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THE 1987-BE DEMERSAL FISH SURVEYS OFF CENTRAL CALIFORNIA
{24° 30'N TO 36° 30'H)

John L. Butler, Carcl A. Kimbrell, Hilllaﬁ C. Flarx

and Richard D. Mathot

ABSTRACT

The biomass of demersal fish species near Morro Bay,
California was estimated from their catch rates in bottom trawls.
The 1987 survey used a systematic sampling design over a 100 - 700
fathom depth range, and the 1988 survey used a stratified random
sampling design over a 30 - 700 fathom depth range. . Both surveys
encompassed the depth range of target species and yielded similar
estimates for the abundance of important demersal species.

The biomass of Dover sole, Microstomus  pacificus, was
estimated in 1987 to be 15,900 metric tons over the 100 to 700

fathom depth range, and 17,300 m.t. in 1988 over the 30 to 700
fathom depth range. The biomass of sablefish, Apoplopoma fimbria,
was estimated to be 7,200 and 12,000 m.t. in 1987 and 1988,
respectively. The biomass of shortspine thornyhead, Sebastolobus
alascanus, was estimated at &,400 and 5,900 m.t. in the two
surveys. . The biomass of longspine thornyhead, Sebagtolobus
altivelis, was estimated at 7,500 and 13,000 m.t. The biomass. of
rex sole, Glyptocephalus zaghirus, was 5,300 and 3,800 m.t., but
the nearshore limit of this species was not surveyed. The biomass
of Pacific grenadier, Coryphaenoides acrolepisg, was 2,400 and 2,200
m.t. anmd that of giant grenadier, Coryphaencides pectoralis was
1,800 and 1,300 m.t., but the offshore limits of these species were
not surveyed. .




INTRODUCTION

The continental slope off California supports an important
Eishery for demersal species, primarily Dover sole, sablefish and
shortspine thornyhead. The northern California port of Eureka has
been the location of a large and stable Dover sole fishery with
1969 - 1987 landings averaging 5,037 metric tons (mt) per year.
The central California port of Morro Bay has been the site of a
recent increase in bottom trawl fishing. Landings of Dover sole
at this port ranged from 10 - 100 mt prier to 1983, then averaged
1,888 mt during 1984 - 1987. Catches of thornyheads and grenadiers
have increased in the last two years in California. Little is
known of stock size or productivity of the exploited species in the
Morro Bay area. To contribute information for management of these
stocks, the Scuthwest Fisherles Center initiated survey cruises to
estimate the biomass, productivity and distribution of the bottom
fish community of the continental slope off Central California.

This report documents the 1987 and 1988 biomass estimates for
cantinental slope fishes found off Central California in the region
of Morro Bay. These estimates are based on bottom trawl samples
taken during cruises of the NOAA Fisheries Research Vessel, David
Starr Jordan, in January and February of 1987 and March and April
of 1988 and cover the geographic area from 34¢ 30'H, 120° 30'W to
36® 30'NH, 122° 30'W. The 1987 cruise was a pilot survey and the
1988 survey was performed later in the year than that for 1987 in
order to calibrate estimates of Dover sole biomass using both swept
area and egg production techniques. Comparisons between the egg
production method and swept trawl for Dover sole biomass are the
subject of & manuscript in preparatiom (C. H. Lo, pers. comm.,
NOARA, MNational Marine Fisheries Service, Southwest Fisheries
Center, P.0, Box 271, La Jolla, CA, 92038-0271, 619/546-7106).

DESCRIPTION OF THE SURVEYS

The 1987 survey area (Fig.l) extended from Purisima Point to
Half Moon Bay, Californlia, during the pericd 11 January to 15
February 1987. The staticn pattern was based on four lines with
stations from shallow to deep water off Purisima Pt., Pt. Estero,
Pt. Ano Nuevo and Half Moon Bay. Stations were systematically
centered at 100 fathom intervals from 100 to 700 fathoms.
Rdditional samples were taken at 500 fathoms because the abundance
of spawning Dover sole was expected to be high at this depth. 55
trawls were made, with 42 usable trawls inside the 1988 study area,
ten outside the 1988 study area and three not usable.

The 1988 survey area (Fig. 2) was confined to the area 34°¢
30'N, 120° 30'W and 36° 30'N, 122° 30'W which contained the
southern two lines occupied in 1987. A stratified random design
was chosen for the 1988 survey after examination of the 1987
results. Three depth strata were chosen to pool samples with

2
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Figure 1. Trawl stations cccupied on the January-February 1987
groundfish cruise of the David Starr Jordan.
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similar catch rates and biclogical characteristics for Dover sole:
30 to 250 fathoms, 250 to 550 fathoms, and 550 to 700 fathoms.
Random stations were chosen in each depth stratum with the number
of stations being approximately proportional to the bliomass of
Dover sole in each stratum: ratios of 5/16 in the shallowest
stratum, 7/16 in the middle stratum, and 4/16 in the deepest
stratum, Each station was previewed using existing bathymetric
charts to eliminate stations where no suitable trawling site
existed, The start of a trawl was limited to a 2 nmi radius from
the selected position during Leg I (22 February - 8 March 1988, 29
usable trawls) and 10 nmi during Legs II and III (8 March - 9 April
1988, 29 usable trawls). If a suitable trawling site was not
present, the station was abandoned. -

During the 1987 and 1988 surveys samples were taken with both
the 400-Eastern and the modified Hor'Eastern trawls. The modified
Mor'Eastern was used for the first three of 55 trawls in 1987, but
its use was discontinued because of difficulty in keeping the trawl
on bottom with the small (5" x 7') trawl doors used in 1987; the
catch data were not used. Because of the handling characteristics
and the less of one trawl, only the first seven of €4 trawls of the
1988 survey were made with the modified Hor'Eastern. Catch
processing and subsampling procedures generally followed standard
procedures employed by the NWAFC (Smith and Bakkala, 1982).  The
total cateh of each species was welghed and a subsample of up. to
100 individuals was weighed and measured. Area sampled by the
400-Eastern was estimated from the trawl mouth width and distance
towed. Distance towed was estimated from the beginning and ending
position, or £rom the regression of distance traveled as a function
nE the duration in hours of the tow (Mmi = -0.02 + 3.86 Hr, n = 33,
r® = 0.88). We do not know actual distance towed on the bottom.

Bilomass of demersal fish was estimated from the average
density in each depth stratum and the total area within the stratum
in the survey area, The total area of each depth stratum in the
study area was calculated from original hydrographic data obtained
from the U. S, Hydrographic Office. Two estimates of biomass were
obtained from the 1987 survey, one using 100 fathom strata centered
on the depth sampled and the cother using the 1988 depth strata.
Density estimates were obtained from the pooled densities of trawls
in each stratum.

' Pour measurements of trawl width were made at & depth of 100
fathoms with 300 fathoms of trawl cable. The mean was l4.6 m with
a range of 13.% to 15.3 m. Craig HRose (NWAFC, Seattle, WA}
unpublished data.



RESULTS

Data agsociated with the Jan=Feb 1987 and Mar-Apr 1988 bottom
trawls are given in Table 1. Catch data for Dover, sablefish,
shortspine thornyhead, longspine thornyhead, rex sole, Pacific
grenadier, and giant grenadier are given in Table 2. Catch data
from trawls made outside the 1988 study area (north of -36.5°H)
were not used for the 1987 blomass estimates. Length=freguency
data for the above species of bottom fish taken by trawls during
the 1987 and 1988 cruises within the 1988 study area are given in
Table 3. The length-freguencies have been weighted by the ratio
of number caught/number measured in each trawl. Table 4 gives
summary statistics for the species in Table 3.

