab fishery.

Influence of Other Fisheries on Effort in Southeastern Alaska

The price for southeastern Dungeness crab appears to have been inversely
related to crab harvests in Washington, Oregon and California since the mid-
WTO’s (Figure 5). Low catches from non-Alaskan Pacific Coast areas raised
Dungeness crab prices in southeastern AJaska and led to increased effort. In the
early 1980’s, the decline of the Pacific Coast fisheries created an increased

demand for Alaskan product.
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PACIFIC COAST HARVEST

SEASON

Figure 5. Combined harvests of Pacific Coast Dungeness crab fisheries
(British Columbia, Washington, Oregon and California) and the price of
Dungeness crab (in real dollars based on the Consumer Price Index value

in December, 1989) in southeastern Alaska. On the x-axis, 74 represents

the 1974-75 season, 75 represents the 1975-76 season, etc.

In recent years, the number of participants has continued to increase despite
increased production in British Columbia, Washington, Oregon and California,
and apparent declines in the real ex-vessel price per pound of Dungeness crab in
southeastern Alaska. The average CFEC ex-vessel price for Dungeness crab in
southeastern Alaska in 1988 was estimated at $0.95 per pound. The number of

processors buying Dungeness crab in southeastern Alaska increased from 6 in

1979 and 1980 to 11 in 1981 and 13 in 1982 (Processor Annual Repons). About
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12 to 14 processors have reported Dungeness crab purchases on their Processor

Annual Reports every year from 1984 to 1988.

Cycles of Dungeness Crab Populations

The Dungeness crab populations in northern California, Oregon and
Washington have exhibited cyclic variations in abundance which were somewhat
independent of variations in fishing effort. The period of the cycle has been
regular at about ten years for northern California, Oregon and Washington
(Figure 6), but the amplitude has been variable. Crab populations in central

California crashed in the late 1950°s and have not recovered.

Dungeness crabs in British Columbia and Alaska do not appear to be cyclic
in abundance (Botsford, 19862). However, significant changes in effort in the
southeastern Alaska fishery affect biological interpretation of population

abundance and may mask cycles of abundance.

Proposed causal mechanisms for the cycles have been predator-prey

interactions, density-dependent recruitment, cyclic environmental variables or

ZBotsford, L. W. 1986. Population dynamics of the Dungeness Crab (Cancer
magister). In: Jamieson, G. S. and N. Bourne (eds.) Canadian Special
Publication of Fisheries and Aquatic Sciences 92: 140-153.
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Figure 6. Harvest of Dungeness crabs in northern California, Oregon,
Washington and southeastern .Alaska.



combinations of the three (for review, see Botsford, 1986). Changes in effort

may be partially responsible for cycles of harvest levels.

Recruitment in the Dungeness crab fisheries is inconsistent. Years with large
population abundances may be a result of good recruitment years which support
high harvest levels for a few years. Years with low abundances of Dungeness
crabs may result from poor recruitment. Removal of a large year class by the
fishery may pave the way for another year of good recruitment if recruitment is

indeed density-dependent.

The southeastern Alaska Dungeness crab fishery is less inclined toward
extremes in good and bad recruitment years (Ken Imamura, ADF&G). Most of
the fishery occurs in inside waters, and is insulated from dramatic environmental
changes that could affect recruitment. The Yakutat fishery with its open
coastline experiences environmental and recruitment variations similar to the
Washington, Oregon and California coasts. Patterns of recruitment in the

southeastern fishery parallel those of Yakutat, but are less extreme.

The number of total participants, both resident and non-residents, in the
Dungeness crab fishery may also be related to the declining harvests of other
crab species in southeastern .Alaska. At the time the total participants in the
Dungeness crab fishery began to increase, the Tanner crab harvest in
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southeastern Alaska was declining, as was the red and blue king crab harvest.

Some king and Tanner crab fishermen may have switched over to Dungeness

crabs in the wake of declining populations of other crabs in southeastern Alaska

(Figure 7), and/or the limitation of the southeastern Alaska king and Tanner

crab fisheries in 1984.

NON-DUNGENESS CRAB HARVEST
IN SOUTHEASTERN ALASKA

NON-DUNGENESS

TANNER

RED/BLUE ICC

SEASON

Figure 7. Commercial catch of Tanner crab, red and blue king crab,
brown king crab and combined Tanner and king crab (non-Dungeness) in
southeastern Alaska. On the x-axis, 74 represents the 1974-75 season, 75
represents the 1975-76 season, etc.
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The increased effort in recent years in the Dungeness crab fishery may be
due in part to limited entry of the Tanner and king crab fisheries in southeastern
Alaska. Because Tanner and king crab pot permits have not been for sale, the

only crab fishery open to new fishermen in southeastern Alaska is the Dungeness

crab fishery. Some fishermen may be attempting to establish a participation

history in anticipation of eventual limitation of the Dungeness fishery.

Limited entry, decreased populations of king and Tanner crabs, improved
marketing and high prices of crab have contributed to consistently high effort in

the southeastern Alaska Dungeness crab fishery.

Multiple Years of Participation

The number of unique persons (in the combined D09B, D91B and D99B
fisheries) with specific year combinations of participation in the Dungeness
fishery since the 1974-75 season are presented in Table 1 During the 16
seasons from 1974-75 to 1989-90, a total of 732 unique persons fished Dungeness

crab in southeastern Alaska.

Only 1% of the participants have fished ten years or more. Thirteen percent

have fished five to ten years, and 86% have fished for less than five years.



