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ABSTRACT 

The 1992 Alaska Fisheries Science Center West Coast 

triennial bottom trawl survey was conducted to assess stocks of 

groundf ish inhabiting the continental shelf waters off the coasts 

of California, Oregon, Washington, and British Columbia. This 

was the sixth survey in an ongoing series to monitor long-term 

trends in the distribution and abundance of these groundf ish 

populations. 

The objectives of the 1992 survey were similar to those of 

the 1989 survey; however, the survey design shifted emphasis away 

from estimating rockf ish abundance, as had been the case in the 

early surveys (1977, 1980, 1983, and 1986), and instead 

emphasized assessing a broader range of groundfish species. The 

design also focused upon precisely estimating the near-bottom 

component of the Pacific hake (Merluccius productus) and juvenile 

(age 1+) sablefish (Anoplopoma fimbria) resource. The survey 

encompassed the coastal waters from Pt. Conception, California, 

to central Vancouver Island, British Columbia (34°30'-49°40'N 

lat.), between the depths of 55 and 366 m. A total of 569 

stations were occupied, of which 501 were successfully sampled. 

Catches included 135 different species. 

survey design and the methods used are described, the data 

collected are summarized, and the results of analyses of 

distribution, abundance, and biological parameters are presented. 

Data on water temperature, catch composition, relative abundance, 

and geographic distribution are reported. Estimates of biomass, 
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population abundance, and lenqth composition are also presented. 

oata appendices are located in a separate companion volume. 
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INTRODUCTION 

In 1992, the sixth in an ongoing series of groundfish 

assessment surveys of the continental shelf resources off the 

coasts of California, Oregon, Washington, and British Colwnbia 

was carried out by the Resource Assessment and Conservation 

Engineering (RACE) Division of the Alaska Fisheries Science 

Center (AFSC). These bottom trawl surveys, initiated in 1977 and 

repeated triennially, were designed to provide resource managers 

with fishery-independent data about the distribution, abundance, 

and biological characteristics of several commercially important 

species, particularly Pacific hake (Merluccius productus, also 

known as Pacific whiting), sablefish (Anoplopoma fimbria), and 

many of the shelf rockfish species. Hydroacoustic surveys of the 

off-bottom component of the Pacific hake population were 

performed in conjunction with these bottom trawl surveys by the 

hydroacoustic task group of the RACE Division. 

The first of these bottom trawl surveys, conducted in 1977 

(Gunderson and Sample 1980), sampled between Pt. Hueneme, 

California, (34°00'N lat.) and the u.s.-canada border in depths 

ranging from 91 to 457 m (50-250 fm). The sampling effort was 

stratified by depth and latitude according to fishery catch 

information. The following two surveys, conducted in 1980 

(Coleman 1986) and 1983 (Weinberg et al. 1984), emphasized 

obtaining better biomass estimates of canary (Sebastes pinniqer) 

and yellowtail rockfish (S. flavidus), while maintaining the
1 

goals of a multi-species monitoring program. In 1980, strata 
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were adjusted and sampling depths shifted to cover the 55-366 m 

depth interval (30-200 fm), while the latitudinal boundaries 

extended from Monterey Bay, California (36°48'N lat.) to northern 

Vancouver Island, British Columbia (50°00'N lat.). This survey 

desiqn and survey area was repeated in 1983 but only extended as 

far north as Vancouver Island's Estevan Point (49°15'N lat.). 

The results of the 1980 and 1983 surveys indicated the need for 

further work to improve the precision of canary and yellowtail 

rockfish abundance estimates. Consequently, in 1986 the sampling 

effort was reallocated to concentrate on the 92-219 m depth 

interval north of 42°35'N lat., where canary and yellowtail 

rockfish were thought to be most abundant (Coleman 1988). 

Results of these first four surveys were also used to examine 

trends in the distribution and abundance of 14 of the more 

commercially important groundfish species (Dark and Wilkins 1994) 

and rockfish community structure and species assemblages 

(Weinberg 1994). 

Despite efforts to improve the precision of rockfish 

abundance estimates over the first four iterations of the 

triennial survey, the large variances of the estimates remained a 

problem. We concluded that precise estimates of rockfish 

abundance were not possible using current trawl survey methods 

and that higher priority should be given to obtaining the 

information that the survey methods can provide well. 

Consequently, beginning in 1989 the triennial bottom trawl survey 

was designed to monitor a broad range of demersal species and 
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also focus on providing precise estimates of Pacific hake and 

pre-recruit sablefish abundance. The specific objectives of the 

1992 survey were 

1) to describe and assess the demersal component of the 

Pacific hake resource; 

2) to describe and assess the abundance of the pre-recruit 

component of sablefish, specifically those 1.5 years 

old because the abundance of these pre-recruits 

estimated from trawl survey data has been shown to be 

consistent with that inferred from commercial catch 

levels; 

3) to monitor the status of other important groundfish 

stocks; 

4) to determine the biological characteristics (e.g., size 

and age compositions, size at maturity, length/weight 

relationships and feeding habits) of key groundfish 

species; 

5) to continue studies on the movement of juvenile 

sablefish through tagging; 

6) to collect oceanographic data describing habitat, 

including sea temperature and salinity profiles; and 

7) to collect samples requested for special studies 

conducted by scientists at various fishery agencies and 

academic institutions. 
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This report documents the survey desiqn and field 

procedures used, summarizes the data collected, and presents the 

results of the standard RACE analyses. Included are summaries of 

catches, relative densities, distributions, and estimates of 

biomass, population abundance, and size compositions for selected 

species. Aqe compositions are not reported here because analyses 

of the aqe structures were not complete at the time of 

publication. For the sake of brevity, our discussion 

concentrates on the primary target species of this survey, 

Pacific hake and sablef ish, in the areas of most concern to 

manaqement. Unabridged printouts of the results of analyses, 

which include numerous species, are available upon request as 

appendices bound in a separate volume. Selected data files and 

files containing results of analyses (e.g., size composition and 

age composition when complete) can also be obtained upon request. 

SURVEY METHODS 

survey Period and Samplinq Area 

The 1992 survey was conducted from 12 July to 7 October, 

matching the time period of previous triennial surveys. 

Operations beqan off Pt. Conception, California, and proceeded 

northward to central Vancouver Island off Clayoquot Sound 

(34°30 1 -49°40 1 N lat.). We sampled stations between the depths 

of 55 and 366 m (30-200 fm). As during the 1989 survey, the 

survey area was extended farther south than most of the previous 

triennial surveys to facilitate detection of concentrations of 
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juvenile Pacific hake and sablefish. Stations in Canada were 

sampled to help estimate density at the northern limit of the 

Pacific hake distribution and to collect more complete data sets 

on transboundary stocks such as yellowtail rockf ish, Pacific 

ocean perch (Sebastes alutus), and lingcod (Ophiodon elongatus). 

Vessels and Sampling Gear 

Two commercial trawlers, the R/V Alaska and the F/V Green 

~' were chartered to conduct the bottom trawl survey. 

Pertinent details about these vessels are presented in Table 1. 

Each vessel was equipped with dual net reels, modern electronics, 

and Loran C and Global Positioning System (GPS) navigational 

aids. 

Table 1.--Attributes of the net used and vessels participating in 
the 1992 triennial West Coast groundfish survey. 

Vessel Vessel 
length 

Alaska 30.5 m 

Green Hope 30.7 m 

Horse­
power 

855 

565 

Mean net 
width 

12.75 m 

12.51 m 

Survey period 
Start Finish 

20 Aug. 13 Oct. 

12 July 5 Oct. 

The standard RACE high-opening Nor'eastern trawl, 

constructed of polyethylene mesh and equipped with bobbin roller 

gear, was used aboard both vessels throughout the 1992 survey 

(Fig. 1). This trawl has a 27.2 m headrope and a 37.4 m 

footrope. All trawls were rigged consistently with RACE survey 

gear standards employing three 55 m dandylines (1.59 cm steel 
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Figure 1.--The sampling trawl and accessories used during the 
1992 West Coast triennial bottom trawl survey. 
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cable) connected to each winq and fished with 2.1 x 1.5 m steel 

V-doors weiqhinq approximately 567 kq each. 

Measurements of the trawl's horizontal openinq (winqtip to 

winqtip) were collected durinq most tows usinq a SCANMAR net 

mensuration system. Mean net widths were calculated for each 

trawl haul. The overall mean path width of trawl hauls by the 

Alaska was 12.75 m (ranqe 10.9-14.9 m). The overall mean path 

width of trawl hauls by the Green Hsmg was 12.51 m (ranqe 9.5-

16.l m). In those instances when horizontal measurements were 

unavailable, the averaqe net width (m) was estimated usinq the 

followinq relationships (C. Rose, Alaska Fish. Sci. Cent., pers. 

commun., Oct., 1993): 

Alaska 

Net width = 14.56 + Sx - 258.034/S - 1.294 V 

Green ~ 

Net width~ 12.344 + 0.007 Sx - 77.444/D 

where: sx = excess scope (m) = s - 16.516 + 1.966 D 

s = scope = wire out (m) 

V = speed (m/s) 

D =depth (m). 

The above equations were derived by multiple reqression 

analysis of a set of variables known to be important in 

determininq the horizontal openinq of the net (Rose 1993). 
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Trawl station Allocation 

A systematic-random design was used to allocate sampling 

effort in accordance with the primary survey objectives: to 

estimate the abundance of Pacific hake and juvenile sablefish 

while maintaining the broader multi-species assessment goal. The 

entire survey area was fitted with a sampling framework similar 

to the low-density levels used in prior surveys~ Four bands of 

latitude were identified from recent fishery statistics and 

survey results as having higher than average densities of age 1+ 

sablef ish. These areas were designated "high-density" strata and 

were sampled at a higher rate. The boundaries of these high­

density strata were 34°30'-35°40', 36°50'-38°00', 44°40'-46°30', 

and 47°50'-48°20' N lat. (Fig. 2). 

The survey area was further divided into two depth strata 

separated by the 183 m contour (100 fm); Pacific hake and 

juvenile sablefish catch rates decline significantly outside this 

contour. Tracklines were then laid across the shallow (55-183 m) 

and deep (184-366 m) depth strata at intervals of 18.5 km. In 

the four high-density strata, additional tracklines were placed 

halfway between the 18.5 km tracklines across the shallow depth 

stratum only. Stations were randomly located along tracklines at 

the rate of one station per 7.4 km in the shallow stratum and one 

station per 9.3 km in the deep stratum. At least one station was 

assigned to each depth stratum along each trackline segment. A 

total of 601 stations were established. The two vessels fished 

alternate tracklines (alternate pairs in the high-density areas) 
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Figure 2.--The 1992 West Coast triennial bottom trawl survey area 
and station allocation. The number of successfully 
completed stations are shown in parentheses. 
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statistical areas are also shown. 
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to help us accurately measure the relative fishing power of the 

two vessels. 

Trawling Procedures 

Stations were located by GPS and then echo sounded prior to 

towing. If the terrain was determined to be too rugged to tow 

upon successfully, then an alternative site was searched for 

within a 1-mile radius of the original. If no favorable ground 

was located within about 2 hours, the station was declared 

untrawlable and abandoned. Towing was conducted at a speed of 

1.54 m/sec (3.0 knots) for 30 minutes in duration. Skippers 

tried to maintain a constant depth while towing. The gear was 

allowed to settle to the bottom and stabilize to its fishing 

configuration before towing actually commenced. Stable fishing 

configuration of the trawl was determined by either the SCANMAR 

instrumentation or by allowing adequate settling time for the 

depth being fished, based on previous tows in similar depths. If 

the gear was damaged during the tow severely enough to affect 

catch composition, the haul was considered unsatisfactory and the 

station was either repeated or abandoned. Unsuccessful tows were 

not used to calculate biomass or population estimates. 

catch Sampling and Oceanographic Data Collection 

The procedures for catch processing documented by Gunderson 

and Sample (1980) were used in 1992. Briefly, catches which fit 

on the sampling table (about 1 metric ton (t)) were processed 

entirely, while larger catches were either weighed by an 
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electronic load cell (up to 4.5 t), or measured volumetrically. 

In all cases, catches greater than 1 t were subsampled using the 

method described by Hughes (1976). catches were then sorted by 

species, weighed, and enumerated. Fork length measurements (cm) 

were obtained by sex for primary and secondary target species1 

whenever they were caught. Lengths were also taken for other 

major components of the catch when time allowed. 

Otoliths used for age determination, along with individual 

specimen weight and maturity data, were collected from a variety 

of species. Collections for Pacific hake and sablefish were 

stratified by length interval (5 otoliths/sex/cm) for biological 

subareas. Collections for canary and splitnose rockfish (§. 

diploproa) were stratified by larger size intervals for the 

entire survey area. Random collections were made for yellowtail, 

canary, and shortbelly (§. jordani) rockfish, and Pacific ocean 

perch. We collected stratified samples of individual fish 

weights (5 observations/sex/cm from each state and from Canada) 

for several commercially important species. outside requests 

for meristic data, and for samples of stomach contents, fin rays, 

tissues, and whole fish were also fulfilled. 

In 1992, more comprehensive collection of oceanographic 

data was undertaken. Surface temperatures were taken by bucket 

thermometer and bottom temperatures were measured with net-

1Primary target species are Pacific hake and sablefish. 
Secondary target species are Dovei sole, rex sole, English sole, 
arrowtooth flounder, Pacific ocean perch, yellowtail rockfish, 
canary rockfish, bocaccio, chilipepper, and lingcod. 
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mounted data loggers at virtually every station. Temperature and 

salinity profiles of the water column were collected at selected 

stations along each trackline sampled by the Green ~ with a 

Seabird CTD (conductivity, temperature, and depth) probe. CTD 

casts were made at the deepest station in the deep stratum and 

alternately at the shallowest and deepest station in the shallow 

stratum. 

Data Analyses 

Several analyses are performed routinely on RACE survey 

data. These include: 

1) estimation of relative abundance, 

2) estimation of population biomass, 

3) estimation of population numbers, and 

4) estimation of the population's size composition. 

We used the area-swept method as described by Gunderson and 

Sample (1980) to estimate population biomass and numbers. 

Briefly, this method entails standardizing samples from each 

station into catch per unit effort (CPUE) in terms of either 

kilograms or numbers per hectare trawled (kg/ha, no./ha) and 

calculating the arithmetic mean for each sampling stratum. 

Relative abundance (mean CPUE) computed for International North 

Pacific Fisheries Commission (INPFC) areas and for the total 

survey is the sum of sampling stratum mean CPUEs weighted by 

their respective areas. Population biomass and numbers are 

defined as the sum of the stratum mean CPUEs multiplied by the 
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stratum areas. In cases where our sampling stratum boundaries 

overlap more than one INPFC area, we expand the overall sampling 

stratum mean CPUE to the area of that portion of the sampling 

stratum within the INPFC area. 

Length-frequency data were weighted by CPUE (nos./ha) and 

expanded to the total estimated population abundance to estimate 

the population size composition for each species. As with 

abundance estimates, stratum estimates were summed to derive the 

estimated size compositions for individual INPFC areas and for 

the total survey. Selected size composition estimates will be 

applied to age-length keys to obtain estimated age compositions, 

when the age data is available. 

RESULTS 

Haul, Catch, and Biological Data 

During 1992, 501 of the 601 stations were successfully 

sampled within the 55-366 m depth bounds. Forty-four tows were 

unsuccessful due to damaged trawls, 34 stations were abandoned 

due to untrawlable bottom, and 7 stations were not attempted due 

to time constraints. In a detailed analysis of trawl performance 

following the survey, 24 hauls that had previously been 

considered successful were found to have not stayed in contact 

with the bottom for most or all of the duration of the haul. 

