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ABSTRACT

Sabl efi sh (Anopl opoma finbria) index sites off California were surveyed

using traps in 1980-82. Sablefish catch rates on Patton Escarpnent off San

Diego, California, showed a decline of just over 50% between 1980 and 1982

surveys. Catches of sablefish at the Bodega Canyon index site northwest of San

Francisco increased by 10% the nunmbers of |arge sablefish taken at the Bodega

Canyon site, however, declined markedly.
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I NTRODUCTI ON

The Pacific west coast domestic sablefish (Anopl opona finbria) fishery

has grown sporadically since 1977 (Table 1). The large increase in catch in
1979 resulted from expansion of the conical trap fishery in Oegon, the longline
fisheries in Oregon and Washington, and attractive foreign markets. Sharply
reduced sablefish prices, beginning in nmd-1979, led to a substantial reduction
in domestic effort and catch in 1980 and 1981

Sabl efish landings remained relatively stable in California between 1976
and 1981, ranging froma |low of 5,333 netric tons (t) in 1980 to 7,172 t in
1978. Landings increased to approxi mately 9,500 t in 1982. Trap and longline
catches made up nuch of the landings from 1976 to 1979; but in 1980-82 the
percentage of sablefish taken by trawl was 54-57% The percentage of sablefish
| anded by trawl al so increased off Oregon and Washington in 1982 (Table 1) due
largely to a strong market and attractive price for small sablefish. Intensive
fishing continued until late COctober 1982, when the optimumyield figure of
17,420 t was met and the Pacific Fishery Managenent Council set a sablefish
trip limt of 3,000 Ib. The economc inportance of the sablefish fishery and
the need for information to conplenent status of stock anal yses based on fishery
statistics pronmpted a program at the Northwest and Al aska Fisheries Center
(NWAFC) to nonitor annual changes in distribution, relative abundance, size
conposition, biological characteristics, and mgratory novenents of sablefish
in the northeastern Pacific Ocean. The study began in southeast A askan waters
in 1978. It was expanded to include Washi ngton and Oregon waters in 1979 and
waters off California in 1980. These surveys have been conducted in accordance
with guidelines established in a coastw de research plan devel oped in consultation

with the state fishery management agenci es (Hughes 1980).
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Background information on survey nethods and gear were described by Parks

and Hughes (1981). The 1979-81 results of sablefish surveys in the Washi ngton-
California region have been reported in Parks and Hughes (1981), and Parks

(1982).

Table |.--Donestic landings of sablefish by state and gear type, 1976-82.

Sablefish landings, round weight (t)

State and gear 1976 1977 1978 1979 1980 1981 1982

Washington
Trawl 314 480 676 669 441 571 1,774
Trap 121 359 491 435 387 1,305 1,621
Longline 204 299 666 1,564 577 676 677
Troll 1 2 - ~ 1 1 2
Shrimp trawl 1 6 - - 7 11 27
Set net - - - ~ 45 29 141
Handline - - - - 4 4 1
Total 641 1,146 1,833 2,668 1,462 2,597 4,243

Oregon

Trawl 443 326 958 1,494 1,024 1,318 2,961
Trap 44 40 290 4,351 1,241 3032 1,457
Longline 0 6 268 1,819 379 682 641
Troll - - 28 - - 1 1
Shrimp trawl 20 13 70 77 63 36 40
Total 507 385 1,614 7,741 2,707 2,340 5,100

California
Trawl 1,854 2,474 2,345 2,272 2,902 3,572 5,432

Trap and
longlineb 4,206 3,579 4,827 4,772 2,431 3,097 4,065
Total 6,060 6,053 7,172 7,044 5,333 6,669 9,497
Grand Total 7,208 7,584 10,619 17,453 9,502 11,606 18,840

% ncludes 26 t taken by set net
bLongline catch in California was a very snmall percentage of conbined trap
and longline catch until 1980 when longline catch rose to 28%



SURVEY METHODS AND GEAR

The abundance indexing techni ques enployed in this study and the trap
gear used are described in detail by Parks and Hughes (1981). Information on
changes in relative abundance fromyear to year was deternmined fromthe catch
per unit of effort (CPUE) obtained from standardized trap catches at index
sites nonitored during the Cctober-Novenber period. The California sites
were on Patton Escarpnent west of San Di ego and near Bodega Canyon just northwest
of Point Reyes (Fig. 1).

