CHANGES | N RELATI VE ABUNDANCE AND S| ZE COMPCSI TI ON OF

SABLEFI SH | N COASTAL WATERS OF WASH NGTON AND OREGON 1979- 85

by

Norman B. Parks

and

Franklin R Shaw

Resource Assessment and Conservation Engi neering Division
Nort hwest and Al aska Fisheries Center
National Marine Fisheries Service
Nati onal Cceanic and At nospheric Admi nistration
7600 Sand Point Way NE, Bldg. 4, BIN C 15700
Seattle, WA 98115

Novenber 1987



This document is available to the public through:

National Technical Information Service
U.S. Department of Commerce

5285 Port Royal Road

Springfield, VA 22161



ABSTRACT

Survey results indicated sablefish (Anoplopoma finbria) abundance off

Oregon and Washington decreased between 1979 and 1981, increased between 1981
and 1983, and then dropped back to a point midway between 1979 and 1981

popul ation levels in 1985. The 1985 catches at four index sites sanpled since
1979 were conposed of a much higher percentage (i.e., 59% of submarketabl e-size
(<52 cnm) sablefish and a much |ower percentage of medium and |arge marketable
sablefish (4 and 2% respectively) than in any of the previous surveys: Size
conposition at seven of the eight sites sanpled in 198 was si m'Iar.A Fi sh
captured at the northernnmost site (Nitinat Canyon) adjacent to the Canadi an

Fi shery Zone were on the average much |arger than at other sites, although few
in nunber . The nean size of sablefish has continued to decline off the coast

of Oregonand Washi ngton since 1979; catch rates indicate that total sablefish

abundance has declined approximtely 33% since that tinme.
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| NTRODUCTI ON

The econonic inportance of the sablefish (Anopl opona finbria) fishery

(Korson 1986) and the need for information to supplement status of stock

anal yses were responsible for the initiation of a programat the Northwest

and Al aska Fisheries Center (NWAFC) to nonitor changes in distribution,

rel ati ve abundance, size conposition, biological characteristics, and novements
of sablefish in the northeastern Pacific Ccean. Surveys to measure changes

in sablefish relative abundance at specific index sites began in southeastern
Al aska waters in 1978, were extended to Oregon and Washington waters in 1979,
and to waters off California in 1980. The results of 1979-84 surveys in the
Washington-California region have been reported by Parks and Hughes (1981),
Parks (1982, 1984), and Parks and Shaw (1983, 1985). This report presents
results of the 1985 survey off Washi ngton and Oregon with conparisons to
previous surveys. The primary objective was to obtain catch per unit effort
(CPUE) indices of sablefish abundance at preselected index sites as a neans

of monitoring population trends. Secondary objectives included the collection
of biological data on the state of maturity, length, and age conposition, the
tagging of sablefish in a continuing effort to understand popul ati on novenents
and to identify discrete stocks, and the conparison of catch rates from coni cal
and rectangul ar traps as part of our process of conpleting the transition from
rectangular to conical traps as the sanpling gear. In an effort to find nore
efficient and less labor-intensive sanpling gear, conical (Korean) style traps
were introduced in 1983 and their catches have since been conpared with catches
by rectangular traps which have been used from the beginning of the study. The
1983 conparisons of relative fishing efficiencies of the two trap types were

i nconclusive (Parks 1984). The 1984 conparisons were conducted off California

and southern Oregon and indicated that the conical traps were 1.26 tinmes nore



efficient than rectangular traps. The observed difference was statistically
significant (Parks and Shaw 1985). The 1985 conparisons were conducted to

determine if the sanme relationship held in the area off Washington and O egon

SURVEY METHCDS AND GEAR

The basic survey design and sanmpling gear are described in detail by
Parks and Hughes (1981). In 1983, the experinmental design was nodified in an
effort to inmprove the survey's sensitivity to popul ation changes. Analysis of
past Washington-Oregon survey data indicated that substantially smaller changes
i n abundance coul d be detected if the number of index sites was increased
(Kinura and Bal siger 1985). That analysis also indicated that little loss of
precision would occur if the nunber of replicate sets at an index site was
reduced from four to one. By reducing the number of replicate sets, tine was
provided for sanpling at additional |ocations and the nunmber of index sites
of f Washington and Oregon was doubled from four to eight in 1985 (Fig. 1).

