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ABSTRACT

Trap survey results indicate that the relative abundance of

sabl efi sh (Anoplonoma finbria) off the coasts of California and
sout hernnost Oregon decreased by 66% in nunbers and 64% i n
kilograms per trap between 1988 and 1991. Catch rates decreased
at all nine sites sanpled. The largest decreases in catch per
unit of effort were in the central part of the survey area;
declines of between 70% and 84% were observed at the Pt. Arena,
Hal f Moon Bay, Cannel Bay, and Morro Bay sites. Smal | er declines
in catch rate (24%to 57% were observed at the northern (Cape
Sebastian, Pt. St. George, and Cape Mendocino) and southern
(Cortes Bank) sites. Small and undersized sabl efi sh nade up 83%
of the catch, down from 90% in 1988, whereas nedium and |arge
sabl efi sh conprised 14% and 3% of the catch, respectively.

H ghest catch rates (nunber/trap) occurred at the depths of 225
and 300 fathons'. Mean length increased with depth and generally

decreased fromnorth to south within the sanpling area. +
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| NTRCDUCTI ON

The sabl efish (Anoplonoma finbria) has been the nost

val uabl e commerci al groundfish species |anded on the Wst Coast
in nost years from 1985 to 1990 with an estinmated ex-vessel value
averaging $11.5 mllion.' H gh demand and rel atively high

prices have resulted in heavy fishing pressure on the stocks.

The 1989 optimumyield was set at 10,400 netric tons (t) and was
reduced to 8,900 t in 1990 and 1991 (Methot and H ght ower 1990).
Met hot (1991) estimated the long-term potential yield to be

6,900 t.

Al aska Fisheries Science Center (AFSC) trap surveys to
measure changes in sablefish relative abundance were begun in
Oregon and Washington waters in 1979 and extended to waters off
California in 1980 (Parks and Hughes 1981; Parks 1982, 1984; and
Parks and Shaw 1983, 1985, 1987, 1988a, 1988b, 1989, 1990).

These surveys measure catch per unit effort (CPUE) at standard
sites to use as indices of sablefish abundance for assessing the
condition of the stock. Collecting biological data such as the
state of maturity and the weight, |ength, and age conposition of
the stock are other inportant objectives of these surveys. A | |
fish rel eased alive were tagged as part of an age validation

study in which 75% were injected with oxytetracycline -(OTC) to

mark the bony structures used to age the fish (otoliths), while

' Pacific Coast Fisheries Information Network (PacFin) as of
30 Decenber 1991. Pacific Mrine Fisheries Conm ssion, Metro
Center - Suite 170, 2000 SSW First Ave., Portland, O egon
97201- 5346.
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25% were not injected to be used as controls. This report
presents results of the 1991 survey off California and
sout hernnost Oregon and conpares themw th results of previous
trap surveys and ot her assessnents of the condition of the West

Coast sabl efish stock(s).

SURVEY METHCDS AND CGEAR

The 1991 survey nethods were identical to the 1984 survey

met hods (Parks and Shaw 1985) except that conical traps have been
used exclusively since 1986. Methods and trap gear used in
earlier surveys are described in Parks and Shaw (1983).

The conical traps enployed in this study were constructed
wth a 137 cmdianeter bottomring and an 65 cmdiameter top ring
(Fig. 1). The traps were 71 cmhigh with a tunnel entrance on
the side: The framework was covered with 5.7 cm 42-thread nyl on
webbing,. Tunnels were constructed of 5.1 cm nylon knotl ess web
and rigged with a 'noose arrangenent which closed by a nagnesium
alloy tinme-release device 24 (+ 1) hours after setting. Ten
traps were attached with G hooks to gangions at 50 fathom (fm
(91 m intervals on a 550 fmgroundline of 1.59 cmsynthetic |ine
(Fig. 2). A perforated plastic bait jar containing approximtely
2 | b of chopped herring was hung in each trap.