Dover sole

Catches of Dover sole varied with the depth of the trawl (Fig.
3) and three depth strata are identifiable, Trawls taken in
shallow water (<250 fathoms) catch many small fish but the biomass
is low (Figs. 3 and 4). The middle depth range (250 - 550 fathoms)
has higher but more wvariable catch rates than either deeper or
ghallower strata. In the deepest stratum catch rates and variance
are low. Based on the results in 1987, a stratified random
sampling design was employed in 1988 to reduce the overall variance
in the estimate of total biomass.

Abundance estimates of Dowver sole for each year and stratum
are presented in Tables 5 and 6. The 1987 estimates are presented
using the original systematic sampling designm and the 1988
stratified sampling design. The 1987 sampling design was centered
on 100 fathom intervals from 100 to 700 fathoms and is assumed ko
have  sampled kthe depths from 50 to 750 fathoms. The 19BB
stratified design sampled from 30 to 700 fathoms. Because the 1988
stratified design includes more shallow area where densities are
higher and less deeper area where densitles are lower, biomass
estimates for 1987 differ with the method used to pool the samples.
1987 biomass estimates for Dover scle in the sampling area were
13,513 + 1,747 (+28E, standard error) using the 1987 systematic
design and 15,858 + 2,077 mt using the 1988 stratified design. The
1988 biomass estimate was 17,297 £ 2,013 mt.

Female Dover sole averaged about 45 mm longer than males.
Mean size of both sexes increased with depth (Table 4).

Sablefish

Density estimates for each stratum and each year are presented
in Tables 7 and 8. The estimated bicmass of sablefish in 1987 was
6,552 £ B35 mt using the systematic design and 7,223 * 1050 mt
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using the stratified design. The 1988 estimate was 11,991 % 814
mt.

Female sablefish averaged 42 mm longer than males in 1987 and
19 mm longer in 1988. Mean size of both sexes increased greatly
with depth. The shallow stratum contained a high percentage of
small (31-35 cm) sablefish that probably are one-year-old recruits.

Shortspine thornyhead.

Density estimates for each stratum and each year are presented
in Tables 9 and 10. The estimated blomass of shortspine thornyhead
in 1387 was 6,042 = 367 mt using the systematic design and 6,438
+ 387 mt wsing the stratified design. The 1988 estimate was 5,534
+ 374 mt.

Male and female shortspine thornyhead are of similar size
{(Table 4). In 1988 the mean size increased with increasing depth,
but no increase occurred in the deepest stratum in 1987. HNotey,
however, the high standard deviation (8D} in the deep stratum in
1987. It is possible that misidentification of longspine
thornyhead contributed to the high SD and to lack of increase in
mean size.

Longspine thornyhead.

Density estimates for each depth stratum and each year are
presented in Tables 11 and 12. The estimated biomass of longspine
thornyhead in 1987 was 6,533 ¢ 282 mt using the systematic design
and 7,510 t 619 mt using the stratified design. The 1988 estimate
was 12,962 £ 1108 mt. '

Rex sole.

Density estimates for each depth stratum and each year are
presented in Tables 13 and 14. The estimated biomass of rex sole
in 1987 was 3,514 % 685 mt using the systematic design and 5,259
t 911 mt using the stratified design. The 1988 estimate was 3,806
t 591 mt. The density of rex sole was high at the shallowest
stations (at least in 1987) so these blomass estimates must be
considered as lower bounds to the true population abundance.

Pacific grenadier.

Density estimates for each depth stratum and each year are
presented in Tables 15 and 16. The estimated biomass of Pacific
grenadier in 1987 was 2,488 = 456 mt uslng the systematic deslgn
and 2,393 £ 487 mt using the stratified design. The 1988 estimate

9



was 2,230 £ 279 mt., The distribution of Pacific grenadier extends
well beyond the deepest depth sampled, so that this biomass
estimate must be considered an underestimate.

Giant grenadier.

Density estimates for each depth stratum and each year are
presented in Tables 17 and 18. The estimated biomass of giant
grenadier in 1987 was 1,764 & 198 mt using the systematic design
and 1,760 ¢ 205 mt using the stratified design. The 1988 estimate
was 1,338 + 170 mt. The distribution of giant grenadier extends
well beyond the deepest depth sampled, so that this biomass
estimate also must be considered an underestimate.

DISCUSSION

The estimated biomass of Dover sole was remarkably similar
between oruises. Densities of Dover socle cocllected by Ethe
Morthwest and Alaska Fisheries Center's slope survey in trawl
samples of f Oregon (Table 19) are similar to the densities reported
here, The trawl used by the HWAFC was a modified nor'eastern which
has a higher mouth opening and a chain/disk footrope but 1s not
expected to be a biased sampler of flatfish. The estimate of about
15,000 mt of f Morro Bay is a good indicator of the biomass of this
species in the survey area.

The estimated blomass of sablefish is about 10,000 mt in the
survey area., This estimate may be bilased because sablefish are
not restricted to the bottom and, because of their large size and
mobility, may alsc avoid the net. Hligher densities of sablefish
were cbserved in the WWAFC slope survey off Oregon. These higher
densities may be due to greater wvulnerabllity to a net with a
higher mouth opening or to higher population levels in that region.

We cautlion that the accuracy of these repeorted biomass
estimates depends on the accuracy of the estimate of area sampled
and the catchability of individual species. Measgurement of the
mouth opening is necessary on each cruise, if not each trawl.
Distance trawled or time on the bottom should also be measured.
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Table 1. Data associated with bottom trawls taken in Jan-Feb 1987
and Mar-Apr 1988. Tows made with the modified Nor'Eastern and
tows with unacceptable performance have been deleted.

1987 trawls made within 1988 study area

Trawl Date Bogition Depth Duration Distance Area®
¥r Mo Da W Lat. W Long, Fath M Hr HMi Em Kn®

4 47 1 12 34% 37' 1Z1° @§3* 408 TA6 L.00 3.ea® 7012 a.104
5 a7 1 14 3% 24 121 D3 1 176 0.50 1;91b 354 f.052
[ a7 1 15 35 D 121 D9 199 364 0.50 l.Elb 1.54 0.052
7 47 1 15 35 16 121 14 3z 252 1.00 3.84%  7.12 0.104
d 47 1 15 s 18 1zl I3 337 726 1.00 i.ea® 7.12 0.104
14 87 1 16 i5 a5 121 39 702 12E4 1.04 3.Edb 7.12 0.104
11 87 1 14 35 a9 121 3% BO1 10%% 1.00 3.E¢b Ta.12 0.104
12 ET 1 17 i35 18 121 37 503 20 100 1.8% T:21 0.145
13 BT 1 17 s i3 121 40 500 14 1.00 3.Elh 7.12 0.104
14 &7 1 148 s 52 121 45 503 920 1.00 3.72 & . B9 0.101
15 &7 1 18 Im 15 122 11 S0 914 1.00 3.84" T.12 0.104
16 BT 1 1% s 59 122 130 L0 183 0. 50 1.85 3.43 0.050
i7 BY 1 1% 3a 5% 122 34 00 366 0.50 1.91° 3.54 0.052
18 BY 1 2D 3= 57 122 34 3oy 554 1.00 I.a9 7.21 0.10%
21 BY 1 21 3a 5% 122 135 610 1116 1.00 3.84%  7.12 0.104
22 BY 1 21 38 53 122 M4 703 124865 1.00 4.07 7.54 0.114
2B EY L1 24 3T 6 123 13 5%8 1094 1.00 d.44 8.23 .12
29 BY 1 24 3T X6 123 15 700 1280 1.00 .44 6.37 0.09%3
31 BY 2 & 34 40 120 Sa 200 66 .52 1.72 3.1% 0.047
3z By 2 & 34 36 120 57 o0 h49 1.4a 4.06 7.52 d.11b
33 By 2 & 34 3B 121 10 400 [EF 1.00 .19 T.768 0.11%
34 a7 2 & 34 33 121 D4 497 Ll 1.00 a.34 6.20 0.092
35 87 2 @ 34 33 121 1&  6OL 1099 1.00 a.57 6.62 ¢.097
el ar 2 7 J4 41X 121 3D J00 1280 100 3. BT 7.17 0,105
a7 B7 2 7 34 50 1%1 35 502 818 1.00 3.74 .93  0.101
A8 a7 2 B s 0% 11Xl 39 FOB 13495 100 4,22 T.82 U114
39 87 2 B 35 L0 121 39 600 1097 1.04 4,02 T.45 G.109
40 47 2 9 35 18 121 3 sao 514 1.440 3.948 T.37 0. 10B
41 g7 2 1 5 1B 121 23 404 739 1.00 3.E9 7.21 0.105
42 g7 2 9 a5 18 121 1& 249 519 1.00 3.07 5.649 0.083
43 87 2 3 a5 20 121 0% 200 366 Q.50 2.3 4.248 f.062
44 87 2 10 5 24 131 03 102 187 0. 50 1.96 1.61 0.05%3
45 87 2 10 35 1s 1%l 16 298 545 .52 1.72 3.19 0.047
L1 By 2 10 a5 33 1%l 39 439 913 1.00 3.8 7.04 0.103
17 47 2 11 5 53 121 45 &aa al4 1.00 31.54 .65 0.0e7
18 47 2 11 a6 15 12 11 4494 911 1.0 1.87 T17 0.108%
49 87 2 12 36 58 122 43 705 1289 1.00 344 6.37 d.093
50 By 2 13 s 57 12z 14 2495 539 0.848 i.00 5.56 0.0B8L
51 g7 2 13 Iy 1% 123 1¥ 590 1074 i.aa .14 7.76 0.113%
55 87 2 15 e 5% 12% 35 202 169 0.50 1.91 1.54 0.052

