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During 1963-66, a trawl and echo-sounder survey was conducted in the northeast 
Pacific Ocean to investigate the distribution and abundance or rockfish (Scorpaenidae) 
species, particularly Pacific ocean perch (Sebastoiles alutus). inhabiting the outer continental 
shelf and upper continental slope from Cape Blanco, Oregon, to Unalaska Island, Alaska. 
Rockfish predominated in most trawl catches. Among areas, numbers of rockfish species 
declined northward, from 19-21 in the Oregon-Vancouver Island region to 5 off Unalaska 
Island. Within areas, maximum numbers of species were caught at intermediate depths
usually 80-139 fath (146-254 m). With rare exceptions, Pacific ocean perch was the pre
dominant rockfish species in the trawl catches throughout the study area, although its 
relative abundance declined from north to south. 

Within areas, ocean perch catch rates were usually maximal at intermediate depths-
120-139 lath (22(}-254 m) in summer and substantially deeper in winter. Juvenile fish 
usually occupied shallower depths than adults, but were often in the company or large 
adults. Among areas, summer catch rates were relatively high off southwest Vancouver 
Island and southeastern Alaska and in the western Gulf of Alaska. Off Vancouver Island, 
summer catch rates were higher than winter catch rates, particularly for large adults of 
both sexes. Echo-sounder records indicated schools were frequently unavailable to the on
bottom trawl used in this survey. 

Ocean perch in the northeast Pacific Ocean were categorized, tentatively, into B.C.
and Gulf-types, whose mutual boundary is Dixon Entrance. Separation was based on dif
ferential size distributions and year-class strengths. 

Survival rates among year-dasses were evidently quite variable, particularly for 
the Gulf stock west of Cape Spencer. 

Qualitatively, ocean perch abundance generally increased from south to north 
in the study area. 

Bottom-water temperatures varied inversely with depth and latitude. Among areas, 
temperature range at depths or maximal ocean perch catch rate was 4.5-7.7 C, but in 
high-abundance areas the temperatures did not exceed 6.0 C. Seasonally, temperature 
at depths of maximal catch rate varied approximately 1 .5 C. 

Received ·October 10, 1969 

INTRODUCTION 

IN 1962, the Fisheries Research Board of Canada initiated an investiga
tion into identification, distribution, abundance, and biology of the rockfishes 
(Scorpaenidae) inhabiting the outer continental shelf and upper continental 
slope in the northeast Pacific Ocean. Primary emphasis was on Pacific ocean 
perch, Sebastodes alutus (Fig. 1). This report contains the results' of our initial 
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MATERIALS AND MET1:IODS 

VESSEL AND GEAR 

All fishing was conducted with the C.G.S. G. R. Reed, a side-trawler of 752 gross tOilS 
and 177 ft overall length (Anon., 1963). The vessel is propelled by it single diesel engine devel
oping 1000 hp and driving an adjustable-pitch propeller. 

Trawl warps were each 1000 fath (1829 m) long and 1 inch (2.54 cm) in diameter. The 
Rrolllpton-type otter board~ measured 4.5 ft (1. 4 m) by 10.5 ft (3.2 111) and weighed 1400 II> 
(635 kg) each. A scmiballooll trawl net constructed of synthetic materials tHarlillg and \\'estrheim, 
1966) was used throughout the study. Headrope length was 78 ft (24 m) and footrope length 
117 ft (36 m). Mesh size for the wings and body was 4.5 inches (114 mm), internal measure, 
for all cruises. Mesh size of the intermediate and codend, and the type of groundline, were not 
constant throughout the study. During 1963, the mesh size (internal measure) of the intermediate 
and codend was 4.5 inches, and a 1.5-inch (38-mm) mesh codend liner was installed to improve 
retention of the smaller adult ocean perch encountered in the Gulf of Alaska. During 1964, 1965, 
and 1966, the intermediate and codend mesh size was 3.0 inches (76 mm). The small-mesh codend 
liner was retained to catch juvenile ocean perch. Conventional wire-rope groundline proved to 
be inadequate for most ocean perch grounds, and it was replaced after haul 8 of cruise 63-6 by 
a rubber-bobbin gronndline. Except for nine experimental hauls during cruise 63-6 in the eastern 
Gulf, using chain beckets in lieu of bobbins, the rubber-bobbin groundline was used throughout 
the remainder of the survey. 