Sampling was conducted during 7 Septenber to 7,Cctober 1991;
fromnorth to south at nine index sites off California and
southern Oregon (Fig. 3). These sites were also sanpled in 1984,

1986, and 1988. Ten-trap groundlines were fished along the 225,




Figure 1. --Conical trap used in recent sablefish abundance
I ndexi ng surveys.
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6
300, 375; 450, and 525.fm i sobaths (standard depths) at al
sites. Additional strings were set opportunistically at 150 fm
and between 600 and 900 fmto obtain information on the portions
of the population in depths shallower and deeper than those
routinely sanpled. Two sets were nmade at each depth at nost
sites. Loran C, dobal Positioning System (GPS), and depth
sounders were used to position replicate sets as near as possible
to the locations of the original sets.

At each site, we collected data on the nunber and wei ght of
each species captured in each trap, |engths of all sablefish, and
sabl efi sh bi ol ogi cal specinmens. and data including otoliths,

i ndividual weight, sex, and sexual maturity froma random sanpl e
of the first 20 fish taken at each depth at each site.

An age-validation study was initiated on the 1991 survey in
whi ch sabl efish were injected with OTC to mark the age structure
at the point in time that the fish was tagged. Approximtely 75%
of all sablefish tagged were injected with an intraperitoneal
dose of 30 ng of OTC per kilogram of weight. The remaining 25%
constituted the control group to determne to what extent the OIC
injection affects survival. Sablefish not required for
bi ol ogi cal sanples were placed into live tanks supplied with
fresh running seawater immediately upon capture. Usually within
15 mnutes of the conpletion of each haul, all viable sablefish

were nmeasured to the nearest centimeter in a padded taggi ng
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cradle, injected, and tagged with a single blue Floy® anchor tag
implanted just below the first dorsal fin. Anesthetic was not

used.

RESULTS AND DI SCUSSI ON

Al nine index sites were sanpled at the 150, 225, 300, 375,
450, and 525 fm depths. 'The 600-900 fm depth interval was
sanpled at all sites except those off Cape Sebastian and Pt
"Arena. Adverse weat her prevented fishing at these depths and
al so prevented the second replicate of the 375, 450, and 525 fm
sets off Cape Sebastian.

Sane data standardization was necessary at sites where. traps,
were | ost or conditions precluded replicating a set. If some
traps on a string were lost, the observed catch for the string
was adj usted by assigning the average catch in the remaining
traps to lost traps. Cccasionally, due to weather, gear
conflict, or tine constraints, the replicate set at a site could
not be conpleted. In those cases, the catch in the replicate set
(needed because the index is based on the average of both sets)
was estimated by calculating the rate of decline in CPUE between
the first and second sets at all other sites and-depths and
applying that rate to the catch fromthe single set; in 1991, the

catch on the second set averaged 0.701 of the catch on the first

’ Reference to trade nane does not inply endorsement by the

Nati onal Marine Fisheries Service, NOAA.
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set,, Catch and size data fromindividual sanpling sites are

given in the Appendi x.

Catch Rates and Size Conposition

Catch rates (average nunber of fish per trap), based on data
from standard survey depths (225-525 fm at the nine abundance
i ndex sites, decreased 66% from 1988 to 1991. The nean catch
rate of 3.6 sablefish. per trap also represents a decrease of 22%
from 1986 and 63% from 1984 (Fig. 4). Standard errors and
coefficients of variation associated with 1984, 1986, 1988, and
1991. nean catches per trap are shown in Table 1. Pair-w se
conparisons between the catch rates (average nunber of sablefish,’
per trap). anong survey years were tested at a level of
significance of ¢ = 0.05. The, Bonferroni joint' testing procedure
(Neter et al. 1985) was used to adjust for the multiple between-.'
year conparisons. Only two of the six possible between-year
conpari sons were not significantly different (1984-88 and
1986-91, Table 2).