14,6 m trawl width.

hniatan:: traveled estimated from the regression of nauvtical miles as a function
of trawl duration im hours. MNME = -0,019 + 3,86 Hr, n = 33, r? = .87,

12



Table 1.

Cont'd.

1987 trawls made outside 1988 study area [north cf 36.5°H)

Trawl Date Poeition Depth Ducation Distance Areal
¥r Mo Da W Lat. K Long. Fath M Hr WM Km Em?
1& BT 1 20 378 Qv 1238 470 305 723 0.83 3.18 B.80 0,088
20 B7 1 20 37 02 122 4g 500 a9e 1.00 3. 84 T.12 0.104
23 BT 1 22 v ar 1% 5% 444 183 0.75 2.84 B.33 0,074
24 By 1 22 ar 2% 122 5% 104 173 &.50 1.91 .54 0.052
25 BT 1 13 37 X4 133 5B 204 558 1.00 3.94 T.30 0,107
26 BT 1 13 ar 2 L3 02 g1d 759 1.00 3.84 T:12 0.104
2T BT L1 23 T o1l% X3 08 49 933 1.00 3.84 7.12 0,104
52 BY 2 14 aT 2 123 0% d10 914 0.83 2.82 5.23 0.076
53 BT 2 14 3T Il 123 04 115 750 1.00 4.24 7.8A 0.115
B BT 2 14 v ar 12 &b 345 1B1 &.50 2,09 3.87 G.057
L9EE trawls
Trawl Date Position Depth Duration Distance hroa®
¥r Mo Da W Lat, N Long. Fath M Hr M Em Em?
1 g 2 23 4% 55" 120 &l 91 log .50 1.32 2.45 0.036
3 BE 2 24 a5 13 121 03 214 a9l 0.50 1.35 2.50 0.037
4 ag 2 24 a5 20 121 16 281 514 &.50 0.494 1.82 0,027
& BE 2 24 a5 20 121 12 233 437 4.50 1.26 2.33 .034
B gg 2 24 a5 34 121 LW 135 247 .50 1.33 2.47 0.036
10 gg 31 4 a5 20 121 32 507 27T .50 1.34d 2.41 G.035
11 g8 3 & e 20 122 13 4548 11 .50 1.31 2.43 0,835
12 gg 31 7 34 4% 120 5p6 148 271 0.50 1.32 2.45 f.036
13 ag 3 11 a5 02 121 14 324 593 b.50 1.25 2.32 0.034
14 gg 13 11 a5 0% 121 14 jia alh &.50 1.55 2.87 Q.042
15 ag 3 1z 15 06 121 15 168 anT 0.50 1.38 2.52 b.037
17 BE 3 12 5 30 121 04 5l 91 0.33 0.80 1.48 G.022
18 BE 3 13 3F 01 121 52 594 10BG 0.95 2.66 4.93 0.072
1% BB 1313 35 42 122 0O G268  1L48 0.70 1.79 3.32 0.048
20 BE 1 14 a5 39 121 44 501 916 §.50 1.20 2.22 0.032
21 BE 31 14 35 31 121 35 482 2EL T.50 1.30¢ 2.41 b.035%
22 gg 3 14 a5 23 121 25 420 T6E 1.00 Z.30 d.26 (.082
23 gg 3 15 a5 2T 11 43 599 10486 1.00 1.43 4,50 b.06a
24 g 3 15 15 08 121 40 64 1233 1.40 2.10 .89 0.057
15 a8 3 16 14 53 121 15 151 455 0.50 1.2% 2. 32 0.034
i@ a8 3 1o 5 08 121 2% k1% h64 0.50 1.35 2.50 0.037
27 ag 3 AT a5 15 121 1L 2B 523 0.5%0 1.38 2.5 0.037
28 aa 3 17 a5 09 121 01 204 373 0.50 1.21 .24 0.033
24 a8 I 17 34 59 120 53 113 207 0.50 1.30 2.41 0.035%
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Table 1.

Cant'4d.

198E Trawle cont"d.

Trawl Date Pasition Depth Duration Distance area®
¥r Mo Da W Lat. N Long. Fath M Hr nMi Km Km®
30 88 3 1B 34" 4B' 120° 54" 113 225 .50 1.32 2.45% 0.036
1 B8 3 18 34 4B 10 47 54 106 .50 1.56 2.89 b.042
iz EE 3 LB 34 44 120 53 114 208 0.50 1.52 .@2 0.041
il EE 3 1B 34 3% 120 44 34 69 0.50 1.50 2.78 0.041
34 BE 3 19 a4 37T 121 11 436 797 0.50 1.34 2.48 0.036
35 BE 3 19 34 31 121 o048 562 10238 1.00 2.40 4.45 0.065
36 BE 3 20 s 01 121 23 25% 474 0.50 1.10 2.04 0,030
37 a8 3 21 is 34 121 22 234 428 .50 1.13 2.09 0.031
3B g8 3 21 5 3% 121 19 142 260 0. 50 1.31 2.43 0.035
39 48 3 21 5 24 121 10 185 338 Q.50 1.29 2.39 0.035
40 g8 31 22 35 22 121 Q#& 170 311 .50 1.39 2.54 0.038
41 a8 3 22 35 13 121 D4 216 Jus 0.50 1.24 2.37 0.035
a2 B8 3 25 34 53 12h &5 147 269 0.50 1.38 2.54 0.037
43 83 3 2é ida 57 121 D3 2713 499 .50 1.&3 i.o02 0.044
a4 B8 3 26 L I T ) R 1 290 330 0.350 1.55 2.87 0.0432
15 B3 3 26 34 50 LzL 02 245 448 0.50 1.414 2.76 0.040
44 EE 3 1B a5 20 121 22 3B2 G99 0.50 1.20 2.22 0.032
47 #8 3 219 3s 1% 121 40 601 10499 1.00 2.29 4.24 0.062
48 BE 3 31 35 34 121 35 440  BOS 0.50 1.43 2.65 0.03%
4% BE 31 31 35 2% 121 34 587 L1092 L.00 2.55 4.73 0.06%9
S0 BE 4 1 35 29 121 44 597 1092 1.00 2.82 5.21 0.07e
51 BE 4 1 s 3a 121 &4 602 1101 0.7% 1.93 .58 0.052
52 BE 4 2 s 53 121 42 457 BS54 0.50 1.4% 2.76 0.040
53 BE.- 4 2 6 02 121 49 554 1013 1.00 2,65 4.91 0.072
54 BE 4 3 s 03 121 47 479 BT& 0. 50 1.42 2.63 0.038
5% BE 4 3 s 13 122 11 566 1035 1.00 2.58 4.78 2.070
56 88 4 4 e 20 122 10 420 768 0.50 1.24 2.37 0.035
57 g8 4 4 e 16 122 D4 427 TB1 Q.50 1.23 2.218 0.033
5H 288 4 &5 i 17 122 1% £33 975 0.50 1.04 2.040 D.029
59 BE 4 & & 09 122 D& 640 117D 1.00 2.44 4.52 0,066
a0 B8 4 & i 48 121 3V 3849 711 0.50 1.51 2.80 0.041
Al g8 4 & is 3o 121 2% 308 563 0.50 1.25% 2.32 0.034
62 838 4 7 i 2B 121 09 1249 236 0.53 1.42 2.6813 0.038
%! 83 4 & 34 4B 120 55 143 262 0.20 0.51 [.95% 0.014
64 838 4 8 34 4% 121 LB 254 465 0.50 1.0% 1.495 0.028
65 83 4 9 34 46 121 32 358 T2B 0.50 1.49 2.76 0. 040
66 83 4 4 34 31 121 OB BE3 1030 1.00 2.80 £.149 0,076
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Table 3. Length-freguency data' by depth stratum and sex for
Dover sole, sablefish, shortspine thornyhead, longspine
thornyhead, rex sole, Paclific grenadier and giant grenadler
for Jan-Feb 1987 (within 1988 study area) and Mar-Apr 1988.

