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ABSTRACT

  The results of the 1983 resource assessment survey of groundfish stocks

in the Aleutian Islands region is presented.  During July-November 1983, two

NOAA research vessels used by the Northwest and Alaska Fisheries Center of

the National Marine Fisheries Service (NMFS) and a large Japanese stern

trawler chartered by the Japan Fisheries Agency (JFA) successfully completed

sampling 377 demersal trawl stations.  Species encountered in highest

abundance include walleye pollock (Theragra chalcogramma); giant grenadier

(Albatrossia pectoralis); Pacific ocean perch (Sebastes alutus); Pacific cod

(Gadus macrocephalus); and Atka mackerel (Pleurogrammus monopterygius.).

Information on the principal species occurring in the catches includes catch

rates, biomass estimates, distribution and abundance, and size composition.

Individual trawl station locations by vessel are also presented.
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INTRODUCTION

The Northwest and Alaska Fisheries Center of the U.S. National Marine

Fisheries Service, and the Far Seas Fisheries Research Laboratory of the

Fisheries Agency of Japan (JFA) conducted the second comprehensive resource

assessment survey of the Aleutian Islands during July-November 1983. Two

NOAA research vessels, the Miller Freeman and the Chapman, and a Japanese

stern trawler, the Datio Maru No. 38, used otter trawls to survey the demersal

fish and invertebrate resources found on the continental shelf and upper slope

from Stalemate Bank west of Attu Island to Unimak Pass including Bowers Ridge

(Fig. 1).

The primary objectives of the survey were to collect data on the biolog-

ical parameters of the principal groundfish and invertebrate species encoun-

tered during the survey and to monitor their change with time. These include

estimates of the distribution and relative abundance, growth and length-weight

relationships, and the size-sex-age composition by species. Appendices to

this report contain length-weight relationships for 11 principal species and

surface and bottom water temperatures collected by station.

The Aleutian Islands waters contain productive fishing grounds and have

historically supported fisheries for Pacific cod (Gadus macrocephalus),

walleye pollock (Theragra chalcogramma), Atka mackerel (Pleurogrammus

monopterygius), rockfish (Sebastes spp.), sablefish (Anoplopoma fimbria), and

flatfishes (Pleuronectidae) by foreign nations (Table 1). For the time period

1977-83, walleye pollock was the most important component of the Aleutian

Islands fisheries resource, with population removals primarily from the

southern Bering Sea subarea. Landings of Atka mackerel and rockfishes of the

Pacific ocean perch complex were taken mostly from the western portion of the

survey area; whereas Pacific cod and other flounder catches occurred



Figure 1. --Survey area during the 1983 cooperative U.S. -Japan Aleutian Islands survey.



Table 1 .--Foreign reported groundfish catch (x 100 t) by Aleutian Islands subareas
for the years 1977-83.

Walleye Pacific Yellowfin Other POP Atka
Year pollock Cod sole flounders complex mackerel Total

International North Pacific Fisheries Commission (INPFC) Area 1.
INPFC Area 2.
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throughout the Aleutian Islands. The Pacific ocean perch complex consists of

ocean perch (Sebastes alutus), shortraker rockfish (Sebastes borealis),

rougheye rockfish (Sebastes aleutianus), sharpchin rockfish (Sebastes

zacentrus), and redstripe rockfish (Sebastes proriger).

METHODS

Sampling strategy

The total survey area extended over two International North Pacific

Fisheries Commission (INPFC) statistical areas: the southern portion of the

eastern Bering Sea area (INPFC 51) and the Aleutian Islands area (INPFC 54)

including Bowers Ridge. Survey data were analyzed and presented by these two

distinct areas with the Aleutian Islands further divided into five subareas

(northwest, southwest, northeast, southeast, and Bowers Ridge) as shown in

Figure 1.

During the initial 1980 Aleutian Islands survey, the primary sampling

objective was to assure a wide geographic and bathymetric coverage of the

survey area. To accomplish this the continental shelf and upper slope, both

north and south of the Aleutian Islands from Stalemate Bank to the Islands of

Four Mountains and the north side of the island chain from Umnak Island to

Unimak Pass, were divided into sampling units one degree of longitude wide

(Wilderbuer 1985). Each sampling unit was further divided into five depth

intervals:

l-100 m (l-54 fathoms)

101-200 m (55-108 fathoms)

201-300 m (109-162 fathoms)

301-500 m (163-273 fathoms)

501-900 m (274-492 fathoms).
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At least one trawl station was assigned to each depth interval of each

longitudinal sampling section. For depth intervals over 5 nautical miles

wide additional sampling was apportioned. Sampling effort and station location

in the Bowers Ridge subarea was similarly defined.

The 1983 sampling plan was developed based upon the distribution and

abundance of the principal species as determined by the 1980 Aleutian Islands

survey to improve the precision of the survey biomass estimates. This was

accomplished by stratifying the region into substrata based upon the abundance

of the principal species encountered during the initial 1980 cooperative

survey, and sampling densities were allocated based upon the variance of the

abundance estimates. These sampling densities were then apportioned into the

same longitudinal and depth sampling units used in 1980.

Survey Period and Vessels

The survey period extended from July to November with the most extensive

coverage of the survey area being performed by the Daito Maru No. 38, which

completed 263 stations in two legs. The first leg occurred from 9 July to 5

September with the vessel sampling the south side of the Aleutian Islands from

Attu Island to Seguam Pass, and also the north side from Great Sitkin Island

to Unalaska Island. For the second leg, the vessel returned to the survey

area on 23 September and sampled the south side of the island chain from

Kiska Island to Stalemate Bank including Bowers Ridge.

Two NOAA ships participated in the survey, the Miller Freeman and the

Chapman. From 26 July to 14 August the Miller Freeman completed 99 demersal

trawl stations sampling the central Aleutian region from Kiska Island to Atka

Island. The Chapman, with a more limited participation, completed 63 stations

from 16 August to 5 September sampling the southern Bering Sea and northeastern

Aleutian subareas. Participating scientists in the survey are listed in Table 2.



Table 2. --Scientific personnel participating in the cooperative U.S.-Japan
1983 Aleutian Island resource assessment survey.

Vessel Date Personnel

 N W A F C - Northwest and Alaska Fisheries Center, Seattle, WA, USA.