A summary of the sites fished, including dates, depths, sets, and nunber of
traps fished during sabl efish indexing surveys off Washington and Oregon in
1979-85, is shown in Table 1.

Rectangul ar traps are 34 in x 34 in x 8 ft, and have a single tunnel
| ocated on one end. The conical traps have a bottom ring of 54 in (outside
dianeter), a top ring of 33.5 in (outside diameter), a height of 28 in, and a
tunnel entrance on the side. The traps were attached to 5/8-in groundlines
550 fathons in length at intervals of 50 fathonms. Trap bridles were attached
to the groundline by means of gangions using brummel hooks or "C' hooks. The
two trap types were alternately positioned on each string (five rectangul ar

and five conical per string) to conpare their catching efficiencies.
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Table 1 .--Summary of sites fished, including dates, depths, sets, and nunber
of traps fished during sablefish indexing surveys off Washington and
Oregon, 1979-85.

Dat es Dept hs Sets No. of traps fished
Site fished fished (fm (No. ) Rect angul ar Coni cal
1979
Cape Arago, OR 8-13 Aug 150- 450 5 250
Cape Lookout, OR 17-23 Aug 150- 450 5 250
Wl apa Bay, WA 6-13 Sep 150- 450 5 250
Cape Johnson, WA 16-21 Sep 150- 450 5 250
1980
Cape Arago, OR 6-10 Aug 150- 450 5 250 0
Cape Lookout, OR 12-19 Aug 150- 450 5 250 0
Wl apa Bay, WA 1016 Sep 150- 450 5 250 0
Cape Johnson, WA 21-26 Sep 150-450 5 250 0
1981
Cape Arago, OR 5-11 Aug 150- 450 5 250 0
Cape Lookout, OR 13-19 Aug 150- 450 5 250 0
Wl apa Bay, WA 19-28 Sep 150- 450 5 250 0
Cape Johnson, WA 11-16 Sep 150- 450 5 250 0
1983
Cape Arago, OR 26-28 Cct 150- 450 2 50 50
Cape Lookout, OR 23-24 Cct 150- 450 2 50 50
Wl lapa Bay, WA 16-18 Cct 150- 450 2 50 50
Cape Johnson, WA 13-14 Oct 150- 450 2 50 50
1985
Cape Arago, OR 16-18 Aug 150-450 2 50 50
Yaqui na Bay, OR 20-21 Aug 150-450 2 50 50
Cape Lookout, OR 23-24 Aug 150-450 2 50 50
Ti Il anook Head, OR 27-28 Aug 150-450 2 50 50
W1l apa Bay, WA 2- 3 Sep 150-450, 525 2 50 70
Cape Elizabeth, WA 5- 7 Sep 150-450, 525 2 50 70
Cape Johnson, WA 9-10 Sep 150-450, 525 2 50 70
Ni ti nat Canyon, WA 13-14 Sep 150-450, 525 2 50 70




A string of 10 traps was fished twice at each of five depths (150, 225,
300, 375, and 450 fathoms) at each indexing site. Fishing time was standard-
ized to 24 hours per set. Loran C and depth sounders were used to position
replicate sets as near as possible to the same depths and | ocations of first
sets. As time and conditions allowed, conical traps were fished in 525
fathons at the four northern sites to determne sablefish CPUE in depths
beyond the standard survey depths
Data coll ected included:
1) Species composition of the catch in each trap by number and weight;
2) Fork lengths of all sablefish; and
3) Biological data to support life history studies (e.g., otoliths, for
age determnation, sex ratios, and nmeasure of naturation). Each of
the 1,270 sablefish from which otoliths were taken were weighed to
the nearest gram using a high resolution triple beam bal ance
Al sablefish not required for biological sanples were tagged and rel eased

in support of ongoing coastwide mgration and tag |oss studies.
RESULTS AND DI SCUSSI ON

Sanpling was conducted from south to north during August-Septenber 1985.
The four new sites identified as Yaquina Bay, Tillanook Head, Cape Elizabeth,
and Nitinat Canyon were spaced approxi mately equidi stant anong the origina
sites (Fig. 1). The experinmental design calls for the data fromall index
sites to be conbined to determ ne the changes in sabl efi sh abundance and size
conmposition for the entire survey area; thus individual site data are not
di scussed. W have included individual site information in the Appendix for
those interested in subarea results. Appendix Table 1 shows nmean nunbers of

sabl efish captured in ternms of conical trap units by site, year, and size



categories. Appendix Table 2 presents the percentage abundance of sablefish

by site and size categories.