1987 Dover sole

Stratum (fathoms): S50-249 250-54% 550-750
L2 Male Female Unkn.? Male PFemale Unkn. Male Female UUnkmn.
{mm ) (n} [m}) (n} (m) [} [} (n]) inj (nj
124 - 1 - - - == == - =
170 -— - 1 - = -— - -— --
180 -- 1 10 - - -- - -- -
150 1 3 27 - -— — - - -
200 -= . il - - - - - -
210 5 3 T2 - 1 —— == - -
220 17 4 15349 1 - -= - - —_
230 213 21 1049 -— 2 == == == -
240 54 a9 104 10 — - - - -
250 oE iz - - 1 - - - -
260 15 56 2 i1 21 - - - -
270 215 a1 2 a4 40 - - - -
280 143 Th - iz 11 - - -— -
2390 B 38 1 35 73 - - - -
300 3B 2a - 24 %0 - - - -
il0 16 20 - 10 122 - - - —
320 11 29 - 15 124 - — _ -
330 1n 21 = 25 53 - - - -
340 1 27 - 1063 139 - - -— -
350 B 25 — 68 115 - —_ 3 _—
E111] 4 16 == 125 o5 e - == =
irh 1 & — 107 Sb -— - - -
k1 [i] 2 E — 125 108 - 2 — -
390 1 10 == 289 116 == 3 1 ==
400 == B == 247 100 1 - | ==
410 — 2 — 215 162 — z 9 -
420 i 2 == 11% 164 -- - 16 —
430 -_— 5 — 153 kL 1 1 25 -
240 —= 1 - a7 230 = 3 15 e
450 == o == 41 217 == 2 16 ==
460 — — —- i3 184 - z 53 -
470 -= == == 14 158 —= -— 18 -
480 - — — 3 119 - — 21 -
490 e - - -= a1 == -- 14 o
500 - - - = 24 - - 10 -
L10 e — = =— 28 == - 3 —_—
520 - - - = 1B - - - -=
530 -= -= - — 1 — - 1 -
550 - - -- - - - — 1 —

Lﬁtighttd by the ratic of number caught/number measured.
7L = total length.
35&1 T FLOWIT
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Table 3.

Cont'd.

1988 Dowver sole

Stratum (fathoms): 30-24% 250=549 LE0-E59
L HMale Female Unkn. Hale Female Unkn. Male Female Unkn.
(| mm [} () (m} [m) (m} (nj (nj [m} [m}
n 5 -= - - - = == == ==
100 140 5 - - - - —_ . —
114 41 5% - - == = - — -
120 T4 a8 1 - - - = —_— i
130 24 53 1 - - - - — —
14':' 1? 1? _—— = -—— - =FS [r— ——
150 2 7 - - . = - - -
L 14 14 - - _ —-— - — —_—
170 i 4B - -m - - _ _ —_—
1EO T &7 - am . - A —_— ——
] gl] 5":} -'IQ - — == - - [—— ——
200 35 52 - == - - _ _— _—
210 29 55 == —-= - - - - -
220 54 75 —= == 1 - - —_ —_
230 42 7T - - —r — . _— ——
240 44 BO - . 9 _ _— _— _
250 31 101 = 1 1 - - - —_
260 28 TH = 5 2 — —_ —_ ——
20 14 a0 == 17 4 - - - -
180 15 gL — 14 16 - = —_ —
290 3a 77 - 28 11 == - _ _—
300 15 749 - 21 18 —- —_ == _—
Al a4 a1 - 65 &0 - - —_ —
320 14 75 - Az 65 - = _ .
330 %3 51 - 1310 58 - - —- _—
40 32 76 - 115 T4 -— - _ -
LTI 34 10 — 107 141 = = = J—
A60 27 72 - J9 G2 - — — e
aTh 27 63 - 148 1248 —— - —_ -
AB0 13 42 - T4 125 —-— - —_ —
aan 5 59 - g9 139 - - - -
400 - 3z - G5 127 - - 1 -
410 - 24 - 62 E7 - - - -
420 2 19 = 17 549 - - 1 -—
430 - 16 = 17 Ba - - 1 ——
440 - a - 15 87 - - - -
450 2 & - F a3 - - — -
460 —-= == - - & == = 1 -
4T0 - 5 - 1 &0 - = = —-
480 = -— - 4 39 - - 1 -
4490 - =— == - 24 - - — -
500 - 5 — — 17 == == 1 =-—
510 - — - - 4 - - — -
520 - — = - 1 - - - -
540 - - - - 2 - - - -
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Table 3. Cont'd.

1987 sablefish

Stratum {fathomsj): 50-=249 250-549 550=750
r.'  Male Female Unkn. Male Female Unkn. Male Female Unkn.
{mm} in) () [m) (nj (n} (n) [m}) [nj (nj
300 1 1 -- - —r = - = -
30 6 5 5 - - == - - -
320 8 10 2 — - — == - -
330 13 12 5 - - - - - ==
340 16 10 7 -= -= - - - -
350 7 B 11 1 - - - - ==
160 1 4 — - -= - - — -
370 2 1 == 1 - = = — -
380 -- -- 1 - — — - - -=
390 3 2 1 2 - - - - -
400 7 B B - 1 -— - — -
410 5 4 B - 1 3 -- - -
420 k] 5 5 1 1 = 1 - -
430 - 1 - 1 2 1 . - -=
440 2 2 4 4 2 3 - p— -
450 :] k] - ] 2 2 — —_ —
460 - 3 - 3 1 7 - -- --
470 — 1 1 30 5 4 2 -= —-=
480 -- a -- 28 3 7 4 -- --
490 -- — — 36 ] ] 10 - -
500 -- 1 - 46 B 14 10 1 -
510 - - - 62 12 B 29 1 —
520 - — - 50 34 5 29 5 —=
530 - -_— - 42 EE] 11 30 - -
540 - —= 1 42 57 3 25 4 ==
550 - — - 15 1] 7 23 5 -
Sal — - - 12 a7 21 24 5 -
570 == — - 9 aa 15 20 4 ==
S50 - - - B a5 (] 14 4 -
590 -= - - 10 a5 14 (73 k| ==
&0 - - - 2 21 3 ] F) -
B10 - - - - 13 - - 9 ==
620 o= - - -~ 25 - 3 5 -
630 - - - — 12 & 1 3 --
40 - - - - 33 - 1 3 ==
650 — - -- -- 4 -- -- 5 --
BED - -— -- - 10 -- -- ] —
670 -- -- -- -- 6 - -- 5 -
6D - - - - 4 £ -- 3 -
690 - - - -- 6 - - 2 -
700 -- - -- - i -- 1 5 -
710 - - -- -- - - -- 1 -
740 - - - - - - -- 1 -
760 -- - -= - -- -- -- 1 --
770 -- - - -- - -- -- 1 -
780 -- - - - - -- - 1 -
810 -- -- -- -- 3 -- -- 1 -