Fifty-two percent, or 384 persons, fished only one year; the largest number (66

persons or 17%) of those entered the fishery for the first time in 1989-90.
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Table
Dungeness Crab Fisheries

Southeastern

History

Participation
of Years Fished and Year
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Number

SEASONS
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Table 1
Southeastern Dungeness Crab Fisheries
Participation History
Number of Years Fished and Year Combinations

SEASONS
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FISHERY:

V2

D09B (Pots,

Southeastern
Participation

Table 2

History*

Who Have Fished During

<50 ft.)

Yesr/Saajon

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

Combination

to
to
to
to
to
to
to
to
to
to
to
to
to
to

89-90
88-89
87-88
86-87
85-86
84-85
83-84
82-83
81-82
80-81
79-80
78-79
76-77
75-76

Total

Dungeness Crab Fisheries

Number of Participants
By Fishory,

the Given Time Period

Unique

222
312
373
428
487
544
574
609
626
632
639
644
647
657

Individuals



FISHERY:

D91B (Pots,

Year/Season Combination

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.

>50 ft.

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

)

to
to
to
to
to
to
to
to
to
to
to

to

Southeastern
Participation

89-90
88-89
87-88
86-87
85-86
84-85
83-84
82-83
81-82
80-81
79-80
78-79
76-77

Table 2

History:

Number

By Fishery,
Who Have Fished During

Total

Dungeness Crab Fisheries

of Participants

the Given Time Period

Unique

Individuals



Table 2

Southeastern Dungeness Crab Fisheries
Participation History: Number of Participan
By Fishery,
Who Have Fished During the Given Time Perio

FISHERY: D99B (Ring nets)

Year/Season Combination Total Unique Individuals
Jan. 1. 1989 to 89-90 7

Jan. 1. 1989 to 88-89 13

Jan. 1. 1989 to 87-88 18

Jan. 1, 1989 to 36-87 30

Jan. 1, 1989 to 85-86 42

Jan. 1, 1989 to 83-84 43

Jan. 1, 1989 to 82-83 49

Jan. 1. 1989 to 80-81 50

Jan. 1, 1989 to 79-80 51
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Table 2
Southeastern Dungeness Crab Fisheries
Participation History: Number of Participants

Who Have Fished During the Given Time Period

ALL FISHERIES COMBINED

Year/Sgason Combination Total Unique Individuals
Jan. 1, 19B9 to 89-90 239
Jan. 1, 1989 to 88-89 333
Jan. 1, 1989 to 87-88 399
Jan. 1, 1989 to 86-87 464
Jan. 1> 1989 to 85-86 532
Jan. 1, 1989 to 86-85 594
Jan. 1, 1989 to 83-86 627
Jan. 1, 1989 to 82-83 672
Jan. 1, 1989 to 81-82 695
Jan. 1, 1989 to 80-81 703
Jan. 1, 1989 to 79-80 713
Jan. 1, 1989 to 78-79 719
Jan. 1, 1989 to 76-77 722
Jon. 1, 1989 to 75-76 732



Dungeness crabs in the D12A (diving) fishery, 3,740 pounds, occurred in 1989-

90.

The distribution of catch in all seasons was skewed with a large percentage of
participants harvesting a small percentage of the catch (Table 3). For example,
in the 1988-89 season, 75% of the fishermen caught 19,730 pounds or less while

10% (25 people) caught 37,760 pounds or more.

Some fishermen believe that the increase in catch after 1981 was due not to
a higher abundance of crabs, but to increased effort in the southeastern
Dungeness crab fishery (Tim Koeneman, ADF&G). The number of people with

landings tripled in 1981-82 and the total catch increased five-fold.

The high harvest levels in 1987-88 and 1988-89 in southeastern Alaska
paralleled historically large harvests in the other Pacific Coast fisheries in those
years (Figure 8). Management biologists in Alaska, Washington and Oregon
attribute the recent good harvests to a strong 1984 year class that recruited into
the fishery in 1987 and 1988. A decline in the 1989 Pacific Coast catch reflects
the removal of the 1984 crabs by the fishery, and as a result, managers

anticipate declining harvests in the future (Steve Barry, Washington Department

of Fisheries).
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ALL FISHERIES COMBINED

Year/Season

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
lan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

Southeastern
Participation

Table 2

History:

Who Have Fished During

Combination

to
to
to
to
to
to
to
to
to
to
to
to
to
to

89-90
88-89
87-88
86-87
85-86
84-85
83-84
82-83
81-82
80-81
79-80
78-79
76-77
75-76

Total

Dungeness Crab Fisheries

Number of Participants
the Given Time Period

Unique

239
333
399
464
532
594
627
672
695
703
713
719
722
732

Individuals



IV. CATCH IN THE SOUTHEASTERN DUNGENESS CRAB FISHERY

Total Catch

Average, median and total4 pounds of Dungeness crab caught in southeastern
Alaska, and the 75th and 90th percentiles for catch are presented for all fisheries
combined (D09B, D91B and D99B), by unique number of persons by season in

Table 3. (See Table 9 for comparison of catch by vessels.)

The total catch has varied from 127,201 pounds in 1977-78 to 3,574,175
pounds in 1982-83 (Table 3). Prior to the 1981-82 season, the annual total catch
was less than one million pounds. The total seasonal catch in 1988-89, 3,309,795
pounds, was the third largest catch for the southeastern fishery since the 1974-

75 season.