SCOUTING AND FISHING 

Echo-sounder scouting preceded all fishing operations to locate aggregations of ocean 
perch and assess trawlability of the bottom. For this purpose the G. B. Rted is equipped with 
three SIMRAD sounders - two of type 510-4 (38 and 52 kH) and one of type 580-4 (30 kH), a 
sonar unit used as a vertical sounder. The 38-kH machine was used almost exclusively during 
1963 and 1964, and the 30-kH unit during 1965 and 1966. The 52-kH machine proved to be un
satisfactory for scouting because it was less sensitive in detecting fish schools than were the other 
two machines. Echo sounders did not detect all ocean perch aggregations, particularly at depths 
greater than about 140 fath (256 m). 

Throughout most of the study area, all likely depths from at least 50 to 180 fath (91-329 111) 
were scouted. In such areas as Queen Charlotte Sound (British Columbia), Washington, and 
Oregon, where long-established fisheries existed, emphasis was placed primarily on track line 
fishing to delineate the bathymetric distribution of ocean perch. Sounder scouting was usually 
conducted at night to leave the daylight period for fishing when the fish were more likely to 
be concentrated on the bottom and available to the net. 

Whenever possible, trawling was conducted on aggregations located by the sounder in the 
belief that these catches would be more representative of the total population than those obtained 
by random fishing. All such aggregations were not necessarily fished, nor did all of those fished 
consist principally of ocean perch. Furthermore, occasional hauIs'yielded substantial ocean perch 
catches even though no schools were detected by the sounders. 

Trawling time was usually 30 min per haul, but when substantial aggregations were located 
the trawling time was reduced to 10-15 min to reduce the catch, and, consequently, the processing 
time. Trawling speed was 3.0-3.5 knots. 
. All hauls materially affected by snags or gear malfunctioning, and hauls conducted in shallow 
w~ter for Pacific cod tGadus macrocephalus), were excluded from this analysis 

The study region, approximately 2200 miles 100ig, was divided into 14 areas (Table I, Fig. 2) 
of unequal eize, but of similar geographical or biological character. Within each area, all data 
were grouped by 20-fath depth intervals, 20-39, 40-59, etc. 

Eight cruises were completed during 1963-66 (Table 2), five during summer and three during 
winter. Summer cruises encompassed the area from Cape Blanco, Oregon, to Unalaska Island, 
Alaska (Fig. 3 and 4). Winter cruises were mostly confined to areas off British Columbia. Detailed 
fishing logs, by haul, for all eight cruises are included in a technical report of the Nanaimo Biolog
ical Station (Westrheim, I\IS, 1967b). 
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FIG. 2. G. B. Reed fishing areas in the northeast Pacific Ocean. 

TABLE 2. Times and locations of G. B. Reed groundfish cruises, 1963-66. 

Cruise 
no. Months Year Areas 

63-3 Jan.-Mar. 1963 Vancouver; Queen Charlotte Sound 
63-6 July-Aug. 1963 Queen Charlotte Sound; E Gulf; C Gulf 
63-7 Aug.-Sept. 1963 Portlock; Albatross Gully; Albatross Bank 
64-2 Feb. -Mar. 1964 Queen Charlotte Sound; Vancouver 
64-8 July-Aug. 1964 Albatross Bank; Shumagin; Unalaska 
65-2 Jan.-Mar. 1965 Vancouver; E Gulf; Portlock; Albatross 

Gully; Albatross Bank 
65-3 Aug.-Sept. 1965 Oregon; Washington; Vancouver; Queen 

Charlotte Sound; SE Gulf 
66-2 Aug.-Sept. 1966 Vancouver; Queen Charlotte Sound; Queen 

Charl~tte Is.; Dixon; SE Gulf 

During 1963 and 1964, while catch sampling schemes were being developed and empirical1y 
tested, the entire catch, or a substantial portion thereof, was processed for size composition of 
selected species (ocean perch, primarily), total weight of each species, total numbers of ocean 
perch, and sex ratio of selected species (ocean perch, primarily). During 1965 and 1966, the sam
pling schemes developed during 1963-64 (Westrheim, 1967) were appplied to appropriately 
large catches of all species. 
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FIG. 4. Distributions of G. B. Reed trawl hauls in the Oregon-southeast 
Gulf region. summer and winter 1963-66. (Each. dot represents one haul.) 
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fath (73- 364 m) (Fig. 5). These relatively high rates were due in part to our 
procedure of trawling, whenever possible, on sounder-detected fish schools. 
Rockfish predominated in the catches in most area-depth cells in which catch 
rates were suhstantial. Principal nonro~kfish species were: 
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Species 