Strings of 10 traps each were set as near as possible to the 225, 300,
375, 450, and 550 fathom isobaths. The gear was to be set for 24-h intervals
five times at each depth, resulting in a total of 50 traps haul ed at each depth
interval and 250 traps hauled at each site. Loran C and depth sounders were
used to locate all replicate sets near the positions initially established.
The 1980 California survey was conducted by the 127-ft NOAA ship Chapman and
the 1981 and 1982 surveys by the 93-ft NOAA ship John N. Cobb

Data collected during the surveys included

1. Nunber 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

| engt h- wei ght rel ationships, age structures', sex ratio, and
sexual nmaturity.
Al'l sablefish not required for biological sanples were tagged and

rel eased in support of ongoing coastw de migration studies.

'Age deterninations are being postponed until present techniques are more
fully evaluated
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Figure 1.--Sites fished off California during the 1980-82 sabl efi sh i ndex
surveys by the NOAA ships Chaprman and John N. Cobb.



5
For characterizing California catches we adopted size categories utilized
by groundfish buyers; sablefish under 4.25 |b round weight were classified as

small, 4.25-7.0 Ib as nmedium and those over 7.0 | b as |arge.

RESULTS
Patton Escarpnent

The sabl efish index surveys at the Patton Escarpnent site were conpl eted
successfully during all three survey years. Sablefish catch rates decreased
noderately between the 1980 and 1981 surveys and the decrease occurred in al
size categories, especially nediumand large (Table 2). The decrease occurred
at all depth intervals except at 550 fathons where the catch rate was higher in
1981 (Table 3). Sablefish catch rates declined further at this site in 1982 with
a 40% decrease from 1981. Catch rates of both small and nmedi um size sabl efish
decreased while there was an increase in the catch rates of |arge size sablefish
taken in 1982 although the nunber caught was small. Catch rates in 1982 were
down very sharply at the 225, 300, and 375 fathom depth intervals, remained
stable at 450 fathons, and dropped slightly at the 550 fathom depth interval
(Table 3). Since the baseline year (19801, catch rates of all sablefish at
the Patton Escarprment site decreased 51% and decreases occurred for all size
categories. Small sablefish were dominant in all 3 yr, conprising 90-93% of
the catch. On the average, 8% of the catch was medi um sabl efish and | ess than
1% was large sablefish (Table 4). The length conposition for the entire sanple
(Fig. 2) is characterized by a pronounced single node and illustrates the great
abundance of snmall sablefish. Mean length was 51-52 cmon all three surveys.
The length conposition, nean |engths by sex, and the percent nmales and fenal es
for a subsanple are shown in Figure 3. There was a preponderance of females
in the sablefish catches during all 3 yr. Sablefish maturity data is presented

in Figure 4. The predicted proportions which are mature at any given length



Table 2.--Total nunbers of sablefish and nunmbers of small, nedium and large sablefish captured at California
index sites during the 1980-82 surveys. Annual percentage change in nunbers of sablefish
and percentage change fromthe baseline year 1980 are indicated by site and size category.

Total sablefish Large sablefish Medium sablefish Small sablefish
Change Change Change Change
from from from from
Annual baseline Annual baseline Annual baseline Annual baseline
change year change year change year change year
Site/year No. (%) (%) No. (%) (%) No. (%) (%) No. (%) (%)
Patton
Escarpment
1980 1,524 7 139 1,378
-18 -57 =31 -17
1981 1,247 -18 3 -57 96 -31 1,148 =17
-40 +67 -49 -39
1982 753 -51 5 =29 49 -65 699 -49
Bodega
Canyon
1980 1,255 72 206 977
19812 - - - - - ) - - -
19820 1,379 +10 22 -69 210 +2 1,147 +17

®The Bodega Canyon site was not fished in 1981 because of adverse weather conditions.