About 90% of the total Dungeness catch since 1981-82 was harvested in the
small boat fishery (D09B), and 10% or less from the large boat fishery (D91B).
The ring net fishery (D99B) did not exist before the 1979-80 season and has

averaged less than 1% of the total catch. The largest seasonal harvest of

4The database used to calculate catch statistics consisted of 99% of all pounds
harvested.
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Dungeness crabs in the D12A (diving) fishery, 3,740 pounds, occurred in 1989-

90.

The distribution of catch in all seasons was skewed with a large percentage of
participants harvesting a small percentage of the catch (Table 3). For example,
in the 1988-89 season, 75% of the fishermen caught 19,730 pounds or less while

10% (25 people) caught 37,760 pounds or more.

Some fishermen believe that the increase in catch after 1981 was due not to
a higher abundance of crabs, but to increased effort in the southeastern
Dungeness crab fishery (Tim Koeneman, ADF&G). The number of people with

landings tripled in 1981-82 and the total catch increased five-fold.

The high harvest levels in 1987-88 and 1988-89 in southeastern Alaska
paralleled historically large harvests in the other Pacific Coast fisheries in those
years (Figure 8). Management biologists in Alaska, Washington and Oregon
attribute the recent good harvests to a strong 1984 year class that recruited into
the fishery in 1987 and 1988. A decline in the 1989 Pacific Coast catch reflects
the removal of the 1984 crabs by the fishery, and as a result, managers
anticipate declining harvests in the future (Steve Barry, Washington Department

of Fisheries).
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Figure 8. Total harvest of Dungeness crab from the Pacific Coast
fisheries (British Columbia, Washington, Oregon and California) compared
to the harvest from southeastern Alaska. On the x-axis, 74 represents the
1974-75 season, 75 represents the 1975-76 season, etc. Note that the
scales for Alaska and Pacific Coast catch are different.

Average Catch



Similarly, the average catch per person for all fisheries combined varied from
10,391 pounds per person in 1984-85 to 42,442 pounds per person in the 1981-
82 season (Table 3). The average catch in 1988-89 was 12,980 pounds per

person, approximately the mean average catch since the 1933-84 season.
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SEASON

74-75
75-76
76-77
77-78
78-74
79-80
80-81
81-82
82-83
83-84
84-85
85-86
86-87
87-88
88-89
89-90

Note:

Southeast Commercial
Harvost Distributionol

IIQUE AVERAGE
OPLE POUNDS
11 3,347
32 17,750
17 29,983
12 10,600
24 30,898
35 22,905
22 23,071
68 42,442
122 29,297
128 16,756
174 10,391
202 11,377
209 11,585
233 14,246
255 12,980
239 7,940

Table 3

MEDIAN
POUNDS

867
9,742
19,720
4,826
18,243
4,472
2,655
7,168
11,790
8,723
3,175
3,306
3,367
4,080
3,894
2,429

Dunoeness Crab Fisheries
Statistics By Season

TOTAL
POUNDS

36,817
567,986
509,718
127,201
741,549
001,676
507,551

2,886,039
3,574,175
2,144,762
1,808,062
2,298,134
2,421,258
3,319,408
3,309,795
1,897,777

75TH

90 TH

PERCENTILE PERCENTILE

4,574
21,719
59.999
14,025
37,375
35,322
28,891
55,712
38,975
26,633
14,639
12,317
15,110
18,411
19,730

9,724

The 1974-75 season consists only of data from 1975.
The 1989-90 season consists only of data from 1989, and
should be considered preliminary.

13,348
57,218
85,027
38,926
117,058
74,585
103,885
136,132
83,181
47,040
29,980
37 ,830
35,989
45.556
37,760
22,309



Summer vs. Winter Fisheries

The Dungeness crab fishery in southeastern Alaska has been predominately a
summer fishery (June, July and August). About 62% of the total seasonal

harvest was landed in the months of June, July and August (Table 4).

Legal-sized crabs are more abundant in the summer months after the new
recruits molt into the fishery, and weather conditions are more favorable for the
small boat fishery in the summer. Dungeness crabs are less active in the winter
months and spend more time burrowed into the substrate. Because of their

lower activity levels, crabs enter pots less readily in the winter than in the

summer.

The largest monthly harvest has been in July, with an average of 37% of the
total seasonal catch from 1984-85 to 1988-89. July has also been the month with
the most people fishing and the largest average catch per person in the last few

seasons.

The winter harvest (October through February) was greatest in 1987-88 at
924,802 pounds. Recent winter harvests have been much lower at 565,866
pounds in 1988-89 and 314,332 pounds in 1989-90 (without January or February
catch included, 1990 ADF&G Shellfish Report to the Board of Fisheries).
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V. EARNINGS IN THE SOUTHEASTERN ALASKA DUNGENESS CRAB FISHERY

Total Earnings

Average, median and total gross earnings5 of fishermen in the southeastern
Alaska Dungeness crab fishery and the 75th and 90th percentiles for earnings
are presented for all fisheries combined (D09B, D91B and D99B), by unique
number of persons by season in Table 5. (See Table 10 for comparison of

earnings by vessels.)

The total earnings in the southeastern Alaska Dungeness crab fishery were
highest in 1987-88 at $3,672,409 and lowest in 1977-78 at $64,305 (Table 5). The

gross earnings from the 1988-89 fishery was $3,154,951.

The total earnings by fishery (Table 5) roughly parallel the catch data

(Table 3).