     SI - Smithsonian Institution, Washington, D.C., USA.

 N P F M C - North Pacific Fisheries Management Council, Anchorage, AK, USA.

 F S F R L - Far Seas Fisheries Research Laboratory, Shimizu, Japan.

   Tokyo U. - Tokyo University of Fisheries, Tokyo, Japan.
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The NOAA ship Miller Freeman is a 65.5-m stern trawler powered by a

single 2,150-hp main engine, and the NOAA ship Chapman is a 38.5-m stern

trawler driven by a 1,150-hp main engine. The Daito Maru No. 38 is a land-

based Hokuten stern trawler 51.8 m in length and powered by a 3,800-hp main

engine. All three vessels are well equipped for bottom trawling, fish finding,

and navigation.

Gear

All bottom trawling by the U.S. research vessels was conducted with a

Noreastern trawl (27.4 by 32 m) with roller gear (Fig. 2); the codend was

lined with 1.5-inch stretched mesh nylon webbing. The headrope and footrope

were 27.4 and 32 m long, respectively, with an effective trawling width of

approximately 18 m. The Noreastern trawl was fished with 1.8- x 2.7-m steel

v-type otter boards and triple 54.9-m dandylines.

A large Japanese commercial trawl was used by the Daito Maru No. 38

during the survey (Fig. 3). The headrope and footrope were 45 m and 58 m

long, respectively, with a vertical opening of 5 m and a horizontal net

opening of approximately 28 m. The trawl was equipped with roller gear

constructed primarily of 53- and 35-cm gum bobbins and 30- and 41 -cm gum discs

(Fig. 41, and it was fished with 80-m dandylines and 2.25- x 3.45-m otter

boards weighing 2.4 t each in water.

Analysis

Mean catch per unit effort (CPUE) values are presented in kilograms per

hour towed (kg/h) and were calculated for each species and subarea by weighting

the mean CPUE values by the area of each strata.

Catch rates were standardized by trawl width and relative fishing power

correction factors applied to species catch rates which varied between the
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NOREASTERN

Figure 2.-- Schematic diagram of the 27.4-m by 32-m Noreastern
trawl used during the 1983 cooperative U.S.-Japan
Aleutian Islands survey by the Hiller Freeman and
the Chapman.



Figure 3.--Schematic diagram of the 45-m by 58-m Japan-
ese commercial trawl used during the 1983
cooperative U.S. -Japan Aleutian Islands
survey by the Daito Maru No. 38
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Bridle Front wing Central wing

Figure 4. --Schematic diagram of the roller gear and dandyline used
during the 1983 cooperative U.S.-Japan Aleutian Islands
survey by the Daito Maru No. 38
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U.S. Noreastern trawl and the Japanese commercial trawl. Fishing power

coefficients were calculated by species from the ratio of the mean CPUE of

the Miller Freeman and the Daito Maru No. 32 at 42 survey stations classified

as comparative trawl hauls (Table 3). The criteria for classification as

comparative hauls were stations conducted by both vessels in the same depth

strata within the same or adjacent 30° longitudinal sampling area.

Biomass estimates were calculated using the area-swept technique

(Alverson and Pereyra 1969) and utilized only successful demersal trawl

catches which were standardized to the trawl most efficient at capturing each

species. Biological data collected from the major species encountered during

the survey are summarized in Table 4.

Length-weight measurements by sex were recorded from random samples of

11 species of importance occurring in abundance in the catches and are

graphically presented in Appendix 1.

The precision of the biomass estimates for most of the species discussed

in this report are given in Appendix 2 as sampling error.

RESULTS

During the survey, demersal trawl sampling was attempted at 425 stations:

263 by the Daito Maru No. 38, 99 by the Miller Freeman, and 63 by the Chapman.

Of these, 377 stations were successfully completed (Table 5). The geographic

and bathymetric distributions are shown in Figures 5-10.

In the Aleutian Islands area, the groundfish resources are dominated by

six species: walleye pollock; giant grenadier (Albatrossia pectoralis); Atka

mackerel; Pacific ocean perch; Pacific cod; and sablefish, of which all except

giant grenadier are commercially utilized (Table 6, Fig. 11). These six

species account for 81% of the total mean catch rate of groundfish and a
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Table 3. --Relative fishing powers of the Miller Freeman and the Daito Maru No. 32 from 42
trawl stations classified as comparative hauls conducted during the 1983
cooperative U.S. -Japan Aleutian Islands survey.

For species not listed, data was insufficient for meaningful comparisons.
Calculated from CPUE (kg/ha) to six significant digits.
Geisser and Eddy (1979) procedure indicated that populations sampled by each
vessel were distinct and fishing power coefficients should be applied.
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Table 4.--Number of length frequencies and age structures collected by
Japanese and U.S. scientists during the 1983 cooperative Aleutian
Islands groundfish resource assessment survey.

Lengths were measured from the anterior tip of the head to the end of the
midcaudal rays (total or fork length) for fish except grenadiers, which were
measured to the anus (anus length), and from the anterior tip to the posterior
tip of the mantle (mantle length) for squids.



Table 5 .--Number of successful trawl sampling stations by subarea, depth interval, and nation during the 1983
cooperative U.S.-Japan Aleutian Islands groundfish resource assessment survey.



Figure 5. --Location of sampling stations, by vessel, completed from Stalemate
Bank to Buldir Island during the 1983 cooperative U.S.-Japan Aleutian
Islands trawl survey.



16

Figure 6.--Location of sampling stations, by vessel, completed from Buldir Island
to Gareoli Island during the 1983 cooperative U.S.-Japan Aleutian
Islands trawl survey.



Figure 7. --Location of sampling stations, by vessel, completed from Petrel Bank
to Atka Island during the 1983 cooperative U.S.-Japan Aleutian
Islands trawl survey.
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Figure 8.--Location of sampling stations, by vessel, completed from Atka Island to
the Islands of Four Mountains during the 1983 cooperative U.S.-Japan
Aleutian Islands trawl survey.
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Figure 9. --Location of sampling stations, by vessel, completed in
the southern Bering Sea subarea during the 1983
cooperative U.S. -Japan Aleutian Islands trawl survey.