These hauls were pronounced unsuccessful. Sampling density 
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ranqad from 5.8 to 13.3 hauls per 1,000 km2 in the shallow strata 

and from o to 14.9 hauls per 1,000 km2 in the deep strata (Table 

2). overall, the averaqe samplinq density was sliqhtly hiqher in 

the shallow strata (9.9 hauls per 1,000 km2
) than in the deep 

(8.3 hauls per 1,000 km2
) strata. Fiqure 3 shows the location of 

successful tows by depth stratum. 

A total of 135 fish species representinq 45 fish families 

were identified over the course of the survey (Table 3). Members 

from several additional families were taken but identified only 

to qenus. Table 3 also lists the frequencies of occurrence, 

depth ranqes and the ranqe of distribution by latitude for all 

fish species identified in trawl samples. The qreatest number of 

species taken (n=41) belonged to the rockf ish (Scorpaenidae) 

family, followed by the flatfishes (Pleuronectidae) with 14, and 

the sculpins (Cottidae) with 10 species. The number of length 

measurements of individual fish are reported by INPFC area and 

depth stratum in Table 4, and the number of specimens collected 

for other samples are reported in Table 5. A total of 1,666 

juvenile sablefish were tagged and released during the survey. 

Appendix A, located in the separate, but companion Data 

Appendices volume to this Technical Memorandum, summarizes the 

catch data by haul for each vessel. 
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Table 2.--The sampling strata boundaries used for analyses, 
stratum areas (km2

), and sampling density 
(hauls/1,000 km2

) based on successful tows during the 
1992 triennial west coast groundfish survey. Strata 
have been grouped according to International North 
Pacific Fisheries Commission (INPFC) management areas. 
Differences in totals are due to rounding. 

Shallow stratun (55·183 m> 

No. Latitude 
~ Code Area hauls 

Vancouver 
48°201-49°401 
47°501-48°201 
47°301 ·47°501 
47°301-49°40' 

19 8,338.8 59 
18 21294.3 24 
17 1,032.7 9 

Vancouver (c.nada anty> 
48°201-49°401 19 
Border-48°201 18 
Border-49°401 

Vencouver (U.S. anly) 
48°201·Border 19 
47°501·48°201 18 
47°301 ·47°501 17 
47°301 ·Border 

Collllbi• 
46°301·47°301 17 
44°401-46°301 16 
43°001-44°401 15 
43°001-47°301 

EW"tlb 
40°301-43°001 14 
40°301-43°001 

Monterey 
38°001-40°301 13 
36°501-38°001 12 
35•401-36°501 11 
35°301-35°401 10 
35°301-40°301 

1992 Totals 
Canada total 
U.S. total 

Total area 

11,665.4 92 

7,976.2 
171.5 

8, 147.4 

362.5 
2,122.8 
1,032.7 
3,518.1 

3,378. 1 
6,014.3 
6,250.3 

15,642.8 

4,090.8 
4,090.8 

4,n4.3 
3,735.2 

712.4 
142.0 

9,313.9 

1,200.1 
1,200. 1 

8, 147.4 
33,765.3 

41,913.1 

53 
1 

54 

6 
23 
9 

38 

28 
97 
42 

167 

37 
37 

39 
58 

5 
2 

104 

16 
16 

54 
362 

416 

Hauls/ 
1,000 klll2 

7. 1 
10.5 
8.7 
7.9 

6.6 
5.8 
6.6 

16.6 
10.8 
8~7 

10.8 

8.3 
16.1 
6.7 

10.7 

9.0 
9.0 

8.3 
15.5 
7.0 

14.1 
11.2 

13.3 
13.3 

6.6 
10.7 

9.9 

Deep stratun (184-366 m> 

No. 
Code Area hauls 

29 1,141.8 8 
28 864.7 10 
27 124.8 1 

29 
28 

29 
28 
27 

27 
26 
25 

24 

23 
22 
21 
20 

20 

2,131.0 19 

8n.2 
77.5 

949.7 

269.6 
786.8 
124.8 

1,181.3 

411.9 
2,118.7 
1,508.1 
4,038.7 

1,076.3 
1,076.3 

1,112.3 
493.9 
293.9 
108.4 

2,008.6 

983.7 
983.7 

949~7 
9,288.2 

101237.9 

6 
1 
7 

2 
9 
1 

12 

2 
17 
15 
34 

16 
16 

10 
2 
2 
0 

14 

2 
2 

7 
78 

85 

Hauls/ 
1,000 km2 

7.0 
11.6 
8.0 
8.9 

6.9 
12.9 
7.4 

7.4 
11.4 
8.0 
9.8 

4.9 
8.0 
9.9 
8.4 

14.9 
14.9 

9.0 
4.0 
6.8 

0 
7.0 

2.0 
2.0 

7.4 
8.4 

8.3 
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during the 1992 West Coast triennial bottom trawl 
survey. 
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Table 3.--Frequency of occurrence, depth and latitude ranges for 
fish species caught during the 1992 triennial West 
Coast groundfish survey. 

F•i ly end species 

Myxinidae 
Eptatretus l!!!Y1i, 

Petrmivzontidae 
Petromvzontfdae lr!ident. 
Lenpreta trjdentata 

Chi cnaer i dae 
Hydrolagus colliej 

Hexanc:hidae 
Hex•nchus prjseus 

Alopiidae 
Alopias wlpinus 

Scyliorhinidae 
Scyliorhinfdae unident. 
Apristurus br~ 

Cercharhinidae 
Galeorhinus zyopterus 
Mustelus henlei 

Squal idae 
Sgualus acanthias 

Squatinidae 
Sguatina californica 

Torpedinidae 
Torpedo californica 

Rajidae 
Raiidae unident. 
Bathyraja interrl!)ta 
Raja binoc:ulata 
Raia inornata 
Raja .chiDA 
Raja stellulata 

Acipenseridae 
Acipenser medirostris 

Ch~idae 
A!.2!! sapidissima 
£1.!B! pal lasi 
Sardinops sagax 

Engraulidae 
Engraulis mordax 

Argentinidae 
Argentinidae unident. 
Argentina !i!li! 

Osmeridae 
Allosmerus elongatus 
Thaleichthys pacificus 

Salmonidae 
Qpcorhynchus kisutch 
Oncorhynchus tshawytscha 

Sternoptychidae 
Sternoptychidae lr!ideot. 

Synodontidae 
Svnodus lucioceps 

Myctophidae 
Diaphus theta 
Myctophidae unident. 
Stenobrachius leucopsarus 

Gadidae 
Gadus macrocephalus 

Connon Nlllle Frequency Min. 
of depth 

occurrence <•> 

Pacific hagfish 2 

Laq>rey unident. 1 
Pacific lan.,rey 3 

Spotted ratfish 234 

Sixgil l shark 4 

Thresher shark 

Cat shark i.nident. 1 
Brown cat shark 6 

S~fin shark 1 
Brown smoothhound 4 

Spiny dogfish 381 

Pacific angel shark 

Pacific electric ray 53 

Skate unident. 2 
Sandpaper skate 49 
Big skate 70 
California skate 1 
Longnose skate 113 
Starry skate 2 

Green sturgeon 

American shad 191 
Pacific herring 314 
Pacific sardine 53 

Northern anchovy 27 

Argentine i.nident. 1 
Pacific argentine 38 

Whitebait smelt 49 
Eulachon 196 

Coho salmon 4 
Chinook salmon 99 

Hatchetfish unident. 2 

California lizardfish 3 

California headlightfish 2 
Lanternfish unident. 14 
Northern lan.,fish 2 

Pacific cod 96 

121 

335 
77 

51 

95 

68 

360 
201 

70 
62 

51 

73 

55 

82 
64 
55 
60 
60 
84 

57 

51 
55 
51 

55 

97 
75 

55 
59 

70 
55 

249 

59 

289 
185 
265 

57 

Max. 
depth 

(Ill) 

165 

335 
324 

360 

302 

68 

360 
362 

70 
104 

360 

73 

327 

159 
348 
305 

60 
360 
128 

57 

240 
322 
234 

154 

97 
172 

154 
348 

101 
265 

360 

73 

316 
360 
316 

326 

Mean 
depth 

(Ill) 

143 

335 
202 

149 

156 

68 

360 
284 

70 
79 

140 

73 

124 

121 
213 
117 
60 

160 
106 

57 

118 
110 
115 

85 

97 
117 

82 
139 

84 
97 

305 

64 

303 
262 
291 

145 

Latitude 
range S/N 

(dciml,. . 

4436/4445 

4435/4435 
3714/4424 

3439/4925 

352513815 

3443/3443 

3524/3524 
3435/4435 

3729/3729 
344513824 

3439/4925 

344413444 

3439/4820 

4315/4405 
3714/4846 
3760/4925 
372013720 
3435/4925 
4425/4425 

4404/4404 

3443/4925 
3435/4925 
3725/4915 

3435/4304 

371413714 
343913905 

3754/4856 
4044/4925 

364513725 
3645/4924 

3524/3534 

3444/3654 

3444/3504 
3524/4819 
3454/3545 

4315/4924 
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Table 3.--continued. 

F•i ly end apecfes Connon name Frequency Min. Max. Mean Latitude 
of depth depth depth range S/N 

occurrence (Al) Cm> Cm> (dchm) 

G.tidH Ccontfn.ied) 
Mf croa!dus proxfnya Pacific tomc:od 100 51 139 81 3729/4925 
Jheraqrt chalcogranma Walleye pollock. 48 51 326 147 4354/4924 
Merluccfus prodyctus Pteific hake 445 55 362 149 3435/4925 

Macrourfdae 
Macrqyrfdae U')ident. Grenadier unident. 201 201 201 4243/4243 

Ophidiidae 
Ophfdffd!e unide!Jt. Cusk-Hl unident. 2 119 324 221 4206/4225 
Chilara taylori Spotted cusk.·eel 17 57 249 128 3435/4624 

Bttrtehof didae 
Porichthys unfdent. Toadf ish unident. 1 110 110 110 4845/4845 
Porichthys 09tatus Plainf in midshipman 116 55 247 102 3434/4855 

Ceratfidaa 
Ceratffd!e unider!t. Seadevi l unident. 311 311 311 3435/3435 

Scoat>erasocidae 
Cololabi lli!:! Pacific aaury 4 66 139 95 4335/4925 

Scorpaanidae 
sebastes U')ident. Rock.fish unident. 6 60 338 171 3720/4644 
sebastes aleutf aous Rougheye rock.fish 60 108 337 165 4034/4856 
Sebastes alutus Pacif f c ocean parch 100 108 362 202 3855/4923 
Sebastes aurjculatus Brown rock.fish 3 68 82 74 3739/3844 
Sebastes aurora Aurora rock.fish 1 219 219 219 4623/4623 
Sebastes b8bcockf Redbanded rock.fish 67 108 362 228 3435/4923 
Sebastes borealis Shortraker rock.fish 1 326 326 326 3834/3834 
Sebastes brevJspinfs Silvergray rock.fish 21 71 219 160 4545/4923 
Sebastes caurinus Copper rock.fish 5 59 121 87 3439/3750 
Sebastes chlorostictus Greenspotted rock.fish 14 57 278 129 3445/4820 
Sebastn cramerj Darkblotched rockf ish 168 77 362 183 3435/4925 
Sebastes diploproa Splitnose rock.fish 90 71 362 251 3435/4923 
sebastes elongatus Greenstriped rock.fish 221 84 283 155 3445/4925 
Sebastes entomelas Widow rock.fish 66 60 326 175 3445/4905 
Sebastes ~ Pink rock.fish 1 247 247 247 3435/3435 
Sebastn f lavidus Yellowtail rock.fish 106 60 223 139 3445/4925 
Sebastes poodei Chil ipepper 95 66 338 167 3434/4406 
Sebastn h•1vomaculatus Rosethorn rock.fish 83 84 348 180 3654/4923 
Sebastes hopkinsi Squarespot rock.fish 6 73 159 114 3439/3524 
Sebastn Jordani Shortbelly rock.fish 86 70 327 166 3435/4904 
Sebastes levia Cow cod 3 126 247 173 3655/4005 
Sebastes mallger Qufllback. rock.fish 9 51 115 77 4425/4905 
Sebastes melanops Black rock.fish 2 62 68 65 3509/4053 
Sebastes ~lanostOlllJS Black.gill rock.fish 1 326 326 326 3834/3834 
Sebastes minietus Ver11ilion rock.fish 9 59 247 106 3439/3844 
sebastes mystinus Blue rock.fish 2 60 80 70 3720/3724 
Sebastes ovalis Speckled rock.fish 1 104 104 104 3445/3445 
Sebastes paucispfnfs Bocaccf o 52 60 311 156 3435/4923 
Sebastes plnniger Canary rock.fish 98 51 221 136 3509/4925 
Sebastes proriger Redstripe rockfish 61 68 232 155 3944/4925 
Sebastes reedf Yellowmouth rockfish 13 139 362 227 4415/4925 
Sebastes rosaceus Rosy rockfish 1 73 73 73 3520/3520 
Sebastes rosenblatti Greenblotched rock.fish 7 102 252 160 3459/3845 
Sebastes ruberri11W.1S Yelloweye rock.fish 38 75 188 138 3738/4914 
Sebastes cubrivinctus Flag rock.fish 1 360 360 360 3524/3524 
Sebastes rufus Bank rocltfish 11 104 327 246 3435/4305 
Sebastes saxicola Stripetail rock.fish 120 66 360 183 3435/4923 
Sebastes semicinctus Halfbanded rockfish 44 59 163 105 3435/4006 
Sebastes serranoides Olive rock.fish 2 110 115 112 3524/3539 
Sebastes wilsoni Pygmy rockfish 31 68 256 144 3445/4925 
Sebastes zacentrus Sharpchin rock.fish 111 68 338 187 3738/4925 
Sebastolobus elascanus Shortspine thornyhead 109 108 362 236 3435/4923 
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Table 3.--coritinued. 

Family end apec;es Cannon name Frequency •Un. Max. Mean Latitude 
of depth depth depth range S/N 

occurrence (Ill) (Al) (Ill) (ddmt) 

Anopl opomat hiae 
Anoplopoma f;ri;>rfa Sablefiah 366 51 362 159 3435/4925 

Hexagrunidae 
Hexasrpnnus decagrpnnus Kelp greenling 15 51 154 91 3724/4905 
Ophfodon elongatus Lfngcod 230 51 344 122 3439/4925 
OXyl!bfus ~ Painted greenling 1 68 68 68 3739/3739 
Zaniolep;a frenatt Shortsp;ne conmf;ah 2 123 247 185 3435/3654 
Zanfolep;s lat;pjryifs Longsp;ne cont>ff sh 19 57 166 92 3443/4759 

Cottfdae 
Cottfdae un;dent. Sculpin un;dent. 3 82 159 120 4315/4415 
Hemi lep;dotus jordanf Red I rbh lord 1 112 112 112 4825/4825 
HemHepidotus sp;nosus Brown Irish lord 2 57 82 70 4325/4856 
lcelfnus fflamentosus Threadfin sculp;n 66 57 348 164 3655/4914 
lcelfnus occulatys Frogmouth sculp;n 3 159 241 208 4305/4534 
lceljnus tenuis Spotfin sculp;n 1 113 113 113 4820/4820 
Leptocottus annatus Pacific staghorn sculpin 13 57 132 87 4404/4624 
Malacocottus kiocaidi Blackfin sculp;n 3 219 240 232 4543/4804 
Par;celjnus hopliticus Thor~ck sculp;n 3 165 238 207 4445/4544 
Radylfnus asprellys Sl i• sculp;n 1 79 79 79 4244/4244 
1corpgen;chthy§ ll!!!MnDratus Cabezon 1 104 104 104 4304/4304 

Agonidaa 
Asonfdae unfc!ent. Poacher unident. 3 84 238 179 4503/4914 
Agonopsis ~ Northern spearnose poacher 3 71 159 121 4534/4820 
Bathyagonous pentacanthus B;geye poacher 4 188 230 208 4635/4835 
Occella verrucosa Warty poacher 2 82 337 209 4325/4344 
Podothecus ac;penserjnus Sturgeon poacher 12 60 223 110 4405/4923 
Xeneretnus lat;frons Blackt;p poacher 5 139 247 188 3655/4621 
Xeneretnus Le;oes Smootheye poacher 4 165 344 235 4505/4807 

Cyclopteridae 
Lfpgrfs un;dent. sna;Lffsh unident. 1 311 311 311 4754/4754 
Cyclopter;dae un;dent. sna;Lf;sh un;dent. 7 201 304 253 3435/4905 
Careproctus melaourus Blackta;L sna;Lf;sh 2 324 360 342 3524/4225 

Carangidae 
Trachurus synmetr;cus Jack mackerel 128 51 241 121 3625/4856 

Bramidae 
Brama jaeon;ca PacHic pomfret 1 66 66 66 4624/4624 

Sciaen;dae 
Genyonenus L;neatus WM te croaker 69 55 172 86 3434/3844 

em;otocidae 
Cymatogaster aggregata Shiner perch 48 51 113 77 3434/4924 
Hyperprosopon anale Spotfin surfperch 3 55 62 58 3729/3815 
Zaleni>ius rosaceus p;nk seaperch 96 55 172 95 3434/3953 

Bathymasteridae 
Ronguilus jordan; Northern ronqu;L 4 121 188 161 4759/4853 

Zoarc;dae 
Zoarc;dae un;dent. Eelpout unident. 1 82 82 82 4336/4336 
Lycodes cortez;anus B;gfin eelpout 102 71 360 204 3435/4923 
Lycodes diapterus Black eelpout 10 119 362 294 3439/4614 
Lycodoesjs pgcjfjca Blackbelly eelpout so 60 289 136 3453/4856 

st;chae;dae 
Poroclinus rothrocki Wh;tebarred pr;ckleback 2 148 205 176 4654/4815 

Cryptacanthod;dae 
Cryptacanthodes g;g~nteus G;ant wrymouth 219 219 219 4315/4315 

Anarh i chadhiae 
Anarrh;chthys ocellatus Wolf·eel 3 51 101 80 4845/4853 

Zapror;dae 
Zaprora sHenus Prowfish 3 77 198 132 4424/4815 

lcosteidae 
lcosteus aenigmat;cus Ragflsh 2 77 101 89 4414/4435 
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Table 3.--continued. 