-AH earnings values in this report are CFEC estimates of gross earnings. Gross
earnings refers to the amount received from the sale of crabs. No costs have been
subtracted.
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Average Earnings

The average gross earnings per person was $12,372 in 1988-89. The average
gross earnings per person has declined from a peak of $26,489 in the 1981-82

season, and has varied between $12,183 and $15,761 since 1984-85 (Table 5).

Diversification of Fishing income

Three years were chosen for examining diversification of fishing activity by
the Dungeness crab fleet in southeastern Alaska. The years chosen were 1980,
1985 and 1988. Those years were chosen to look at the fishery before the large
increase in effort began in the early 1980’ and in the most recent year with
complete gross earnings data (1988). A third year about mid-way between 1980

and 1989 was also chosen (1985).

In 1980, the southeastern Alaska Dungeness crab fishermen earned large
percentages of their annual fishing income from the king crab (K09A, K910),
Tanner crab (TO9B and T91B) and Dungeness crab (D09B, D91B) fisheries.
They also earned significant income from the halibut (B61B) and southeastern
herring purse seine fisheries (GO1A) in late spring and early summer, and the
southeastern salmon purse seine (SOIA) and drift gill net fisheries (SOSA) in the

late summer. These fisheries accounted for 90"c of the annual fishing income of



the Dungeness crab fishermen. Income from the Dungeness crab fishery alone

comprised 32% of the annual fishing income.

In 1985, the Dungeness crab fishermen were more diversified in their fishing
activities. There were more fishermen participating in the salmon hand troll
(S05B) and power troll (S15B) fisheries in southeastern Alaska, and in the
shrimp (P09B), sablefish (C61A) and miscellaneous fin fish (M61B) fisheries.
Five people fished the Bristol Bay salmon drift gill net fishery (SO03T) and four
people fished the Prince William Sound salmon purse seine fishery (SO1E) in
addition to the southeastern Alaska Dungeness crab fishery. These fisheries
accounted for 90% of the annual fishing income, with 31% of that coming from

Dungeness crab alone.

Diversification of fishing activity had increased again by 1988. The fisheries
mentioned ir. the previous paragraph contributed only 78% of the annual fishing
income in 1988. The income produced by the Dungeness crab fishery increased

to 38% of the annual fishing income, however.

The percentage of the total gross earnings from a fishery did not always
parallel the number of Dungeness crab fishermen participating in that fisher}'
For example, in 1988 36% of the Dungeness crab fishermen participated in the
halibut fisher}, but the gross earnings from halibut were less than 1% of the
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annual fishing income. Sizable percentages of the fishermen fished the
southeastern hand troll and pot shrimp fisheries, but 1% or less of the total
gross earnings for all fisheries combined for the year was generated by each of
those fisheries. Conversely, only 4% of the Dungeness crab fishermen fished the
southeastern salmon purse seine fishery, but they generated about 10% of the

annual gross earnings.

The two fisheries generating the highest percentages of the total monthly
income for the Dungeness crab fishermen, by month for 1980, 1985 and 1988

were as follows:

MONTH 1980 1985 1988

January T91B, TO09B T91K, DO091A K69A, TI9lE
February T91B, TO09B K69A, KA49A K69A, KA49A
March T91B, TO09B G34A, KB69A/GO1A G34A, T91D
April T91B, GO1A B61B, GO01A GO1A, K29A

May T91B, B61B B61B, D091A D091A, G34A
June D091A, B6IB D091A, S03T DO091A, SO03T

July D091A, S03A D091A, DO3A D091A, SO03A
August S01A, DO091A SOIA, DO091A SO1A, S01E/S03A
September D091A, K09A S03A, S04D S04D, SO03A
October K91Q, KO09A D091A, C61A D091A, K91E/K91T/P09B
November K910, KO09A/D091A D091A, KO91E D091A, KO1lE
December K910, KO09A D091A, KOlE D091A, P09B

Note: D091A represents the combined D09B and D91B fisheries.

K91E, K910, K91Q are king crab pot fisheries (vessels >50 ft.) in Prince William
Sound, Dutch Harbor and the Bering Sea, respectively.

K29A is the red/blue/brown king crab fishery in Southeast

K49A is the red/blue king crab and Tanner crab fishery inSoutheast

K69A is the  red/blue/brown king crab and Tanner crab fisheryinSoutheast

S04D is the salmon set gill net fishery in Yakutat

T91D, T91E, T91K arc Tanner crab pot fisheries (vessels >50 ft.) in Yakutat, Prince
William Sound and Kodiak, respectively.

The remaining fisheries were previously defined in the text above.
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VI. EFFORT

Number of Weeks Fished per Season

The number of weeks fished (weeks with landings) per season is given in
Table 6a, by season, as an index of fishing activity. The number of people and
the percentages of the total seasonal participants that fished within given

"number of weeks fished" categories are presented.

Two patterns of fishing in the southeastern Dungeness crab fishery were
evident. In most years, high percentages of participants had either 1 or 2 weeks
with landings per season or 11 to 20 weeks with landings per season. About
55% of the fishermen had five weeks with landings or less in 1988-89, and about
22% had ten weeks or more. The percentages, by weeks fished categories, for

all seasons combined were similar to those of the 1988-89 season.