Figure 10. --Location of the sampling stations, by vessel, completed
in the Bowers Range subarea during the 1983 cooperative
U.S.-Japan Aleutian Islands trawl survey.
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Table 6 .--Average catch per unit effort (CPUE) (kg/h) and biomass (metric tons t)
of the major fisheries resources in the Aleutian area.

Species
CPUE
(kg/h) Biomass (t)

Percent
of total

Walleye pollock
Giant grenadier
Atka mackerel
Pacific ocean perch
Pacific cod
Sablefish
Greenland turbot
Northern rockfish
Arrowtooth flounder
Shortraker rockfish
Rougheye rockfish
Rock sole
Pacific halibut
Skates (Rajidae)
Coryphaenoides cinerus
Shortspine thornyhead
Red squid
Golden king crab
Rex sole
Flathead sole
Dover sole
Other species

Total

Includes all species not listed.
Less than 0.1 % of the total biomass.



Figure 11 .--Average catch per unit effort (CPUE) (kg/h) and estimated biomass of the major fisheries
resources of the Aleutian Islands area.
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similar amount of the total fish biomass. In the southern Bering Sea subarea,

the groundfish resources are dominated by walleye pollock, Pacific ocean

perch, and Pacific cod, which account for 89% of the total mean catch rate

and 89% of the total fish biomass (Table 7, Fig. 12).

Within the Aleutian Islands, the order of abundance of the dominant

species changed within subareas. Giant grenadier occurred as one of the six

most abundant species in all subareas, while walleye pollock; Pacific ocean

perch, Atka mackerel and Pacific cod were a major component in four of the

five subareas (Tables 8-12, Figs. 13-17). Of the commercially important

invertebrates found in the survey area, only golden king crab (Lithodes

aequispina) and red squid (Berryteuthis magister) occurred at abundance levels,

which placed them in the top 20 species.

Overall Distribution and Abundance
   of Principal Species of Fish

Walleye pollock (Theragra chalcogramma)

Walleye pollock occurred in densest concentrations in the areas from

Kiska to Amchitka Islands in the western Aleutians; Tanaga, Kanaga, Atka, and

Amlia Islands in the eastern Aleutians; and off Makushin Bay and Akutan Pass

in the southern Bering Sea subareas (Figs. 18-21). The highest mean catch rate

(2,179 kg/h) occurred in the southern Bering Sea subarea, and was triple the

mean catch rates obtained in the Aleutian Islands area (656 kg/h Table 13).

Mean catch rates in the Aleutian Islands subareas, with the exception of the

Bowers Ridge subarea, ranged from 573 to 875 kg/h and were somewhat higher in

the southwest and northwest subareas. The highest abundance was found in the

101- to 200-m and 201- to 300-m depth intervals in the Aleutian Islands area,

while in the southern Bering Sea subarea, walleye pollock occurred in high

abundance at all depth intervals shallower than 300 m (Fig. 22). The biomass
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Table 7 .--Average catch per unit effort (kg/h) and biomass (t) of the major
fisheries resources in the southern Bering Sea subarea.

Species
CPUE
(kg/h) Biomass (t)

Percent
of total

Walleye pollock
Pacific ocean perch
Pacific cod
Greenland turbot
Shortraker rockfish
Sablefish
Arrowtooth flounder
Pacific halibut
Rex sole
Rock sole
Skates
Rougheye rockfish
Giant grenadier
Northern rockfish
Shortspine thornyhead
Popeye grenadier
Flathead sole
Red squid
Dover sole
Golden king crab
Atka mackerel
Other species

Total

Includes all species not listed.
Less than 0.1 % of the total biomass.



Figure l2. --Average catch per unit effort (kg/h) and estimated biomass (t) of the major fisheries
resources of the southern Bering Sea subarea.
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Table 8 .--Average catch per unit effort (kg/h) and estimated biomass (t) of
the major fisheries resources in the southwest subarea.

Species
CPUE
(kg/h) Biomass (t)

Percent
of total

Walleye pollock
Atka mackerel
Pacific ocean perch
Giant grenadier
Pacific cod
Northern rockfish
Red squid
Shortraker rockfish
Rock sole
Rougheye rockfish
Shortspine thornyhead
Arrowtooth flounder
Popeye grenadier
Sablefish
Skates
Golden king crab
Greenland turbot
Pacific halibut
Rex sole
Flathead sole
Dover sole
Other species

Total

Includes all species not listed.
Less than 0.1 % of the total biomass.
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Table 9 .--Average catch per unit effort (kg/h) and biomass (t) of the major
fisheries resources encountered in the southeast subarea.

Species CPUE
(kg/h) Biomass (t)

Percent
of total

Walleye pollock
Pacific ocean perch
Atka mackerel
Giant grenadier
Pacific cod
Sablefish
Northern rockfish
Pacific halibut
Arrowtooth flounder
Shortraker rockfish
Rock sole
Rougheye rockfish
Skates
Popeye grenadier
Shortspine thornyhead
R e d  s q u i d
Greenland turbot
Rex sole
Golden king crab
Dover sole
Flathead sole
Other species

Total

Includes all species not listed.
Less than 0.1 % of the total biomass.



Table 10 .--Average catch per unit effort (kg/h) and biomass (t) of the major
fisheries resources in the northwest subarea.

Species
CPUE
(kg/h) Biomass (t)

Percent
of total

Giant grenadier
Walleye pollock
Atka mackerel
Pacific cod
Northern rockfish
Arrowtooth flounder
Greenland turbot
Pacific ocean perch
Rock sole
Skates
Popeye grenadier
Shortspine thornyhead
Shortraker rockfish
Pacific halibut
Sablefish
Red squid
Rougheye rockfish
Golden king crab
Rex sole
Flathead sole
Dover sole
Other species

Total

Includes all species not listed.
Less than 0.1 % of the total biomass.
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Table 11 .--Average catch per unit effort (kg/h) and biomass (t) of the major
fisheries resources in the northwest subarea.

Species
CPUE
(kg/h) Biomass (t)

Percent
of total

Giant grenadier
Walleye pollock
Atka mackerel
Pacific cod
Northern rockfish
Arrowtooth flounder
Greenland turbot
Pacific ocean perch
Rock sole
Skates
Popeye grenadier
Shortspine thornyhead
Shortraker rockfish
Pacific halibut
Sablefish
Red squid
Rougheye rockfish
Golden king crab
Rex sole
Flathead sole
Dover sole
Other species

Total

Includes all species not listed.
Less than 0.1 % of the total biomass.
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Table 12 .--Average catch per unit effort (kg/h) and estimated biomass (t) of
the major fisheries resources in the Bowers Ridge subarea.