4
FL = Efork length.
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Table 3. Cont'd.

1988 sablefish
Stratum (fathoms):

=240 250=549 RAE0-699
FL Male Female Male Female HMale Female
{mm} (nj o) (nd (o) (n} inj
270 1 - - - - -
290 4 - - —_ - -
300 B 5 - == - -
310 3 5 - == - -
320 1 4 - - - —
330 K| 5 - - - -
340 - 2 - - - -
350 - T - - - -
AT0 1 1 - - - -
380 2 2 —_ - —_ —_
350 1 - - - —_— —_—
a00 4 = 1 1 — =
410 4 - 2 - - -
420 4 2 1 - - -
430 4 [ 12 4 1 =
440 9 4 12 4 1 —_
450 T L 24 2 1 -
260 i d 13 14 = -
470 3 10 a7 & 1 -
480 - L G 20 5 -
1490 — 3 48 10 10 2
500 1 - 94 16 19 z
510 — 1 72 24 17 3
220 - == 68 213 21 5
530 e = 18 14 22 4
540 == 1 a5 17 18 [
550 == - iz 19 9 5
560 -- 1 a0 17 19 5
ETD — - 14 22 11 3
SBD == = 9 9 10 ]
590 i = 5 b 5 7
a0 - — 1 4 i 9
ali - 1 2 Lk 4 4
G20 - e 1 3 2 4
630 - = == T - -
G40 = == = 1 ] 2
650 — - = 1 = =
aad - - == — = i
&70 e - —= 2 - 1
&8O == 1 == - = -
] - -= - 1 - 1
710 i -= - - - 1
T4 —_ 1 — - — —
Te == = -= - = 1
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Table 3. Cont'd.

1987 shortapine thornyhead
Stratum (fathoms):

50-249 250-5449 550=750 S0=249 2E0=5459 550=750
TL Unkn. Unkmn. Unkn. TL Unkmn. Unkn. Unkmn.
{mm} () (n} fn] {mm [n} (n) (nj
BO - -— 1 430 == 44 7
90 - - 3 500 == 31 9
100 - - 7 &10 -- 148 3
110 2 - & 524 - 24 7
120 1 & 1 514d 1 16 7
130 - == 5 540 - i6 4
140 1 -— K| 550 - 10 3
150 - 3 1 560 - 14 5
LD - B - ST = [ —
170 2 i 1 SED == 12 2
18D 5 3 3 550 - T 5
1aq ) 14 3 a0 - 22 1
200 b 25 1 GL == 3 2
210 16 42 1 add —-— B 1
220 14 T 5 B30 - 2 -
230 13 a5 2 a40 == - 2
240 16 115 B 650 — 2 -
250 R 128 11 Bl - == 1
260 3 126 1 aTh — s 1
270 2 110 2 aBD -- 3 1
280 1 0 - LT = . ==
290 == 7 1
Jon 1 ah )
L0 - 77 1
azn -- L0 -
330 - 13 1
340 . (] 2
1] 1 a4 1
160 L 55 5
370 - (] T
aon = 125 5
490 - Th 3
400 1 67 7
410 2 Th B
420 — 67 4
430 - 4a 9
440 1 51 B
4510 1 44 [
4610 - 47 &
470 - 34 B
480 1 a4 B
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Table 3.

Cont'd.

1988 shortspine thornyhead

Stratum (fathoms): 3I0-24% 250-54% 550-a949
T Hale Female Unkn. Male Female Unkn. Hale Female Unkmn.
{mm ) [m} (m} (nj (nj inj [m} [m}) (n} [(m})
110 1 == 3 — = - - - —
120 - 1 - - - - - - -
130 - - p . - - - - =
140 1 1 1 — - - - - -
150 3 d 2 -= -= 1 - - -
160 1 1 1 - - 1 - - -
170 == 2 | - - -— = = -
1480 - - 2 i | F B — o -
1411 - z - - 4 1 - - -—
200 - i 1 1 q B -- - -=
210 1 T 1 2 & B - - -
220 4 G | 7 o 1B -- - -—
230 2 5 - 5 10 13 i L =
240 2 4 1 ] 26 11 — - -
250 1 B 4 15 2B 18 - == —
2E0 2 1 == [ 25 1H == == ==
270 1 i — 4 23 15 - - —
2B0 2 5 1 14 22 15 - - -
290 - - == 5 20 5 == == ==
300 - - 1 T 16 F = — -
alno - 1 - 18 18 & 1 - -
a0 - i - 1d 23 3 - -= -=
330 = ] - 11 13 2 1 - -
140 1 1 -- 11 i1 1 2 2 -
asn == 1 = 11 18 3 1 1 -
a0 1 1 - 17 213 —-= 5 1 ==
70 L 1 = B 14 = 4 1 -
380 — 1 - 12 12 - 1 o -
3440 1 3 - 11 24 - 5 - —=
400 -- -- - 15 11 - B 3 -
110 1 3 - 15 11 -- 1 4 ==
420 1 i == 1& 17 - 3 2 --
430 - 1 - 119 15 - 4 2 -=
440 - 1 - 12 10 - = 5 -
450 —-= 3 - 4 13 1 2 2 -
460 - 2 - {1 1L - 5 2 —
470 - 3 - g 10 -= 2 2 ==
480 - 2 == ] 15 - 2 4 ==
490 - k| A i 1n -= 3 2 ==
500 —— == . & 1n e 2 2 -
510 -- —= == i a = - 1 -
520 - = = 6 5 - —-= —-= ==
534 — 2 - 3 5 - 1 k! o
540 -= 2 - 1 f == 3 3 -
550 — - - 1 7 == 1 1 -
560 - 1 - 1 5 — - 2 -
ETD == 1 - 1 i - -- - -=
SED = — - -= 1 - - 1 =
590 - 1 - - 2 - 1 - -
600 - - — 1 2 - - - -
6l - - - - - -= —-= 1 -
a2l - - -- - - - 1 - -
&30 - —-- -= -= - - - 2 -
a40 —_ - -- - 1 - - - -=
50 - == -= - 1 == - == -=
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Table 3. Cont'd.

1987 longepine thornyhead 198E longapine thornyhead
Stratum (fathoma): Stratum (fathoms):
E0-245 250-54% 550-750 30-249 250=5419 EEQ=-E99

TL Unkn. Unkn. Unkn. ™ Uskn. Unkn. Unkn.
{ o ) (nj (n} . n}j [ mm} i) (nj n
50 == == 1

60 == == 3 B0 — 21 7
70 - 3z 7 70 - A6 67
aa == i3 2 BO — T6 69
el | - 141 an ab - B3 las
100 - 47 34 iao - 169 254
110 -= 156 34 11 - 202 195
120 — E20 53 120 - 430 174
130 == 687 a7 130 = aL7 154
140 —-— 6ad gz 140 == 637 157
150 - 525 77 150 — 521 123
e - 335 R 1ab — 503 101
170 - 26 K[ 10 - Ta7 4]
180 - 705 a7 180 - 758 108
190 == 619 76 19n - 704 a1
200 == B82 71 200 — 1,032 i1
214 - 1,011 8o 210 -— 948 74
220 == 1:.224 100 220 == 1,377 84
2340 - 1,817 111 230 — 1,048 44
240 - 1812 115 240 - 1,125 E L
250 - 1,472 107 250 == 1,136 102
2a0 — 1,337 123 260 — 939 Ba
270 - 774 133 270 — 53E 55
2a0 = 545 Bl 280 e 277 27
230 == 291 70 290 -= 131 14
300 - 101 44 00 — 5B 7
310 — 72 a9 L0 - 3 13
iza - 28 ) 320 - ]

130 — 113 1 v 330 e 2 1
340 -— 10 2 340 - 1
a0 - 1
aro = 1
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Table 3. Cont'd.

