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ABSTRACT

 Sablefish (Anoplopoma fimbria) abundance in index survey areas off Oregon

and Washing&n, which had been decreasing between 1979 and 1981, appears to

have rebounded sharply between 1981 and 1983. Highest catch rates in 1983

occurred at the Willapa Bay, Washington and Cape Lookout, Oregon sites, and

the 300 fathom depth interval produced the highest catches for all sites combined.

The 1983 catches, although nearly equal in numbers to baseline year 1979

levels, were composed of a much higher percentage of submarketable-sized

sablefish and a lower percentage of medium and large sablefish than in any of

the previous surveys.!. Apparently fishing and natural mortality have reduced

the numbers of larger sablefish off Oregon and Washington since 1979 while

recruitment into the fishery, primarily from a strong 1980 year class, has

greatly increased the proportion of smaller sized sablefish.
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INTRODUCTION

The sablefish (Anoplopoma fimbria) has, in recent years, become one of

the most valuable species in the Pacific west coast groundfish fishery.

Catches have increased sporadically since 1977 with highest catches occurring

in 1979 and 1982 (Table 1). Sharply reduced sablefish prices, beginning in

mid-1979, led to a substantial reduction in domestic effort and catch in 1980

and 1981, but in 1982 a strong market and attractive price for small sablefish

resulted in increased trawl landings coastwide. Intensive fishing continued

until late October 1982, when the optimum yield figure of 17,420 t was met and

the Pacific Fishery Management Council set a sablefish trip limit of 3,000 lb

for the remainder of 1982. The market demand and price, particularly for small

size sablefish (<4 lb), declined substantially in mid-1983, resulting in

reduced landings in 1983, especially in California (Table 1).

The economic importance of the sablefish fishery and the need for

information to complement status of stock analyses based on fishery statistics

were responsible for the initiation of a program at the Northwest and Alaska

Fisheries Center (NWAFC) to monitor annual changes in distribution, relative

abundance, size composition, biological characteristics, and migratory

movements of sablefish in the northeastern Pacific Ocean. Sablefish abundance

index surveys to periodically measure relative change in sablefish abundance

at specific sites (called index sites) began in southeastern Alaska waters in

1978, and were expanded to include Oregon and Washington waters in 1979 and

waters off California in 1980. These surveys have been conducted in accordance

with guidelines established in a coastwide research plan developed in consultation

with state fishery management agencies (Hughes 1980). The results of sablefish

surveys during 1979-82 in the Washington-California region have been reported

by Parks and Hughes (1981), Parks (1982), and Parks and Shaw (1983,).
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Table 1 .--Domestic landings of sablefish by state and gear type, 1976-83.

a Includes 26 t taken by set net.
b Longline catch in California was a very small percentage of combined trap

and longline catch until 1980 when longline catch rose to 28%.
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This report updates the results given by these authors by including the

1983 survey off Washington and Oregon. The 1983 survey was conducted in

October and November from the NOAA research vessel John N. Cobb.- -  -

SURVEY METHODS AND GEAR

The survey approach employed in this study and the trap gear used through

1982 are described in detail by Parks and Hughes (1981). Information on

changes in relative abundance from year to year was determined from the catch

per unit of effort (CPUE) obtained from trap catches at index sites off

Washington and Oregon during August-September.

In 1983, the experimental design was modified in an effort to improve

operational efficiency and the precision of abundance estimates. Analysis of

past Washington-Oregon indexing data indicated that the survey would be

able to detect substantially smaller annual changes in abundance if the

number of index sites were increased in each area where monitoring of population

trends is desired (Kimura and Balsiger 1983).The analysis also indicated

that little loss of precision occurs when the number of sets at each depth

location within a site is reduced from five to two. By reducing the number

of sets, time for sampling at additional sites is allowed. The number of

sampling sites designated off Washington and Oregon for the 1983 survey was

therefore increased from four to eight with the new sites approximately

equidistance from the original sites (Fig.1).

In addition to these sampling modifications, population changes would

not be tracked by individual site or by sites grouped by state but data from

all sites would be combined to identify population changes for the whole area

off Washington and Oregon. Results from individual sites can still be examined,

however, by those interested in local CPUE and size data.