CPUE
(kg/h) Biomass (t)Species Percent

of total

Giant grenadier
Pacific ocean perch
Greenland turbot
Shortspine thornyhead
Rougheye rockfish
Popeye grenadier
Sablefish
Northern rockfish
Shortraker rockfish
Skates
Arrowtooth flounder
Pacific halibut
Red squid
Walleye pollock
Rex sole
Golden king crab
Dover sole
Rock sole
Flathead sole
Atka mackerel
Pacific cod
Other species

Total

Includes all species not listed.
Less than 0.1 kg/h.
Less than 0.1 % of the total biomass.



Figure 13. --Average catch per unit effort (kg/h) and estimated biomass (t) of the major fisheries
resources of the southwest Aleutian Islands subarea.



Figure 14.--Average catch per unit effort (kg/h) and estimated biomass (t) of the major fisheries
resources of the southeast Aleutian Islands subarea.



Figure 15. --Average catch per unit effort (kg/h) and estimated biomass (t) of the major fisheries
resources of the northwest Aleutian Islands subarea.



Figure 16. --Average catch per unit effort (kg/h) and estimated biomass (t) of the major fisheries
resources in the northeast Aleutian Islands subarea.



Figure 17. --Average catch per unit (kg/h) and estimated biomass (t) of the major fisheries resources in
the Bowers Ridge Aleutian Islands subarea.



Figure 18. --Distribution and relative abundance of walleye pollock in the southwest and northwest subareas
of the Aleutian region during the 1983 cooperative U.S. -Japan Aleutian Islands survey.



Figure 19. --Distribution and relative abundance of walleye pollock in the northeast and southeast subareas
of the Aleutian region during the 1983 cooperative U.S.-Japan Aleutian Islands survey.



Figure 20. --Distribution and relative abundance of walleye pollock
in the southern Bering Sea subarea during the 1983
cooperative U.S. -Japan Aleutian Islands survey.



39

Figure 21.--Distribution and relative abundance of walleye pollock in
the Bowers Ridge subarea of the Aleutian region during the
1983 cooperative U.S. -Japan Aleutian Islands survey.
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Table 13.--Mean CPUE (kg/h) and estimated biomass (t) for walleye pollock by
area, subarea, and depth interval.

Depth CPUE Biomass
Area Subarea (m) (kg/h) (t)

Aleutian

Southwest

Southeast

Northwest

Northeast

Bowers Ridge

Bering Sea
Southern

Less than 0.1 kg/h.
No sampling area available.
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WALLEYE POLLOCK

Figure 22 .--Mean CPUE (kg/h) and estimated biomass (t)
for walleye pollock by area, subarea, and
depth interval.
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of walleye pollock in the Aleutian Islands area was estimated at 539,400

metric tons (t), almost double that of the southern Bering Sea subarea.

Nearly two-thirds of the estimated biomass in the Aleutian Islands area was

found in the northeast and southwest subareas.

With the exception of the Bowers Ridge subarea, the size composition

curves of walleye pollock in the Aleutian Islands area were similar to the

principal size modes (the lengths with the largest percentage of fish)

occurring between 40 and 55 cm (Fig. 23). At depths greater than 200 m nearly

all of the fish were greater than 40 cm but in the l0l- to 200-m depth

interval smaller fish (20-30 cm) were observered in the catches. In the

southern Bering Sea subarea, the principal size mode was very similar to the

Aleutian Islands subareas with the exception of very few fish in the 20- to 30-

cm interval. Small walleye pollock around 10 cm in length, however, were

found to occur in catches in this subarea.

Giant grenadier (Albatrossia pectoralis)

Giant grenadier, a nonutilized species, occurred throughout the survey

area but were primarily found in the Aleutian Islands subareas at depths

greater than 500 m (Fig. 24). The northwest subarea had the highest mean

catch rate (1,125 kg/h) and also the highest portion (46%) of the estimated

biomass in the Aleutian Islands area, 382,200 t (Table 14).

The size composition of giant grenadier (snout to anus measurements)

shows that the northeast and northwest Aleutian subareas had the largest

average-size fish (Fig. 25). Within the Aleutian Islands subareas, the

lengths of the principal modes varied, with the southwest and Bowers Ridge

subareas having a higher percentage of smaller fish. By depth, larger-size

primary modes and mean lengths were found in all Aleutian subareas in the



WALLEYE POLLOCK

Figure 23. --Size composition of walleye pollock, sexes combined, by survey area, subarea, and depth
zone.
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Figure 24 .--Mean CPUE (kg/h) and estimated biomass (t)
for giant grenadier by area, subarea, and
depth interval.
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Table 14 .--Mean CPUE (kg/h) and estimated biomass (t) for giant grenadier by
area, subarea, and depth interval.

Depth CPUE Biomass
Area Subarea (m) (kg/h) (t)

Aleutian

Southwest

Southeast

Northwest

Northeast

Bowers Ridge

Bering Sea
S o u t h e r n

* No sampling area available.



Figure 25. --Size composition of giant grenadier, sexes combined, by survey area, subarea, and depth
zone.
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301- to 500-m depth interval than in the 501- to 900-m depth interval.

Atka mackerel (Pleurogrammus monopterygius)

Dense concentrations of Atka mackerel were encountered intermittently

throughout the survey area. In the western Aleutian Islands they occurred on

Stalemate Bank, Tahoma Reef, and Buldir Reef; in the eastern Aleutian Islands

they occurred on the Petrel Spur portion of Petrel Reef and in Seguam Pass

(Figs. 26-29). The highest abundance occurred in the southwest (45%) and

southeast (22%) subareas with no Atka mackerel present in catches from the

Bowers Ridge subarea and only one small catch from the southern Bering Sea

subarea (Table 15, Fig. 30). By depth, 99% of the estimated biomass resulted

from the l- to 100-m and l0l- to 200-m depth intervals.