Compari son of Trap Types

In 1985, there was considerable variation in catch rates between trap
types on individual strings (Fig. 2) as was also observed in 1983 and 1984.
The conical traps captured from 27 to 90% of the sablefish in a set. Overall,
conical traps captured 40.8% nore sablefish than rectangular traps. Mean
| engths of sablefish captured in conical and rectangular traps were nearly
identical at 52.07 and 52.16 cm respectively. Length distributions were
also very simlar (Fig. 3) even though the nesh size was larger in the rectan-
gular traps (3-1/2 in) than in the conical traps (2-1/4 in). These results
are consistent with previous observations (Auke Bay Laboratory 1983, Parks
1984, dausen and Fujioka 1985, Parks and Shaw 1985) and it appears that the
two trap types sanple the population size conposition in a like fashion.

Statistical analyses were applied to survey results to examne the

differences in conical and rectangular trap catches. The ratio estimator

used was:
79
~ z Cci
R = i=1 = 1,408
1985
79
.
5 1
i=1 where G = catch in nunbers of sablefish in

conical traps in haul i and ri = catch(n) of
sabl efish in rectangular traps in haul i.

Using a nornal approximation given in Cochran (1977: equations 6.13 and 6.151

a 95% confidence interval for this Ris 1.277-1.540" . If the null hypothesis

The variance of the conical trap catch appears to be approximately propor-
tional to the rectangular trap catch which inplies that the ratio estinator
was approxi mately the best |inear unbiased estimator of the regression
coefficient describing the regression line of conical trap catches on
rectangular trap catches which passes through the origin.
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Figure 2. --Catch of sablefish in conical traps versus catch of sablefish

in rectangular traps off Washington and O egon, August- Septenber
1985. Each data point represents the average catch of five
conical and five rectangular traps on a single longline.
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is that R=1.0 (i.e., there is no difference between trap catches), then R
is significantly different from 1.0 at the 95% |level (P < 0.00001), neaning
conical traps caught significantly nore sablefish than aid rectangular traps.
We have assuned that Ryg iS a representative nmeasure of relative fishing power
and have applied the correction factor of 1.408 to rectangular trap catches
from 1979 to 1985 so that all catch rates presented herein are expressed in
terms of catch per conical trap. The 1983 trap conparison studies were
i nconcl usi ve because the use of new unseasoned conical traps seemed to introduce
a bias in their capture efficiency (Parks and Shaw 1985) and, therefore, that
data was not used in calculating a correction factor. The 1984 trap conparison
data for California and southern Oregon was used to cal culate a distinct
correction factor (1.265) for that region because it represents a distinct
survey area and relative trap efficiencies could vary between region

Cl ausen and Fujioka (1985) found no significant difference between catch
rates of rectangular and conical trap catch rates in southeastern Al aska waters.
Cl ausen and Fujioka (1987) also found that seemingly slight differences in
tunnel design can have a marked effect on catch rates. Rather than using trap
tunnels as delivered by the manufacturer, we individually nodified and adjusted
each conical trap tunnel nmaking it nore uniformand efficient resulting in

hi gher catch rates by our conical traps.