Average Weekly Catch

The average weekly harvest of Dungeness crab was 1,000 pounds or less per

week for 53% of the fishermen from 1974-75 to 1989-90 (Table 6b). Thirty-

nine percent averaged between 1,001 and 5,000 pounds per week and only 8%

*56



averaged more than 5,000 pounds per week. The average weekly harvests in

recent years were consistent with the historical trends for the fishery.
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Number of Pols Fished

The number of pots fished per vessel was obtained from the ADF&G vessel
registration file for 1987 through 1989. At the time a vessel is registered, the
owner is asked how many pots he plans to fish6. Ken Imamura of ADF&G
explained that some fishermen report the actual number of pots on board, while
others give the maximum allowable number of 300 pots whether they plan to fish

that many or not.

Although the number of pots varied between vessels within the same size
category, the average number of pots generally increased with vessel length.
Vessels 1 to 29 feet averaged 158 + 107 pots while vessels 30 to 39 feet
averaged 190 +. 106 pots (Figure 9). Vessels 40 to 49 feet averaged 224 + 109
pots; vessels 50 to 59 feet averaged 250 + 87 pots. For most vessels 60 feet and

larger the maximum limit of 300 pots was recorded at the time of vessel

registration.

The vessels in the D09B Dungeness crab fishery have been fishing only 50to

60% of the maximum pot limit for the last three years. The amount of gear

6Although the question posed to the fishermen may vary depending upon who asks
at the time of registration, Ken Imamura of ADF&G asks how many pots a fisherman
can realistically expect to fish during the season. This number can be interpreted as
the maximum number of pots fished.
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could theoretically double within the current pot limits. Many vessels cannot
practically fish 300 pots, however. The maximum number of pots a vessel of 40
to 45 feet can transport at one time is between 50 and 75 (Ken Imamura,
ADF&G). Vessels 20 to 25 feet in length could probably transport a maximum
of 20 pots. Transportation of large numbers of pots would be difficult for the
smallest vessels, but once the pots were in the water they could be fished from
small boats. Small vessels may hire a larger vessel to transport their pots to and
from the fishing grounds only if the hired vessel is registered with ADF&G as a

tender. The tender can only transport the pots and cannot set the gear.

AVERAGE NUMBER OF POTS PER VESSEL
By VESSEL KEEL LENGTH

200-

1-29 3Q-3S 40-49 50-59 60-69 70-79
VESSEL KEEL LENGTH C7 ET}

Figure 9. Average number of Dungeness crab pots reported by fishermen
at the time of vessel registration in the years 1987 through 1989.
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Experience

Dungeness crab fishermen with multiple seasons of experience had
significantly (P .< 0.01) more weeks with landings per season (in seasons that
they fished) than less experienced fishermen. Using only the number of seasons
fished as an index of experience, the average weekly catch for experienced
fishermen did not differ from less experienced fishermen. But because
experienced fishermen had more weeks with landings per season, their average
seasonal catch was significantly (P < 0.01) greater than that of less experienced

fishermen.

The average weeks with landings per season was calculated by summing the
number of weeks with landings over all seasons that an individual had reported
harvests of Dungeness crabs, and dividing the total number of weeks by the total
number of seasons that person fished. Average weekly catch was calculated in a
similar manner. The total pounds harvested by an individual over all seasons in
which he had recorded harvests was divided by the total number of weeks fished

by that individual.

Average weekly catch may be dependent on factors other than just the

number of seasons a person fished, however. The time the fishing activity took
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place within a season and also the area in which fishing occurred are only two

factors which could significantly affect weekly catch.
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VII. THE DUNGENESS CRAB FISHING FLEET

A wide range of vessel sizes and conditions exists among the southeastern
Alaska Dungeness crab fleet. The protected waters of the inshore fishery allow
considerable variability in the seaworthiness of the vessels (1990 ADF&G

Shellfish Report to the Board of Fisheries).

Vessels range in size from small skiffs powered by outboard motors to a few
large Bering sea-class crabbers. From 1974-75 to 1983-84 the predominant
vessel size (30 to 50% of all vessels) was 30 to 39 feet in length (Table 7).
Large vessels, 60 to 79 feet, entered the fishery in 1981-82 and remained until
1985-86. Since the 1986-87 season, less than 1% of the fleet has exceeded 60

feet.

Almost all of the new vessels that have entered the Dungeness crab fishery in
recent years have been small (1 to 29 feet in length). In the 1988-89 season, the
predominant vessel size class was 29 feet or less (45% of the fleet), and over

75% of the fleet was smaller than 40 feet.
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Multiple Operators per Vessel

The number of vessels with Dungeness crab harvests recorded on fish tickets
by more than one person within a season is presented, by season, in Table 8.
The number of vessels with two operators doubled from 1983-84 to 1984-85 and
almost doubled again in 1985-86, but has remained relatively constant at about
18 vessels in recent seasons. Three or fewer vessels had three operators within

a season from 1985-86 to 1988-89.

Table 8. Number of vessels with multiple operators within a season in the
southeastern Dungeness crab fishery.

Vessels with Vessels with
Season 2 Operators 3 Operators
1974-75 0 0
1975-76 1 0
1976-77 0 0
1978-79 0 0
1979-80 0 0
1980-81 0 0
1981-82 0 0
1982-83 6 2
1983-84 5 0
1984-85 10 0
1985-86 18 2
1986-87 18 3
1987-88 19 2
19SS-89 17 2
1989-90 14 0
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Catch and Earnings by Vessels

The average, median and total pounds of Dungeness crab caught in
southeastern Alaska, and the 75th and 90th percentiles for catch are presented
for all fisheries combined (D09B, D91B and D99B), by unique number of vessels

by season in Table 9.