Figure 1 .--Abundance index sites established off Washington and Oregon.
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In an effort to find more efficient and less labor intensive sampling gear,

conical (Korean) style traps were employed during the 1983 Washington-Oregon

survey. These traps had compared well in catching efficiency with the standard

rectangular traps at sampling sites off southeastern Alaska (J. Fujioka,

Auke Ray Laboratory, Auke Bay, NMFS Northwest and Alaska Fisheries Center,

Auke Bay, AK 99821. Pers. commun.). We planned to make further comparisons

to establish the feasibility of converting to the conical trap as the standard

sampling unit. So, in the 1983 survey, 25 rectangular and 25 conical traps

were used. The two trap types were alternated on each string (five rectangular

and five conical per string).

Rectangular traps were the same traps used during previous surveys, with

dimensions of 34 in x 34 in x 8 ft, and a single tunnel located on one end.

The conical traps have a bottom ring 54 in outside diameter, a top ring

33.5 in outside diameter, a height of 28 in, and the tunnel entrance on the

side. Groundlines were 550 fathoms in length and of 5/8 in line. Trap gangions

were spaced at intervals of 50 fathoms. Trap bridles were attached to the

gangions by brummel hooks or "C" hooks.

A string of 10 traps was fished twice at each of five depths (150, 225,

300, 375, and 450 fathoms) within a site. Soaking time for an individual set

of one string was 24 hours. Loran C and depth sounders were used to position

all replicate sets near depths and locations fished on previous cruises.

Data collected during the surveys included:

1. Number and weight of sablefish and all other species captured in each

trap;

2. Fork lengths of all sablefish; and

3. Biological data to support life history studies which included age

structures (otoliths), sex ratios, and sexual maturity.
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Only the number of sablefish and their lengths have been included in

this report. other data will be reported on at a later date.

RESULTS

Sampling at the four previously surveyed sites was completed successfully

during Leg I of the cruise in October. Persistent adverse weather during

November prevented any sampling at the four new sites.

Possible Differences in Catch between
Conical and Rectangular Traps

Statistical analyses were applied to survey results to determine the

statistical significance of differences in conical and rectangular trap catches.

Frequency table analysis (Dixon 1983) was used to test the null hypothesis

that there is no difference in the probabilities of one trap catching more than

the other. under the assumption that sablefish counts in different sets were

statistically independent, the data were analyzed by set units rather than

by individual trap units. The G2 (likelihood-ratio chi-square) value for the

main effect due to trap type was not significant at the 95% level (P = 0.148).

The depth-trap type interaction, however, was significant and was probably

due mostly to larger catches by the rectangular traps at the 450 fathom depth

in 7 of 8 sets. A disconcerting observation is that the catch rates of the

conical traps improved as the survey progressed. These were newly constructed

traps and although they had been immersed in salt water for a week prior to

the survey, traps are known to be less effective when new than they are after

a period of use. One test of trend (Jonckheere's test) did suggest an increasing

trend in catches (P = .052) of conical traps relative to rectangular traps as

the survey moved from north to south. Another test (Chacko's test), which may
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be preferable to Jonckheere's test if the improvement was decreasing with

time, produced results which were significant at the 88% level.

These test results relative to the comparative fishing efficiencies of

the two trap types were inconclusive and it becomes clear that additional

trap comparisons are required. We had two options for treating the 1983 data

so they might be compared with survey results from previous years. In the

first case, the 1983 sablefish catches are derived from doubling the catch

from the five rectangular traps fished on each string and omitting the catch

from the five conical traps. In the second case, there was assumed to be no

difference in the fishing power of the two trap types and the total number of

sablefish captured was used in the derivation of standard CPUE. Both /methods

usually yield similar percentage changes in abundance values (Table 2). Due

to the uncertainty about the relative performance of the two trap types and

in the interest of providing the best continuity with previous surveys, only

the catch figures obtained from doubling the rectangular trap catches are

used for the 1983 survey for calculating sablefish abundance changes. Because

only two sets were made at each site in 1983, comparisons were made using

catches taken in only the first two sets made in 1979 and 1981. These data

are provided in parentheses in Table 2.

Differences in Catch by Fishing Depth

Sablefish catches, length compositions and mean length by depth for all

sites in 1983 are combined and shown in Figure 2. Catches were greatest at

300 fathoms, followed by those at 225 fathoms, 375 fathoms, and 450 fathoms,

and were lowest at 150 fathoms. Mean length was highest at 150 fathoms and

300 fathoms and was lowest at the two deepest depth intervals.
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Table 2.- Total numbers of sablefish and numbers of marketable-size and suhnarketable-elre eableflsh captured
at megon and Washington abundance index site8 during the 1979-61 and 1983 surveye. Annual percentage
change in numbers of sablefish and percentage change from the baseline year 1979 are indicated by site
and size category.
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Catch Rates and Size Composition by Index Site

Sablefish catches at the Cape Arago site increased very sharply between

the 1981 and 1983 surveys after having decreased between 1980 and 1981 surveys

(Table 2). Table 3 shows actual catches by depth and indicates catch rates were

up at all depth intervals in 1983, especially at 225 fathoms where 46 sablefish

were captured in the first two sets in 1981 and 392 in 1983. This large

increase between 1981 and 1983 was evident in both marketable and submarketable

size categories (Table 2). sablefish catches since baseline year 1979 were

also up somewhat; however, all of the increase was in the submarketable size.