F•l ly end species Camion n8llle Frequency Min. Max. Mean Letftude 
of depth depth depth range S/N 

occurrence <m> Cm> <m> (dam) 

Scod>ridae 
Scantier ieponicus Ch~ .ackerel 146 55 241 127 3444/4856 

Stromateidae 
lcichthw lockinatoni . MecUlefiah 6 55 128 77 3439/4713 
Peprilus sfmfllinus Pacific ~ 81 55 172 86 3434/4634 

Bothldae 
Citherichthys sordfdu! Pacific sanddab 326 51 278 101 3434/4924 
Citherjchthys xanthostiqma Longfin sanddab 1 66 66 66 3455/3455 
Parelichthys celifocnicus California halibut 3 59 73 63 3439/3449 

Pleuronectfdae 
Pleuronectes uiictent. Flatfish uiident. 1 97 97 97 4006/4006 
Atheresthes stomias Arrowtooth flounder 313 55 362 145 4005/4925 
Eopsetta !!i!!! Slender sole 357 55 362 147 3435/4925 
Eopsetta lordani Petrale sole 297 55 338 122 3439/4925 
Errex zechirus Rex sole 504 51 362 140 3434/4925 
HiDDOGlossoides ela11odon Flathead sole 79 66 326 143 4501/4925 
Hjppoglossus stenolepis Pacific halibut 102 57 362 163 3854/4923 
Mjcrostonus paciflcus Dover sole 436 55 362 150 3435/4925 
Pletjchthys stell•tus Sterry flOU'lder 4 62 71 65 3754/4425 
Pleuronectes biljneate Rock sole 51 51 139 85 3739/4905 
Pleuronectes isolepis Butter sole 7 57 79 68 3824/4905 
Pleuronectes vetulus English sole 380 51 338 121 3434/4924 
Pleuronectes decurrens Curlfin sole 54 55 188 80 3434/4905 
Psettichthys inelanostf ctus Sand sole 22 55 90 70 3729/4820 

Mol fdae 
!!2.l.l El! Ocean suifish 146 146 146 4559/4559 

'dctmPdegreea end 11iNJtes of latitude 

Temperature Data 

Sea surface temperatures measured at 536 stations using a 

bucket thermometer ranged from 9.6° to 17.9°C. The overall mean 

surface temperature was 13.4°C. Temperature and salinity 

profiles were taken from 89 ;selected stations assigned to the 

Green Hope. Bottom temperatures from 502 stations were extracted 

from either the data logger or the CTD temperature-depth profiles 

(range 6.2° to 11.a 0 c, mean= 8.3°C). Figures 4 and 5 illustrate 

the observed surface and bottom temperatures, respectively, by 

latitude from the 1992 survey and compare these data with 

temperature data collected in previous triennial surveys. 



Table 4.--Number of length frequency measurements collected by International North Pacific 
Fisheries Commission area durinq the 1992 triennial West Coast groundf ish bottom 
trawl survey. 

concmtfon 11ree Montere:t 11re11 Eureka 11ree Cohlllbla area Vancouver ere• 
Species 55-183m 184-366111 55·183m 184-366111 55·183m 184-366111 55-18311 184-366111 55-18311 184-36611 

Arrowtooth flounder 298 303 1, 113 335 2,594 533 
Butter sole 34 
Curlffn sole 12 
Dover sole 5 265 363 1,220 385 1,092 3,098 1,407 2,523 1,254 
English sole 42 2,768 243 531 75 4,627 58 2,074 61 
Flathead sole 219 710 126 
Pacific hel lbut 3 1 5 5 55 33 70 48 
Pacific senddab 1 ,227 6, 185 5 2,001 2,593 2,243 
Petrale sole 6 110 7 217 43 534 13 163 12 
Rex sole 33 170 2,487 438 1,675 808 7, 153 1,371 3,220 938 
Rock sole 36 143 386 N 

~ 
Sand sole 13 40 53 
Slender sole 42 172 512 148 
Pacific hake 611 1,379 4,208 2,872 1,260 1,972 23,651 5,731 5,913 1,235 
Sablef tsh 10 34 485 176 13 562 2,997 1,927 1,079 338 
American shad 19 
Chinook salmon 27 2 
Chlb 111Bckerel 563 12 
Jack 11111ckerel 371 
Lfngcod 16 159 16 10 361 6 307 17 
Pacific cod 4 156 39 
Pacific herring 216 
Pacific sardine 91 
Pacific tomcod 109 
Walleye pollock 605 
Shortspine thornyhead 14 360 117 a 50 130 735 
Bank rockffsh 56 70 
Blue rockf f sh 273 
Bocaccf o 259 14 188 23 4 19 30 



Table 4.--Continued. 

Conc§2tf on eree Monter!X eree Eureka eree Colllli>f e eree Vancouver eree 
Specfes 55·183m 184·366m 55·183m 184·366m 55·183m 184·366m 55-11$3111 184-366111 55·183nl 184·366m 

Brown rockf f ah 5 
canary rockffsh 94 1 2 251 12 290 30 
Ch fl fpepper 829 69 2,943 337 1 16 
Derkblotched rockff ah 1 4 181 98 354 210 311 476 26 
Flag rockftsh 
Greenspotted rockff sh 7 4 4 

Greenstrfped rockff ah 7 465 70 41 995 167 788 384 

Hatfbended rockfish 493 269 
Olfve rockffsh 121 
Pecfffc ocean perch 7 14 108 a 604 585 1 ,021 
Pygmy rockffsh 49 540 726 a 
aufllbeck rockffsh 1 16 
Redbended rockfish 7 7 6 73 N 

N 
Redstrtpe rockf ish 34 513 160 2,493 448 

Rosethorn rockfish 67 388 199 
Rougheye rockfish 102 222 27 
Sharpchfn rockff sh 312 128 104 19 411 1,191 511 
Shortbelly rockffsh 693 780 2,642 1,133 59 3 
Sflvergray rockffsh 3 2 19 197 
Speckled rockf ish 78 
Splftnose rockfish 903 1,879 459 6 411 19 200 
Squarespot rockfish 12 
Stripetail rockffsh 272 920 2,716 1,099 46 619 98 

Vermflfon rockffsh 142 
Wfdow rockffsh 157 420 6 76 17 47 1 
Yelloweye rockfish 10 13 1 
Yellowmouth rockffsh 33 
Yellowtail rockfish 140 349 15 1 434 91 1,465 38 
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Table 5.--Number of biological data samples collected durinq the I 

1992 triennial West Coast bottom trawl qroundf ish 
survey. 

Age • Specimen Maturity Pathobiology 
specie a structure weight sample sample 

Pacific lamprey 1 

Arrowtooth flounder 256 197 53 
Dover aole 367 321 116 

Engliah sole 2 
Pacific halibut 177 43 

Petrale sole 159 

Rex aole 1 

Pacific hake 1,088 958 790 154 
Sablatiah 730 588 313 101 
Lingcod 343 268 105 
Short spine thorny head 61 
Bocaccio 125 101 46 
Canary rockfiah 280 214 106 
Chili pepper 246 187 141 1 
Pacific ocean perch 702 617 160 1 
Silvergray rockfish 52 52 52 
Widow rockf ish 34 55 40 

Yelloweye rockfish 2 
Yellowtail rockfish 933 882 380 

•Finrays were collected from lingcod. otolitha were collected from all 
other species. 
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Figure 4.--0bserved sea surface temperatures, averaged by one-half degree latitude, during 
the 1977-1992 West Coast triennial bottom trawl surveys. 
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Figure 5.--observed bottom temperatures, averaged by one-half degree latitude, during the 
1980-1992 West Coast triennial bottom trawl surveys. 
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Relative Abundance 

The 20 most abundant groundf ish species are presented by 

depth stratum for the individual INPFC areas in Table 6. The 

complete listings of the relative abundance of all fish ranked by 

mean CPUE for each INPFC area and depth stratum are presented in 

Appendix B (see separate Data Appendices) in addition to rankings 

of fish and invertebrates for the entire survey area. Average 

total fish densities were highest in the Columbia INPFC area 

(244.4 kg/ha), followed by the Vancouver (203.3 kg/ha), Monterey 

(106.3 kg/ha), Eureka (65.7 kg/ha), and Conception (35.6 kg/ha) 

INPFC areas. 

Pacific hake was the most abundant species overall, 

accounting for 38% of the total survey finfish CPUE (67.6 kg/ha) 

and 41% in U.S. waters alone (69.7 kg/ha). The highest average 

CPUE for Pacific hake was in the Columbia INPFC area 

(127.6 kg/ha), where it comprised nearly 52% of the area's total. 

Pacific hake were least abundant in the Conception INPFC area 

(8.8 kg/ha) where it accounted for 25% of all fish. Besides the 

Columbia INPFC area, Pacific hake also dominated samples in the 

U.S. (65.8 kg/ha) and Canadian portions (50.0 kg/ha) of the 

Vancouver INPFC area. 

Sablefish ranked third in relative abundance among all 

species surveywide (11.7 kg/ha) and second in U.S. waters 

(13.3 kg/ha), accounting for 7% and 8% of the catch, 

respectively. Mean catch rates of sablefish were highest in the 

Columbia INPFC area (24.1 kg/ha), followed by the Vancouver 
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Table 6.--Mean CPUE (kg/ha) for the 20 most abundant groundfish 
species by International North Pacific Fisheries 
Commission area and depth stratum during the 1992 
West Coast triennial groundfish survey. 

CONCBPTION AREA 
55-183 m 

lb:Kcio 
Oailipepper 

Widow roctmb 
Paolfic bab 
NOdbem IDCbovy 

Pacific llnddab 
lhlfbandcd roctfilb 
Venailioo roctfilb 
Pacific pompano 
White cn>ater 
YeUowtail roctfilb 
Speckled roctmb 
Sbortbolly roctfilb 
Spiny do,filh 
Paoific electric ray 
Plaiafin mldlhipman 

Pink ICapOR:h 

Liqc:od 
'l'bruher lbad: 
Eqlillh llOle 

Number of haula 

Speciea 

MONTEREY AREA 
55-183 m 

Chilipepper 
Shodbelly rockfilh 
White cn>ater 
Widow rock:fillh 
Pacific hetrm, 
Pacific hake 
Slripetail rockfilh 
Pacific 11811ddab 
Spiny doifilh 
Enalillh aole 
Slwpchin rocldiah 
:Rex 10le 
Sablefillh 
Yellowtail roctfilb 
Bia lltato 

Plaiafin mldlhipman 

Liq cod 

Pacific pompano 
Bocaccio 
Grecllllripod rocldilh 

Number of haul• 

CONCBPl'ION AREA 
1114-366 m 

CPUB Speciol 

6.1 Pacilio bab 
4.5 Stripetail rockfilh 
4.3 SplitDOIO roctfilh 
2.4 aillipepper 
2.2 Sbortbolly rockfilh 
2.0 Dover IOle 
1.8 Bocaccio 
1. 7 Sablefilh 
1.6 Rex10le 
1.5 Biifin eelpout 
1.2 ShoJUpi.oe thomyhud 
0.8 Plaiafin mlcllhipman 

0.6 PW: rockfilh 
0.6 .Redbanded rockfilh 
0.4 Saailfilh unide.atified 
0.3 Spoaed cuak-1 
0.3 Shorllpi.oe combfilh 
0.2 Bank rockfilh 
0.2 California hudliptfilh 
0.2 

16 Number of haula 

CPUE 

24.1 
14.5 
13.4 
11.9 
8.0 
6.5 
4.0 
3.6 
1.8 
1.5 

1.1 
0.9 
0.8 

0.7 
0.6 
0.5 
0.5 
0.5 
o.s 
0.3 

104 

Speciea 

MONTEREY AREA 
1114-366 m 

Shortbelly rockfillh 
Pacific hake 
SplilnOle roctfilh 
Stripetail rockfillh 
Dover10le 
Spiny dogfillh 
Chilipepper 
Sablefillh 
Rex 10le 
&glillh IOle 
Dartblotched rocktillh 
Shorllpi.oe thomyhead 
Bank rockfillh 
Sharpchin rockfillh 
Bocaccio 
Shortn.ter rocldillh 
Widow rockfillh 
Biafin eelpout 
Petrale lole 
Greellllriped rocltfuh 

Number of haul1 

CONCBPrlON AREA 
55-366m 

CPUB Specia 

16.6 Paoific bab 
7 .6 Boc.c:cio 
7.3 aillipepper 
2.4 Slripetail roctfilh 
1.2 Splilnole rockfilh 
0.8 Widow rockfilh 
0.5 Northem anchovy 

0.5 Pacific 11811ddab 
0.5 Haltbaoded rockfilh 
0.1 Vormllion roctfilh 
0.1 Pacific pompano 

<0.1 Shodbelly rockfilh 
<0.1 White cn>ater 
<0.1 Yellowtail roctfilh 
<0.1 Speckled roctfilh 
<0.1 Dover IOle 

<0.1 Spiny qfilh 
<0.1 Sablefilh 
<0.1 Rex IOle 

Pacific electric ray 

2 Number of haula 

CPUE 

54.7 
29.6 

13.9 
10.3 
8.4 
8.3 
4.7 
2.3 
1.6 
1.6 
1.6 
0.8 
0.6 
0.6 
0.3 
0.3 
0.3 
0.1 
0.1 
0.1 

14 

Speciea 

MONTEREY AREA 
55-366m 

Sbol1belly rockfillh 
Chili pepper 
While cn>ater 
Pacific hake 
Widow rockfilb 
Pacific herrioi 
Stripetail rockfillh 
Pacific aanddab 
Spiny doafilh 
Splitnoae rocltfuh 
Enalillh aole 
Dover10le 
Rex 10le 
Sablefilh 
Sharpchin rockfillh 
Yellowtail rockfillh 
Big 11ta1e 
Plainfin mldlhipman 

Bocaccio 

Linlcod 

Number of haula 

CPUB 

8.8 
3.6 
3.6 
3.5 
3.3 

2.4 
1.2 
1.1 
1.0 
0.9 
0.9 
0.9 
0.8 
0.7 
0.4 
0.4 
0.3 
0.3 
0.3 
0.2 

18 

CPUE 

21.3 
20.9 

11.1 

10.4 
10.0 

6.6 
s.o 
3.0 
2.9 
2.3 
1.6 
1.6 
1.1 
1.0 
1.0 
0.6 
0.5 
o.s 
0.4 
0.4 

118 



28 

Table 6.--continued. 