1987 rex socle 1988 rex sole
Stratum (fathoms): Stratum [ fathoms):
BE0-249 250-549 S50-750 I0-249 250-549 L50=R00
TL Unkn. Unkn. Unkn. TL Unkmn. Unkmn. Unkn.
i s inj {n} (n) [ mm ) (nj (m} g
Ta 1 - -
B0 1 = -
a0 5 - -
1aa 3 == -
110 24 - -—
120 1 - -— 120 2 1 ——
130 9 1 =
140 1 1 -
150 1 - - 150 1 2 -
160 3 — -
170 k] == = 170 12 - -
180 14 == - 180 13 _ —
L%0 21 - - 190 234 - ==
200 213 - - 200 270 1 -
214 62 - - 210 469 2 ==
220 29 = - 220 124 z el
230 33 == - 230 laga 5 -
240 35 2 - 240 | 5 -
250 56 1 L — 250 157 2 -—
260 117 - - 260 143 2 -
2710 EL D 2 - 270 113 2 ==
280 350 3 - 280 252 3 ==
290 354 5 - 290 425 11 -
aon 400 1a - 300 269 B -
ain 4149 21 - 310 219 30 -
Azn 475 a3 —= 3240 170 14 =
aan 320 1] — 330 144 BT -
340 202 16 - 340 112 BB -
asn a7 19 -— £ LY Sl BB —
360 54 7 — 360 18 73 ==
amn 7 4 = i70 1l Bl -
G800 12 1 == 380 1 17 _—
390 1 == -- 340 = 11 —
400 — & =
110 = 1 -_—
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Table 3. Cont'd.

1987 Pacific grenadier 1988 Paclific grenadier
Stratum {(fathoms}): Stratum (Eathoms):
50-24% 250-541% 550=750 30=-149 250-549 550-6%9
sv” Unkmn. Unkm, Unkn. sv Unkm. Unkn. Unkmn.
[ mam ) [nj (o (o} [mm} (nj (m}) (n)
an - 1 3
40 . 1 1 40 == 1 5
50 - == 3 50 - - 19
(4] == - 4 a0 = 1 12
T - 1 5 0 - -= 3
a0 == 2 9 80 == == 4
E L] - 2 1d a4 — 1 10
Loq - 2 29 100 - L] 13
L1d = B 54 114 == 8 1B
L0 —= 11 44 120 -= 12 1E
130 == i i1 130 = r 9
140 = [ 15 L4l - 1 18
150 -= B 16 150 == 3 14
160 - 3 EL 1ed - i 25
170 - 10 3B 170 -= - 33
180 = 24 47 180 - B 33
194 - 15 B4 190 _ 14 65
204 == il 115 200 = 9 &4
210 - 57 134 210 - 15 £l
2120 - 54 101 220 -- 7 54
230 — 35 a7 230 == 1 EL
240 - 14 51 240 - 1 1)
250 - 2 14 250 - - LB
260 == 1 15 2610 == 1 ]
270 - - 14 170 - - 4
2BD - - 2
290 == == 1 250 == = 1
300 - - 1
&

&Y = snout to wvent length.
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Table 3. Cont'd.

1387 giant grenadier
Stratum [fakhoms)i

1986 giant grenadier
Stratum [Eathoms):

BD-249 250-54% 550-750 10=249 250=5449 E50-695
5Y Unkn. Unkn. Unkn. BV Unkr. Unkmn. Unkn.
{ o ) fr) (n) {n} [ (m} [m}) [n)
50 - K| =
110 - 1 = 110 - == 3
1340 == 1 -
140 - 1 —_—
150 — 2 - 150 - 3 3
160 - 14 4 160 - 7 15
170 == 11 35 170 - 17 1%
1aa - 14 41 1LBD -= 24 45
1940 i i 44 150 - 15 46
200 - 11 i1 200 == 11 15
210 - 1 17 210 — 11 13
220 - 2 110 220 - 2 B
230 = 1 A 230 — 4 4
240 -= 1 -= 240 - - Fs
250 = 1 — 250 - 1 -
260 - - 1 260 -— == 5
270 - 1 -
280 s - 2 2680 — - 1
Jho - == 1
330 - G 1
400 - - 1
210 - - 1
460 - — 1
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Table 4. N, mean length, and standard deviation (SD) by sex and
depth stratum for Dover sole, sablefish, and shortspine
thornyhead and by depth stratum for longspine thornyhead,
rex sole, Pacific grenadier and giant grenadier for Jan-Feb
1987 (within the 1988 study area) and Feb-Apr 1988.

L
Dovar sole a
Scratam @ 1 2 3 ALL
Tear S H Hean B H Hean a0 H Maan H] B Haan a0
la@7 Hala 211 277 33 1] o 4 10 Rid 9 Til 353 1.
Foemale 245 310 54 L,023 412 LT 233 a4 27 Lg5ElL A0 &7
Unknown 104 221 17 K] L] 21 1] - - 106 225 il
ALl BEL 281 53 L,574 e H4 243 453 2B 2.3TB &2 -]
1088 Mals L3 246 71 &l 15 4 1] == - ik 256 HL
FPanala &z 273 76 DE4 405 gL [ 440 I 1,932 19 a3
Umknown 2 L25 7 0 — - 5] — = F 125 T
ALl L4477 283 T8  Lp3&7 3az 52 [ 440 IR 2850 125 hz
|
Eablat lsh
SBrratum: 1 2 K| ALL
Yoar Sy H Maan A ] K Heam L E] H Hsan L] K Msan S0
1987 Mala &B 359 40 268 210 6 234 540 7 S&0 B33 &7
Feonsle (1] 7L 52 Z78 56% 54 B &1 &5 217 548 96
Uriknown 41 e 581 EL 518 5% o — == 137 474 @5
LY 180 E[ ] 48 40 BT T 314 ER3 58 1:134 516 ns
10&8 Mals (1] 196 (] 568 09 36 183 536 ks HLG 505 53
Famala &l 4311 86 FL 13 53 §52 k] 578 51 - Tal 524 77
Lpk nown 1 EpE] = i} = - ] - - 1 310 ==
ALl 150 4l% 79 &l4 518 4] FIF3 49 46 L, 228 512 &3
]
Shortspine Ehormyhaad
Bcratwm: 1 F] i ALL
Year Sex N HMaan 30 M Hean 1] H  Mean BI¥ K Haan =1 k]
1387 all B4 231 B2 1,235 377 106 221 ¥V0 1%A 1,542 3aE 118
1988 Hale ) 251 'E] 108 373 24 57 LED 1] 152 172 %0
Foamale LD 114 L1E 492 JE3 S8 =0 465 ] Ed42 163 1DA
nit peoidm 2k 8¢ 5% L1l FE-T T o — — 142 43 50
AlL 153 ZHE 114 F1E %2 96 107 44 75 L LTE 152 104

1‘1‘:!“ I length.