Hake, Mcrtuccius prodllcllls 
Pacific cod, Gadus macroupltalll,' 
Ratfish, IIydrolagus coUie; 
Pacific pollock, Theragru cllUlcogfllllllllll,\' 

i\rea~ 

Oregon, Washington, and Vancouver 
Queen Charlotte SOHnd and Portlock 
Dixon 
All areas north of Dixon Entrance 

17RQ 

Roundfish predominated among the nonrockfish species partly because 
of their detectability by echo sounder (flatfish cannot be detected), However, 
a second important factor was the probable negative selectivity of our trawl 
to flatfish, owing to the bobbin groundline and short (30-35 fath) sweeplines. 

Mean summer catch rates for rockfish other than Pacific ocean perch 
rarely exceeded 4000 Ib (1. 8 m. t,) fhr, Principal species are listed below by 
area: 

Area Species Depth Uath) Meanlb/hr 

Oregon S. crameri 140-159 2,246 
Washington S. brevispinis 80-99 1,067 
Vancouver S, reedi 80-99 3,447 

100-119 5,499 
Queen Charlotte S. proriger 100-119 26,532 

Is. S. reedi 100-119 39,930 
120-139 19,654 

Portlock S. zaantrus 80-99 6,259 
Shumagin S. polyspinis 40-59 3,900 

Among areas, numbers of rockfish species (all seasons) declined northward 
and westward from 19-21 in the Oregon-Vancouver region to 5 in the Unalaska 
area: 

SE E C Alb. Alb. 
Species Oreg. Wash. Van. QCS QCI Dixon Gulf Gulf Gulf Portl. Gully Bank Shum. UI1II 

Sebastodes 
aleutianus X X X X X X X X X X X X )( 
a/utus X X X X X X X X X X X X X X 
brevispinis X X X X X X X X X X 
ciliatus X X X X X X X X )( 
crameri X X X X X X X 
-diploproa X X X X X 
elongatus X X X. X X X X 
entomelas X X X X X X 
flavidus X X X X X X 
goodei X 
hellJomaculatus. X X X X X X X 
jordani X X X 
maliger X 
paucispinis X X X X X X X X 
pinniger X X X X X 
polyspinis X X X X X )( 
proriger X X X X X X X X X 
reedi X X X X X X X 
ruberrimus X X X X X X 
rubrivinctus X X X X X X X X X X 
saxicola X X X 
wilsoni X X X 
zacentrus X X X X X 

Sebastolobus 
X X X X X X 

alascanus X X X X X X X X X X X X X 

No. species 19 20 21 17 15 11 18 12 4 8 4 10 6 5 
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FIG. 5, 6. Mean catch rates (loa Ib/hr) by area and depth, summer 1963-66. - = no hauls; 
T = 375 lb/hr. Fig. 5. All species (total bar) and rockfish (dark bar); Fig. 6. Ocean perch. 

was completed at 101-104 fath (185-190 m) on very rough bottom. Sebastodes 
reedi comprised 80% of the rockfish catch, S. proriger ranked a poor second 
(9%), and S. zacentrus third (7%). No specimens of S. alutus were caught 
in this haul, nor in any other haul attempted on this bank. 

PACIFIC OCEAN PERCH DISTRIBUTION 

Pacific ocean perch were caught throughout the Oregon-Unalaska region 
(text table in previous section), and predominated in the rockfish catches 
in all areas. In the Oregon-Dixon Entrance region, at depths of maximum 
ocean perch catch rates this species constituted 57-85% of the rockfish catches 
(Table 6). In the southeast Gulf-Unalaska region, ocean perch usually COlJl

prised at least <)0% of the rockfish catch, regardless of depth. 
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CATCH RATE 

Within areas - Ocean perch catches extended over a depth range of 
20-259 fath (37-474 m) (Fig. 6). Within areas, catch rates were maximal at 
intermediate depths - most frequently at 120-139 fath (220-254 m) for 
adult fish. The relatively high catch rates in the shallower depths of Albatross 
Bank and Shumagin areas consisted of juvenile fish (see size composition 
section). 