Catch Rates and Size Conposition
Annual trends in relative popul ati on abundance were exanm ned by utilizing
data collected only fromthe four original index sites as they were comon to
all survey years. Because only two sets per depth were nade at each site since
1983, conparisons were nade using catches taken by just the first two of five
sets made in 1979, 1980, and 1981. The catch rate conparisons indicate that

overal | sabl efish abundance dropped about 50% between 1979 and 1981, increased
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sharply between 1981 and 1983, and then declined again between 1983 and 1985
(Fig. 4. This decline in sablefish average catch rates from 10.6 fish per trap
in 1983 to 7.6 in 1985 is statistically significant at the 96.2% | evel using
Rubin's method (Knechtel 1986: appendix C). The coefficients of variation of
these catch rates per trap were 13.3% in 1983 and 15.5%in 1985, respectively
(se = 1.004 and se = 0.830, respectively). The catch rate of marketable-size
052 cmfork length) sablefish followed a sinmilar pattern, except it did not
i ncrease as sharply between 1981 and 1983 before dropping back to the 1981
| evel of abundance in 1985. The mean catch rate of submarketable-size sablefish
increased from 2.7 fish per trap in the first 2 years, to 4.6 and 4.5 fish per
trap in 1983 and 1985, respectively (Fig. 4). The proportion of subnarketable-size
sabl efish has increased steadily from 24% in 1979 to 59% in 1985 (Table 2).
Mean catch rates of small, medium and large marketable-size sablefish are
shown in Figure 5. Catch rates for all marketable-size groups were much | ower
in 1985 than in 1979, the baseline year. In 1985, nean catch rates of snall
sabl efish were about 2.6 fish per trap, less than one-half the rate in 1979.
Mean catch rates for nediumand | arge sabl efish were 0.3 and 0.2 fish per
trap, down from 1.4 and 1.1 fish per trap, respectively, in 1979. Catch rates
expressed in average nunber of pounds of sablefish captured per trap are
shown in Figure 6; these catch rates show an even |arger decrease in catch
rates prinmarily due to the fact that average size continues to decline

The length frequency distributions and mean | engths of sabl efish captured
inthe first two sets at the four original sites off Oregon and Washi ngton during
the 1979 and 1985 surveys are shown in Figure 7 and for all survey years in
Figure 8. The nean length dropped from57 cmin 1979 to 52 cmin 1985 (Fig. 8).
The 1985 | ength conposition for all eight Oegon and Washi ngton sites conbined

are shown in Figure 9. The sablefish captured at the four new sites were on
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Figure 4. --Mean catch rates of all sablefish, subnarketable-size sablefish

(<52 cmfork length), and marketabl e-size sablefish (>52 cm fork
length) at the four original index sites off Oregon and Washi ngton

1979-85 and at the four new index sites in 1985. The sites were
not sanpled in 1982 or in 1984.
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Table 2.--Average percentage abundance of submarketable-size and
mar ket abl e-si ze sablefish at the four original Oregon and
Washi ngt on abundance index sites conbined, at the four new
sites, and for all eight sites conbined during the 1979-81
1983, and 1985 surveys.

Marketable
Sub-

marketable@ SmallP  Medium® Larged Total
Year and area (%) (%) (%) (%) (%)
1979 24 54 12 10 100
1980 37 47 8 8 100
1981 37 49 8 6 100
1983 44 45 7 4 100
1985 (Original sites) 59 35 4 2 100
1985 (New sites) 45 42 8 5 100
1985 {All eight sites) 51 39 6 4 100

a

less than 52 cm fork length = less than 3.0 |b round wei ght
52-61 cmfork length = 3.0-5.0 | b round wei ght
62-67 cmfork length = 5.0-7.0 | b round wei ght
68 cmor greater fork length = nmore than 7.0 I'b round wei ght

Q o o
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Figure 7. --Conbined length conposition of sablefish (shown in percent)
captured in the first two sets at the four original sites off
Oregon and Washington during the 1979 and 1985 surveys.
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the average slightly larger than those from the original sites, primarily due
to the nuch larger sablefish captured at the Nitinat Canyon site

Sabl efi sh catches, |length conpositions, and nean length by depth for all
sites sanpled in 1985 are conbined and shown in Figure 10. Catch rates were
greatest at 225 and 300 fathonms, where nean lengths were smallest at 50.9 and

51.4 cm respectively.