BURBKAAREA BURBKAAREA BURBKAAREA 
55-183 m 184-366m 55-366m 

SpeciOI CPUB Specie• CPUB Specie• CPUB 

Jack mackerel 23.S Pacific bate 28.1 Jact mackerel 18.7 
Pacific herriJ!a 16.S Doveraole 12.7 Pacific herriJ!a 13.4 
Pacific unddab 5.8 Sablefiab 10.5 Pacific bate 9.6 
Pacific bate 4.8 Stripctail rocldiab 9.3 Pacific aanddab 4.6 
Rexaole 1.8 Splitoolc rocldiab 5.2 Doveraolc 3.4 
Chinook llalmon 1.4 Dartblotchcd roctfiab 3.0 Sablcfiab 2.3 
Whitebait amclt 1.0 Rexaole 2.0 Stripctail rocldiab 2.2 
Dovcraole 1.0 Arrowtoolb flounder 1.7 Rex aole 1.8 
Bnaliab IOle 0.7 Pacific herriJ!a 1.5 Chinook llalmon 1.2 
Arrowtootb flounder 0.5 Sboltlpine tbornybcad 1.3 Splitoolc rocldiab 1.1 

Bil atatc 0.4 Spiny dogfiab 1.2 Dartblotchcd roctfiab 0.9 
Petra1c aole 0.4 Sholtbelly rocldiab 1.0 Whitebait amclt 0.8 
Pacific halibut 0.3 Sbarpcbin rocldiab 1.0 Arrowtooth flounder 0.8 
Spoucd ratfiab 0.3 Linacod 0.8 Bnaliab IOlc 0.7 
Dartblotchcd roctfiab 0.3 Pacific bahout 0.6 Petnle aole 0.4 
Stripetail rocldiab 0.3 Pacific ocean perch 0.6 Pacific bahout 0.4 
Bulachon 0.3 &,liab aole 0.5 Spiny doifiab 0.4 
Pacific tomcod 0.2 Longnoae lbte 0.4 Big lbte 0.3 
Y ellowtail roctfiab 0.2 Chinook llalmon 0.4 Spoucd ratfiab 0.3 
Spiny doifiab 0.2 Grecllllripcd rocldillh 0.4 I..ingcod 0.3 

Number of baul1 37 Number of baull 16 Number of baull 53 

COLUMBIA AREA COLUMBIA AREA COLUMBIA AREA 
55-183 m 184-366 m 55-366m 

Specica CPUB Specica CPUB Specie• CPUB 

Pacific bake 143.9 Sablefillh 90.1 Pacific bake 127.6 
Jack mackerel 22.3 Pacific bake 64.7 Sablefiab 24.1 
Chub mackerel 13.0 Sbarpcbin rocldiab 36.8 Jact mackerel 17.8 
Pacific aauddab 7.5 Darkblotchcd rocldiab 12.4 Chub mackerel 10.9 
Sablefillh 7.0 Doveraole 10.0 Sbarpcbin rockfillh 8.1 
Spiny doifiab 6.1 Spiny doafillh 9.9 Spiny dogfillh 6.8 
Rex aole 5.0 Redlllripe rockfillh 9.0 Pacific •nddab 6.0 
Bnalilh aole 4.4 Splitoolc rocldillh 7.3 Rex aole 4.9 
Doveraole 2.8 Pacific ocean perch 6.2 Doveraole 4.3 

l.inacod 2.3 Yellowtail rocldillh 4.5 &,lillh aole 3.7 
R.cdatripe rocldiab 2.2 R.ex aole 4.3 R.cdlllripc rockfillh 3.6 
Pypy roctfiab 1.9 ShOltlpine tbomybcad 3.3 Dartblotchcd roctfiab 2.9 
Yellowtail roctfiab 1.9 Arrowtoolb flounder 3.1 Y ellowtail rocldillh 2.4 
Orecllllripcd rocldiab 1.6 Pacific halibut 3.0 I..ingcod 1.9 
Pacific halibut 1.4 Chub mackerel 2.6 Grccllllripcd rockfillh 1.7 
American abad 1.2 Grccllllripcd rockfillh 2.4 Pacific halibut 1.7 
Pacific herriJ!a I.I Spoucd ratfillh 1.6 Pygmy roctfillh 1.5 
Arrowtoolb flounder 1.0 Longnoac lbte 1.4 Splitoolc rocldilb 1.5 
Big lbte 0.8 R.oactbom rocldillh 1.0 Arrowtooth flounder 1.4 
Canary rocldiab 0.8 Stripetail rocktillh 0.9 Pacific ocean perch 1.3 

Number of baull 167 Number of hauls 34 Number ofbaull 201 
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Table 6.--continued. 

US VANCOUVER AR.EA US VANCOUVER AR.EA US VANCOUVER AR.EA 
55-183 m 184-366m 55-366 m 

Speciea CPUE Speciea CPUE Speciel CPUE 

Pacific bab au Pacific hake 1a.o Pacific bab 65.a 
Spiny doJfilh 56.4 DovcrlOlo 15.1 Spiny dOJfUb 44.a 
Sablefilb 1a.1 Spiny doffilh 10.3 Sablefiah 15.6 
Y eUowtail roctfi.lb 15.9 Pacific hah11ut 9.0 R.edatripe roctfi.lb 12.6 
Redllripe roctfi.lb 15.4 Arrowtooda ftounder 7.a Y eUowtail roctfilh 12.2 
Pacific berriq 12.9 Sablefiah 6.6 Pacific herrU,. 9.7 
PyJlllY roctfi.lb a.4 Pacific ocean perch 5.2 Pysmy roctfidl 6.3 
Pacific llUlddab 3.5 R.edatripe roctfilh 4.2 DovcrlO)O 5.3 

Slwpchin roctfi.lb 3.0 Spoaed ratfiah 3.4 AnoWIOolb ftounder 3.9 
Arrowtooth ftounder 2.6 Rex 10le 3.3 Pacific halibut 3.6 
Boalilb IOle 2.3 ShOltlpinc thomyhead 2.9 Shupchin roctfilh 3.0 
DoverlOle 2.0 Shupchin roctfilh 2.a Pacific unddab 2.6 
Pacific halibut 1.a lDllgnole .Ute 2.4 Rex IOle 2.1 
RexlOle 1.7 Walleye poUock 1.9 Boalilb IOle 2.0 
Pacific cod 1.6 Pacific cod 1.9 Pacific cod 1.6 
Groellltriped roctfi.lb 1.5 Groellllriped roctfilh 1.a Oroellllriped roctfilh 1.6 

Bil .Ute 1.3 Rougheye rockfiah 1.2 Pacific ocean perch 1.4 
American Iliad 1.3 Yollowtail rockfiah 1.1 Bi1 lbte 1.1 
Dukblotched rocldilh 0.9 Baglilb IO)e 0.9 American lhad 1.1 
Widow rocldilh 0.7 Flathead IO)e o.a Spotted ratfilh 1.0 

Number of haub 3a Number of haul1 11 Number of hault 50 

CANADIAN VANCOUVER. AR.EA CANADIAN VANCOUVER AR.EA CANADIAN VANCOUVER AR.EA 
55-183 m 184-366 m 55-366 m 

Speciea CPUE Specie1 CPUE SpeciH CPUE 

Pacific hake 54.1 Pacific ocean perch au Pacific hake 50.0 
Spiny doifilb 48.0 R.edatripe roctfilh 33.3 Spiny doifilb 45.4 
YeUowtail rockfilb 10.0 Spiny do,tilb 22.a R.edatripe roctfilb 11.2 
Arrowtooth flounder a.a Silvergray roctfilb 19.l Pacific ocean perch 10.1 
Pacific horrU,. a.6 Arrowtoolb ftouoder 15.0 Arrowtooth flounder 9.5 
Redltripe roctfilh a.6 Pacific bab 14.9 Yollowtail roctfilh 9.0 
Dover10le 6.7 Dover10le 14.1 Pacific berrU,. 7.7 
Walleye pollack 4.1 Sharpchin roctfilb 13.6 Dovor10lo 7.4 
Rex 10le 3.7 Sablefilh 9.1 Sablefilh 3.9 
Lingcod 3.6 Bocaccio 7.0 Rex 10le 3.a 
Eulachoa 3.5 Pacific cod 5.2 Walleye pollack 3.7 
Sablefilh 3.3 SplitaolO roctfillh 5.0 Sharpchin roctfillh 3.4 
Boalilb IOle 2.2 Rex10le 4.2 Lingcod 3.4 
Sharpchin rocldilh l.l Groellllriped roctfilh 3.9 Eultchoa 3.1 
Pacific cod 2.0 Canary rockfillh 3.1 Pacific cod 2.3 
Flathead 10le 1.8 Roaethom roctfilb 2.7 Silvergray rockfillh 2.3 
l.oaa-lbte 1.6 Redbaoded rockfillh 2.5 liDalilb IOle 1.0 
Canary rockfilh 1.4 Spoaed ratfilh l.4 Flathead 10le 1.6 

Pacific halibut 1.3 Pacific halibut 2.0 Canary roctfillh 1.6 

Groellltriped rockfilh 1.l Ling cod 1.6 LongnOIC IUte 1.5 

Number of haul1 54 Number of haul• 7 Number of haula 61 
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Table 6.--continued. 

BNTIRBAREA BNTIRBAREA ENTIRBAREA 
55-183 m 184-366 m 55-366m 

s,.ei.. CPUB Speciea CPUB Speciea CPUB 

Pacifiebab 74.5 Pacific: bab 39.2 Paciticbab 

Spiny doJfi.lb 16.6 Sablefilb 38.8 Spiny doaiilh 
Jactsmebnl 10.7 Shupcbin rocldilh 16.3 Sablefilb 

Pacific berriDa 6.8 Pacific ocean perch 11.5 Jack macbrel 

Cbilipepper 5.5 Shortbolly roclcfiab 10.4 Pacific horrilla 

Sablofilb 5.0 Dovor10lo 10.0 Sbortbolly rocldilh 

Cbubmacbrol 4.9 Spiny do,tbb 8.8 Cbilipoppor 

Pacific lllllldab 4.7 Splitnolo roctfilb 7.3 Reclllripo rocldilh 

Yellowtail roctfilb 4.1 Reclltripo rocldilh 6.6 Chub macbrel 

Redllripo roctfilb 3.8 DarkblOlchod rocldilh 5.5 Sbarpcbin rocldilh 

Sbodbolly rocldilh 3.2 Stripetail roctfilb 4.1 Dovor10lo 

hxaolo 3.1 Anowtoolh Ooundor 3.7 Pacific llDddab 
While croabr 3.0 RcxlOlo 3.0 Yellowlail roclcfiab 

Wiiiow roctfilb 3 .0 Pacific bah"bu& 2.5 Rcxaolo 

&,lilb aolo 2.7 Sboltlpille tbomybold 2.0 Arrowtootb OOWldor 

DovorlOlo 2.6 Silvergray roclcfiab 1.8 Widow roctfilb 

Arrowtootb Ooundor 2.3 Y ellowtail roclcfiab 1.8 White croabr 

I.iupd 1.7 GreoDltriped roctfilb 1.6 Pacific ocean porch 

Pypy roctfilb 1.4 Spotted ntfilb 1.2 Eoaliab IOIO 

Shupcbin roctfilb 1.2 Cbilipepper 1.1 StripeWI rocldilh 

Number of baula 416 Number of baula 85 Number of baula 

(8.0 kg/ha), Eureka (2.3 kg/ha), Monterey (1.0 kg/ha), and 

Conception (0.3 kg/ha) INPFC areas. Sablefish accounted for 

between 0.8% and 9.9% of INPFC area fish catches. 

67.6 
15.1 
11.7 
1.6 
5.5 
4.7 
4.6 
4.3 
4.1 
4.1 
4.0 
3.8 
3 .6 
3.1 

2.5 
2.4 
2.4 
2.4 
2.3 
1.5 

501 

Catch composition and relative densities varied widely among 

geographic areas. In the total survey area, the four most 

abundant species, after Pacific hake (67.6 kg/ha), were spiny 

dogfish (Squalus acanthias) (15.1 kg/ha), sablefish (11.7 kg/ha), 

jack mackerel (Trachurus symmetricus) (8.6 kg/ha), and Pacific 

herring (Clupea pallasi) (5.5 kg/ha). These five species as a 

group accounted for 61% of finfish CPUE. In U.S. waters only, 

four of the same species were among the five most abundant. 

Pacific hake (69.7 kg/ha) was most abundant, followed by 
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sablefish (13.3 kg/ha), jack mackerel (10.4 kg/ha), spiny dogfish 

(8.9 kg/ha), and chilipepper (§. goodei) (5.6 kg/ha). Moving 

from south to north and listed in order of abundance, the five 

most prominent species in the Conception INPFC area were Pacific 

hake (8.8 kg/ha), bocaccio (§. paucispinis), chilipepper, 

stripetail rockfish (§. saxicola), and splitnose rockfish; in the 

Monterey INPFC a+ea: shortbelly rockfish (21.3 kg/ha), 

chilipepper, white croaker (Genyonemus lineatus), Pacific hake, 

and widow rockfish (§. entomelas); in the Eureka INPFC area: 

jack mackerel (18.7 kg/ha), Pacific herring, Pacific hake, 

Pacific sanddab (Citharichthys sordidus), and Dover sole 

(Microstomus pacificus); in the Columbia INPFC area: Pacific 

hake (127.6 kg/ha), sablefish, jack mackerel, chub mackerel 

(Scomber japonicus), and sharpchin rockfish (§. zacentrus); in 

the U.S. Vancouver INPFC area: Pacific hake (65.8 kg/ha), spiny 

dogfish, sablefish, redstripe rockfish (S. proriger) and 

yellowtail rockfish; and in the Canadian Vancouver INPFC area: 

Pacific hake (50.0 kg/ha), spiny dogfish, redstripe rockfish, 

Pacific ocean perch, and arrowtooth flounder (Atheresthes 

stomias). 

The catch composition also varied between depth strata. In 

the shallow stratum (55-183 m) for the entire survey area, 

·Pacific hake (74.5 kg/ha) dominated catches, followed by spiny 

dogfish, jack mackerel, Pacific herring, and chilipepper. The 

five most abundant species in the deep stratum (184-366 m) were 
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Pacific hake (39.2 kg/ha), sablefish, sharpchin rockfish, Pacific 

ocean perch, and shortbelly rockf ish. 

Maps of the geographical distribution of the primary and 

secondary target species, based on station catch rates, are 

presented by species in Figures 6-31 in alphabetical order. 

Distribution maps of the following selected additional groundf ish 

species also appear: 

Darkblotched rockfiah 
Greenatriped rockf i•h 
Pacific halibut 
Pacific aanddab 
Petrale sole 

Red•tripe rockf ish 
Sharpchin rockfiah 
Shortbelly rockfish 
Shortapine thornyhead 
Silvergray rockfiah 

Spiny dogfish 
Splitnoae rockfish 
Stripetail rockf ish 
Widow rockfi•h 

For each species, all non-zero station catch rates were sorted in 

decreasing order and categorized as the top 10%, middle 30%, and 

lowest 60% of the values. The distribution of sampling effort 

should be considered when viewing these charts since increased 

sampling in an area may give the impression of high densities 

when, in fact, CPUE was only moderate or low. 
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Arrawt.ooth nounder Catch Rate. 