The nmean catch rate of snmall sablefish (<1.93 kg) in 1991
decreased by 69% since 1988, The CPUE of large fish (>3.18 kg)
held relatively steady at just under 0.1 per trap, while the CPUE
of medi um si zed sablefish (1.93 to 3.18 kg) declined 48% The
1991 catch rates for all size groups are lower than in any of the'
previous surveys., Catch rates in 1991 were lower at all sites

with the | argest decreases occurring at Pt. Arena, Half Mon Bay,
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Table 1. --Mean catch rates, standard errors, and coefficients of
variation for sablefish at index sites off California
and southern Oregon from 1984 to 1991 (standard depths
225-525 fat hons).

Me an Coefficients
Year catch rate Standard error of variation
1984 8.8 0. 663 7.5
1986 4.6 0. 345 7.5
1988 10.6 1. 164 11.0
1991 3.6 0.481 13. 4

Table 2 .--Pair-w se -conparisons between the catch rates (average
nunmbers of sablefish/trap) from various survey years.
Significance judged at 0.05% probability level.

Di fference

bet ween Standard 95%
aver age error of confi dence Statistically
Year catch rates, difference I nterval signi ficant

1984- 86. 4.2 0. 658 (1.46, 6.94) Yes
1984-88 -1.8 1.340 (-0.94, 4.54) no
1984-91 5.2 0. 819 (2.46, 7.94) yes
1986- 88 -6.0 1.214 (3.26, 8.74) yes
1986- 91 1.0 0. 592 (-1.74,.3.74) no'

1980- 91 7.0 1. 260 (4.26, 9.74) yes
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Carnmel Bay, Mrro Bay, and Cape Mendocino (-84% -83% -76%-75%
and -70% respectively). Catch rates declined |ess at Cape
Sebastian, Cortes Bank, and Pt. St. George (-24%-46% and -57%
respectively). Average sablefish catch rates in weight
(kil ogranms per trap) fromthe standard depths decreased 64%
between 1988 and 1991 (Fig. 5). The 1991 value (5.4 kg/trap) was
down 33% fromthe previous lowin 1986 (8.0 kg/trap).

In 1991, the highest nean catch rates (nunber/trap) within
the standard sanpling depths (225-525 fn) occurred at 225 and
300 fm (Table 3). Catch rates were |owest at 450, 525, and
>600 fmat 1.3, 1.2, and 1.5 fish/trap, respectively.

The sabl efish size conposition fromthe 1991 survey was
uni nodal , peaking at 48 cm (Fig. 6). Mean length declined from
53.1 and 53.7 cmin 1984, and 1986 to 50.8 and 51.7 cmin 1988 and
1991, respectively. The proportion of small and undersized
sabl efish (<1.93 kg) was 75% of the catch in 1986, 90%in 1988,
and 83% in 1991, whereas the proportions of medium (1.93 to
3.18 kg) and large (>3.18 kg) sablefish in 1991 were up slightly
from1988 to 14% and 3% respectively (Table 3, Fig. 6). These
proportions are still well below those seen in 1984 and 1986.

The sex-specific size conposition for sablefish taken at the
standard depths during the 1991 survey is shown in '"Figure 7. The

mean sizes of males and fenmales were 50.8 and 56.0 cm

respectively. Based upon calculations of length at 50% maturity

from 1986 survey data (51.9 cmfor nales and 57.9 cm for fenales,
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Table 3.--The numbers of sablefish, average numbers and weight by trap, and percentage of sablefish by size’
captured at-southernmost Oregon and California by depth in 1984 , 1986, 1988, and 1991.