Length at Age

The validity of sablefish age determ nation has been under evaluation in
recent years and the otoliths collected in 1983 and 1985 are the first of our
sanples to have been read since age determinations were resumed. Qolith
surfaces were used in easy to read cases, while the break and burn procedure
was used to read otoliths with unclear surface markings. The nean lengths at
age (Table 3) are very simlar between the 1983 and 1985 sanpl es through age 7
(86-88% of the fish aged) but are quite different in older ages. This difference
may be related to the difficulty in obtaining consistent age determnations in
ol der fish. Reader agreenent was near 70% for sablefish aged 7 or less but
decreased to 11-12%for ol der ages, indicating the low reliability of those
readings. The von Bertalanffy t, paraneters (Fig. 11) are relatively large
negative values indicating that both the 1983 and 1985 age-length curves do
not describe long-term sablefish growh very well and are probably nost
accurate for ages 2 through 7. The departure of the curves for older fish
(Fig. 11) likely reflects the relatively small numbers of older fish in the
sanple and |ow reader agreenent on ages greater than 7 years. To enhance the
sampl e size of large fish we selected stratified sanples of |arger sablefish
in addition to random sanpl es beginning in 1986.

The 1983 and 1985 sabl efish year class and age frequencies are shown in

Figure 12. These data indicate that the 1977 and 1979 year classes were
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Table 3. --Mean length calculated from the von Bertalanffy curve and percent at
age for sablefish captured during the 1983 and 1985 abundance index
survey off Washington and Oregon.

sexes
Males Females combined
Age in _
years Licm) % n L{cm) % n L{cm) 3 n
1983 SURVEY
2 46.0 4.1 9 45.7 4.9 16 45.4 4,6 25
3 48.8 20.3 44 50.9 7.7 25 50.0 12.7 69
4 51.0 25.8 56 54.8 33.4 110 53.4 30.2 166
5 52.6 14.3 N 57.9 12.6 41 56.0 13,3 72
6 53.8 13.4 29 60,2 20.2 68 57.9 17.5 97
7 54.7 S.1 1 62.0 8.9 29 59,3 7.4 40
8 55.4 3.7 8 63.4 3.1 10 60.3 3.3 18
9 55.9 2.8 - 6 64.5 2.1 7 61.1 2.4 13
10 56.3 5.5 12 65.3 0.3 1 61,7 2.4 13
11 56.6 1.8 4 65.9 1.8 7 62.1 1.8 11
12 56.8 0.9 2 66.4 2.1 7 62.4 1.7 9
13 57.0 - -— 66.8 0.6 2 62,6 0.4 2
14 57.1 -— -- 67.1 0.6 2 62.8 0.4 2
15 57.2 0.5 1 67.3 1.2 4 62.9 0.9 5
16 57.3 0.9 2 67.5 - - 63.0 0.4 2
17 57.4 -— - 67.6 - - 63.1 -~ --
18 57.4 - - 67.7 - - 63.2- - -
19 57.4 0.5 1 67,8 - - 63.2 0.2 1
20 57.5 - - 67.8 - - 63.2 -— -
21 57.5 - - 67.9 - - 63,2 - -
22 57.5 0.5 1 67.9 - - 63.3 0.2 1
23 - - -— 67.9 0.3 1 - 0.3 -1
Total (n) . 217 330 547
1985 SURVEY
2 44.5 3.8 26 45.6 7.9 44 45,3 5.7 70 -
3 47 .4 11.5 76 49.8 15.3 85 48.6 13.2 161
4 49.9 17.8 118 53.4 19.1 107 51.4 18.4 225
5 52.1 23.3 154 56.6 16.8 93 54.0 . 20.3 247
6 54.0 18.3 121 59.5 20.0 101 56.3 19.1 232
7 55.7 12.9 85 61.9 8.6 46 57.8 10.9 131
8 57.2 5.8 39 64,1 5.0 28 58.3 5.4 67
9 58.5 3.2 23 66.0 2.2 13 61.8 2.7 36
10 59.6 0.8 5 67.7 1.4 9 63.2 1.1 14
11 60.6 1.5 12 69.1 1.1 7 64.5 1.3 19
12 61.5 0.6 S 70.4 0.9 5 65.6 0.7 10
13 62.2 0.3 2 71.5 0.9 5 66.6 0.6 7
14 62.9 0.3 2 72.5 0.4 2 67.5 0.3 4
15 - - - 73.4 - - -— - -
16 - - -— 74.1 0.2 1 - 0.1 1
17 - - - 74.8 - -- -— - -
18 - -- -- 75.4 - - -— - -
19 - - - 75.9 - - -- - --
20 - -- -- 76.3 - -- -- - --
21 - - -— 76.7 - -- - - --
22 - - - 77.1 - - -- -- ‘
23 - - - 77.4 0.2 1 - 0.1 1