Other investigators have reported similar distribution patterns. Alverson et 
al. (1964, p. 98, fig. 46) noted ocean perch catch rates were maximal in the 100-
149-fath (183-273-m) interval in all areas from Oregon to Unimak Island. 
Lyubimova (1961, 1963) reported principal ocean perch depths to be 150-250 m 
(82-137 fath) in the western Gulf, and Paraketsov (1963) reported comparable 
depths in the Bering Sea were 140-360 m (77-197 fath). 

Among areas - Modal catch rates for adult fish ranged from 960 lb (0.4 
m.t.)/hr (Portlock) to 24,471 lb (11.1 m.t.)/hr (Queen Charlotte Islands). 
Relatively high rates were obtained in the Vancouver (6210 lb/hr, 2.8 m.t./hr) 
and southeast Gulf (8370 lb/hr, 3.8 m. t./hr) areas, as well as throughout 
the western Gulf-Albatross Gully (8732 lb/hr, 4 .0 m.t./hr); Albatross Bank 
(8104lb/hr, 3.7 m.t./hr); ,Shumagin (10,628Ib/hr, 4.8 m.t./hr); and Unalaska 
(8765 lb/hr, 4.0 m.t./hr). Generally, catch rates increased from south to north. 

Alverson et al. (1964) and Alverson (MS, 1967) reported ocean perch 
catch rates decreasing from south to north. Their results were adversely affected 
by the inability of the BCF and IPHC vessels to trawl in areas where substan
tial ocean perch aggregations were successfully fished by the G. B. Reed. For 
example, IPHC trawler captains reported as untrawlable much of the ocean 
perch habitat in the western Gulf (IPHC, 1964, p. 6, fig. 1). Lyubimova (1963) 
reported spring and summer catch rates, by research vessel, ranged from 10 
to 20 centners (2200-15,400 lb) per hour trawling for this same region. 

By season - In the Vancouver area, off La Perouse Bank (Fig. 4), modal 
catch rate in summer (6210 lb (2.8 m.t.)/hr) occurred at 120-139 fath, and 
catch rates were relatively high - >4000 lb (1.8 m.t.)/hr - over a depth 
range of 80-159 fath (Fig. 7). In winter, modal catch rate (23181b (1.1 m.t.)/hr) 
occurred at 200-219 fath (360-401 m), and relatively high catch rates - > 1100 
lb (0.5 m.t.)/hr - prevailed over a depth range of 140-219 fath (256-401 m). 
Thus, ocean perch on this slope appeared to migrate downslope some 80 fath 
(146 m) from summer to winter. The seasonal decrease in catch rate has not 
been explained satisfactorily to date. 

Alverson (1960) first reported the apparent seasonal bathymetric migration 
of ocean perch, based on an analysis of commercial trawl catches off the State 
of Washington and British Columbia. During summer and early fall, most 
of the catch was taken in 90-160 fath (165-293 m), whereas in winter (January
March) most of the catch was taken at 150-200 fath (274-366 m). He did 
not report catch rates. Lyubimova (1963) reported a similar phenomenon for 
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own (Bureau of Commercial Fisheries) data, virtually none of which was 
collected from areas of high ocean perch abundance in the Gulf of Alaska. 
Most other investigators obtained results similar to those of the author. 

South of Dixon Entrance, modal size of ocean perch has been 36-41 cm 
in commercial landings (Alverson and Westrheim, 1961; Demory and Bailey, 
1967; Westrheim, MS, 1965) and exploratory trawler catches (Hitz et aI., 
1961; Hitz and Alverson, 1963; Alverson et aI., 1964; and Alverson, MS, 
1967) jn all areas. 