Size composition data indicate some differences in the size composition

of Atka mackerel in the Aleutian Islands (Fig. 31). A complete absence of

fish smaller than approximately 35 cm was observed in the southeast subarea

while in the southwest subarea the data indicate a strong recruitment of fish

25-34 cm, and a lower percentage of larger fish. Considerably weaker

recruitment was indicated for the northeast and northwest subareas where the

size compositions were very similar but the principal size mode in the

northwest subarea occurred at a slightly higher size range.

Pacific cod (Gadus macrocephalus)

Pacific cod were ubiquitous throughout the Aleutian Islands and the

southern Bering Sea. Highest densities were encountered along the north side

of the islands, in the southern Bering Sea and near Buldir Reef in the

northwest subarea (Figs. 32-35). Mean CPUE's were highest in the southern

Bering Sea (354 kg/h) and northwest (268 kg/h) subareas of the Aleutian

Islands area; however, 78% of the biomass was evenly distributed between the



Figure 26. --Distribution and relative abundance of Atka mackerel in the southwest and northwest subareas
of the Aleutian region during the 1983 cooperative U.S. -Japan Aleutian Islands survey.



Figure 27. --Distribution and relative abundance of Atka mackerel in the southeast and northeast subareas
of the Aleutian region during the 1983 cooperative U.S. -Japan Aleutian Islands survey.



Figure 28. --Distribution and relative abundance of Atka mackerel in the
southern Bering Sea subarea during the 1983 cooperative
U.S.-Japan Aleutian Islands survey.
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Figure 29. --Distribution and relative abundance of Atka mackerel in the
Bowers Ridge subarea during the 1983 cooperative U.S.-Japan
Aleutian Islands survey.
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Table 15. --Mean CPUE (kg/h) and estimated biomass for Atka mackerel by area,
subarea, and depth interval.

Depth CPUE Biomass
Area Subarea (m) (kg/h) (t)

Southeast

Northeast

Bowers Ridge

Bering Sea
Southern

Aleutian

Southwest

Northwest

Less than 0.1 kg/h.
No sampling area available.
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Figure 30. --Mean CPUE (kg/h) and
for Atka mackerel by
depth interval.

estimated biomass (t)
area, subarea, and



Figure 31 .--Size composition of Atka mackerel, sexes combined, by survey area, subarea, and
depth zone.



Figure 32.-- Distribution and relative abundance of Pacific cod in the southwest and northwest subareas
of the Aleutian region during the 1983 cooperative U.S. -Japan Aleutian Islands survey.



Figure 33. --Distribution and relative abundance of Pacific cod in the southeast and northeast subareas of
the Aleutian region during the 1983 cooperative U.S. -Japan Aleutian Islands survey.
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Figure 35. --Distribution and relative abundance of Pacific cod in the
Bowers Ridge subarea during the 1983 cooperative U.S.-Japan
Aleutian Islands survey.



59

southern Bering Sea (45,600 t), northwest (44,000 t), northeast (40,300 t),

and the southeast (34,500 t) Aleutian Islands subareas (Table 16, Fig. 36).

The size composition of Pacific cod was similar in the southeast,

northeast, and northwest subareas of the Aleutian Islands with most of the

individuals being in the 50- to 80-cm size range (Fig. 37). Although smaller

fish (less than 60 cm) were present in all areas of the Aleutian Islands

area, a larger percentage of smaller fish were found in the southwest subarea.

In the southern Bering Sea subarea a considerably larger percentage of the

available population was in the 40- to 60-cm size range than in the Aleutian

Islands area.

Pacific ocean perch (Sebastes alutus)

Pacific ocean perch were unevenly distributed throughout the survey area.

In the southern Bering Sea subarea the distribution was very clumpy with dense

concentrations -encountered off Makushin Bay and Inanudak Bay, and northeast

of the Islands of Four Mountains (Figs. 38-41). In the eastern portion of

the Aleutian Islands largest concentrations were found at Atka and Amlia

Islands, particularly on the south side of the islands. In the western

Aleutian Islands largest concentrations were found on the south side of Tahoma

and Buldir Reefs.

The highest density, 738 kg/h, was found in the southern Bering Sea

subarea which also contained an estimated biomass of 97,500 t (Table 17,

Fig. 42). Seventy-five percent of the total estimated biomass of the Aleutian

Islands area (144,100 t) was contained in two subareas: the southeast

(66,000 t) and the southwest (42,400 t). Depth intervals containing the

highest CPUE values differed between subareas. While Pacific ocean perch

occurred at the highest mean catch rate between 100 and 300 m, the highest
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Table 16 .--Mean CPUE (kg/h) and estimated biomass (t) of Pacific cod by
area, subarea, and depth interval.

Area Subarea
Depth CPUE Biomass
(m) (kg/h) (t)

Southwest

Southeast

Northeast

Bowers Ridge

Bering Sea
Southern

Aleutian

Northwest

No sampling area available.
Less than 0.1 kg/h.
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Figure 36. --Mean CPUE (kg/h) and estimated biomass (t)
of Pacific cod by area, subarea, and depth
interval.



Figure 37. --Size composition of Pacific cod, sexes combined, by survey area, subarea, and depth zone.





Figure 39. --Distribution and relative abundance of Pacific ocean perch in the northeast and southeast
subareas of the Aleutian region during the 1983 cooperative U.S.-Japan Aleutian Islands survey.



Figure 40. --Distribution and relative abundance of Pacific ocean perch
in the southern Bering Sea subarea during the 1983 cooperative
U.S.-Japan Aleutian Island survey,
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Figure 41. --Distribution and relative abundance of Pacific ocean perch in
the Bowers Ridge subarea during the 1983 cooperative U.S.-Japan
Aleutian Islands survey.
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Table 17. --Mean CPUE (kg/h) and estimated biomass for Pacific ocean perch
by area, subarea, and depth interval.

Depth CPUE Biomass
Area Subarea (m) (kg/h) (t)

Aleutian

Bering Sea

Southwest

Southeast

Northwest

Northeast

Bowers Ridge

Southern

Less than 0.1 kg/h.
No sampling area available.
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Figure 42. --Mean CPUE (kg/h) and estimated biomass for
Pacific ocean perch by area, subarea, and
depth interval.
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catch rates were between 101 and 200 m in the southern Bering Sea subarea but

were highest between 201 and 300 m in the Aleutian Islands subareas.