Total (n) 668 557 1225
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Figure 11 .--Calculated age-length curves based on the von Bertal anffy growth
function, L = L, [1-e_K(t-t=)] (Ricker 1975: equation 9.9) for
sabl efi sh captured off Washington and Oregon in 1983 and 1985.
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strong in our 1983 sanple; however, the strength of both of these year classes
was | ess apparent in our 1985 sanple. Recent strong year classes are not
apparent, although the 1982 and 1983 year classes were not yet fully recruited
and therefore may not be adequately represented.

Juvenil e sablefish were first recruited to our sanpling gear at an age
of 2+ and 3+ and at an average length of about 44-50 cm  Subnarketabl e-size
sablefish, primarily from the 1981, 1982, and 1983 year classes, conprised
about one-half of the fish captured during the 1985 survey (Tables 2 and 3).
At approximately 4-5 years of age, sablefish reach marketable size (>51 cm).

Approxi mately 87% of the 1985 age sanple was 7 years old or less (Table 3).

Lengt h- Wi ght  Rel ationship

The | engt h-wei ght by sex relationship was exam ned by regression, but
mal es and fenal es could not be distinguished graphically and differences were
statistically insignificant. Sasaki (1985) also found no distinguishing
differences between the length-weight relationships of male and ferale
sablefish in the Bering Sea and North Pacific Qcean. Therefore, data for
sexes are combined and presented in Figure 13. The predicted weight values
by I-cmintervals are shown in Table 4. The length-weight relationship is W

= .00366 x °**' where W= weight in grams and L = length in centineters.

Length at 50% Maturity

A probit analysis (Finney 1971) was used to calculate length at 50%
maturity for the 701 male and 569 fenal e sablefish sanpled in 1985. Results
indicate that 50% maturity is reached at 50.8 cmfor nales and 55.3 cmfor
femal es. When conpared to sabl efish taken off northern California (Bodega
Canyon) from 1980 to 1982 (Parks and Shaw 1983), length at 50% maturity for

Washi ngt on and Oregon sanples was 2 cmless for males (52.7) and identical
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Figure 13.--Length-weight relationship derived fromsabl efish collected off
Washi ngton and Oregon in August-Septenber 1985.
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Table 4 .--Predicted nmean weights by |-cm length intervals for sablefish
(sexes combined) captured off Oregon and Washington in August-
Sept enber 1985.

Mean Mean

Length weight Weight Length weight Weight
(cm) (g) (1b) (cm) ‘ {g) (1b)
35 373 0.82 70 3,533 7.79
36 409 0.90 77 3,699 8.15
37 447 0.99 72 3,870 8.53
38 487 1.07 73 4,048 8,92
39 530 1.17 74 4,230 9,33
40 575 1.27 75 4,418 9.74
41 623 1.37 76 4,612 10.17
42 674 1.49 77 4,812 10.61
43 727 1.60 78 5,018 11.06
44 784 1.73 79 5,229 11,53
45 843 1.86 80 5,447 12.01
46 905 2,00 81 5,671 12.50
47 971 2.14 82 5,901 13.01
48 1,039 2.29 83 6,138 13.53
49 1,111 2.45 84 6,381 14,07
50 1,186 2,62 ' 85 6,631 14,62
51 1,265 2,79 86 6,886 15.18
52 1,347 2.97 87 7,150 15.76
53 1,433 3.16 88 7,420 16.36
54 1,523 3.36 89 7,697 16,97
55 1,616 3.56 90 7,981 17.60
56 1,713 3.78 91 8,272 18.24
57 1,814 4,00 92 8,571 18,90
58 1,920 4,23 93 8,877 19.57
59 2,029 4.47 94 9,190 20.26
60 2,143 4,72 95 9,511 20.97
61 - 2,251 4,98 96 9,839 21.69
62 2,383 " 5.25 97 10,176 22.43
63 2,510 5.53 98 10,520 23.19
64 2,642 5.82 ‘ 99 10,872 23.97
65 ' 2,778 6.12 100 11,232 24,76
66 2,929 6.43 -
67 3,065 6.76
68 3,216 7.09