The average, median and total earnings in the Dungeness crab fishery in
southeastern Alaska, and the 75th and 90th percentiles for catch are presented
for ali fisheries combined (D09B, D91B and D99B), by unique number of vessels

by season in Table 10.

These tables are included for comparison of catch and earnings by people in

Tables 3 and 5.

The catch and earnings by number of vessels is similar to catch and earnings
by number of people (Tables 3 and 5) in all seasons. In seasons where the
number of vessels was less than the number of people, more than one person
fished from the same vessel. The difference between number of vessels and

number of people was greatest in the seasons 1987-88 to 1989-90.
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In some seasons the number of vessels was greater than the number of people

indicating some individuals fished from more than one vessel in a season.
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Dungeness Crab Harvest bv Vessel Length

Forty-one percent of the total harvest of Dungeness crabs from 1975 to 1989
was caught from vessels 30 to 39 feet in length (Figure 10). Less than 2% of
the historical harvest was caught from vessels greater than 60 feet in length.

Over half of the total harvest was from vessels 30 to 49 feet in length.

DUNGENESS CRAB CATCH BY VESSEL LENGTH
1974-75 TO 1999-90

10

i
1-29 30-39 10-49 50-59 50-59 70-79 80+
VESSEL LENGTH

Figure 10. Percent of total Dungeness crab harvest (in pounds) in
southeastern Alaska, from 1974-75 to 1989-90, that was caught from vessels

in each vessel length category.
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Average Seasonal Catch bv Vessel Length

The average seasonal harvest from 1974-75 to 1989-90 by vessels in seven

vessel length categories is presented in Table 11

The percentage of vessels with average seasonal harvests of 5,000 pounds or
less decreased with increasing vessel length up to 70 to 79 feet. The percentage
of vessels with average seasonal catches of 5,000 pounds or less was 76% for
vessels 1 to 29 feet in length, 56% for 30 to 39 feet, 49% for 40 to 49 feet, 27%

for the 50 to 59 feet vessel class.

The average seasonal harvest for vessels greater than 70 feet in length closely

resembled that of the smallest vessels (1 to 29 feet).

In contrast, the percentage of vessels with average seasonal harvests greater
than 20,000 pounds increased with increasing vessel length. The percentages of
vessels with average seasonal catches of 20,000 pounds or greater was 8% for

vessels 1 to 29 feet in length, 17% for 30 to 39 feet, 25% for 40 to 49 feet, 42

% for the 50 to 59 feet vessel class.
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Average Weeks Fished per Season bv Vessel Length

The average number of weeks fished (weeks with landings) per season from
vessels in seven vessel length categories is presented in Table 12 for the

combined seasons 1974-75 to 1989-90.

The large vessels, 70 feet in length or larger, had the smallest average number
of weeks with landings per season, with 91% fishing an average of 3 weeks or
less per season. Approximately 30 to 40% of the vessels less than 60 feet in
length had an average of 2 weeks with landings or less per season. Twelve to
19% of those vessels had an average of 11 to 20 weeks per season, which was

consistent with the group of people that made landings in 11 to 20 weeks per

season in Table 6a.
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Relationship of Fishing Activity. Catch and Earnings to Vessel Attributes

Vessel attributes were examined to determine if they influenced fishing
activity, catch and earnings in the southeastern Alaska Dungeness crab fishery
from 1974-75 to 1989-90. The vessel attributes examined were vessel length,
gross tonnage, net tonnage, holding tank capacity, live tank capacity, depth, fuel
capacity and horsepower. The activity, catch and earnings variables examined
were mean and total catch per season, mean and total earnings per season and

mean and total number of weeks fished (weeks with landings) per season.

Statistically significant positive relationships (P <. 0.01) existed between vessel
length and mean and total catch per season and mean and total earnings per

season.7 As vessel length increased, catch and earnings increased.

Statistically significant negative relationships (P <. 0.01) existed between mean
number of weeks with landings per season and vessel size (vessel length, gross
and net tonnage). As vessel size increased, the mean number of weeks with
landings per season decreased. Fuel capacity, which is also related to vessel size,

was negatively correlated with mean number of weeks with landings per season.

7These relationships were determined by calculating Pearson product-moment
coefficients between each pair of variables, and using correlation analysis to measure
the closeness of the linear relationship between the two variables.
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No relationships existed with horsepower, holding or live tank capacity or

depth.

The larger vessels made larger harvests of Dungeness crab and therefore had
greater earnings in the fishery than the smaller vessels. The larger vessels
harvested more and earned more even though they had fewer weeks with

landings per season than the smaller vessels.

The large vessels may have spent more time fishing than the smaller vessels,
however. There were significant direct relationships between the number of days
between landings and vessel length, holding and live tank capacity and fuel
capacity. The larger vessel size, holding and live tank capacity and greater fuel
capacity enable large vessels to stay out on the fishing grounds longer than

smaller vessels.



VIIl. DATA SUMMARY

Participation in the southeastern Alaska Dungeness crab fishery has continued
to increase since the fishery was last considered for limited entry in 1984. The
largest number of fishermen in the fishery since 1974-75 was 255 in the 1988-89
season. Final counts for the 1989-90 season were not available at the time of

this writing.