• No Catch 

o 0.01-1.50 kc/ha 

0 1.50-8.00 kc/ha 

Q8.00-98.M kc/ha 

12• 00 123 00 

Pt. 

122 00 

Figure 6.--Arrowtooth flounder distribution and relative 
abundance measured in catch rates (kg/ha) from the 
1992 West Coast triennial bottom trawl survey. 



34 

ti3 "' 
~-.. . 

.. 
36 

Bocaceio Catch Ra tea 

• No Catch 

36 o 0.01-1.50 kc/ha 

O 1.50-5.oo kc/ha 
Q5.oo-e5.33 kc/ha 

Pt. 
+2 

127 00 126 00 126 00 125 00 12• 00 12.3 00 122 00 

Fiqure 7.--Bocaccio distribution and relative abundance measured 
in catch rates (kg/ha) from the 1992 West Coast 
triennial bottom trawl survey. 
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127 00 1Z& 00 125 00 125 00 

Canary Rockfim Catch Rate• 

+ No Catch 

o 0.01-1.00 kc/ha 

O 1.00-6.00 kc/ha 

Q6.00-63.B6 kc/ha 

1Z• 00 moo 

Figure 8.--canary rockfish distribution and relative abundance 
measured in catch rates (kg/ha) from the 1992 West 
Coast triennial bottom trawl survey. 
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Chilipepper Catch Rates 

• No Catch 

0.01-1.00 Jee/ha 

o i.00-20.00 Jee/ha 

Q 20.00-1262. Jee/ha 

t24 00 123 00 

Pt. 

moo 

Figure 9.--Chilipepper distribution and relative abundance 
measured in catch rates (kg/ha) from the 1992 west 
Coast triennial bottom trawl survey. 
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Darleblot.ched Roclcfillh Catch Rat.e• 

35 00 

moo 

• No Cat.ch 

o 0.01-0.75 lee/ha 

O 0.75-5.00 lee/ha 

Q5.00-225.1 lee/ha 

.,. 00 tz3 00 

Pl. 

122 00 

Figure 10.--Darkblotched rockfish distribution and relative 
abundance measured in catch rates (kg/ha) from the 
1992 West Coast triennial bottom trawl .survey. 
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Dover Sole Catch Rates 

• No Catch 
o 0.1-2.10 kc/ha 

O 2.10-12.00 kc/ha 

Q12.00-78.07 kc/ha 

124 00 123 00 

Pt. 

122 00 

Fiqure 11.--Dover sole distribution and relative abundance 
measured in catch rates (kq/ha) from the 1992 West 
Coast triennial bottom trawl survey. 
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Enclillh Sole Catch Rate• 

• No Catch 

o 0.01-2.00 kc/ha 
O 2.00-10.00 kc/ha 

Q10.00-47.10 kc/ha 

1Z3 00 

Fiqure 12.--English sole distribution and relative abundance 
measured in catch rates (kg/ha) from the 1992 West 
Coast triennial bottom trawl survey. 
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Greenirt.riped Rockfi•h Catch Rate• 

• No Catch 

o 0 .01-1.50 kc/ha 

O 1.50-7.00 kc/ha 

Q?.00-42.00 kc/ha 

Pt. 

'122 co 

\ . ;.. 
: .. 

• P • .. . ,.. 
Conception'-..._ 

I 113 •• 
'121 co 

Figure 13.--Greenstriped rockfish distribution and relative 
abundance measured in catch rates (kg/ha) from the 
1992 West Coast triennial bottom trawl survey. 
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Lin1:cod Catch Ratn 

• No Catch 
o 0.01-1.00 k1:/ha 

0 l.OO-•.OO kl:/ha 

Q•.o0-208.8 k1:/ha 

124 00 '123 00 

Pt. 

tt.z 00 

Figure 14.--Lingcod distribution and relative abundance measured 
in catch rates (kg/ha) from the 1992 West Coast 
triennial bottom trawl survey. 
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Pacific Hake Catch Rat.a 

• No Catch 
o 0.01-211.00 ka/ha 

0 29.00-220.00 k&/ha 

Q220.o0-1401.60 ka/ha. 

125 00 124 00 1Z.1 00 

Pt. 

tt1 00 

Fiqure 15.--Pacific hake distribution and relative abundance 
measured in catch rates (kg/ha) from the 1992 West 
Coast triennial bottom trawl survey. 
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127 00 

Fiqure 
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Je 

Pacific Halibut Catch Rates 

• No Catch 

o 0.01-5.oo kc/ha 

o 5.00-13.00 kc/ha 

Q13.oo-72.03 kc/ha 

Pt. 

lZ& 00 ti• 00 tl.J 00 122 00 

16.--Pacific halibut distribution and relative 
measured in catch rates (kg/ha) from the 
Coast triennial bottom trawl survey. 
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Pacific Ocean Perch Catch Rat ... 

• No Catch 

0.01-1.00 k&/ha 

O 1.00-15.00 kc/ha 

Q 15.00-369.2 kc/ha 

124 00 12J 00 

Pt. Cone 

122 OQ 

17.--Pacific oceari perch distribution and relative 
abundance measured in catch rates (kq/ha) from the 
1992 West Coast triennial bottom trawl survey. 
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Pacific Sanddab Catch Ratee 

• No Catch 

o 0.01-3.50 kc/ha 
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Fiqure 18.--Pacific sanddab distribution and relative abundance 
measured in catch rates (kg/ha) from the 1992 West 
Coast triennial bottom trawl survey. 
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Petrale Sole Catch Rate• 

lll 

all 00 

• No Catch 
o 0.01-0.eo kc/ha 
O 0.110-1.50 kc/ha 

Qt.50-4.82 kc/ha 

TH 00 

Pt. 

'22 00 

Figure 19.--Petrale sole distribution and relative abundance 
measured in catch rates (kg/ha) from the 1992 West 
Coast triennial bottom trawl survey. 
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20.--Redstripe 
abundance 
1992 West 

Redlltripe Rockfish Catch Rat.es 

• No Catch 

0.01-10.00 kc/ha 

o l0.00-100.0 kc/ha 

Q 100.0-407.0 kc/ha 

12• 00 123 00 

rockf ish distribution and relative 
measured in catch rates (kq/ha) from 
Coast triennial bottom trawl survey. 
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Rex Sole Catch Rat.ea 

+ No Catch 

o 0.01-2.50 kc/ha 

o 2.50-a.oo kc/ha 
Qa.oo-63.00 kc/ha 

.,. 00 123 00 tn 00 

Fiqure 21.--Rex sole distribution and relative abundance 
measured in catch rates (kg/ha) from the 1992 West 
Coast triennial bottom trawl survey. 
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Sabletillh Catch Rate• 
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124 00 U3 00 

! • t." t•• , 
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Conc~tion .._, I 1a .... 
Pt. 
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Fiqure 22.--Sablefish distribution and relative abundance 
measured in catch rates (kq/ha) from the 1992 West 
Coast triennial bottom trawl survey. 
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Shortbelly Roclctiah Catch Ratea 

• No Catch 

0.01-i.oo kc/ha 

o 1.00-.0.00 kc/ha 

Q 40.00-1514 kc/ha 

,,. 00 

Figure 24.--Shortbelly rockfish distribution and relative 
abundance measured in catch rates (kg/ha) from the 
1992 West coast triennial bottom trawl survey. 
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Short11pine Thornyhead Catch Rate• 

• No Catch 

0.01-1.50 Jcc/ha 

o 1.50-6.00 kc/ha 

Q6.00-15.66 kc/ha 
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I 
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Figure 25.--Shortspine thornyhead distribution and relative 
abundance measured in catch rates (kq/ha) from the 
1992 West Coast triennial bottom trawl survey. 
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Silvercr•Y Rockfi•h Catch Ratet1 

• No Catch 

0 0.01-2.00 k&/h• 

0 2.00-8.00 k&/h• 

Qe.00-110.eo ka/h• 

1211 00 127 00 

Fiqure 26.--Silverqray rockfish distribution and relative 
abundance measured in catch rates (kg/ha) from the 
1992 West Coast triennial bottom trawl survey. 
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'124 00 

Spiny Doct'ish Catch Rates 

• No Catch 

o 0.01-4.00 k&/h• 

0 4.00-40.00 kc/ha 

Q .. o.oo-664.1 Jee/ha 

IZ4 00 IZ3 00 

Pt. 

122 00 

Fiqure 27.--Spiny dogfish distribution and relative abundance 
measured in catch rates (kq/ha) from the 1992 West 
Coast triennial bottom trawl survey. 
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Fiqure 28.--Splitnose 
abundance 
1992 West 

'" 

12, 00 

Splitnoae Rockfi11h Catch Rale11 

No Catch 

• o.ot-3.00 kc/ha 

o 3 .00-25.00 kc/ha 

0 25.00-63.40 kc/ha 

12• 00 123 00 

rockfish distribution and relative 
measured in catch rates (kg/ha) from the 
Coast triennial bottom trawl survey. 
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Stripetail Rockfish Catch Rates 

• No, Catch 

• ·0.01-1.50 kc/ha 

O 1.50-15.00 kc/ha 

Q 15.00-270.9 kc/ha 

124 00 123 00 

Fiqure 29.--stripetail rockfish distribution and relative 
abundance measured in catch rates (kq/ha) from the 
1992 West Coast triennial bottom trawl survey. 
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31.--Yellowtail 
abundance 
1992 West 

Yellowtail Rocktieh Catch Rat.e• 

• No Catch 

• 0.01-3.50 kc/ha 

o 3.50-60.00 kc/ha 

0 60.00-189.2 kc/ha 

12• 00 

rockf ish distribution and relative 
measured in catch rates (kq/ha) from the 
Coast triennial bottom trawl survey. 
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Biomass and Population Estimates 

Abundance estimates in tons (t) of biomass and associated 

90t confidence intervals are presented for various taxa in the 

total survey and by INPFC area and depth stratum in Tables 7-9. 

Similarly, estimates of population numbers are presented for 

important species qroups in Tables 10-12. Detailed listinqs of 

biomass and population estimates are presented for the major 

species in Appendix c, located in the Data Appendices volume. 

The on-bottom component of the Pacific hake population was 

estimated to be 352,538 t for the entire area (Table 7). Two of 

the five INPFC areas accounted for 95t of the total estimated 

Pacific hake biomass: 67t in the Columbia INPFC area and 27% in 

the Vancouver INPFC area. Sixteen percent was in Canadian waters 

(57,342 t). Pacific hake biomass in the shallow stratum was 

estimated to be 312,403 t (Table 8), or 89% of the total, while 

40,136 twas in the deep stratum (Table 9). 

The total sablefish biomass estimate was 60,812 t 

(Table 7). The Columbia and Vancouver INPFC areas contributed 

78% and 18%, respectively, of the total sablefish biomass between 

the depths of 55 and 366 m. Sablef ish in Canadian waters 

(3,654 t) amounted to 6% of the total. The sablefish biomass 

estimate in the shallow stratum was 21,088 t (Table 8) or 35% of 

the total and 39,724 t in the deep stratum (Table 9) or 65% of 

the total. 

We should warn readers that the biomass and population 

estimates presented are likely to be conservative since only a 
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portion of the stock may be available to the bottom trawl and 

some escapement may occur. For lack of data on species-by­

species catchability, abundance calculations are based on the 

assumption that all fish in front of the trawl and between the 

winqtips are captured. The degree of conservative bias will vary 

among species. For instance, a large portion of the total 

Pacific hake stock is pelagic and would be missed by a bottom 

trawl. Also, because roller gear is used, escapement underneath 

the trawl is likely to occur, particularly for the flatfish 

species. Furthermore, the survey covers limited portions of the 

depth and geographic range of many of these species. 

As mentioned previously, this survey targets many species 

and provides general information where it lacks in specific 

information. This survey is the only fishery-independent source 

of information on the abundance, distribution, and lenqth and 

age-composition for many of these species. Stock assessment 

scientists utilize our survey results, along with commercial 

catch data, in order to set the most appropriate catch levels. 



Table 7.--Estimates of fish biomass from the 1992 West Coast groundfish survey by 
International North Pacific Fisheries Commission (INPFC) area for the combined depth 
strata (55-366 m). Confidence intervals are expressed as a percentage of the point 
estimate. "T" denotes trace value. Differences in totals result from rounding. 

Taxon 
Estimated "' of 

bi-. (ti end total 
&tlnwted bl-. (t) by INPFC .W.ee met 90'11i confidence Interval 

90'11i confidence f11h 
Interval bl-• 

Conception Monterey Eurekli Columble US-Vancouver Ceit-Vencower Vancouver 

Certileginous 

Spiny dogf11h 78.489 ::t 26 8.62 81 ::t 60 3.271 ::t 91 199 ::t 72 16.427 ::t 24 20,118 :I: 80 39,406 :I: 36 69,623 :I: 32 

Sketee end rav- 6,983 :I: 20 0.76 62 :I: 108 777 ::t 64 280 :I: 61 2.963 :I: 29 1,038 :I: 34 1,883 :I: 46 2,922 :I: 33 

Sh.-b 78,774 ::t 26 8.66 100 :I: 69 3,488 :I: 86 222 :I: 66 16.441 :I: 24 20.118 :I: 80 39,406 :I: 36 69,623 :I: 32 

Total certilegjnoue 88,462 :I: 22 9.60 161 :I: 82 4,491 ::t 87 660 :I: 43 19.259 :I: 19 21,646 :I: 68 42,346 :I: 32 83,891 :I: 30 

0\ ... 
Rlltf•h 

Arrowtooth flounder 13.283 :I: 26 1.44 1 ::t 300 390 :I: 31 2.786 :I: 19 2,202 :I: 28 7,903 :I: 39 10,106 :I: 33 

Dover eole 21.024 :I: 16 2.28 77 :I: 436 1,760 ::t 88 1.787 ::t 47 8,373 :I: 17 1,908 :I: 29 7,162 ::t 34 8,067 :I: 31 

Englieh eole 12.161 :I: 16 1.32 19 ::t 74 1,748 ::t 23 368 :I: 40 6,868 :I: 21 1.247 :I: 39 1,923 :I: 28 3,170 :I: 24 

Pecific halibut 6,676 ::t 26 0.71 132 :I: 108 200 ::t 87 3,476 :I: 30 1,748 :I: 66 1.020 :I: 48 2,767 :I: 48 

Pacific eenddab 19.821 :I: 18 2.16 246 ::t 47 3,339 :I: 32 2,366 :I: 60 11,889 :I: 26 982 :I: 39 1.029 :I: 81 2.011 :I: 38 

Petrele eole 2,108 ::t 13 0.23 6 :I: 100 271 ::t 27 200 :I: 40 1,088 :I: 18 206 :I: 42 380 :I: 34 664 :I: 28 

Rex •ole 16.027 :I: 12 1.74 67 ::t 372 1,197 :I: 22 948 ::t 31 9,108 :I: 16 1,443 :I: 29 3.276 ::t 26 4,718 :I: 21 

T otel flatf•h 96,628 :I: 9 10.38 417 :I: 62 8,669 :I: 19 6,280 :I: 28 46.009 :I: 12 10.263 :I: 17 24,991 :I: 21 36.264 :I: 17 

Rockfieh 

Short.pine thornyheed 2,207 :I: 24 0.24 8 ::t 60 148 :I: 43 140 :I: 74 1.336 :I: 33 306 :I: 66 276 :I: 68 681 :I: 48 

8ocllccio 2,330 :t: 71 0.26 625 :I: 149 686 :I: 71 21 :I: 119 74 :I: 234 197 :I: 140 748 :I: 120 944 :t: 123 

Cenery 3,228 ::t 60 0.36 88 :I: 70 17 ::t 88 1,282 :I: 86 684 :I: 70 1,277 :I: 80 1,881 :I: 49 



Table 7.--continued. 