North of Dixon Entrance, BCF exploratory trawling in the southeast 
Gulf area (U.S. Bureau of Commercial Fisheries, MS, 1966), from Cape Cross 
to Cape Omr:naney (Fig. 4), yielded ocean perch of similar size, at depth, to 
those caught by the G. B. Reed (L. L. Ronholt, personal communication). 
Likewise, in the Yakutat-Unalaska region, ocean perch size compositions from 
G. B. Reed catches within the various areas compared favorably (Table 7) 



WESTRHEIM: PACIFIC ROCKFISHES SURVE\" t 797 

\\"ith .tbL uUpublished data ..collected by the 1I1tf.'rwltional Pacific Halibut 
COlllmission and the Fisheries Agency of Japan. The small fish in the G. B . Rucl 
catches were retained by the cod end liner, not used by IPHC and FAJ vessels. 
In the central Gulf area, BCF exploratory vessel catches, principally on Blying 
Bank, in 1954 (Schaeffers et aI., 1955) and 1967 (U.S. Bureau of Commercial 
Fisheries, MS, 1967) consisted of large ocean perch, 15.5-15.6 inches (39.4-39.6 
em) mean length. In the western Gulf region (Portlock Bank-Unalaska), 
Lyubimova (1964) noted that ocean perch catches consisted mainly of mature 
fish 28-30 cm. Her fig. 5 shows the ocean perch size composition to be bimodal 
- at 30 and 36 cm. 

Ocean perch size compositions in' the western Gulf contrasted sharply 
with those obtained in the adjacent Bering Sea region. Paraketsov (1963) 
reported the ocean perch mean length to be 37-39 cm in the central and south
eastern areas, and 39-41 cm in the western area. His fig. 2, presumably for 
all areas combined, shows a bimodal distribution (38 and 40 cm). Kibezaki 
(1965, fig. 11) reported similar results (modal size, 38 cm) for Japanese commer
cial trawl catches in eastern Bering Sea. 

Witkin areas - South of Dixon Entrance, ocean perch size-depth relation 
was characterized by juvenile and large adult fish coexisting in shallower 
water than adult fish only. For example, off La Perouse Bank (Vancouver 
area), at 80-99 fath the modal sizes were 6, 12, 20, and 42 cm, whereas at 
14{)-239 fath they were 36-40 cm (Table 8). Somewhat similar results were 
obtained in the Oregon, Washington, and Queen Charlotte Sound areas (Table 
9). 

North of Dixon Entrance, in the southeast Gulf, Albatross Bank, and 
Shumagin areas, juvenile fish occupied shallower water than adults (Table 
10). No appreciable .quantities of juveniles were caught in the Yakutat Canyon 
subarea (Yakutat area) or in the Unalaska area. Large adults and juveniles 
comingled in shallower waters of the "W" Ground subarea (Yakutat area). 

Lyubimova (1961) first noted the depth-size relation of ocean perch. 
Her fig. 4, for the western Gulf, showed modal .sizes of 21 cm at 50-100 rn 
(27-54 fath), 25 cm at 100-150 m (54-82 fath), 29 cm at 150-200 m (82-109 
fath), and 29 and 39 cm at 200-250 m (109-137 fath). G. B. Reed catches in 
the Shumagin area exhibited a similar pattern. 

By season - Seasonal variation in ocean perch size composition was 
obtained from G. B. Reed catches off La Perouse Bank (Vancouver area) in 
March and September 1965. Winter size composition (Table 11) was similar 
to that in summer (Table 8), but the array was displaced downslope. For 
exampl~, virtually no adult fish were caught at 100-119 fath in :March though 
they were most plentiful at this depth in September, and juveniles were taken 
mainly at this depth in March though they were taken mainly at 80-99 fath 
in September. At depths where few juveniles were caught, modal sizes were 
36-38 cm in winter (140-259 fath) and 36-40 cm (120-239 fath) in summer. 
The presence of larger fish at various depths in summer was associated with 



TABLE 10. Ocean perch size C(JlIl(lo~ it i<.lI I S (1111. !I" , ill the southeast G ulf-Unalaska rel(ion, by depth (fath) and ar<>:\ or suharea, slIlIImer 196.~ -6S . 
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. .• ::": --==--==- -:'. ::-:-:,;: -_ ... - - . -:::--- . -":';::==='::"- . . .'==---===-~:';:'--=:. 

Fork SE Gulf Yakutat Canyon "w" Ground . 
length - ------- - .~-... ..... -- - -_. 