69 3,372 7.43
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for females (55.3). Mason et al. (1983) reported that length at 50% maturity
was approxinmately 52 cm for nales and 58 cm for females off the west coast of

Canada. Sasaki (1985) found that 50% of the nmle sablefish reach naturity at

57 cm and 50% of the females at 65 cmin the Gulf of Al aska.

SUMMARY AND CONCLUSI ONS

Survey catch rates indicate that sablefish abundance off Oregon and
Washi ngt on decreased between 1979 and 1981, increased between 1981 and 1983,
and then dropped back to a point mdway between 1979 and 1981 popul ation
levels in 1985 (Fig. 4). Total sablefish catch rates have declined from 11.4
fish per trap in 1979 to 7.6 fish per trap in 1985, indicating a decrease in
sabl efi sh abundance of about 33% The 1985 catches at the four original sites
wer e conposed of a nuch higher percentage of submarketabl e-size sabl efish
(59% and a much [ower percentage of medium and |arge marketable sablefish
(4 and 2% respectively) than in any of the previous surveys. Size conposition
at seven of the eight sites sanpled in 1985 was simlar. Fish captured at the
Niti nat Canyon site adjacent to the Canadian Fishery Zone were nuch |arger,
al though fewer in nunber (Appendix Table 2 and Appendix Fig. 3).

Apparently, fishing and natural nortality have reduced the nunbers of
| arger sablefish off Oregon and Washington since 1979, while at the same tinme
recruitnment of primarily 3-year-old sablefish into the fishery has increased
the proportion of snaller-size sablefish. Some fishernen reported that they
were catching significant quantities of larger sablefish in depths greater
than those covered in our standard survey (150-450 fathons). Deepwater sets
made in 525 fathoms off WAshington during our 1985 survey resulted in catch
rates higher than at all depths except 300 fathoms (Fig. 10). The distribution

of sablefish in the deeper portions of its bathynmetric range requires further
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study and sanpling in 525-700 fathoms is planned for future surveys. There is
little doubt that the mean size of sablefish has continued to decline off the
coast of Oregon and Washington and the data indicate that submarketabl e-size

fish now make up a very high percentage of the sablefish stocks.
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Appendi x Table 1.--Catch rates of total sablefish and submarketable, marketable, small, medium
and | arge sablefish taken in the first two sets at Washi ngton and Oregon
abundance index sites by year. Average nunber per trap is the estimted nmean
nunber of sablefish captured per conical trap unit based on the relative
efficiencies of conical and rectangular traps observed in 1985.

Average number per trap

Submarket- Marketable-sized
able-sized ‘ Total
Small Medium Large marketable Total
Site Year < 52 cm 52-61 cm 62-67 cm > 67 cm sized Sablefish
OREGON
Cape Arago 1979 1.6 4.2 1.1 0.7 6.0 7.6
1980 4.8 3.5 0.5 0.4 4.4 9.2
1981 1.1‘ 11 0.2 <0.1 1.3 2.4
1983 3.8 5.2 0.3 0.2 5.7 9.5
1985 1.6 1.0 <0.1 <0.1 1.1 2.7
Yaquina Bay 1985 3.7 3.6 0.6 0.2 4.5 8.2
Cape Lookout 1979 4.1 12.6 3.0 2.1 17.7 21.8
1980 2.5 3.0 0.6 0.5 4,1 6.6
1981 1.0 2.2 0.6 0.6 3.4 4.4
1983 4.5 4.9 0.8 0.5 6.2 10.7
1985 3.5 2.4 0.4 0.1 2.9 6.4
Tillamook Head 1985 8.9 4.0 0.4 0.4 4.8 13.7
WASHINGTON
Willapa Bay 1979 3.9 5.2 0.7 0.7 6.6 10.5
1980 1.8 3.0 0.4 0.5 3.9 5.7
1981 1.8 2.7 0.5 0.6 3.8 5.6
1983 6.0 6.0 0.9 0.4 7.3 13.3
1985 6.3 3.8 0.5 0.4 4.7 11.0
Cape Elizabeth 1985 2,1 1.3 0.2 . 0.2 1.7 3.8
Cape Johnson 1979 1.3 3.1 0.6 0.7 4.4 5.7
1980 1.5 3.2 0.5 0.4 4.1 5.6
1981 2.8 3.5 0.4 0.2 4.1 6.9
1983 4,1 3.9 0.6 0.3 4.8 8.9
1985 6.6 3.0 0.4 0.3 3.7 10.3
Nitinat Canyon 1985 0.4 2.0 0.5 0.3 2.9 3.3
r___—.P——————”ﬂ
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Appendi x Tabl e 2.--Percentage abundance of submarketabl e-size and
mar ket abl e- si ze sabl efish in sanples from four origina
Oregon and Washi ngt on abundance index sites conbined