®Si nce two conpl ete strings of gear were lost on the fourth repetition at the 225 and 450 fathom depth
intervals, and a third string was lost on the fifth repetition at the 300 fathom depth interval at the
Bodega Canyon site in 1982, all to drag vessels, means of catch values for the second and third repeti-
tions at 225 and 450 fathons and second through fourth repetitions were substituted for the missing data
in the 1982 survey.



Table 3.--Total
Escar pnent,
surveys

traps fished for

nunber of sabl efish captured by depth and set at the Patton
California

site during the 1980-82 abundance index

Each catch was obtained fromone string of 10 sabl efish
24 hours.

Depth (fathoms)

Year and set 225 300 375 450 550 Total catch
———————————————— Number of fishe—w-ceccccccac—aa

1980
1 85 139 92 69 35 420
2 60 100 99 92 38 389
3 54 68 72 40 25 259
4 77 78 21 30 25 231
5 74 48 36 52 15 225
Total 350 433 320 283 138 1,524
Mean 70 87 64 57 28 305

1981
1 76 146 97 39 53 411
2 74 86 35 50 23 268
3 64 87 55 33 31 270
4 18 45 28 17 36 144
5 36 38 14 32 34 154
Total 268 402 229 171 177 1,247
Mean 54 80 46 34 35 249

1982
1 34 53 25 47 18 177
2 37 38 18 24 10 127
3 17 44 44 23 25 153
4 27 30 22 50 28 157
5 16 23 22 27 51 139
Total 131 188 131 171 132 753
Mean 26 38 26 34 26 151




Table 4.--Percentage abundance of snall, nedium and |arge sablefish
captured at the Patton Escarpnent and Bodega Canyon, California,

i ndex sites during the 1980-82 annual surveys.

a
Small Medium Large Total
Site and Year (%) (%) (%) (%)
Patton Escarpment
1980 90 9 <1l 100
1981 92 8 <1 100
1982 93 7 <1 100
Average 92 8 <1 100
Bodega Canyon
1980 78 16 6 100
19814 - - - -
1982 83 15 2 100
Aver age 80 16 4 100
% ess than 4.25 Ib round weight = less than 59 cmfork |ength.

®4.25-7.0 1b round wei ght = 59-68 cm fork |ength.
“More than 7.0 I'b round weight = 69 cmor greater fork |ength.

dBodega Canyon was not fished in 1981 because of adverse weather conditions.
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. 1 .
are derived fromthe formula B = , Where P, = proportion mature

1 + eax+b

at length x, and a and b are constants derived by the maxi mum |i kel i hood
met hod (Gunderson et al. 1980). Using data fromall years, the size at 50%
maturity occurred at 55.8 + 0.6 cm 54.8 + 1.3 cm 56.3 + 0.5 cm for sexes

conbi ned, males, and fenales, respectively, at the 95% | evel of confidence.

Bodega Canyon

Ext ended adverse weat her precluded sanpling in 1981 at the Bodega Canyon
site, and the loss of three strings of trap gear prevented conpletion of sone
sanmpling scheduled in 1982. To render the 1982 data useful for conparison
with the 1980 results, means of values for the second and third repetitions at
225 and 450 fathonms, and the second through fourth repetitions at 300 fathons
were substituted for the missing data in the 1982 survey (Table 5). Catches
fromthe first set were not used in calculating substitute nmean val ues because
t hese catches are usually considerably higher than those in replicate sets.

Total sablefish catch rates at the Bodega Canyon site increased 10% between
the 1980 and the 1982 surveys (Table 2). The increase was alnost entirely a
result of the extraordinarily large catch on the first set at the 300 fathom
depth interval (Table 5). If this value is considered aberrant or an outlier
one could substitute a catch of 116; a value calculated fromthe average rate
of decline between the first and second sets for the other four depth intervals.
This results in a total catch of 1,259, indicating little change in total sable-
fish abundance between 1980 and 1982. Catch rates of both snmall and nedi um
sabl efish increased slightly; but catch rates of large sablefish were down 69%
(Table 2). Small sablefish made up 78% of the catch in 1980 and 83% of the

catch in 1982. The proportion of medium sabl efish was 15-16% in both years,
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Table 5.--Total nunber of sablefish captured by depth and set at the Bodega
Canyon, California, site during the 1980-82 abundance index surveys.
Each catch was obtained fromone string of 10 sablefish traps fished
for 24 hours.