T11Xon 
&timmted 'Iii of 

blomm• ltl mnd total 
&tlmmted bl-• ltl by INPFC •ulNlra mnd 90'lli confid- lnterv.i 

80'16 confidenc• fimh 
lnterv.i bloman 

Con emption Montwmy Eurekli US-V.,couvw C.n-Y.,couvw v.,couv ... 

Rockf•h lcont.J 

Chilipeppw 24.231 :t 112 2.83 1.044 :t 86 23.186 :I: 117 22 :t 68 

Oarkblotched 7,177 :t 72 0.78 301 :t 96 440 :t 66 6,757 :t 88 330 :t 76 360 :t: 100 880 :t 62 

Greenmtriped 6,898 :t 24 0.86 2 :I: 160 328 :t 66 111 :t 73 3,662 :t 27 783 :t 67 1,213 :t 66 2,006 :t 61 

Pecific ocelll'I perch 12,668 :t 81 1.38 3 :t 187 66 :t 103 2,243 :t 84 6,368 :t 117 4,889 :t 130 10.267 :t 98 

Red.tripe 22.673 :t 62 2.46 163 :t 168 6,866 :t 109 7,382 :t 90 8, 161 :t 81 18,664 :t 67 

Sherpchin 21,682 :t 84 2.34 1, 136 :t 160 116 :t 78 16,868 :I: 113 1,822 :t 68 2,681 :t 81 4,483 :t 47 

Shortbeffy 24.264 :i: 90 2.63 207 :t 97 23,866 :t 91 111 :I: 174 60 :I: 108 1 :t 300 29 :I: 169 31 :t 186 0\ 
l\) 

Silvergrey 2, 178 :t 136 0.24 70 :t 134 624 :t 134 1,684 :t 143 2, 108 :t 141 

Splitnome 7,464 :I: 43 0.81 721 :t 612 2.714:1:91 673 :t 88 2,908 :t 71 411 :I: 180 139 :I: 130 660 :I: 134 

Stripeteil 8,004 :I: 62 0.87 767 :t 617 6,746 :t 88 1,119 :t 67 380 :t 72 3 :I: 187 3 :t 167 

Widow 12,766 :t 139 1.39 467 :I: 173 11.226 :t 168 21 :t 96 ' 827 :t 79 268 :t 103 188 :t 96 434 :t 78 

Yellowteil 19,034 :t 44 2.07 86 :t 169 668 :I: 114 74 :t 98 6,366 :I: 87 6,169 :I: 80 7,627 :I: 76 12.786 :I: 68 

T otel rockfimh 186,388 :I: 28 20.24 4,644 :I: 81 70,671 :t 62 2,868 :t 34 60,100 :I: 44 28,696 :I: 64 31,622 :I: 47 68,218 :I: 39 

Otherf•h 

ling cod 7,481 :I: 81 0.81 21 :I: 81 489 :t 60 148 :t 67 3,009 :I: 107 1,061 :t 84 2,743 :I: 82 3,793 :t 63 

Pecific heke 352,638 :I: 20 38.27 1,893 :t 648 11,868 :I: 37 4,971 :t 42 237.913 :t 21 38,664 :t 40 67,342 :I: 86 85,906 :t 44 

Seblef•h 80,812 :t 42 8.80 58 :t 422 1, 144 :t 28 1, 174 :t 88 47,322 :I: 60 7,468 :I: 117 3,864 :t 69 11,113 :I: 87 

Total f•h 821,117 :I: 11 100.00 7,787 :I: 263 118,813 :I: 37 33,828 :I: 48 484,883 :I: 14 113,383 :I: 27 181,602 :t 24 284,886 :I: 18 



Table 8.--Estimates of fish biomass from the 1992 West Coast groundfish survey by 
International North Pacific Fisheries Commission (INPFC) area for the shallow depth 
stratum (55-183 m). Confidence intervals are expressed as a percentage of the point 
estimate. "T" denotes trace value. Differences in totals result from rounding. 

T11Xon 
&timllted " of 

blomas• ltl 8r1d •hallow 
&timllted bl-. ltl by INPFC •ubsM 8r1d 90" confidence lntervel 

90" confidence fi•h 
Interval bi-• Conception Montwey Eureka Columbia US-Vancouvw C.n-Vancouvw Vancouvw 

Certileginoue 

Spiny dogfish 69,606 ::!:: 28 9.63 81 ::!:: 60 1,688 ::!:: 74 70 ::!:: 107 11.682 ::!:: 27 18,479 ::!:: 66 37,606 ::!:: 36 66,084 ::!:: 34 

Sket• end reym 6,676 ::!:: 20 0.76 62 ::!:: 108 766 ::!:: 64 222 ::!:: 76 2.161 ::!:: 36 704 ::!:: 41 1,873 ::!:: 60 2,377 :i: 39 

Shartca 69,742 :i: 28 9.67 100 ::!:: 69 1,906 ::!:: 66 70 ::!:: 107 11.682 ::!:: 27 18,479 ::!:: 66 37,606 :i: 36 66,084 :i: 34 

Total certileginOU8 76.781 :i: 26 10.63 161 ::!:: 82 2,888 ::!:: 46 421 ::!:: 68 14,137:t:22 19,262 :i: 62 39,911 :i: 34 69,173 :i: 32 

CJ\ 
w 

Flatfish 

Arrowtooth flounder 9,602 ::!:: 33 1.30 1 ::!:: 300 203 ::!:: 38 1,666 :i: 19 1,093 :i: 39 8,640 :i: 46 7,733 :i: 41 

Dover •ale 10,777 ::!:: 22 1.48 1 ::!:: 200 144 ::!:: 46 397 :i: 83 4,413 ::!:: 21 837 ::!:: 26 4,886 :i: 40 6,822 ::!:: 36 

Engli•h •ale 11,286 ::!:: 16 1.66 19 ::!:: 74 1,438 ::!:: 26 301 ::!:: 42 6,493 :i: 21 1,162 :i: 41 1,881 ::!:: 29 3,034 ::!:: 26 

Pacific halibut 4,019 ::!:: 29 0.66 132 :i: 106 137 ::!:: 91 2.136 :i: 40 816 ::!:: 73 799 :i: 66 1.614 ::!:: 48 

Pacific •8nddeb 19,819 ::!:: 18 2.72 246 :i: 47 3,337 ::!:: 32 2,366 ::!:: 60 11,869 :i: 26 982 :i: 39 1,029 :i: 81 2.011 :i: 38 

Petrel• •ale 1,890 :i: 14 0.26 6 ::!:: 100 247 ::!:: 29 168 ::!:: 44 972 ::!:: 18 178 :i: 48 318 :i: 37 497 :i: 31 

Rex •ale 12,908 :i: 14 1.77 4 ::!:: 76 879 ::!:: 22 729 :i: 37 7,386 :i: 18 1,086 ::!:: 38 2,823 :i: 30 3,909 :i: 26 

T otel flatfish 74,446 ::!:: 11 10.21 289 ::!:: 41 6,400 ::!:: 22 4,336 ::!:: 36 
. 
36,114 ::!:: 14 6,637 ::!:: 22 20,768 :i: 24 27,306 ::!:: 20 

Rockf•h 

Shampine thomyheed 116 ::!:: 62 0.02 T 36 ::!:: 69 8 ::!:: 67 73 ::!:: 86 79 ::!:: 82 

Bocecclo 1,434 ::!:: 91 0.20 486 ::!:: 161 616 ::!:: 79 16 ::!:: 76 249 ::!:: 86 266 :i: 84 

c.,.., 2,691 ::!:: 69 0 .36 88 :i: 70 11 ::!:: 109 1,007 ::!:: 100 428 :i: 90 1,066 :i: 69 1,486 ::!:: 68 



Table 8.--Continued. 

Texan 
Estinwted '!(, of 

bloman ltl Md 1hellow 
&tlnwted bloman ltl by INPFC .w. .. Md 90'!(, confidence lnterv.i 

90'!(, confidence f•h 
lnterv.i blomml Conc119tion Monterey E .. ek• 

Rockf•h lcont.1 

Chilipepper 23,058 :t 118 3.18 811 :t 84 22,241 :t 122 5 :t 140 

Derkblotched 1,580 :t 42 0.22 8 :t 100 122 :t 140 812 :t 48 208 :t 81 336 :t 104 641 :t 71 

Greenlltrlped 4,382 :t 30 0.80 2 :t 160 314 :t 57 88 :t 116 2,480 :t 36 666 :t 83 843 :t 80 1.488 :t 84 

Pecific ocean perch 820 :t 73 0.11 8 :t 83 86 :t 102 64 :t 88 886 :t 81 748 :t 78 

Redstripe 16,801 :t 67 2.17 183 :t 188 1 3,412 :t 118 6,478 :t 118 8,748 :t 81 12,226 :t 88 

Sharpchin 4,881 :t 64 0.87 1,024 :t 188 6 :t 100 1,088 :t 108 1,088 :t 88 1,708 :t 76 2,788 :t 80 

Shortbelly 13,811 :t 123 1.87 84 :t 102 13,463 :t 124 T 33 :t 142 1 :t 300 28 :t 188 31 :t 186 0\ 
,p.. 

Silvergrey 288 :t 86 0.04 6 :t 180 71 :t 84 213 :t 108 284 :t 88 

Splltn .. e 23 :t 81 T 9 :t 168 3 :t 133 1 :t 200 8 :t 168 11 :t 127 

Stripetllil 3,848 :t 81 0.63 10 :t 110 3,716 :t 84 120 :t 88 4 :t 126 

Widow 12,383 :t 143 1.70 467 :t 173 11.178 :t 158 6 :t 180 344 :t 124 248 :t 111 188 :t 88 412 :t 82 

Yellowteil 17,218 :t 47 2.38 86 :t 189 888 :t 114 71 :t 100 4.081 :t 71 4,704 :t 88 7,680 :t 78 12.284 :t 80 

T otlll rockfieh 110,879 :t 41 16.18 2,883 :t 82 63,718 :t 78 436 :t 74 17,087 :t 48 16,987 :t 78 20,788 :t 68 38,788 :t 49 

Otherf•h 

Ling cod 7,021 -:t 86 0.98 21 :t 81 489 :t 60 80 :t 87 2,872 :t 112 965 :t 103 2,824 :t 86 3,578 :t 68 

Pecific heke 312,403 :t 22 42.86 269 :t 139 8,054 :t 60 1,960 :t 86 211.780 :t 23 38,607 :t 42 56,873 :t 87 82,380 :t 48 

Sablef•h 21,088 :t 49 2.89 8 :t 83 898 :t 43 44 :t 59 10,783 :t 38 8,848 :t 132 2,810 :t 71 8,565 :t 101 

Tot.i f•h 728,000 :t 13 100.00 4,084 :t 59 92,607 :t 45 24,802 :t 88 353,237 :t 18 83,081 :t 32 181,308 :t 27 264.370 :t 22 



Table 9.--Estimates of fish biomass from the 1992 West Coast groundfish survey by Inter­
national North Pacific Fisheries Commission (INPFC) area for the deep depth stratum 
(184-366 m). Confidence intervals are expressed as a percentage of the point 
estimate. "T" denotes trace value. Differences in totals result from rounding. 

T11xon 
&timatad 'I!. of 

biom11H ltl and dup 
&timatad bl-. ltl by t.IPFC 11ub•ea and 90'1!. confidence Int.viii 

90'1!. confidence fiah 
interval bloman Concaptlon Eurllb Columbl• US-V811COUV• Can-Vmncouv• VmneotN11r 

Cartilaginoue 

Spiny dogfish 8,994 :I: 48 4.88 1,583 :I: 177 129 :I: 97 3,845 :I: 59 1,838 :I: 58 1,800 :I: 110 3,438 :I: 77 

Skates and r11y11 1,407 :I: 38 0.73 12 :I: 158 58 :I: 71 792 :I: 48 334 :I: 83 210 :I: 109 544 :I: 85 

Sharks 9,032 :I: 48 4.70 1,583 :I: 177 152 :I: 85 3,721 :I: 65 1,638 :I: 58 1,800 :I: 110 3,438 :I: 77 

Total cartilaginoua 11,670 :I: 36 6.07 1,802 :I: 175 229 :I: 85 5, 122 :I: 41 2,283 :I: 40 2,434 :I: 81 4.717 :I: 55 

0\ 
U1 

Rlltfish 

Arrowtooth flounder 3,781 :I: 32 1.97 188 :I: 51 1,221 :I: 35 1.110 :I: 35 1.262 :I: 67 2,372 :I: 47 

Dover sole 10,247 :I: 24 5.33 78 :I: 441 1,606 :I: 74 1.370 :I: 57 3,959 :I: 29 1,069 :I: 48 2,167 :I: 72 3,235 :I: 64 

English sole 866 :I: 41 0.45 307 :t 56 56 :I: 130 366 :I: 81 95 :I: 100 42 :I: 81 137 :I: 80 

Peclfic helibut 2,555 :I: 49 1.33 63 :I: 79 1,339 :I: 47 933 :I: 109 220 :I: 59 1,153 :I: 97 

Pecific sanddeb 2 :I: 650 T 2 :I: 600 T T 

Petrale sole 218 :I: 37 0.11 25 :I: 84 31 :I: 106 95 :I: 65 26 :I: 50 42 :I: 57 67 :I: 49 

Rex sole 3,119 :I: 19 1.82 52 :I: 410 317 :I: 62 218 :I: 51 1,721 :I: 27 357 :I: 29 452 :I: 56 810 :I: 41 

T otlll flatfish 21,183 :I: 18 11.03 128 :I: 428 2,289 :I: 53 1.944 :I: 49 8,895 :I: 20 3,725 :I: 30 4,223 :I: 56 7,949 :I: 40 

Rockf111h 

Shortllpine thornyhead 2,092 :I: 25 1.09 6 :I: 33 146 :I: 43 140 :I: 73 1,299 :I: 34 300 :I: 87 201 :I: 74 502 :I: 54 

Boceccio 896 :I: 131 0.47 40 :I: 83 70 :I: 443 21 :I: 119 74 :I: 234 181 :I: 152 497 :I: 177 878 :I: 170 

Canery 837 :I: 113 0.33 7 :I: 114 255 :I: 252 155 :I: 110 221 :I: 118 378 :I: 93 



Table 9.--continued. 