About 93% of the Dungeness crab fishermen had permits for the D0O9B (pots,
vessel <. 50 feet). Most of the increase in participation has been in the D09B
fishery. The number of D91B (pots, vessel > 50 feet) permits has remained
relatively constant. In 1988-89, only 4 people were fishing ring nets (D99B) and

only 2 people had both a D09B and a D99B permit.

Large numbers of first-year participants, predominantly Alaskan residents,
continue to enter the fishery each year. Limitation of king and Tanner crab
fisheries and closure of the red and blue king crab seasons may have resulted in
concentration of effort, especially new effort, in the Dungeness crab fishery.
Poor harvests in the Pacific Coast fisheries in the mid-19S0’s may have prompted

further development of the southeastern Alaska fishery for Dungeness crabs.



As a result, the southeastern Alaska Dungeness crab fishery has become very
intense. Effort has been concentrated in a few productive areas, with most
fishing occurring primarily during the summer months of June, July and August.
Abundant crabs, high prices, good weather and lower harvests in non-Alaskan
Pacific Coast fisheries in the summer months contribute to high levels of fishing
effort in the summer in southeastern Alaska. Season openings for southeastern
Alaska drift gill net and purse seine fisheries in late June and July may constrain
fishermen who fish both Dungeness crabs and salmon to the first few weeks of

the crab fishery.

An additional problem for management, aside from concentrated effort, is the
overlap of part of the Dungeness crab season with the sensitive molting and
mating periods of the crab. An intense fishery such as this can inflict substantial

handling mortality on newly molted crabs.

Seasonal harvests in the 1987-88 and 1988-89 seasons, 3.3 million pounds,
approached the largest historical harvest of 3.9 million pounds in 1964. The

recent high effort levels have resulted in almost record-level harvests.

Dungeness crabs in southeastern AJaska are fished predominantly from vessels
less than 40 feet in length. Large numbers of small boats have entered the

fishery in the last few seasons. In 1988-89, 45% of the fleet was less than 30
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feet in length. Only 7 of the 244 vessels in 1988-89 were between 50 and 59

feet, and only 2 were larger than 70 feet.

Not only were the vessels less than 40 feet in length the most numerous, but
they have harvested 59% of the total catch since 1974-75, with the 30 to 39 foot

vessels harvesting the highest percentage of any vessel length category.

As vessel length increased, the average seasonal catch increased. The average
number of weeks with landings per season decreased with increasing vessel
length. The potential for effort to increase if the southeastern Alaska Dungeness
crab fishery is limited exists through upgrading vessel size and, therefore,
increasing the seasonal harvest. Larger vessels harvested more crabs with less

time fishing than small vessels, even with a gear limit of 300 pots.

The vessels in the DO9B Dungeness crab fishery have been fishing only 50 to
60% of the maximum pot limit for the last three years. The amount of gear
could potentially double within the current pot limits even if the number of

fishing operations was limited.

There appear to be at least two groups of people fishing Dungeness crabs in
southeastern AJaska. One group consists of a large contingent of new

participants with small vessels. These people make landings in only a few weeks



per season and harvest an average of 5,000 pounds or less of crab in a season.

The second group of fishermen has been fishing 4 to 7 seasons, makes landings

11 to 20 weeks per season and harvests substantially more crabs. The second

group tends to fish from vessels less than 40 feet in length. The fishermen with

more seasons of experience in the Dungeness crab fishery had significantly more

weeks with landings per season and had significantly larger seasonal harvests

than fishermen with less seasons of experience.

If the new fishermen remain in the fishery for several more seasons, their
impact on the fishery should theoretically increase. Through the process of
increasing fishing efficiency through experience, the potential exists for further

increase in effort following limitation of the fishery.
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April 1, 1985

Southeast Dungeness Fishermen

Gentlemem

~ Thank you for your Eetltlon regarding the Southeast Dun?eness crab
fishery. Your concern about the Iongz term health of the Southeast
Dun([;eness crab fishery is shared by the Commission. Nevertheless, we
feel that limitation under existing conditions would be a mistake. In
our view, the benefits of freezing Dungeness participation at curreht
extraordinary levels would he few while costs could be substantial. We
do not plan to limit the fishery but have asked our staff to continue to
monitor ongoing developments.

To limit the number of participants in a fishery, the state must
have adequate jurisdictional authority and the Consnission must be
convinced that such action will promote the conservation and sustained
yield management of the resource and the economic health and stability
of the fishery. In many of the state's shellfish fisheries, inadequate
constraints on the fishing power of individual units make entry
limitation an impractical exercise. [|f the limited number of =
participants can easily increase their fishing power, an¥ benefits
created by entry limitation may be quickly diminished. Thus the
Commission w ill" not [imit a fishery unless we are convinced that the
program in concert with other regulations will clearly serve the
statutory purposes stated above.

Limited entry is a relatively expensive management measure and the
Commission's budget is quite tight. These factors make it doubI?/
important that we utilize this Important management tool prudently. The
Commission has not been able to conclude that limiting the Southeast
Dungeness fishery would aer.’e the purposes of the statute.

To date, management biologists have little solid research data
concerning the biolcgy and the extent of the Southeast Dungeness
resource.  There is no certainty as to the effort and harvest levels
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which can be readily maintained over time. While fishery manaPers have
expressed concerns about possible handling mortalities on female and
sublegals due to the recent effort increases, the Board cf Fisheries has
followed a size, sex, and season management strategy and has seen no
need to directly contain effort to prevent biological overfishing.