. AVE. NO.  AVG. WT. . z

- TOTAL NO. SABLEFISH (KG) PER X LARGE X MEDIUM X SMALL UNDERSIZED

DEPTH (FM) YEAR SABLEFISH PER TRAP TRAP _SABLEFISH SABLEFISH SABLEFISH SABLEFISH
1504 1984 420 5.2 7.3 1 11 26 62
1985 286° 2.4 3.1 3 9 21 Y4
1988 1,104¢ 6.3 C 7.7 < 5 17 77
1991 435 2.4 2.9 2 9 1% 75
‘225 1984 2,736 15.2 23.1 2 16 32 . 50
1986 1,262° . 7.0 10.6 2 18 25 55
1988 4,136° 23.0 28.5 <1 5 16 e
1991 1,338 7.4 9.2 <1 7 T3 79
300 1984 2,571 14.3 22.2 2 14 32 52
1986 1,105° 6.1 10.5 4 20 3 45 -
1988 2,382¢ 13.2 . 17.8 <1 7 - . 18 74
1991 913 5.1 7.8 15 2 62
375 1984 1,499 8.3 12.9 3 16 36 45
1986 689 3.8 7.4 7 20 37 36
1988 1,053 . 5.8 8.4 <1 9 2 66
1991 4925 2.7 4.6 4 19 27 50
450 1984 1,263¢ 7.0 1.6 2 17 41 40
1986 595¢ 3.3 5.9 3 19 38 40
1988 932¢ 5.2 8.2 2 1% 29 55
1991 236° 1.3 2.4 7 22 32 39
525 1984 . 757 4.2 8.5 5 34 & 17
1985 479 2.7 . 5.4 4 33 45 18
1988 1,075 6.0 11.5 2 28 42 27
1991 223¢ 1.2 2.7 10 41 37 12
> 600° 1986 189 2.4 8.4 47 49 4 0
- 1988 502° 3.1 9.8 33 54 1 2
1991 214€ 1.5 5.7 48 48 4 0
AlL 1984 9,246° 9.4 15.0 2 17 .35 46
depths 1986 . 4,605 4.2 7.5 6 21 "3 42
combined 1988 11,0045 9.1 133 2 10 21 67
1991 3,851¢ 3.2 5.0 5 16 19 60
Standard 1984 8,826° 9.8f . 15.7 2 17 35 46
depths 1986 4,130° 4.6f 8.0 4 21 33 42
combined "1988 9,579° 10.6f 14.9 <1 9 22 68
1991 3,202° 3.6 5.4 3 14 21 62

®Large q over 3.18 kg round weight (rd. ut.); medium = 1.93-3.18 kg rd. wt.; small = 1.36-1.93 kg rd. ut.;
and undersized = less than 1.36 kg rd. wt.

®The,1984 numbers are the result of upward adjustment on rectangular trap catches by 1.265 (a scaling factor
to compensate for the lesser fishing efficiency of the rectangular traps) plus conical trap catches.

‘Adjusted upward for missing string(s) of gear, second repetitions not made, or lost traps, based on the
average decline of catch from the first set to the second set or the average catch in remaining traps.

9150 fathom depth fished at the four southern sites only in 1984, at the three northern and three southern
sites only in 1986; and at eight sites in 1988.

°>600 fathom depth not fished in 1984, fished at the four northern sites only in 1986, and fished at the
eight southern sites in 1988, and Cape Sebastian and Pt. Arena sites not fished in 1991.

fStandard error = 0.750 for 1984, 0.345 for 1986, and 1.16 for 1988.



= 1984
" Mean length =53.1 ¢
Total number = 7862

------ 1986 ‘
Mean length = 53.7 cm

1000
Total number = 3855
B T = = = 1988
| ‘ ’ o Mean length = 50.8 cm
‘ o S Total number = 9117
- S —_— 1991 o
i { Mean length = 5§1.7 cm
i [ Total number = 3128
750 |- ] L
1 \
| | 3
o 1 N\
i \\‘
- !
A
s [ b \
.8 ' (S ‘{,
g . 500t . b -
pd i ] _““_
. [ N
0 \
- : , 13
: I Al
i Vi 1\
a —_~‘ \
250 ' H ‘n. \\, :
! “‘ \
! v
e I T
§~\\ \-\
S
. -\;~\:‘“ |
Undersize |Small | Medium fvsa. . Large.
o 1 - T I‘ I L -a.lg.‘ ') - T \ |~ = 1 L
30 40 - 50 60 70 80 - 90

Length (centimeters)

Figure 6. --Sabl efish | ength conpositions for all southern O egon
and California Index sites conbined at standard depths

(225-525 fathoms) for 1984, 1986, 1988, and 1991.