(em) 80-99 100-119 120-139 14(H59 16'1--1 79 80-99 100-119 120-139 160-179 40-59 60-79 80-99 100-q9 
_.- . __ .. -- - " :2 

10 9-
-i 

2 T 2 :;; 

4 3 4 9 5 .-. 
6 4 11 2 1 0 11 5 6 ::: 
8 12 47 9 0 1 0 0 2 1 

~ 20 44 124 31 2 2 1 0 0 0 
2 111 202 23 0 T 3 0 0 2 0 
4 72 149 26 45 .. 2 8 0 0 4 2 

~ 6 13 80 -17 45 10 30 28 6 0 1 36 23 
8 5 132 38 109 74 1253 655 115 6 3 278 178 ~ 

.30 7 577 413 1908 100 3541 1295 380 3 32 24 607 ." 322 ~ ~ 
2 3 889 1642 2990 42 1528 387 358 13 40 28 268 163 :r. 
4 3 400 2i34 2079 26 199 40 238 26 86 51 174 64 ::!! 
6 2 117 1328 1519 .. 36 25 149 Z7 184 72 156 60 ,. 
8 18 382 667 .. 17 20 86 19 280 ~ 84 167~ 84 j ... 

40 97 39 8 15 43 2 50 49 36 ' 28 ::: 
2 26 0 2 2 4 2 3 3 

44 -1 

Total 279 2793 6598 9424 266 6619 2467 1392 92 684 337 1744 934 
Ha uls 3 10 9 2 5 3 1 1 2 5· 

( Continued) 
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TABLE 11. Ocean perch size compositioll~ (no./hr) for La Perouse trackline (Vancouver area), 
by depth, March 1965. (Modal frequencies are in italic.) 

Fork Depth interval (fath) 
length 

140-159 160-179 180-199 200-219 220-239 240-259 (em) 100-119 120-139 

10 13 
2 0 
4 2 
6 7 
8 248 

20 346 
2 453 
4 252 2 
6 90 6 
8 36 0 3 11 

30 5 16 8 10 22 
2 5 39 36 101 228 20 4 
4 1 250 98 452 639 174 68 
6 461 1Z8 947 1170 777 3Z6 
8 594 124 769 1094 608 218 

40 398 60 459 401 50 28 · 
2 227 14 148 152 10 4 
4 125 0 78 22 5 
6 31 4 12 
8 0 2 

50 16 

'total 1458 2157 482 2979 3739 1644 648 

Hauls 2 0 2 1 1 

seasonal changes in sex ratio - 57% males in winter at 140-239 fath and 
45% males in summer at 80-159 fath (Table 12). In the aforementioned depth 
ranges, modal sizes of females were larger than those for males in summer 
(42 vs. 38 cm) and winter (38 vs. 36 cm), and for both sexes the modal sizes 
were smaller in winter than in summer. 

To delineate more clearly the seasonal change in abundance or availabil
ity of larger males and. females, the mean size compositio~s, weighted to catch 
rates, were computed for summer (80-159 fath, 146-191 m) and winter (140-259 
fath, 256-474 m) by sex (Fig. 9). Catch rates were lower in winter not only 
for females but also for larger fish of each sex. For males, this represer.ted a 
65% reduction in catch rate for fish >36cm, and for females 82% for fish 
>38 cm. Relative absence of large males and females in the winter catches 
is not explainable at this time. However, this phenomenon accounts in part 
for the lower winter catch rates noted earlier. 

AGE COMPOSITION 

During 1963-66, otoliths were collected from ocean perch for age de
termination and growth studies. Sampling was relatively infrequent a'nd 
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Ocean perch age composition data from other investigations is sparse. 
During 1950-53, age compositions of commercial landings in Oregon (Alverson 
and Westrheim, 1961, p. 24, fig. 11) were similar to that of the G. B. Reed 
catches from the Vancouver-Dregon region in 1965. Paraketsov (1963, p. 310, 
fig. 6) reported a similar situation for Soviet commercial catches in the Bering 
Sea during 1960-62 - 60% of the catch consisted of fish 12- 17 years old. 
Lyubimova (1964, p. 218, fig. 6, and personal communication) noted that 
during 1960-61, in the western Gulf, the predominant age-groups were VII 
and VIII, and that 75.06% of the stock were individuals up to 10 years old. 