With the exception of the Bowers Ridge subarea, the size composition

within the survey area showed similarity in that the majority of the

population was in the 25- to 35-cm size range (Fig. 43). The southwest

contained a lower percentage of larger fish than the other subareas and the

Bowers Ridge subarea contained a lower proportion of smaller fish.

Sablefish (Anoplopoma fimbria)

Sablefish were found throughout the survey area with the highest

abundance in the eastern portion of the Aleutian Islands (Figs. 44-47).

Highest densities were encountered in the northeast subarea (208 kg/h) and the

highest mean catch rate by depth in the Aleutian Islands subareas occurred in

the deepest depth strata sampled, 501-900 m (Table 18, Fig. 48). In the

southern Bering Sea subarea, however, the highest density by depth was

encountered in the 301- to 500-m interval. Over 68% of the estimated biomass

for the Aleutian Islands subareas was located in the northeast subarea and

nearly 90% was estimated from the two eastern Aleutian subareas.

The size composition of sablefish was similar throughout the survey area

with the exception of the Bowers Ridge subarea where there were very few

individuals smaller than 60 cm and the principal mode occurred from

approximately 60-80 cm (Fig. 49). In the other subareas the majority of

the population ranged from 50 to 75 cm.

Other Rockfish

Four other species of rockfish, the northern, shortraker, rougheye, and

shortspine thornyhead, occur throughout the survey area. Although they are not

as widely distributed or in as high abundance as the dominant species, they do



Figure 43. --Size composition of Pacific ocean perch, sexes combined, by survey area, subarea, and depth
zone.



Figure 44. --Distribution and relative abundance of sablefish in the southwest and northwest subareas of
the Aleutian region during the 1983 cooperative U.S.-Japan Aleutian Islands survey.



Figure 45.-- Distribution and relative abundance of sablefish in the southeast and northeast subareas of the
Aleutian region during the 1983 cooperative U.S. -Japan Aleutian Islands survey.



Figure 46. --Distribution and relative abundance of sablefish in the
southern Bering Sea subarea during the 1983 cooperative
U.S.-Japan Aleutian Islands survey.



74

Figure 47 .--Distribution and relative abundance of sablefish in the Bowers
Ridge subarea during the 1983 cooperative U.S.-Japan Aleutian
Islands survey.



75

Table 18. --Mean CPUE (kg/h) and estimated biomass (t) for sablefish by area,
subarea, and depth interval.

Depth CPUE Biomass
Area Subarea (m) (kg/h) (t)

Southwest

Southeast

Northwest

Northeast

Bowers Ridge

Bering Sea
Southern

Aleutian

Less than 0.1 kg/h.
No sampling area available.
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Figure 48.--Mean CPUE (kg/h) and estimated biomass (t)
for sablefish by area, subarea, and depth
interval.



Figure 49. --Size composition of sablefish, sexes combined, by survey area, subarea, and depth zone.



78

occur at levels which will support harvesting in certain areas of the Aleutian

Islands and the southern Bering Sea.

Northern rockfish (Sebastes polyspinis) --Northern rockfish were primarily

distributed in the western Aleutian Islands subareas and in the shallowest

depth interval sampled where the mean catch rates averaged 308 kg/h in the

southwest, 265 kg/h in the northwest, and 263 kg/h in the southeast subareas

(Table 19). These three subareas contain nearly 93% of the total biomass

estimate of 44,500 t for the Aleutian Islands subareas, and the l- to 100-m

depth interval contained over 63% of the total (Fig. 50).

Northern rockfish ranged in size from approximately 25 to 35 cm (Fig.

51). In most subareas, the size composition curve peaked near 30 cm; however,

in the southeast subarea, there was a strong showing of smaller fish (peak

mode at approximately 24 cm).

Shortraker rockfish (Sebastes borealis)--Shortraker rockfish were

relatively evenly distributed throughout the survey area but occurred in

higher abundance in the southern Bering Sea and the northeast Aleutian Islands

subareas. The mean catch rate in the southern Bering Sea subarea (101 kg/h)

was nearly double that of the highest mean catch rate in the Aleutian Islands

subareas (the northeast subarea with 52 kg/h), as shown in Table 20. The

estimated biomass was more evenly distributed between subareas: 13,100 t for

the southern Bering Sea and 10,800 t for the northeast subarea. Throughout

the survey area shortraker rockfish were by far most abundant in the 301- to

500-m depth interval (Fig. 52).

The size composition of shortraker rockfish was found to be quite

different between survey subareas (Fig. 53). In the southern subareas the

majority of the specimens were small, less than 50 cm with a principal mode

below 40 cm. In the subareas north of the island chain, mean length increased
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Table 19 .--Mean CPUE (kg/h) and estimated biomass for northern rockfish by

area, subarea, and depth-interval.

Depth CPUE Biomass
Area Subarea (m) (kg/h) (t)

Southwest

Southeast

Northwest

Northeast

Bering Sea
Southern

Aleutian

Bowers Ridge

Less than 0.05 kg/h.
No sampling area available.
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Figure 50. --Mean CPUE (kg/h) and estimated biomass (t)
for northern rockfish by area, subarea,
and depth interval.



Figure 51 .--Size composition of northern rockfish,
depth zone.

sexes combined, by survey area, subarea, and
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Table 20 .--Mean CPUE (kg/h) and estimated biomass for shortraker rockfish by
area, subarea, and depth interval.

Depth CPUE Biomass
Area Subarea (m) (kg/h) (t)

Aleutian

Southwest

Southeast

Northwest

Northeast

Bowers Ridge

Bering Sea
Southern

* No sampling area available.



Figure 52. --Mean CPUE (kg/h) and estimated biomass (t)
for shortraker rockfish by area, subarea
and depth interval.



Figure 53. --Size composition of shortraker rockfish, sexes combined, by survey area, subarea, and
depth zone.
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from west to east as the range of the size composition broadened and the

principal length modes contained fish 50 cm or longer. Shortraker rockfish

from the southern Bering Sea subarea had the largest mean length.

Rougheye rockfish (Sebastes aleutianus) --Rougheye rockfish occurred in

highest density in the northeast subarea where the mean catch rate was 35

kg/h (Table 21). With the exception of the northwest subarea, rougheye

rockfish density was generally equal among subareas as the catch rates ranged

from 21 to 26 kg/h. Over 36% (20,600 t) of the estimated biomass from the

Aleutian Islands subareas was located in the northeast subarea. Similar to

shortraker rockfish, rougheye rockfish were most abundant in the 301- to

500-m depth interval (Fig. 54).