The percentage abundance by size category for the Cape Arago catches is

shown in Table 4. Cape Arago produced the highest percentage of small sablefish

and the lowest percentage of medium and large sablefish of all sites in 1983.

overall, the sharply increased abundance appeared to occur in all size categories,

and mean length remained at 53 cm in 1983 as in 1981 (Fig. 3). This mean

length is down from the 57 cm observed in 1979.

Sablefish catches at Cape Lookout, after having decreased since 1979,

increased sharply in 1983 from 1981 levels (Table 2). Catches were still

down, however, from baseline year 1979 levels. In 1983, catch rates were up

sharply at 300 and 375 fathoms where the largest catches occurred (Table 5).

The largest increases in 1983 were in the submarketable sizes. Even so, this

site, as in 1981, had the lowest percentage of submarketables and the highest

percentage of medium and large sablefish of any site (Table 4). Comparing

the length composition (Fig. 31, numbers of fish measuring 55 cm and greater

remained relatively constant between the 1981 and 1983 surveys, while the

substantial increase in 1983 abundance occurred primarily among fish measuring

54 cm and less. As a result, mean length decreased from 57 cm in 1981 to 55

cm in 1983.
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Table 3.--Total numbers of sablefish and marketable-size sablefisha (in parentheses) captured
by depth and set at the Cape Arago, Oregon, site during the 1979-81 and 1983 abunddnce
index surveys. Each catch was obtained from one string of 10 sablefish traps fished
for 24 hours.
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Table 4 .--Percentage abundance of submarketable-size and marketable-size
sablefish at the four Oregon and Washington abundance index sites
during the 1979-81 and 1983 surveys.



CAPE ARAGO

13
CAPE LOOKOUT

Figure 3 .--Length composition of sablefish captured at the Cape Arago
and Cape Lookout, Oregon, sites during the 1979-81 and 1983
index surveys. vertical line (a) is the division between
submarketable-size and marketable-size sablefish, and vertical
line (b) is the mean length.
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Table 5.--Total numbers of sablefish and marketable-size sablefisha (in parentheses) captured by
depth and set at the Cape Lookout, Oregon, site during the 1979-81 and 1983 abundance
index surveys. Each catch was obtained from one string of 10 sablefish traps fished for
24 hours.

a Sablefish measuring 52 cm or greater in fork length.
b Total number of sablefish captured in both trap types.
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Table 6.--Total numbers of sablefish and marketable-size sablefish a (in parentheses) captured by
depth and set at the Willapa Bay, Washington, site during the 1979-81 and 1983 abundance
index surveys. Each catch was obtained from one string of 10 sablefish traps fished for
24 hours.
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Figure 4 .--Length composition of sablefish captured at the Willapa Bay
and Cape Johnson,. Washington, sites during the 1979-81 and
1983 index surveys. Vertical line (a) is the division between
submarketable-size and marketable-size sablefish, and vertical
line (b) is the mean length.
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The sablefish catch at the Willapa Bay site off the southern Washington

coast increased sharply in 1983 from 1981 levels (Table 2). Catches were up

at all depth intervals with the largest increase occurring at 300 fathoms

(Table 6). The increase was highest for submarketable sizes. The percentage

of submarketable size increased by 10% to 44% in 1983, whereas the percentage

abundance of small and large sablefish decreased (Table 4). The length

composition and mean length of sablefish captured at the Willapa Bay sites

are shown in Figure 4.

Total sablefish catches at Cape Johnson in 1983 were up slightly from 1981

(Table 2). Catches increased at the 225 and 300 fathom depth intervals from

1981 levels; however, catches were lower at the remaining depth intervals

(Table 7). The increases were primarily in the submarketable size sablefish

(Table 2). The percentage abundance of submarketables was 48%, the highest

of any sites, and up substantially from previous years (Table 4). The increase

in submarketables also shows up in the length composition (Fig. 4) and the

mean length has continued to decrease in each survey year from 58 cm in 1979

to only 53 cm in 1983.