15

] Males———

C=50.8cm
N =317 ii
i Females
:3() - - \i E E'= 56.0 cm
‘- N=525
: [
E 207 ;
z D
z ()

..n“'.'.'.'.'.'_'_'_'_'_‘_"'

104

_Length (cm)

Figure 7.--Sablefish Iength conmpositions by sex of random sanpl es
taken from standard depths (225-525 fathons) during
the 1991 abundance index survey.



16
Par ks and Shaw 1988a) we cal cul ated that 65% of the nal es and 68%
of the females '"Wthin the standard depths (225-525 fn) were

i mat ur e

Mean Length by Depth and by Latitude
Sabl efi sh I ength conpositions were sunmmarized by depth for

the 1991 survey. (Fig. 8). Mean lengths typically increase with

depth (Parks and Shaw 1989) and this was again-true in 1991. The

| argest increases occurred between 450 and 525 fm where nean

| engths increased by just over 3 cm and between 525 and >600 fm

where nmean | engths increased approximately 9 cmi. The nean

| engths of sablefish captured at depths greater than 600 fm
averaged about 19 cm greater-than sablefish captured at 150 fm

In the 1984 and 1986 surveys, nean |ength, generally decreased

fromnorth to south (Parks and Shaw 1989). In the 1988 and 1991

surveys, mean |length was generally higher at the four northern

sites with the largest fish at the Pt. Arena site -and |ower at

the four southern sites (Fig. 9).

Percentage of Fenales by Depth .

The percentage of females of our random sanples by depth in
all four survey years showed that fenales were generally nost
abundant at the. shallowest and deepest depths and |east abundant;
at the internediate depths (Fig. 10). These trends in the

percentage of females were relatively consistent for nost survey
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years, especially at depths greater than 600 fm where the percent
of fenales ranged from89 to 97% In the 1991 survey, the
percentage of females at 375 and 450 fmwas much higher than in
the three- earlier survey years. |In standard depths (225-525 fm,,
femal es made up 52 to 62% of our random sanples in all four
survey years (Fig. 11). For all depths 'combined (150->600 fm,
femal es made up 57 to 67% of our sanples fromthe 1986, 1988, and
1991 surveys. This predom nance of fenales, which also occurs in
| andi ngs of the fixed-gear fishery, may be a result of the
di sproportional harvest of nmales by the trawl fishery. In traw -
caught sanples of sablefish in the small size category (less than
58 centineters fork length) fromthe Eureka and Monterey
International North Pacific Fisheries Comm ssion areas, a 5,000
fish sanple (1,000 fish per year from 1986 through 1991) showed
56.4% to be mal es.

Lengt h- Wei ght Rel ationship
The |ength-weight, relationship for male and fenmal e sablefish

fromthe 1991 survey is shown in Figure 12. W found no
significant difference in the average weight at |ength between
mal es and fenales, as was the case for surveys conducted off
Oregon and Washi ngton (August and Septenber 1987) and off
southern Oregon and California (Septenber to m d-Novenber 1986)
(Parks and Shaw 1988a, b). In the 1988 survey, the nmale and

femal e | ength-wei ght relationships were significantly different
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((";sexes conbi ned) collected off southern O egon and
[ifornia in Septenber and Cctober 1991.
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at the 99.9% |l evel (Parks and Shaw 1989). The 1991 | ength-wei ght
rel ationship for sexes conbined is W= .0017812 x L S4300R  where

w= weight, in grans and L = length in centineters (Fig. 12).