Harvest levels in the 1,9 to 4.0 million pound range occurred
continuously over an eight year period during the sixties. From the
80-81 through 82-83 season, as participation levels increased the total
harvest rose. Average catch and earning levels during the 82-83 season
with 114 participants were roughly equivalent to average catch and
earning levels during the 78-79 season with 24 participants.

Traditionally, ex-vessel prices and hence effort levels in Alaska's
Dun?eness fisheries have been inversely related to stock conditions down
South. Current price and effort levels in Southeast are at least
gar.tlally, due to the present status of stocks in Washington, Oregon, and

alifornia. High prices for king and Tanner may also be having a
positive impact on Southeast Dungeness prices.

~Biologists in Washln?ton, Oregon, and California indicate that
their Dungeness stocks follow a long-term cycle. These scientists are
optimistic that a significant upturn will occur within the next three

seasons. When this occurs effort on Southeast stocks should decline as
out-of-state fishermen and other transient fishermen exit the fishery.

~The recent sharp decline in the Southeast Dungeness harvest to 1.9
million pounds during the 83-84 season and to approximately 1.4 million
pounds _durlng the paBt season are a cause for concern. THhis may be an
indication that the stocks have entered a dovncycle or that overfishing
may have occurred and recent effort levels cannot be sustained over
time, Should this downturn continue participation will naturally
decline. Indeed, Alaska Department of Fish ‘and Game data indicate that
participation leveled off during the 84-85 season. To the extent that
participation should naturally decline in the near future, freezing
participation at these current high levels would be a mistake.

The Commission also feels that a lack of adequate control over
other inputs which affect an operation's overall fishing power would
mage attempts to limit the number of Dungeness participants a futile
endeavor,
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CurrentIK, gill net size vessels are the dominant vessel size in
the fleet. The 300 pot limit does not appear to be a blndln% constraint
for many of these participants. [f the Commission limited the fishery,
average vessel size and pots fished could easily increase thereby
diminishing any benefits which limitation might provide.

At this point, we have no plans to limit the State's Dungeness
fisheries. Limiting participation at these hls_torlcally_unprece_dented
levels would convey no relief or benefits, particularly if transient
effort is expected to decline in the near future. Mofeover, as noted
above, we have doubts about the workahility of a simple salmon type
limited entry program for these fisheries.” Thus, evsn if effort returns
to more sustainable levels, we would have major reservations about using
this management tool in the Dungeness fisheries.

You may be aware that the State Board of Fisheries at its recent
March meeting in Anchorage, established a committee to review all
Dungeness proposals (which committee included the advisory committee
representatives). The report of the committee to the Board declined to
recommend limited entry of Dungeness at this time, because limitation
\é\(OHId not serve to reduce the current number of participants in the
ishery.

We w ill continue to monitor developments in the Southeast fishery,
and we'll pay particular attention to any new scientific information on
the Dungeness stocks, as well as ané S|%n|f|ca_nt changes in the
management measures adopted by the Board of Fisheries. [If it later
becomes anarent that a salmon-type limited entry system could play a
useful role, we would reconsider our position.

|f you have questions about this matter or limited entry in
general, please feel free to contact the Commission. Your group may he
contacted by our research staff in the future. Any help you can provide
the staff will be greatly appreciated.

By Direction of the
COMMERCIAL FISHERIES ENTRY COMMISSION

Bruce Twomley, Chairman
Richard Listowski, Commissioner
Philip Smith, Commissioner

By

BT/dw _

bce:  Lennie Boston
Special Staff assistant
Office of the covernor
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WE THE UNDERSIGNED AGREE THAT THE CURRENT STATE OF

DUNGENESS CRAB FISHERY
MATIC INCREASE

HABITAT OF DUNGENESS CRAB.

WE STRONGLY URGE THE LIMITED ENTRY COMMISSION TO
MORATORIUM ON NEW PERMITS BEING

IN NEW PERMITS BEING
THE NECESSITY TO LIMIT THE NUMBER OF FISHERMEN TO THE LIMITED

ISSUED AND

OF THE LIMITED RESOURCES OF THE DUNGENESS FISHERY.
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COMWEHROALHSERES BENTRY COMMSION PO box kb
- JUNEAU, ALASKA 99B11-0302
PHONE: (907) 465-4031

March 24, 1989

RE: PETITION TO IMPOSE A MORATORIUM ON NEW PERMITS ISSUED
IN THE SOUTHEASTERN ALASKA DUNGENESS CRAB FISHERY AND
I|:l\|ISS|:||'IIETRL¢TE A STUDY OF THE LIMITED RESOURCES OF THE

Dear Crab Fishermen:
We received your subject petition on February 23, 1988. Thank you.

_ Regarding your request that the Commission impose a moratorium on the
issuance of new permits in this fishery, please be advised the Commission
does not have the statutory authority to do this. Your petition,
therefore, s denied.

To accomplish your request would require new legislation. [If it is
our desire to pursue this, we would suggest you contact your legislators.
e, of course, would assist you in any way we could.

~Regarding your request that the Commission institute a study of the
limited resources of this fishery, please be informed that prior to
receiving your petition, our research section had already begun work to
update our database regarding the crab fisheries. We cannot tell you how
[on% this will take - our resources are limited as well - but our
instructions to our research people are to continue with this project.

If you have any questions, please do not hesitate to contact this

office again.
BK Direction of the
COMMERCIAL FISHERIES ENTRY COMMISSION
Bruce Twomley, Chairman o
Richard F. Listowski, Commissioner
- VS

Distribution: All signers of petition (