The catch data for all Oregon and Washington sites combined indicate that

sablefish abundance dropped nearly 50% between baseline year 1979 and 1981

surveys (Table 2). Catches increased greatly in 1983 from 1981 levels (up

119%) approaching the catches made in 1979. Using the figures for doubling

the rectangular trap catches shows a 7% decline from 1979 levels. Catches of

marketable-sized sablefish, after dropping 55% between 1979 and 1981, also

increased substantially in 1983. They remained, however, at levels 30% below

1979 catches. Catches of submarketable-size sablefish showed a different

pattern. Their abundance, according to survey catch rates, was up very sharply

between 1981 and 1983 and also showed an increase of 68% in 1983 over 1979 levels.
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Table 7.--Total numbers of sablefish and marketable-size sablefisha (in parentheses) captured by
depth and set at the Cape Johnson, Washington, site during the 1979-81 and 1983 abundance
index surveys. Each catch was obtained from one string of 10 sablefish traps fished for
24 hours.
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Figure 5.--Combined length composition of sablefish captured in the first two
sets at all sites of Oregon and Washington during the 1979-81 and
1983 index surveys. vertical line (a) is the division between
submarketable-size and marketable-size sablefish, and vertical
lines (b) are the mean lengths.
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In looking at the combined length composition of all sablefish captured

in the first two sets of all sites off Oregon and Washington during the

1979-81 and 1983 index surveys (Fig. 5), several changes are apparent. There

has been a definite reduction in the proportion of sablefish over 55 cm taken

since the 1979 survey. At the same time, the proportion of submarketable-size

sablefish (51 cm or less) captured in surveys since 1979 has increased, especially

in the 1983 survey. The mean length of sablefish has dropped from 57 cm in

1979 to 54 cm in 1983. This size group of small sablefish (41-51 cm) evident

in 1983 corresponds primarily with age 3 (Pruter 1954). A sharp increase in

similar size sablefish was reported by Sasaki (1984) for the Chirikof, Kodiak,

and Yakutat areas of the Gulf of Alaska in his 1983 Japan-U.S. joint longline

survey by the Anyo Maru No. 21. NMFS Auke Bay Laboratory also reported an- - -  -

increase in the number of prerecruit sablefish (<57 cm in fork length)

caught in each trap at three of four survey sites in 1983 off southeastern

Alaska (Auke Bay Laboratory 1983). The abundance of these small sablefish

indicates that the 1980 year class may be a strong year with a relatively

high abundance along the coast of Oregon and Washington and throughout the

Gulf of Alaska.

SUMMARY AND CONCLUSIONS

Survey catch rates suggest that sablefish abundance off Oregon and

Washington, which had been decreasing between 1979 and 1981, rebounded sharply

between the 1981 and 1983 surveys. The 1983 catches, although nearly equal

in numbers to baseline year 1979 levels, were composed of a much higher per-

centage of submarketable-sized sablefish (44%) and a lower average percentage of

medium and large sablefish (7 and 4%, respectively) than in any of the previous

surveys (Table 4). Highest catch rates in 1983 occurred at the Willapa Bay
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site, followed by Cape Lookout, Cape Arago, and Cape Johnson. The 300 fathom

depth interval produced the highest catches for all sites combined, followed

by the 225 and 375 fathom depth intervals.

Apparently fishing and natural mortality have reduced the numbers of

larger sablefish off Oregon and Washington since 1979, while at the same time

recruitment of primarily 3-year-old sablefish into the fishery, from a strong

1980 year class, has greatly increased the proportion of smaller size sablefish.

Survey results tend to be consistent with observations by some fishermen who

operated in the same area. Some longline fishermen reported that sablefish

catches in the fall of 1983 off northern Washington were greatly improved over

those in recent years. Trap fishermen from both Oregon and Washington have

reported larger percentages of smaller size sablefish being taken in late

1983 and early 1984 than in the previous 2 years.

Future plans include surveying the expanded number of sablefish abundance

indexing sites off Oregon and Washington (the Vancouver and Columbia statistical

areas of the International North Pacific Fisheries Commission (INPFC)),

and increasing the numbers of sites off California (the Eureka, Monterey, and

Conception INPFC areas) from two to nine. Plans are for these areas to be

surveyed during alternate years. Additional catch comparison studies between

conical and rectangular trap types will be conducted during the next survey

to determine whether catches are significantly different between the two trap

types and to establish a conversion factor if they are. We will continue to

make two sets at each abundance index site rather than five as before.

Survey results will be compared with commercial CPUE data or other indices of

abundance as these become available to assess the performance of the survey

design.
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