SUMVARY AND CONCLUSI ONS
Sabl efi sh catch rates (mean nunber per trap) in surveys off

California and southern Oregon decreased by 66% between 1988 and
199:L. Catch rates of small and undersized sablefish (<1.93 kg)
declined 69% rom 1988.to 1991, ' whereas. catch rates of medi um

si ze sablefish (1.93-3.18 kg) declined 48% and | arge-si ze

sabl efish (>3.18 kg) declined 3% Catch rates decreased at all
sites-in 1991, with the |largest decreases generally occurring
from Pt. Delgada southward to Mrro Bay. The three southern
sites had the highest catch rates. At the Cortes Banksite,
where fishing pressure is probably the lowest, the catch rate was
over twice as great as the rate at the nexthighest site, Carnel
Bay (Appendix-Fig.1). The |owest catch rates were found at the
four sites between Cape Mendocino and Half Mon Bay; Tagging
studies indicate that approximtely 29% of the sablefish tagged
in the Conception INPFC area were recovered north 'of the
Conception INPFC area where fishing effort is greater (Shaw
1984). Because fishing pressure is |ower at the two southern
sites, a higherpercentage of sablefish tagged in the Conception
| NPFC area was recovered outside that area than in other |NPFC

ar eas.
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In 1991, over 62% of our catch consisted of undersized
(<1.36 kg) sablefish, down from 68% in 1988. The proportion of
small (1.36 to 1.93 kg) sablefish changed only slightly from 22%
in 1988 to 21%in 1991, while the proportion of medium and |arge
fish rose 9% to 14% and from 1% to 3% respectively (Appendi x
Table 1). The nean length of males was 50.8 cm and the nean
length of females was 56.0 cm (Fig. 7). Mean lengths increased
with depth as, in previous surveys (Parks and Shaw 1989).
Sabl efi sh mean | engths were highest at the northern sites, peaked
at the Pt. Arena site, and were |lowest the four southern
sites (Appendix Fig. 2).

Wil e the 1988 survey indicated good recruitment of 2+ and
3+ year old (40-50 cn) sablefish, the |ow catches of small and
medi um fish in 1991 suggest that this substantial group of fish
has apparently been renoved from the popul ation since the 1988
survey. As in the 1988 survey, the nean |engths for both sexes
are shorter than our calculated lengths at 50% maturity (51.9 cm
for males and 57.9 cmfor. fenales) (Parks and Shaw 1988a). W
estimate that only about one-third of the population surveyed in
both 1988 and 1991 is sexually mature. The size conposition of
the commercial catches indicate that |arge nunbers of sablefish

are being harvested before they have an opportunity to spawn.
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APPENDI X
| ndi vidual Index Site Data
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1986 —~1988 — 1991

0.0 H —t + g : z - -
. - L] 1
Cape Pt. St. Cape Poim Point Halt . Carmel Morro Cortes
Sebastian George Mendocino Delgada Arena Moon Bay . Bay Bay Bank
1884 7.5 8.4 . 8.2 7.4 9.3 15.2 10.9 6.6 . 14.7
1986 6.1 4.0 4.5 43 | 3.2 2.3 5.8 6.2 4.9
1988 4.7 8.1 4.6 7.3 10.8 8.9 18.8 15.5 17.2
1901 3.6 3.4 1.8 2.2 1.8 - 1.6 4.5 3.8 9.3

Appendix Figure 1 .-- Mean catch rates of sablefish at nine index sites fished off California and
southern Oregon in 1984, 1986, 1968, and 1991 (225525 fathoms),
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Appendix Table 1.--Sablefish catch rates and percentage by size category from southern Oregon and California
index sites by depth in 1984 , 1986, 1986, and 1991 (standard depths 225-525 fathoms).