F
1987 gtratum 1y 50=-249 fathoms, 21 2%0-549 fathoms,. 3: S50-760 fathoms, ALLi 50-750 fakhoms,

1988 stratum 1: 30-249 fathoms, 2; 350-549 fathoms, 3: 550-695% Eabhomd, ALL: 30-695 Fakhoms.

pork length.
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Table 4. Cont'd.

Longspine I:I'ru"l!.lhﬂdl

Seratum: 1 Fi 3 ALL
Yaar Sax M Maan K] M Msan =] H Maan g5y H  Mean 80
1987 All - == == 1,787 2l& &b T8989  Z1D BD 2,516 214 EL
198§  RIl - == -— I,547 202 4% 1.2L0 159 B4 3,757 188 S8
Hax !ﬁlﬁl

Stakum: 1 2 i ALL
Yaar Sax H Haan =1 H  Maan an W MEan 5D B MHean =10}
laay kil 69 &0 46 16E 336 11 - = == ikl 28% 46
198d  All 1,380 26X 56 T 3¥ 44 = L Y 27h B2
Paciflic graﬂ;ﬂin:'

Etratwm: L F4 k| ALL
Twar Sex H Hean S0 M Hean SR N Hean 50 H Heam ED
1987  All == == = 16T 3 116 TS hER o 204 952 304 155
1388  All - - - FLET B - T 1 S62  1TH 51 678 LTE 3B

4
Glant grenadier

Stratum: 1 2 3 ALL
Yoar  Sex H Msan &b H Mean 20 H  Mean SO B Msan 50
1987  AlLL - - == 16T 372 1%H 502 473 241 REF 448 235
1588 ALl -— == == 9T l&és Il 17 LdE I3 4 ias 22

'ﬂl:u:ml; to went length.
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Table 6. 1988 Dover sole.

STRATIM (fathoms )

AREA IN KM

Fraction swept {z10 °} 1.89

KM SWEPT (14.6 m trawl

Total
Maan
f=1u]

H

CATCH TAKEN (kg/trawl)

Total
Mean
8D

N

CATCH RATE (kg hr}
Mean
8D
]

ABUNDARCE (N/km”)
Mean
8D
M

DERSITY (ka/ka')
Mean
ah
N

BIOMASS (ugfhmzi x km®
Metric Eons
S0
T28E

TOTAL BIOMASS
5D
bOF
t25E
cw

J0=249 250-549 550=99
4,049 T.204 2,919
1.32 2.91
mouth)
0.767 0.953 0.851
0.03% 0.037 0,065
0.0086 0.007 0.008
22 26 13
642 1,717 7
29 G 1
6 a5 1
12 26 13
58 128 1
91 164 1
22 26 13
31,734 3,243 T
3435 4,82% 14
22 26 13
794 1,951 q
1,166 2,693 18
22 26 13
3,216 14,054 16
2,347 T.228 i1
1,024 2.891 18
17,297 metric tons
T:5%9
57
2,013
5.8%
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Table 8.

1988 sablefish.

STRATUM (fathoms)

AREA IN KM2 _ -4
Fraction swept (x10 )

KM® SWEPT (14.6 m trawl mouth)
Total
Mean
)
N

CATCH TAKEN (kg/trawl)
Total
Mean
SD
N

CATCH RATE {(kg/hr)
Mean
SD
N

ABUNDANCE (N/km’)
Mean
SD
N

DENSITY (kg/km)
Mean
)
N

BIOMASS (kg/km>) x km
Metric tons
)
+2SE

TOTAL BIOMASS
SD
DF
+2SE
cv

30-249 250-549 550-699
4,049 7,204 2,919
1.89 1.32 2.91
0.767 0.953 0.851
0.035 0.037 0.065
0.006 0.007 0.008
22 26 13
140 1,187 458

6 47 35

10 36 29

22 25 13

13 92 37

20 72 32

22 25 13
201 899 111
337 682 242
22 25 13
192 1,332 554
312 1,067 478
22 25 13
776 9,598 1,617
628 2,864 817
274 1,169 472

11,991 metric tons
3,044
56
814
3.4%
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Table 10. 1988 shortspine thornyhead.

STRATUM (fathoms)

AREA IN KM’ 4
Fraction swept (x10 )

KM’ SWEPT (14.6 m trawl mouth)
Total
Mean
sp -
N

CATCH TAKEN (kg/trawl)
Total
Mean
sD
N

CATCH RATE (kg/hr)
"Mean
SD
N

ABUNDANCE (N/kmz)
Mean
SD
N

DENSITY (kg/km’)
Mean
SD
N

BIOMASS (kg/km>) x km’
Metric tons
SDh
+2SE

TOTAL BIOMASS
SD
DF
+2SE
cv

30-249 250-549 550-699
4,049 7,204 2,919
1.89 1.32 2.91
0.767  0.953  0.851
0.035  0.037  0.065
0.006  0.007  0.008
22 26 13

76 670 137

3 26 11

8 19 9

22 26 13

7 50 11

16 36 9

22 26 13
195 1,111 40
365 1,248 ‘95
22 26 13

95 705 160
204 497 127
22 26 13
384 5,082 468
410 1,334 216
179 533 125

5,934 metric tons

1,412

57

374
3.2%
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Table 12, 1988 longspine thornyhead.

STRATUM (fathoms)

AREA IN KM

Fraction swept (xlO— )

RM® SWEPT (14.6 m trawl

Total
Mean .
SD
N

CATCH TAKEN (kg/trawl)
Total
Mean
SD
N

CATCH RATE (kg/hr)
Mean
SD
N

ABUNDANCE (N/km’)
Mean
SD
N

DENSITY (kg/km’)
Mean
SD
N

BIOMASS (kg/km’) x km’
Metric tons
SD
£2SE

TOTAL BIOMASS
SD
DF
+2SE
cv

37

30-249 250-549 550-699
4,049 7,204 2,919
1.89 1.32 2.91
0.767 0.953 0.851
0.035 0.037 0.065
0.006 0.007 0.008
22 26 13
1 1,663 176
0 64 14
0 63 12
22 26 13
0 119 14
1 107 12
22 26 13
0. 15,083 140
0 12,619 323
22 26 13
3 1,714 205
15 1,554 172
22 26 13
13 12,349 599
30 4,171 294
13 1,668 170
12,962 metric tons
4,181
57
1,108
4.3%
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Table 14. 1988 rex sole.

STRATUM (fathoms) 30-249 250-549 550-699
AREA IN KM’ L, 4089 7,208 2,919
) Fraction swept (x10 ) 1.89 1.32 2.91

KM® SWEPT (14.6 m trawl mouth)

Total 0.767 0.953 0.851
Mean 0.035 0.037 0.065
SD 0.006 0.007 0.008
N 22 26 13

CATCH TAKEN (kg/trawl)

Total 466 156 0
Mean 21 6 0
SD 28 20 0
N ‘ 22 26 13
CATCH RATE (kg/hr)
‘Mean % 12 0
SD 57 40 0
N 22 26 13
ABUNDANCE (N/km’)
Mean 5,051 694 0
SD 6,821 2,161 0
N 22 26 13
DENSITY (kg/km’) . : o :
Mean . 602 190 -0
SsD 762 604 0
N 22 26 13
2 2
BIOMASS (kg/km ) x km
Metric tons 2,439 1,367 0
SD 1,534 1,620 0
+2SE 669 648 0
TOTAL BIOMASS 3,806 metric tons
SD - 2,231
DF 57
+2SE h 591 |
Cv ) 7.8%
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Table 16. 1988 Pacific grenadier.