during the 1979-81,
new sites in 1985.

and 1985 surveys,

and the four

Sub-
Marketable? Marketable
Small®  Medium® ‘Larged Total
Year and area (%) (%) (%) (%) (%)
1979
Cape Arago 24 54 12 10 76
Cape Lookout 19 57 13 11 81
Willapa Bay 35 51 7 7 65
Cape Johnson 20 55 13 12 80
Average 24 54 12 10 76
1980
Cape Arago 47 39 8 6 53
Cape Lockout 38 44 9 9 62
Willapa Bay 31 52 8 9 69
Cape Johnson 31 54 8 7 69
Average 37 47 8 8 63
1981
Cape Arago 47 44 6 3 53
Cape Lookout 29 46 12 13 71
Willapa Bay 34 52 7 7 66
Cape Johnson 39 52 6 3 61
Average 37 49 8 6 63
1983
Cape Arago 43 49 5 K] 57
Cape Lookout 39 47 8 6 61
Willapa Bay 44 44 7 5 56
Cape Johnson 48 42 7 3 52
Average 44 45 7 4 56
1985
Cape Arago 59 39 1 1 41
Cape Lookout 55 37 6 2 45
Willapa Bay 57 34 5 4 43
Cape Johnson 64 30 3 3 36
Average . 59 35 4 2 41
(New sites)
Yaquina Bay 45 44 8 3 55
Tillamook Head 65 29 3 3 35
Cape Elizabeth 54 34 6 6 46
Nitinat Canyon 13 62 16 9 87
Average 45 42 8 5 55
All eight sites
Average 51 39 6 4 49

a0 oo

less than 52 cm fork length
52-61 cm fork length = 3.0-5.0 lb round weight
62-67 cm fork length = 5.0-7.0 lb round weight
68 cm or greater fork length

less than 3.0 lb round weight

more than 7.0 1b round weight
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Appendi x Figure 1. --Length conposition of sablefish captured at the Cape Arago
and Cape Lookout, Oregon, sites during the 1979-81, 1983,
and 1985 index surveys. Vertical line (a) is the division
bet ween submar ket abl e-si ze and market abl e-si ze sabl efi sh,
and vertical line (b) is the nmean |ength.
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Appendi x Figure 2. --Length conposition of sablefish captured at the W1l apa Bay
and Cape Johnson, Washington, sites during the 197981, 1983,
and 1985 index surveys. Vertical line (a) is the division

bet ween subnarket abl e-si ze and narket abl e-si ze sabl efi sh,
and vertical line (b) is the mean |ength.



1401
120
100

201

Yaquina Bay

1985

41

+L=53¢cm
N = 706

Tillamook Head
1985

|

j

| (a) and (b)
I

|

C=51cm
N=1,155

Number of fish

100,
80 1
60+
401

204

Cape Elizabeth

1985

Nitinat Canyon
1985

(b) C=58cm

(la) ' N = 281
/I\/\}K\«

60 70 80 90 100

40 50 60 70 80 80 100

Fork length (cm)
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