USE OF ECHO SoUNDER 

Vertical and horizontal distributions of fish schools were often delineated 
by the echo sounder, but neither density nor species composition of the schools 



FIG. 11. Echograms for G. B. Reed hauls 65-3-54 (top), 66-245 (middle), and 66-2-64 (bottom), 
taken in the Vancouver area. (See Table 5 for details on catches.) 
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PACIFiG OC-EAN PERCH ABUNDANCE 

Quantitative assessment of ocean perch abundance in the northeast 
Pacific Ocean was not possible from the results of this survey. Superficiality 
of the survey is self-evident, but other equally important factors precluded 
much success in this endeavor. Paramount among these are the geographic, 
bathymetric, and seasonal variations in distribution, the limitations of the 
trawling gear and echo-sounding equipment, and the as yet unknown catch
ability coefficien t of the nets. 

A qualitative assessment of ocean perch abundance in 1963-66 is offered, 
based on the magnitude and consistency of catch rates and on echo-sounder 
records. Relatively high abundance was ascribed to the western Gulf region 
- Albatross Gully to Unalaska - based upon the consistently high catch 
rates, and numerous sounder-detected aggregations throughout the region. 
Abundance was deemed moderate in the Vancou'ver, Queen Charlotte Sound, 
and southeast Gulf areas. In the Vancouver area, relatively high catch rates 
were only achieved in the .southern half of the area (south of Estevan Point); 
low catch rates were obtained, and few schools detected, northward of this 
point. In the Queen Charlotte Sound area, moderate catch rates were achieved 
throughout the fishing area. Intermittent high catch rates were achieved 
throughout the southeast Gulf area. 

Ocean perch abundance was deemed to be relatively low in the remaining 
areas - Oregon, Washington, Queen Charlotte Islands, Dixon Entrance, 
east Gulf, and central Gulf. The results of our survey may be misleading for 
th~ 'Oregon-Washington region owing to the limited fishing effort expended 
and the long-standing fishery, but echo-sounder scouting revealed few aggre
gations. High catch rates obtained in the Queen Charlotte Islands area were 
limited primarily to a small, submarine plateau (ca. 39 square miles) off Graham 
Island (Fig. 3). Virtually all of the remaining area appeared to be barren of 
ocean perch aggregations, perhaps owing to the narrow continental shelf 
and precipitous continental slope. In the remaining low-abundance areas, 
except the east Gulf, catch rates were uniformly low and few aggregations 
were detected by the echo sounder. In the east Gulf area, the Yakutat Canyon 
subarea (Fig. 4) produced substantial catch rates (>5000Ib (2.3 m.t.)/hr), but 
throughout the remainder of the area low catch rates «2000 Ib (0.9 m.t.)/hr) 
prevailed and few aggregations were located. 

WATER TEMPERATURES 

Among areas, summer temperatures at all depths generally declined 
northward. At 80-139 fath (146-254 m), bottom temperatures declined from 
7.3-7.7 C in the Oregon area, to 4.5-4.8 C in the Shumagin area (Fig. 12). 
The sharp decline in mean temperature between the Vancouver (7.0 C) and 
Queen Charlotte Sound (6.0 C) for 1965- 66 probably indicates the boundary 
between the lower zone Transitional Domain and lower zone Central Subarctic 
Domain of Dodimead et al. (1963). The location of the boundary between 



WESTRHI<:IM: l'AC'IFIC l{Ol'KFISIII'.'i S\JRYI"· IRUi 

Based on -differential size compositions and year-class strengths, it would 
appear that ocean perch in the northeast .Pacific Ocean can he segregated in to 
two stocks -- Gulf-type and B. C. -type -' whose Illll tllal houndary is Dixon 
Entrance. 

The relatively low incidence of older fish in Soviet and C. B. Reed catches 
from areas in the Gulf of Alaska is in sharp contrast with the age compositions 
reported for Soviet trawl catches in the Bering Sea, and with the C. B. Reed 
catches from the southeast' Gulf-oregon region. These results suggest that 
survival rates of individual year-classes are more variable in the east and 
west Gulf areas than in the Bering Sea or in the sou theast Gulf-Oregon region. 

Seasonal variation in the bathymetric distribution of ocean perch was 
noted in this study and others. Concurrent with the apparent shift to deeper 
water in winter was a substantial decrease in availability, particularly of larger 
adults of both sexes. 
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