STRATUM (fathoms) 30-249  250-543 550-699
AREA IN KM’ _ 4,049 7,204 2,919
Fraction swept (x10 ) 1.89 1.32 2.91

KM2 SWEPT {(14.6 m trawl mouth)

Total 0.767 0.953 0.851
Mean 0.035 0.037 0.065
SD 0.006 0.007 0.008
N 22 26 13

CATCH TAKEN (kg/trawl)

Total 0 64 452
Mean 0 2 35
SD 0 7 27
N 22 26 13
CATCH RATE (kg/hr)
Mean 0 5 38
SD 0 14 32
N 22 26 13
ABUNDANCE (N/kmz) , ,
Mean ' 0 125 762
SD 0 330 609
N 22 26 13
DENSITY (kg/km)
Mean ‘ 0 79 570
SD 0 243 483
N : - 22 26 13
N ‘ 2 2
BIOMASS (kg/km ) x km ;
Metric tons 0 567 1,664
SD 0 653 825
+2SE 0 261 4717
TOTAL BIOMASS 2,230 metric tons
SD 1,052
DF 57 .
*2SE 279
Ccv 6.3%
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Table 18. 1988 glant grenadier,

STRATUM (fathoms) 3I0-249 250-549 S50-699
AREA IN KM L, w089 7,208 2,919

Fraction swept (x10 ) 1.89 1.32 2.91
EM® SWEPT (14.6 m trawl mouth)

Tocal 0.767 0.953 b.851

Hean §.03% 0.037 0,065

sD 0.0086 0.007 0.008

K 23 26 13
CATCH TAKEN (kg /trawl)

Total ] B2 194

Mean 0 4 15

sD i [ 16

H 22 26 13
CATCH RATE (kgshr)

Mean i B 15

8D a 12 16

H 22 26 13
ABUNDANCE tnytnzi

FMean 0 1049 260

ED i 2149 266

M 22 2@ 13
DENSITY (kg/km')

Mean a 92 233

8D a 183 241

H 22 26 13
BIOMASS (kg/km ) x km'

Metric tons 0 BB E79

8D b 4910 112

+326E 0 194 238
TOTAL BIOMASS 1,338 metrle tons

Sh Bl

bF a7

£25E LTd

oV 6.4%
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Table 19. Comparison of depth-specific density with 400-Eastern off
Morro Bay, Califoria to depth-specific density measured with
the modified nor-eastern in autumn 1984 off Oregon (Raymore and
Weinberg, in prep.). Caktch rates are in kg/km. The small
difference in trawl width (14.6 m vs 13.4 m) has not been
accounted for.

Horth subseea Depth (fathoma)
44922 .5 =45%40"'H
60-100  100-200 200-300 300-400 400-500 All
Sablefiah 55.7 8.7 ig.2 116.1 60.B BL.5
Dover sole 14.0 16.6 18.8 16.5 10.2 15.2
Shortepine 0 18.4 23.2 15.4 a 13.5
Longspine 0 L] q 21.2 2.7 11.0
Rex sole G.4 7.1 Q ] ] 3.1
South subarea Depth (fathoms)
43°00 ' -44%22 .5"H
GO-100  LO0-200 200-300 300-400 400-300 All
Sablefish B.8 55,5 7.6 53.3 23.4 d6.5
Dowver sole 18.6 13.2 11.% 40.3 24.4 21.7
Shorteplne 1.2 B.6 5.1 10.7 6.4 6.1
Longaplne 0 0 q 17.5 28.9 9.3
Rex aole 7.4 10,4 6.1 i 1] 5.1
SWPC 1987 Depth [Lathoms)
34.5%-316.57N
S0=-100 101=200 201=300 301-400 401-500 all
Sablef ish 11.1 1.2 4.7 2.8 5.8 4.6
Dover sole 2.5 12.9 16.2 14.6 24.8 17.2
Shorteplne 0 .8 4.6 9.8 14.2 8.5
Longepine 0 0 1.2 14.0 21.8 13.5
Rex sole 9.7 3.0 1.1 | 0 6.0
EWFC 1988 Depth (fakhoms)
J4.5%=16.5"N
30-60  B1-100 101=-200 201-300 3I01-400 401-500 ALl
Sablefish 1] -= 9 10.4 12.6 21.6 9.9
Dover sole 3.4 - 8.1 49.1 15.7 27.6 23.7
Shortepline ] - 3 9.5 5.4 B.4 5.3
Longepine 0 == 1 9.1 13.1 a3.4 13.1
fex sole .4 - 14.1 B.8 i] ] 6.1



RECENT TECHNICAL MEMORANDUMS

Caopies of this and other NOAA Technical Memorandums are avallable from the National Technical
Information Service, 5285 Port Royal Road, Springfield, VA 22167. Paper copies vary in price.
Microfiche copies cost $4.50. Recent Issues of NOAA Technical Memorandums from the NMFS
Southweast Fisharies Center are listed below:

NOAA-TM-NMFS-SWFC-123 Population monitoring of the Hawailian monk seal, Monachus
schauingiandi, and captive maintenance project for female pups at
Kure Afoll, 1887.
M.L. REDDY
{March 1389)

124 The Hawaiian monk seal on Laysan lstand, 1983,
D.J. ALCORN and E.K. BUELNA
{March 1883)

125 Interannual variabilty of lemporalure in the upper layer of the North
Pacilic eastern boundary region, 1971-1987.
DA COLE and DR, McLAIM
(March 1988)

126 Albacare managament information document.
R.H. PARRISH, N.W. BARTOO, 5.F. HERRICK JA., PM. KLEIBER,
R MICHAEL LAURS and J.A. WETHERALL

(May 1583}

127 Oceancgraphic observations in the Scotia Sea marginal ice zone
June-Augus] 1988,
D.M. HUSBY, R.D. MUENCH and J.T. GUNN
(May 1989)

128 Report of a marine mammal survey of the eastern tropical Pacilic
aboard the research vessal MoArhur, July 28-Decamber 6, 1988,
SN. SEXTON, RS, HOLT and A. JACKSON
(Juna 1989)

128 Raport of a maring mammal survey of Ihe eastern tropical Pacific
aboard the research vessel David Starr Jordan, July 28-
December &, 1288.

R.S. HOLT and S.M. SEXTON
(June 1389)

130 Catalog of the synoptic colaction of marineg mammal osteclogical
specimens al the Southwast Fisheries Center.
W.F. PERRIN and J.V. KASHIWADA
[June 1983)

131 Repor of ecosystem studies conducted during the 1388 aaslam
ropical Pacific dolphin survey on the research vessel Dawvid Slarr
Jordan.

L.J. LIERHEIMER, PC, FIEDLER, S.B. REILLY, ALL. PITMAN, L.T.
BALLAMCE, G.G. THOMAS and D.W. BEHRINGER
[Jung 1389)

132 Repon of ecosystem studies conducted during the 1988 eastern
tropical Pacific dolphin survey on the resaarch vessel McArthur.
L.J. LIERHEIMER, PC. FIEDLER, S.B. REILLY, R.L. PITMAN, LT
BALLANCE and D.W. BEHRINGER
(June 1583)



	ABSTRACT l
	INTRODUCTION
	DESCRIPTION OF THE SURVEYS
	RESULTS
	DISCUSSION
	ACKNOWLEDGEMENTS
	LITERATURE CITED
	groundfish cruise of the David Starr Jordan
	groundfish cruise of the David Starr Jordan

	Figure 3 Density of Dover sole vs depth of capture
	Figure 4 Abundance of Dover sole vs depth of capture
	have been deleted
	trawls in Jan-Feb 1987 and Mar-Apr
	grenadier for the years 1987 and
	1988 study area) and Mar-Apr


	Table 5 1987 Dover sole
	Table 6 1988 Dover sole
	Table 7 1987 sablefish
	Table 8 1988 sablefish
	Table 9 1987 shortspine thornyhead
	Table 10 1988 shortspine thornyhead
	Table 11 1987 longspine thornyhead
	Table 12 1988 longspine thornyhead
	Table 13 1987 rex sole
	Table 14 1988 rex sole
	Table 15 1987 Pacific grenadier
	Table 16 1988 Pacific grenadier
	Table 17 1987 giant grenadier
	Table 18 1988 giant grenadier
	press
	1988
	1988 cont'd
	52