AVG. NO. AVG. WT. b c d X .
TOTAL NO. SABLEFISH (KG) PER X LARGE® X mEDIUWC X smALLY UMDERSIZED
YEAR  SABLEFISH PER TRAP  TRAP  SABLEFISH SABLEFISH SABLEFISH  SABLEFISH

Cape Sebastian, OR 1984 - 711.§f 7.3 143 7 » 25 4
1986 6 6. 1. 9 1 .32
1988 arz: 4.7 7.8 2 16 32 50
1991 359 3.6 5.7 3 14 18 65
Pt. St. George, CA 13346 %Ef 23 11;.2 ; ' gg C gtg ga
. 1 . . i ' . -
1988 go7f 8.1 9.7 2 6 . 17 7
1991 343 3.4 6.1 4 20 26 50
Cape Mendocino, CA 1984 .eng1= 8.2 14.3' : g gg : ' go gg
, 1986 4 4.5 8. ‘ 1
1988 4S8, 4.6 6.9 3 14 27 56
1991 182 1.8 3.0 . 18 28 50
Pt. Delgada, CA 98y 735 7.4 13.2 ¢ = ¥ 3%
19 2 4. 8.
1988 726f 7.3 10.5 2 11 2% 62
1991 220 2.2 3.7 6 21 22 51
Pt. Arena, CA 1984 928 9.3 15.4 1 20 41 . 38
1986 . 32 3.2 6.0 4 25 33. 39
1988 . 1,079, 10.8 17.6 2 17 33 .48
1991 .- 178 1.8 3.5 10 35 27 28
Walf Moon Bay, CA 1984 1,322 15.2 23.4 X3 15 40 | 1.?
. 1986 2 2.3 3.9 - ¥ 20 38 4
1988 a892f 8.9 12.0 <1 7 20 73
1991 155 1.6 2.8 < 11 24 64
Carmel Bay, CA © 1984 1,09 10.9 16.6 D R PR 31 51"
1986 580 5.8 9.4 17 36 46
1988 1,875 18.8 2.8 - 7 18 7S
1991 453 45 6.4 1 14 20 65
Morro Bay, CA 1921.6 : 6616 : 6.; 1.1 2 17 37 "
19 61 6. 9.1 1 13 27 59
1988  1,546% 15.5 "21.0 < A 16 77
1991 383 3.8 5.2 < 9 % 76
Cortes Bank, CA 1984 ‘1,'1.;:; 6.7 20.0 « 10 30 59
‘ 4 4.9 77 1 19 36 4
1988 1,724f 17.2 23.5 a .9 22 69
1991 929 9.3 12.2 1 9 - 20 70
All sites combined 1984 .. 5'?%3:‘ 9.2 1;.9 2 17 35 46
: 1986 4, 4. 9 4 21 33 42
1988 9,579} 10.6 14.9 <1 e 22 68
1991 3,202 3.6 5.3 3 14 21 62

These numbers are the result of ubuard adjustment on recténgular trap catches by 1.265 plus conical trap
catches. o ‘ . Co ‘ ‘

over 3.18 kg round weight.
1.93-3.18 kg round weight. .
1.356-1.93 kg round weight.

o

a o

Less than 1.36 kg round weight.

Adjusted upward for missing string(s) of gear, second repetition which was not made, or individual traps
which were lost, based on the average decline of catch from the first set to the second set.:



Appendix Table 2.--Sablefish catch rates and percentage above the minimum size limit® by index site during the 1991 abundance index survey.