Throughout the survey area, the majority of rougheye rockfish ranged

from 25 to 50 cm (Fig. 55). In the northeast, Bowers Ridge, and the southern

Bering Sea subareas, a higher percentage of larger individuals (41-50 cm)

were found in contrast to the southwest subarea where a larger percentage of

smaller fish (31-40 cm) were present.

Shortspine thornyhead (Sebastolobus alascanus) --Shortspine thornyheads

occurred in highest density in the Bowers Ridge, southwest, and northwest

subareas. In the Bowers Ridge subarea the mean catch rate -ranged from 22 to

29 kg/h and in the 301-500 and 501-900 m depth intervals, 26 and 37 kg/h,

respectively (Table 22, Fig. 56). In the Aleutian Islands area the estimated

biomass of 15,100 t was evenly distributed among the five subareas.

The size composition of shortspine thornyheads in the southeast,

northeast, Bowers Ridge, and southern Bering Sea subareas were similar with

a high percentage of the population occurring in the 25- to 50-cm size range

(Fig. 57). The southwest subarea contained a much higher percentage of
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Table 21 .--Mean CPUE (kg/h) and estimated biomass for rougheye rockfish by
 area, subarea, and depth interval.

Aleutian

Bering Sea

Southwest

Southeast

Northwest

Northeast

Bowers Ridge

Southern

* No sampling area available.
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Figure 54 .--Mean CPUE (kg/h) and estimated biomass (t)
for rougheye rockfish by area, subarea,
and depth interval.



Figure 55. --Size composition of rougheye rockfish, sexes combined, by survey area, subarea, and
depth zone.



89

Table 22 .--Mean CPUE (kg/h) and estimated biomass for shortspine thornyhead
by area, subarea, and depth interval.

Depth CPUE Biomass
Area Subarea (m) (kg/h) (t)

Southwest

Southeast

Northwest

Bering Sea
Southern

Aleutian

Northeast

Bowers Ridge

Less than 0.1 kg/h.
No sampling area available.
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Figure 56. --Mean CPUE (kg/h) and estimated biomass (t)
for shortspine thornyhead by area, subarea,
and depth interval.



Figure 57 .--Size composition of shortspine thornyhead, sexes combined, by survey area,
depth zone.

subarea, and
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smaller fish, 20-40 cm, while the northwest subarea contained nearly equal

portions of two size groups, 20-35 and 35-53 cm.

Flatfish

The populations of flatfish in the Aleutian Islands and the southern

Bering Sea are small compared to other areas of the northeastern Pacific

ocean and the Bering Sea. Of the seven species of flatfish included in this

report, only three species, Greenland turbot, arrowtooth flounder, and Pacific

halibut, may support continued commercial exploitation.

Greenland turbot (Reinhardtius hippoglossoides)--Although Greenland

turbot were captured in all subareas of the survey area, they are primarily

distributed in the northeast and southern Bering Sea subareas where mean

catch rates were 170 and 116 kg/h, respectively (Table 23). In both subareas,

highest abundance was found in the 501- to 900-m depth interval (Fig. 58).

Nearly 75% of the total estimated biomass of the Aleutian Islands subareas

(49,800 t) was contained in the northeast subarea, while 28% was estimated

for the southern Bering Sea.

The size composition of Greenland turbot was similar in the northeast and

southern Bering Sea subareas, displaying a bimodal distribution of two

prominent size groups: 50-75 and 78-95 cm (Fig. 59). In the southern Bering

Sea subarea there was a higher percentage of larger fish than in the northeast

subarea.

Arrowtooth flounder (Atheresthes stomias) --Arrowtooth flounder were

primarily distributed along the north side of the Aleutian Islands and into

the southern Bering Sea. Highest densities were found in the northeast

subarea where the mean catch rate was 90 kg/h (Table 24). In the northeast
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Table 23 .--Mean CPUE (kg/h) and estimated biomass (t) for Greenland turbot by
area, subarea, and depth interval.

Depth CPUE Biomass
Area Subarea (m) (kg/h) (t)

Southwest

Southeast

Northwest

Bering Sea
Southern

Aleutian

Northeast

Bowers Ridge

* No sampling area available.
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Figure 58. --Mean CPUE (kg/h) and
for Greenland turbot
depth interval.

estimated biomass (t)
by area, subarea, and



Figure 59 .--Size composition of Greenland turbot,
depth zone.

sexes combined, by survey area, subarea, and
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Table 24 .--Mean CPUE (kg/h) and estimated biomass (t) for arrowtooth flounder
by area, subarea, and depth interval.

Depth CPUE Biomass
Area Subarea (m) (kg/h) (t)

Aleutian

Southwest

Southeast

-Northwest

Northeast

Bowers Ridge

Bering Sea
Southern

Less than 0.1 kg/h.
No sampling area available.
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and northwest subareas the depth range of highest abundance was the 301- to

500-m depth interval, while in the southern Bering Sea subarea it was both

the l0l- to 200-m and 501- to 900-m depth intervals (Fig. 60). Forty-nine

percent of the total estimated biomass of the Aleutian Islands subareas

(19,700 t) was located in the northeast subarea and 23% was in the northwest

subarea. The estimated biomass in the southern Bering Sea subarea was 9,500 t,

similar to the abundance estimated for the northwest subarea (9,100 t).

The size compositions in the three subareas which contained the majority

of the biomass were quite different (Fig. 61). In the northeast subarea the

size ranged from 30 to 90 cm with the principal mode between 55 and 61 cm.

The northwest and southern Bering Sea subareas contained higher percentages of

smaller fish: a 40- to 55-cm mode in the northwest subarea and a 20- to 40-cm

mode in the southern Bering Sea.

Pacific halibut (Hippoglossus

distributed in the southern Bering

of the Aleutian Islands area. The

stenolepis) --Pacific halibut were primarily

Sea subarea and the eastern portion

highest mean catch rates occurred in the

southern Bering Sea subarea (56 kg/h), and by depth, in the l- to 100-m and

l0l- to 200-m depth intervals throughout the survey area (Table 25, Fig. 62).