Depth (fathoms)
Year and set 225 300 375 450 550 Total catch

---------------- Number of fishe—emccocaecacaaao

1980

1 39 112 115 32 37 335

2 54 8l 34 18 662 253

3 49 82 60 29 25 245

4 61 61 38 14 12 186

5 57 87 52 16 242 236

Total 260 423 299 109 164 1,255

Mean 52 85 60 22 33 251

1981° - - - - - -
1982

1 59 236 110 56 32 493

2 43 83 77 31 28 262

3 56 92 75 23 18 264

4 50C€ 46 17 27¢ 25 165

5 50¢ 74€ 23 27¢ | 21 195

Total 258 531 302 164 124 | 1,379

Mean 52 106 60 33 25 276

®This string had only 5 traps; therefore, the catch was doubled to equal the
standard 10 traps per string

bBodega Canyon was not fished in 1981 because of adverse weather conditions.
hese repetitions were not conpleted due to |ost gear. Mssing data are
neans of values for the second and third repetitions at 225 and 450 fat honms,
and the second through fourth repetitions at 300 fathons.
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but the contribution of large sablefish went from 6% of the catch in 1980

to 2% in 1982 (Table 4). The length conposition is shown in Figure 2.

The nean length of all sablefish was 54 cmin both 1980 and 1982. The length
distributions, nean lengths by sex, and the percent of males and females is
shown in Figure 3. Although males were slightly nore abundant at the Bodega
Canyon site in 1980, fenmal es predom nated (55% in 1982. The proportion
nature is presented in Figure 4 by sex and year. The estimted size at 50%
maturity occurred at 54.1 + 0.6 cm 52.7 + 0.6 cm,and 55.3 + 0.9 cm, for

sexes conbined, nales, and females, respectively, at the 95% |l evel of confidence

SUMVARY AND CONCLUSI ONS

Results of the 1980-82 surveys indicate a persistent decline in sablefish
abundance in the Patton Escarprment region off southern California. CPUE in
that area decreased 51% during the 3 yr period. Large sablefish made up Iless
than 1% of the catches in all years. Mean lengths of both males and females
general |y declined throughout the period of the surveys. At the Bodega Canyon
site, the 1982 catch rates suggest a slight increase in sablefish abundance
but this trend is the result of one unusually high catch at a single depth
interval. There nay, therefore, be some question whether there was any in-
crease in abundance. Increases occurred in both small and medium sabl efish
but the numbers of |arge sablefish declined markedly. The percentage of snal
sabl efish increased from78%to 83% between 1980 and 1982. The nean length of
mal es renmmined constant while the nmean length of females, decreased by 3 cm

W are presently at a point of evaluating past indices of abundance and
assessing the future of abundance indexing. Four years (1978-81) of indexing
data from Al aska, Washington, Oregon, and California provided the basis for

evaluating the sanpling design in terms of precision and the survey's ability
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to detect various magnitudes of annual changes in abundance (Kinura and

Bal siger 1983). California data were inadequate for exam ning survey
sensitivity, but analysis of Washington-Oegon data indicates that some

of the observed annual differences in catch nay not be significant or
indicative of real changes in population size. The study suggests that

the survey would be sensitive to substantially smaller annual changes in
abundance if index sites were increased to 9-12 in each area where nonitoring
of population trends is desired. The analysis also indicates that little |oss
of precision occurs when the nunber of sets at each location is reduced from
5to 2 or 3. These results will influence the design of abundance indexing
surveys in 1983 and in subsequent years. As nore data points (years) are
accunul ated, the significance of annual difference in catch will be nore fully

eval uat ed
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