Taxon 
&til'Nted 'J(, of 

bl-• ltl end deep &tlrn.ted bl-. ltl by INPFC •W.ea end 90'J(, confidence lntervel 

90'J(, confidence fillh 
intervel bl-. Conception Monterey Eureka Columbia US-Vancouver C~Vencouver Vancouver 

Rockfi•h !cont.I 

Chilipepper 1,174 :I: 90 0.61 233 :I: 83 924 :I: 116 17 :I: 66 

Derkblotched 6,697 :I: 92 2.91 296 :I: 98 318 :I: 68 4,846 :I: 106 124 :I: 227 16 :I: 100 139 :I: 204 

Greenetriped 1,637 :I: 37 0.86 14 :I: 121 43 :I: 63 1,072 :I: 43 238 :I: 61 271 :I: 111 608 :t 80 

Pacific oceen perch 11,748 :I: 86 6.12 2 :t 260 69 :t 112 2.178 :t 86 6,304 :I: 119 4,204 :t 161 9,608 :t 106 

Redstripe 6,772 :I: 122 3.62 2,443 :I: 289 1,914 :t 104 2,416 :I: 170 4,329 :t 127 

Sherpchin 16,701 :I: 108 8.69 112 :t 124 110:t83 14,793 :t 121 834 :I: 72 862 :t 118 1,686 :t 83 

Shortbelly 10,644 :I: 142 6.64 113 :I: 361 10,403 :I: 146 111 :t 173 17 :I: 147 0\ 
0\ 

Silvergr11y 1,890 :I: 166 0.98 66 :I: 162 464 :t 164 1,371 :t 164 1,826 :I: 162 

Splitnose 7,441 :I: 43 3.87 721 :I: 612 2,714 :I: 91 664 :t 90 2,903 :I: 71 410 :t 161 130 :I: 138 640 :I: 137 

Stripet11il 4,166 :I: 69 2.16 747 :I: 624 2,030 :t 124 999 :I: 63 376 :I: 72 3 :I: 167 3 :t 167 

Widow 372 :I: 71 0.19 60 :I: 66 16 :t 119 283 :I: 93 20 :t 106 2 :t 100 22 :t 106 

Yellowt11il 1,819 :I: 236 0.96 3 :I: 133 1,286 :I: 266 464 :t 221 67 :t 149 631 :t 160 

T otel rockfish 76,710 :I: 39 39.41 1,880 :t 397 16,963 :t 101 2,422 :I: 38 33,003 :t 63 10,728 :I: 72 10,722 :t 92 21,460 :t 67 

Other fi•h 

Ling cod 440 :I: 66 0.23 88 :t 86 138 :t 129 96 :I: 64 119 :t 88 216 :I: 67 

Pecific h11k11 40,136 :I: 24 20.89 1,634 :I: 631 6,802 :t 69 3,022 :t 66 26, 162 :t 32 2,067 :I: 69 1,469 :t 44 3,626 :t 43 

Seblefish 39,724 :I: 69 20.68 63 :t 468 446 :t 36 1,130 :I: 72 36,639 :I: 64 814 :t 26 744 :t 66 1,668 :t 41 

' · 

Totel f•h 192, 116 :I: 22 100.00 3,713 :t 600 27,106 :I: 64 9,127 :t 31 111,646 :I: 32 20,332 :I: 39 20, 193 :t 67 40,626 :t 41 



Table 10.--Estimates of fish population numbers (x 1,000) from the 1992 West Coast groundfish 
survey by International North Pacific Fisheries Commission (INPFC) area for the 
combined depth strata (55-366 m). Confidence intervals are expressed as a 
percentage of the point estimate. "T" denotes trace value. Differences in totals 
result from rounding. 

Taxon 

C11rtilaginou11 

Spiny dogfish 

Retfi•h 

Arrowtooth flounder 

Dover eole 

Engrteh eole 

Pecific halibut 

Pacific eenddeb 

Petrale eole 

Rex eole 

Rockf111h 

Short•pine thornyheed 

Boceccio 

Cenery 

Chilipepper 

Derkblotched 

Gre-triped 

&timated 
total population 

and 90'lf> 
confidence 

Interval 

89,644 :t 32 

22.160 :I: 16 

82,120 :t 13 

61.711 :I: 17 

711 :t 28 

178,938 :t 17 

6, 133 :I: 13 

133,444 :t 11 

16,811 :t 27 

1,773 :I: 78 

3,401 :t 66 

93,978 :I: 89 

21,468 :I: 60 

23,234 :I: 23 

Conception 

80 :t 72 

383 :t 417 

94 :t 61 

3, 121 :t 43 

16 :t 83 

424 :I: 419 

68 :t 11 

641 :I: 122 

10,888 :I: 87 

6 :I: 174 

18 :I: 139 

&timated population numbeR Ix 1,0001 by INPFC •ubsH 81CI 90'lf> confidence Int-al 

Monterey Eureka Columbia US-Vencouver Can-Vancouvar 

6,708 :t 92 424 :t 72 18, 136 :t 26 23,277 :t 80 21,940 :I: 33 45,217 :I: 47 

8 :I: 189 1,697 :I: 27 8,373 :I: 18 3,784 :I: 24 10,407 :I: 28 14,172 :I: 23 0\ 
...:i 

8,269 :t 88 6,600 :I: 40 28,067 :t 17 6,290 :t 27 14,831 :I: 28 19,921 :I: 28 

10,431 :I: 27 2,049 :t 40 38,404 :I: 22 5,928 :t 48 6,808 :I: 38 12.734 :t 31 

11 :t 96 28 :t 61 337 :t 27 214 :t 84 122 :I: 44 336 :I: 47 

36, 143 :I: 33 28,921 :t 68 97,198 :t 23 7,808 :I: 37 7.747 :I: 68 16,666 :I: 38 

837 :t 29 908 :I: 46 2,662 :I: 16 413 :I: 46 608 :I: 32 920 :t 29 

9,666 :t 19 12.620 :I: 36 84,281 :t 14 9,783 :t 29 16,670 :I: 23 26,462 :t 19 

927 :t 43 969 :I: 62 10,237 :I: 37 1,988 :I: 81 1.443 :I: 68 3,431 :I: 47 

782 :I: 84 11 :I: 118 20 :I: 138 46 :I: 126 168 :I: 110 213 :t 113 

238 :I: 71 16 :I: 74 1,179 :I: 90 427 :I: 82 1,641 :I: 109 1,971 :I: 91 

83,044 :I: 100 86 :I: 71 

888 :I: 78 1.273 :I: 64 17,034 :I: 76 1,366 :I: 58 1.101 ±77 2,468 :I: 47 

1.804 :I: 66 426 :t 88 14,388 :t 28 2,863 :I: 84 3,937 :I: 89 8,800 :I: 61 



Table 10.--Continued. 

Taxon 

Rockfieh (cont.I 

PllCific ocean perch 

Redstripe 

Sharpchin 

Shortbelly 

Silvergrey 

SpfrtnoH 

Stripeteil 

Widow 

Yellowtail 

Other f•h 

Llngcod 

Pacific hake 

Seblefish 

Estimated 
total population 

... d 90'11i 
confidence 

Interval 

21.818 :t 86 

82,318 :t 48 

108,381 :t 86 

290,887 :t 101 

1, 133 :t 134 

48.238 :t 47 

80,614 :t 61 

24,820 :t 149 

16,394 :t 43 

3,460 :t 24 

674,981 :t 18 

63,912 :t 42 

Conception 

3,736 :t 73 

8,337 :t 802 

7,790 :t 448 

666 :t 172 

101 :t 171 

66 :t 72 

26,830 :t 636 

131 :t 388 

Estimated populetlon numben Ix 1,0001 by INPFC eub•e• end 90'Jr, cantldence Interval 

Monterey Columbl• v ... c-• 

11 :t 129 307 :t 88 4,334 :t 74 7,027 :t 91 9,937 :t 98 18.984 :t BO 

470 :t 189 8 :t 189 17,239 :t 100 20.137 :t 81 24,484 :t 68 44,801 :t 63 

6,896 :t 143 676 :t 73 81,867 :t 110 8, 193 :t 87 10,280 :t 87 18,463 :t 62 

286,740 :t 101 782 :t 173 379 :t 122 11 :t 184 240 :t 184 261 :t 184 

38 :t 122 287 :t 136 831 :t 140 1,097 :t 138 

13, 194 :t 107 6,418 :t 67 19,843 :t 88 1,280 :t 136 386 :t 104 1,847 :t 118 

82,270 :t 64 7.923 :t 67 2,606 :t 87 24 :t 226 T :t 184 24 :t 223 0\ 
Q) 

23,160 :t 168 26 :t 84 614 :t 76 226 :t 104 160 :t 78 387 :t 78 

998 :t 106 67 :t 79 3,894 :t 69 4,393 :t 88 6,912 :t 67 10,306 :t 66 

664 :t 37 103 :t 37 1,337 :t 38 401 :t 47 899 :t 44 1.300 :t 36 

63,268 :t 40 17,976 :t 39 428,893 :t 20 69,908 :t 41 79.120 :t 69 139,027 :t 46 

2,098 :t 32 1,164 :t 69 60,076 :t 61 7,649 :t 117 2,793 :t 49 10,443 :t 93 



Table 11.--Estimates of fish population numbers (x 1,000) from the 1992 West Coast groundfish 
survey by International North Pacific Fisheries Commission (INPFC) area for the 
shallow depth strata (55-183 m). Confidence intervals are expressed as a 
percentage of the point estimate. "T" denotes trace value. Differences in totals 
result from rounding. 

Texan 

Certileginoue 

Spiny dogfi•h 

Rlltfi•h 

Arrowtooth flounder 

Dover •ole 

English 11ol11 

Pacific halibut 

Pacific •endd11b 

Petrele •ole 

Rex eo/e 

Rockfieh 

Short.pine thornyheed 

Bocaccio 

Cenery 

Chilipepper 

Derkblotched 

Gr-mrlped 

&timated 
•hallow 

population end 
90% confidence 

Interval 

68,194 :t: 37 

18, 143 :t: 18 

32.409 :t: 17 

69,097 :t: 17 

446 ::t 30 

178,900 ::t 17 

4,800 ::t 14 

108,903 ::t 13 

484 :I: 64 

1,406 :t: 96 

3,126 :I: 71 

91.687 :I: 92 

7.678 :t: 36 

18,893 :t: 29 

Conception 

60 :t: 72 

14 :t: 76 

94 :t: 61 

3,121 :t: 43 

18 ::t 83 

66 ::t 46 

2 :t: 174 

691 :I: 132 

10,369 :I: 92 

6 :I: 174 

18 ::t 139 

&timeted population numbers Ix 1,0001 by INPFC eub..1111 and 90% confidence Interval 

Monterey Eurek• Columbia US-Vencouvlll' Cen-Vlll'ICOUVlll' Vencouv• 

2,986 :t: 78 230 :t: 124 12,902 :t: 28 21.669 :t: 86 20,369 :t: 36 42,017 :t: 60 

8 :t: 169 1,018 :t: 34 4,714±19 2,720 :t: 32 9,683 :t: 30 12,404 :t: 26 O'I 

'° 1,071 :t: 43 1,746 :t: 66 17,027 :t: 22 2,761 :t: 33 9,789 :t: 27 12,660 :t: 24 

9,308 :t: 30 1.886 :t: 42 36,336 :t: 23 6,766 :t: 49 6,718 ::t 38 12.473 ::t 31 

11 ::t 96 16 ::t 86 208 ::t 32 118 ::t 79 93 ::t 66 212 ::t 64 

38,107 ::t 33 26,921 ::t 68 97,198 ::t 23 7,908 ::t 37 7,747 ::t 68 16,663 ::t 36 

692 ::t 30 813 ::t 60 2.604 ::t 16 387 ::t 48 488 ::t 34 876 ::t 30 

7,714 ::t 21 10.288 ::t 42 68,496 ::t 16 7,718 :I: 38 14,662 :I: 26 22,370 :I: 21 

T :t: 174 3 ::t 169 182 ::t 83 34 ::t 73 273 ::t 82 307 ::t 76 

646 :t: 97 6 :I: 90 66 :I: 84 71 :I: 82 

238 ::t 71 9 :t: 96 1,062 :I: 99 366 ::t 94 1,463 :I: 116 1,818 :I: 88 

81,182 :t: 103 26 :I: 149 

96 ::t 94 396 :I: 126 4,996 :I: 38 1.016 :I: 66 1,072 :t: 79 2,088 ::t 60 

1,624 ::t 67 306 ::t 81 10.036 :t: 38 2.011 ::t 89 3.001 :I: 87 6,011 ::t 66 



Table 11.--continued. 

Tuon 

Rockf•h leant.I 

Pacific ocean perch 

Redetripe 

Sherpchin 

Shortbelly 

Silvergrey 

Splitnoee 

Stripetail 

Widow 

Yellowteil 

Other f•h 

Ungcod 

Pacific hake 

Sablefish 

&tlrNted 
•hallow 

popul.tion end 
90% confidence 

lntefVel 

4,173 :I: 66 

46,663 :I: 63 

24,628 :I: 66 

234,840 :I: 122 

188 :I: 86 

245 :I: 70 

42,777 :I: 76 

24,301 :I: 161 

14,140 :!: 46 

3,288 :i: 26 

668,402 :I: 20 

24,436 :I: 44 

Conception 

2,416 :I: 99 

2 :!: 174 

428 :I: 87 

668 :!: 172 

101 :!: 171 

66 :!: 72 

4,220 :!: 139 

22 :I: 82 

Eetlnwted populmtion numben Ix 1,0001 by INPFC eubsu end 90% confidence lnt.,,el 

Montwey Eur eta Cafumbla 

8 :I: 169 94 :I: 93 409 :I: 81 414 :I: 73 3,249 :I: 87 3,663 :I: 63 

470 :I: 169 6 :i: 169 11,749 :I: 119 16,700 :I: 101 18,627 :!: 68 34,328 :!: 69 

4,969 :I: 164 32 :I: 83 7,124 :!: 108 6,470 :!: 98 6,932 :!: 83 12.402 :I: 66 

231,863 :I: 124 6 :I: 118 306 :I: 148 11 :I: 164 240 :i: 164 261 :I: 164 

9 :i: 189 36 :!: 88 123 :I: 82 169 :I: 89 

T :i: 174 79 :I: 166 77 :I: 100 26 :I: 90 81 :I: 117 87 :!: 89 

41,649 :!: 77 771 :I: 86 29 :I: 109 ..... 
0 

23,093 :I: 169 8 :!: 189 287 :I: 116 287 :I: 116 148 :!: 79 369 :I: 77 

998 :!: 106 68 :!: 82 3,004 :I: 76 4,074 :!: 94 6,871 :I: 87 9,944 :I: 68 

884 :I: 37 76 :I: 44 1,262 :I: 41 380 :I: 61 881 :I: 46 1,221 :I: 37 

42,921 :I: 64 6,381 :I: 67 389,620 :!: 23 67,133 :I: 43 77, 127 :!: 70 134,269 :I: 48 

1,672 :I: 41 90 :I: 60 13,397 :!: 36 8,996 :I: 128 2,368 :I: 67 9,363 :!: 104 



Table 12.--Estimates of fish population numbers (x 1,000) from the 1992 West Coast groundfish 
survey by International North Pacific Fisheries Commission (INPFC) area for the 
deep depth stratum (184-366 m). Confidence intervals are expressed as a percentage 
of the point estimate. "T" denotes trace value. Differences in totals result from 
rounding. 

Tuan 

Cllrtil11ginot111 

Spiny dogfieh 

Flatfieh 

Arrowtooth 

Dover eole 

Englieh eole 

P.cific halibut 

P•cific eanddeb 

Petrale eole 

Rex eole 

Rockf .. h 

Shon.pine thornyheed 

Bocaccio 

Canary 

Chllipepper 

Dertcblotched 

Gr1191'19triped 

Estimllted 
deep population 

and 90% 
confidence 

intervel 

11,351 :t:54 

4,007 :t: 21 

29,711 :t: 21 

2,615 :t: 42 

266 :t: 51 

38 :t: 588 

333 :t: 45 

24,541 :t: 19 

15,117 :t: 28 

367 :t: 100 

274 :t: 105 

2,409 :t: 89 

13,877 :t: 91 

6,341 :t: 35 

Conception 

389 :t: 433 

368 :t: 482 

56 :t: 23 

49 :t: 75 

507 :t: 92 

Estimated populstion number8 Ix 1,0001 by INPFC eub.H and 90% confidence intervel 

Monterey Columbia US-V8nCCIUVer c.,.vmncouver Vencouv• 

2,723 :t: 179 195 :t: 63 5,233 :t: 60 1,618 :t: 62 1,581 :t: 116 3,200 :t: 78 

579 :t: 48 1,659 :t: 35 1,044 :t: 29 724 :t: 54 1,768 :t: 32 -.J .... 
7,188 :t: 75 3,754 :t: 51 11,030 :t: 25 2,529 :t: 48 4,842 :t: 70 7,371 :t: 61 

1,123 :t: 59 163 :t: 138 1,068 :t: 83 173 :t: 91 87 :t: 94 281 :t: 74 

10 :t: 86 131 :t: 50 96 :t: 113 29 :t: 63 125 :t: 96 

35 :t: 631 2 :t: 183 T :t: 184 3 :t: 183 

45 :t: 101 95 :t: 98 148 :t: 71 28 :t: 89 20 :t: 67 45 :t: 58 

1,952 :t: 53 2,352 :t: 51 15,786 :t: 27 2.065 :t: 26 2,018 :t: 47 4,083 :t: 32 

927 :t: 43 956 :t: 62 10,055 :t: 38 1,954 :t: 62 1,170±70 3,124 :t: 51 

137 :t: 528 11 :t: 119 20 :t: 138 39 :t: 145 103 :t: 176 142 :t: 167 

5 :t: 127 117 :t: 226 64 :t: 107 88 :t: 112 152 :t: 89 

1,862 :t: 115 40 :t: 71. 