DEPTH  NO. OF NO. PER WT. PER SIZE ) NO. OF NO. PER WT. PER SIZE _NO. OFF MNO. PER WT. PER SIZE
(FM) - FISH TRAP  TRAP (KG) LINIT FISH TRAP . TRAP (KG) LINMIT FISH TRAP  TRAP (KG) LIMIT
Cape Sebastian, OR - " Pt. St. George, CA . - Cape Mendocino, CA
150 3 0.2 0.1 50 80 4.0 6.2 42 108 5.4 6.9 32
25 105 5.2 7.6 30 : 131 6.6 9.9 37 87 4.4 6.1 - 3
300 100 5.0 7.7 29 123 - 6.2 10.2 4 28 1.4 . 1.8 32
375 b 6.2 10.4 44 53 2.6 6.0 70 27 1.4 2.9 ‘70 -
450 20°- 1.0 1.6 50 23 1.2 2.9 87 o7 0.8 1.7 88
525 - 100 0.5 1.4 83 C 13 0.6 1.4 85 2P 1.2 2.7 100
650-850 - - . -- 20 1.0 3.4 100 20° 1.0 4.8 100
All Depths 362 3.0 4.8 '35 443 3.2 5.7 51 - 310 2.2 3.8 47
Pt. Delgada, CA : Pt. Arena, CA Half Moon -Bay, CA )
150 14 0.7 1.1 s7 19 0.9 1.2 32 42 2.1 2.4 31
225 103 5.2 7.9 37 . 42P 2.1 3.2 28 33 1.6 1.9 15
© 300 510 2.6 4.0 TR 38 1.9 3.8 76 3. 1.6 1.9 21
375 32 1.6 2.5 50 36° 1.8 3.8 T 49 L 2.4 3.2 29
450 21 1.0 2.5 90 17 0.8 1.9 82 8 0.4 0.6 _ 38-
525 13 0.6 1.5 92 45 22 49 93 32 1.6 3.4 84
650-850 36 1.8 . 6.3 00 .- .- - s 58P 2.9 1.9 100

All Depths 270 1.9 3.7 56 , 197 1.6 3.1 6 255. 1.8 3.6 49

LE



Appendix Table 2.--(Continued).

, . 3 o : X ' ‘ X
DEPTH NO. OF NO. PER \T. PER SIZE NO. OF NO. PER WT. PER SIZE . NO. OF -~ NO. PER MT. PER SIZE

TRAP (KG). LIMIT FISH .. TRAP

. (FH) FISH TRAP TRAP (KG) LINMIT

TRAP (KG) LIMIT FISH TRAP

Carmel' Bay, CA _ Morro Bay, CA Cortes Bank, CA

Regulation set by the Pacific Flshery Management Council and “includes sableflsh smaller than 22 |nches total length (52 4 cm fork length) or
15.5 inches dorsal length (origin of dorsal fin to the tip of the tavl if .-beheaded). .

b Adjusted upward for second set not made or for_lost traps.

€ £30-850 fathom depth fished at seven sites.

‘150 50° 2.5 2.1 6 30 1.5 1.5 3 89 4.4 4.4 8

225 201 110.0 12.1 20 150 7.5 7.7 5 486 2.3 5.9 - 14

300 139 7.0 10.2 34 133 6.6 9.1 22 268 13.4  21.6 47

ki 49 2.4 - 3.5 43 30 1.5 2.5 43 ~.92 4.6 7.0 47

450 23 1.2 2.1 65 4 2.0 3.5 54 66 3.3 5.0 38

525 M 2.0 4b 85 29 1.4 - 2.9 76 17 0.8 1.6 - 88

630-850 3 1.2 4.2 100 46 2.3 7.7 100 1 0.6 1.5 100

All Depths 526 3.8 5.5 36 459 3.3 5.0 - 31 1,029 7.4 9.6 28
ALl sites combined

150 432 2.4 0 2.9 25

225 1,338° 7.4 9.2 21

300 o3P 5.1 7.8 39

375 w27 4.6 50

450 236° 1.3 2.4 61

525 7S 1.2 2.7 88

630-850° 214 1.5 5.6 100

ALl Depths 3,851 3.2 5.0 40 -

8¢
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