593 :t: 89 878 :t: 57 12,038 :t: 105 339 :t: 233 29 :t: 107 368 :t: 216 

80 :t: 130 120 :t: 51 4,352 :t: 40 852 :t: 54 937 :t: 103 1,789 :t: 72 



Table 12.--continued. 

TID<on 

Rockf•h (cont.t 

Pacific ocean perch 

Redstripe 

SMrpchln 

Shortbelly 

Silv91l1f"ey 

Splitnoee 

Stripeteil 

Widow 

Yellowtet1 

Other&h 

Lingcod 

Pacific hake 

Seblefish 

&tirMted 
dnp population 

81'1d 90% 
confidence 

lnterv.i 

17,443 :I: 80 

16,763 :t: 122 

81,853 :t: 108 

66,046 :t 109 

966 :t 167 

46,993 :t 47 

37,737 :t: 74 

318 :t: 66 

1,264 :t: 244 

192 :t: 62 

118,679 :I: 67 

38,478 :t: 63 

Conception 

1,319 :t 326 

6,666 :t 602 

7.362 :t: 472 

21,610 :t 631 

109 :t: 463 

Estimated population numb- Cx 1,000t by INPFC •uti. .. md 90% confidence lnterv.i 

Monter•y Columbl• v--
3 :t: 183 213 :t: 121 3,826 :t 82 8,813 :t: 87 8,888 :t: 144 13,302 :t: 102 

6,489 :t: 287 4,437 :t: 102 6,837 :t 172 10,273 :t: 130 

726 :t: 120 644 :t: 77 74,633 :t: 120 2,723 :t: 87 3,328 :t: 128 6,061 :t 83 

63,877 :I: 113 776 :t: 176 74 :t: 146 

27 :t 173 230 :t: 166 707 :t: 183 837 :t: 161 

13, 194 :t 107 6,339 :t 68 19,666 :t: 69 1,234 :t: 139 326 :t: 122 1,668 :t 123 

20,720 :t: 122 7.163:t:63 2,478 :t: 68 24 :t 226 T :t 184 24 :t: 223 ...J 
l\J 

66 :t 64 18 :t: 100 227 :t: 91 16 :t: 103 2 :t: 103 17 :t: 103 

2 :t 176 891 :t: 263 320 :t: 228 41 :t: 148 361 :t: 206 

27 :I: 73 86 :t: 106 41 :t: 70 38 :t 96 78 :t 66 

20,336 :t: 64 12,684 :t: 62 68,272 :t: 33 2,776 :t: 60 1,993 :t 48 4,768 :t: 44 

626 :t: 43 1,074 :t: 64 36,679 :t: 68 664 :t: 19 436 :t: 66 1,090 :t: 36 
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Length Composition 

Estimated population length compositions for several 

qroundf ish species are presented in alphabetical order by sex and 

INPFC area (Figs. 32-60). Pacific hake and sablefish include 

length compositions by depth stratum; all depths combined, 

shallow and deep. The length compositions of the remaining 

species are presented for the combined depths only. For more 

detail, Appendix D located in the Data Appendices volume contains 

listings of estimated length compositions for major species by 

sex for each INPFC area. These estimates are also available in 

computer-readable format upon request for any species from which 

length data were collected. 

The Pacific hake length distribution had three modes. For 

the total survey area, there were small peaks at 23 cm and 35 cm, 

but the majority of the population was centered at 46 cm 

(Fig. 41). The overall population mean length was 42.4 cm. 

Specimens ranged in length from 9 to 90 cm, surveywide. The male 

and female components of the population were very similar with 

the average size of females (42.9 cm) being only slightly larger 

than that of the males (42.2 cm). Generally, only smaller 

Pacific hake were found in the southern portion of the survey 

region. The majority of juvenile hake (under 30 cm) were 

··encountered in the Monterey and Conception INPFC areas, where 

they accounted for 59% and 30% of the total estimated juvenile 

population, respectively. The majority of hake larger than 40 cm 

were encountered in the Columbia (71%) and Vancouver (26%) INPFC 
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areas. Pacific hake lengths averaged 22.9, 28.8, 31.8, 44.4, 

46.9 and 48.1 cm for the conception, Monterey, Eureka, Columbia, 

U.S. Vancouver and Canadian Vancouver INPFC areas, respectively. 

Mean lengths of Pacific hake in the shallow stratum of the 

Columbia area were slightly longer than in the deep stratum due 

to the presence of a large group of 33-37 cm fish (Figs. 42-43). 

In other U.S. waters, the mean lengths of hake in shallow strata 

were shorter than in deep strata, which is the more typical trend 

(Weinberg et al. 1994). Mean lengths in the shallow and deep 

strata were about equal in Canada. 

Only the shallow end of the sablef ish distribution was 

sampled by the 55-366 m depth bounds of the survey. At these 

depths, the estimated length distribution for sablefish was 

generally unimodal with a peak at 46 cm (Fig. 50). Larger fish 

were present in low numbers; less than 2% of the entire 

population was longer than 55 cm. Sablef ish samples from 

throughout the survey area ranged from 19 to 93 cm in length, but 

the overall average length of the population was 45.3 cm. The 

majority of the population (73%) ranged from 42 to 49 cm in 

length. The average length of males was 44.9 cm and the average 

length of females was 46.3 cm. Juveniles (under 42 cm) accounted 

for the majority of the populations in the Conception (69%) and 

Monterey (79%) INPFC areas, but they accounted for 25% or less of 

the populations in all the other INPFC areas. Mean sablefish 

lengths were lower in the Conception (39.1 cm) and Monterey 

(39.0 cm) INPFC areas than in the northern areas, where mean 
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length ranged from 45.3 to 48.7 cm. Mean sablefish lengths in 

deep strata were greater than in the shallow strata in all INfFC 

areas (Figs. 51-52). 
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Figure 32.- Arrowtooth flounder estimated population size composition (weighted by area) by sex and International North Pacific Fisheries Commission 
area for all depths sampled (55-366 m) from the 1992 bottom trawl survey. Specimens ranged In length from 14 to n cm. 
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Figure 41.- Pacific hake estimated population size composition (weighted by area) by sex and International North Pacific Fisheries Commission 

area for all depths sampled (5>366 m) from the 1992 bottom trawl survey. Specimens ranged In length from 9 to 90 cm. Measured 

fish falling outside the x-axis scale account for less than 0.1 percent of the total estimated population. 
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Figure 42.- Pacific hake estimated population size composition (weighted by area) by sex and International North Pacific Fisheries Commission 
area for the shallow stratum (55-183 m) from the 1992 bottom trawl survey. Specimens ranged In length from 9 to 90 cm. 
Measured fish falllng outside the x-axis scale account for less than 0.1 percent of the total estimated population. 
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Figure 48.- Redstripe rockfish estimated population size composition (weighted by area) by sex and lntematlonal North Pacific Fisheries Commission 
area for all depths sampled (55-368 m) from the 1992 bottom trawl survey. Specimens ranged In length from 17 to 41 cm. Measured 
fish falling outside the x-axis scale account for less than 0.1 percent of the total estimated population. 
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Figure 49.- Rex sole estimated population size composition (weighted by area) by sex and International North Pacific Fisheries Commission 
area for all depths sampled (55-366 m) from the 1992 bottom trawl survey. Specimens ranged In length from 9 to 54 cm. Measured 
fish falling outside the x-axis scale account for less than 0.1 percent of the total estimated population. 
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Figure 50.- Sablefish estimated population size composition (weighted by area) by sex and International North Pacific Fisheries Commission 
area for all depths sampled (Ss.366 m) from the 1992 bottom trawl survey. Specimens ranged In length from 19 to 93 cm. Measured 
fish falling outside the x-axis scale account for less than 0.1 percent of the total estimated population. 
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Figure 51.- Sablefish estimated population size composition (weighted by area) by sex and International North Pacific Fisheries Commission 
area for the shallow stratum (55-183 m) from the 1992 bottom trawl survey. Specimens ranged In length from 19 to 93 cm. 
Measured fish falling outside the x-axis scale account for less than 0.1 percent of the total estimated population. 
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Figure 59.- Widow rockfish estimated population size composition (weighted by area) by sex and International North Pacific Fisheries Commission 
area for all depths sampled (55-366 m) from the 1992 bottom trawl survey. Specimens ranged In length from 11to55 cm. 
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Figure 60.- Yellowtail rockfish estimated population size composition (weighted by area) by sex and International North Pacific Fisheries Commission 
area for all depths sampled (55-366 m) from the 1992 bottom trawl survey. Specimens ranged In length from 17 to 58 cm. 
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Lenqth-Weight Relationships 

From the individual fish weight samples, we determined 

lenqth-weight relationships using a linear least-squares 

reqression model on log-transformed data. Results of these 

analyses are summarized in Table 13 for males, females, and for 

all fish combined (including unsexed fish). The following 

equations describe the relationships for Pacific hake and 

sablefish (sexes combined): 

Pacific hake: 

estimated weight (g) = o. 0037825 * (L) 3•
132733 

Sablef ish: 

estimated weight (g) = o. 0041043 * (L) 3·
218131 

where L =fork length (cm). 
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Table 13.--The lenqth-weight relationships from the 1992 
triennial West Coast survey using a linear least­
squares fit for the equation: 

Spect .. 

PKf ff c 
h•ke 

Sllblef iah 

Arrowtooth 
fl«Knier 

Boc•ccio 

C&n11cy 
rockftsh 

Chili pepper 

Dover tole 

Lingcod 

P•ctfic 
ocean 
perch 

Petr•le sole 

Si lver11r•y 
rockfish 

Fish weight (g) = a * fork length (cm)h 

N..mer 
sex Hq)led 

" F 
T 

" F 
T 

" F 
T 

" F 
T 

" F 
T 

" F 
T 

" F 
T 

" F 
T 

" F 
T 

" F 
T 

" F 
T 

403 
550 
956 

265 
309 
587 

98 
157 
255 

46 
44 
90 

111 
101 
212 

71 
80 

151 

120 
228 
348 

90 
177 
267 

308 
282 
621 

76 
90 

166 

32 
20 
52 

Lenpth· wetaht coeff tctent• 
• b 

0.0050879 
0.0035126 
0.0037825 

0.0032556 
0.0034825 
0.0041043 

0.0050871 
0.0041949 
0.0034294 

0.0038128 
0.0023494 
0.0027588 

0.0104680 
0.0090889 
0.0097914 

0.0045690 
0.0096280 
0.0071271 

0.0062187 
0.0035684 
0.0043044 

0.0016011 
0.0017460 
0.0018144 

0.0109020 
0.0094513 
0.0079124 

0.0025055 
0.0023194 
0.0023985 

0.0057855 
0.0066036 
0.0066831 

3.045724 
3.156379 
3.132733 

3.278913 
3.260086 
3.218131 

3.154700 
3.237759 
3.280571 

3.292447 
3.417033 
3.376060 

3.133124 
3.172685 
3.151773 

3.315379 
3.078217 
3.173042 

3.121513 
3.275378 
3.224541 

3.447811 
3.411412 
3.406298 

3.089707 
3.137396 
3.186097 

3.431999 
3.453135 
3.444131 

3.226579 
3.185154 
3. 186980 

Pr!dlct!d wetaht •t length 
<11> 

30 cm 
160.5 
161.4 
160.4 

40 cm 
583.0 
581.8 
587.3 

30 cm 
232.5 
254.3 
240.4 

40 cm 
717.7 
700.2 
706.9 

20 cm 
124.8 
122.0 
123.4 

20 cm 
94.0 
97.4 
95.7 

25 cm 
143.7 
135.3 
138.6 

30 cm 
198.3 
191.0 
195.1 

20 cm 
114. 1 
114.1 
110.5 

20 cm 
73. 1 
72.1 
72.6 

46 cm 
1340.8 
1305.9 
1330.9 

50 C!!! 
760.6 
809.5 
794.7 

50 cm 
1211. 7 
1204.2 
1204.3 

40 cm 
576.1 
645.4 
617.8 

50 cm 
1496.3 
1501.0 
1501.6 

40 cm 
1094.7 
1099.9 
1096.9 

30 cm 
360.6 
339.2 
346.6 

35 cm 
410.7 
407.3 
410.0 

60 cm 
2163.5 
2032.6 
2068.4 

30 cm 
399.4 
407.2 
402.3 

30 cm 
294.0 
292.5 
293.3 

50 cm 
1754.7 
1703.2 
1736.1 

65 C!!! 
1691.1 
1853.0 
1807.8 

65 C!!! 
2864.3 
2832.4 
2801.8 

50 C!I! 
1164.7 
1329.2 
1284.7 

60 Cll 

2727.2 
2798.7 
2778.8 

55 cm 
2969.0 
3020.9 
2992.8 

35 cm 
601.2 
545.1 
565 .3 

45 Cftl 

900.0 
927.6 
922.1 

85 cm 
7189.5 
6669.5 
6774.8 

40 cm 
971.4 

1004. 1 
1006.1 

40 cm 
789. 1 
789.8 
790.0 

58 cm 
2832.6 
2732.5 
2786. 1 
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Table 13.--continued. 

Nud>er Lm:isth·weiabS ~!!!ffi ef~t! ~r~f ~ted tSiaht •l lmilb 
Spec: tea Sex senpled • b (9) 

~5 Cll 40 an 
" Clll Widow M 17 0.0111780 3.095326 560.6 1016.8 1365.8 

rockfish F 38 0.0142520 3.016179 647.2 968.2 1290.7 
T 55 0.0205130 2.923433 669.9 989.8 1307.9 

20 Clll ~5 en 50 en 
Yellowtafl M 411 0.0091988 3.134157 110.0 635.5 1943.4 
rockfish F 434 0.0097627 3. 120440 112.0 642.3 1954.8 

T 845 0.0094126 3. 129153 110.9 638.8 1950.1 
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Additional Data and Studies 

Data from age structures were not available at the time 

this report was written. These age results, including population 

at age and biomass at age, will be available upon request from 

the authors when the analyses are completed. A state-by-state 

analysis of length-weight relationships is also available. 

We carried out several special studies requested by 

colleagues in other agencies or institutions during this AFSC 

survey. Samples and data collected for these studies were 

processed and analyzed by those requesting them. A collection of 

individual lingcod lengths and age structures (dorsal spines) 

were collected for Washington Department of Fisheries and 

Wildlife (WDFW). Arrowtooth flounder maturity data were also 

recorded for WDFW during otolith sampling. Personnel from the 

AFSC Trophic Interactions Group collected stomachs from a variety 

of species and also recorded information on the relationship 

between gall bladder size, bile color, and feeding condition of 

selected species. Individua~ fish (<20 cm) samples were also 

collected for the Trophic Interactions Group. Individual fish 

from different size groups and areas were also collected and 

£rozen for the National Marine Mammal Laboratory (NMML) at the 

AFSC to provide them with a reference library of potential prey 

items. Tissue samples of shortspine and longspine thornyhead, 

Dover sole, and sablefish were collected for the Southwest 

Fisheries Science Center from sites off Washington, Oregon, and 

Canada. Pacific halibut otoliths were collected by International 
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Pacific Halibut Commissioq (IPHC) staff to provide them with 

information on size and age by sex from trawl samples for 

comparison with data obtained from longline collections. IPHC 

staff also collected and froze whole halibut specimens for a 

parasite study. Whole fish were collected and frozen for use in 

the AFSC Observer training program. We collected yellowtail, 

canary, widow, and silvergray rockfish otoliths for the Canadian 

Department of Fisheries and Oceans off southwest Vancouver 

Island. 
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