Over 75% of the total estimated biomass of the Aleutian Islands area

(13,500 t) was contained in the northeast (6,800 t) and southeast (6,700 t)

subareas, and 7,300 t was estimated for the southern Bering Sea.

The size composition of Pacific halibut within the subareas of principal

abundance varied (Fig. 63). Although the size range was similar in all three

subareas, the size at which the principal mode was found varied from 45-70 cm

in the southern Bering Sea subarea to 25-40 cm in the northeast subarea and

70-90 cm in the southeast subarea.
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Figure 60 .--Mean CPUE (kg/h) and estimated biomass (t)
for arrowtooth flounder by area, subarea,
and depth interval.



Figure 61 .--Size composition of arrowtooth flounder, sexes combined, by survey area,
and depth zone.

subarea,
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Table 25.--Mean CPUE (kg/h) and estimated biomass (t) for Pacific halibut by

area, subarea, and depth interval.

Depth CPUE Biomass
Area Subarea (m) (kg/h) (t)

Aleutian

Bering Sea

Southwest

Southeast

Northwest

Northeast

Bowers Ridge

Southern

* No sampling area available.
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Figure 62. --Mean CPUE (kg/h) and estimated biomass (t)
for Pacific halibut by area, subarea, and
depth interval.



Figure 63. --Size composition of Pacific halibut, unsexed, by survey area, subarea, and depth zone.
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Other Flounders

Four other species of flounders are found in the Aleutian Islands area

and the southern Bering Sea subarea: rock sole (Pleuronecetes bilineata); rex

sole (Glyptocephalus zachirus); Dover sole (Microstomus pacificus); and

flathead sole (Hippoglossoides elassodon). The abundance of these species

is quite low and although the populations may produce a few catches large

enough to be of commercial value, they probably will not be able to sustain

the continued harvesting of a directed fishery. Available data on these

species are presented in Figures 64-68 and Tables 26-29.

Skates

Several species of skates (Rajidae and Bathyrajidae) are distributed in

the Aleutian Islands area and the southern Bering Sea. Since it is difficult

to differentiate among species, they have been combined into one group.

Skates are found throughout the survey area and were most abundant along the

north side of the Aleutian Islands area and the southern Bering Sea subarea

where the mean catch rates ranged from 24 to 29 kg/h (Table 30). In the

Aleutian Islands area the highest mean catch rates occurred in the 201- to

300-m and 301- to 500-m depth intervals, while in the southern Bering Sea

subarea they occurred in the l0l-, to 200-m and 301- to 500-m depth intervals

(Fig. 69). In the Aleutian Islands area the estimated biomass (17,400 t) was

fairly evenly divided between all subareas with the exception of Bowers

Ridge, and also among all depth intervals except the shallowest.

Red squid (Berryteuthis magister)

Red squid were found in all subareas of the survey area with the highest

mean catch rates encountered in the southwest subarea, and by depth, in the

201- to 300-m depth interval (Table 31, Fig. 70). Over 69% of the total



Figure 64. --Size composition of rock sole, sexes combined, by survey area, subarea, and depth zone.
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Figure 65. --Mean CPUE (kg/h) and estimated biomass (t)
for rock sole by area, subarea, and depth
interval.



Figure 66. --Mean CPUE (kg/h) and estimated biomass for rex
sole by area, subarea, and depth interval.
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Figure 67. --Mean CPUE (kg/h) and estimated biomass for
Dover sole by area, subarea, and depth
interval.
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Figure 68. --Mean CPUE (kg/h) and estimated biomass (t)
for flathead sole by area, subarea, and
depth interval.
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Table 26 .--Mean CPUE (kg/h) and estimated biomass (t) for rock sole by area,
subarea, and depth interval.

Depth CPUE Biomass
Area Subarea (m) (kg/h) (t)

Aleutian

Bering Sea

Southwest

Southeast

Northwest

Northeast

Bowers Ridge

Southern

Less than 0.1 kg/h.
No sampling area available.



110

Table 27 .--Mean CPUE (kg/h) and estimated biomass (t) for rex sole by area,
subarea, and depth interval.

Depth CPUE Biomass
Area Subarea (m) (kg/h) (t)

Aleutian

Southwest

Southeast

Northwest

Northeast

Bowers Ridge

Bering Sea
Southern

* No sampling area available.
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Table 28 .--Mean CPUE (kg/h) and estimated biomass (t) for Dover sole by area,
subarea, and depth interval.

Depth CPUE Biomass
Area Subarea (m) (kg/h) (t)

Aleutian

Bering Sea

Southwest

Southeast

Northwest

Northeast

Bowers Ridge

Southern

Less than 0.1 kg/h.
No sampling area available.
Less than 0.5 t.
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Table 29 .--Mean CPUE (kg/h) and estimated biomass (t) for flathead Sole by
area, subarea, and depth interval.

Depth CPUE Biomass
Area Subarea (m) (kg/h) (t)

Aleutian

Southwest

Southeast

Northwest

Northeast

Bowers Ridge

Bering Sea
Southern

Less than 0.1 kg/h.
No sampling area available.
Less than 0.5 t.
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Table 30 .--Mean CPUE (kg/h) and estimated biomass (t) of skates by area,
subarea, and depth interval.

Depth CPUE Biomass
A r e a Subarea (m) (kg/h) (t)

Southeast

Northwest

Northeast

Southern

Aleutian

Southwest

Bowers Ridge

Bering Sea

No sampling area available.
Less than 0.1 kg/h.
Less than 0.5 t.



Figure 69 .--Mean CPUE (kg/h) and estimated biomass (t)
for skates by area, subarea, and depth
interval.
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Table 31 .--Mean CPUE (kg/h) and estimated biomass for red squid by area,
subarea, and depth interval.

Depth CPUE Biomass
Area Subarea (m) (kg/h) (t)

Aleutian

Bering Sea

Southwest

Southeast

Northwest

Northeast

Bowers Ridge

Southern

No sampling area available.
Less than 0.5 t.
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Figure 70.-Mean CPUE (kg/h) and estimated biomass (t)
for red squid by area, subarea, and depth
interval.
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estimated biomass for the Aleutian Islands area was also located in the

southwest subarea.

Although the size composition of red squid varied within the survey

subareas, the largest mean size occurred in the subarea of highest abundance

(southwest), where the size (mantle length) of the principal mode ranged from

22 to 33 cm (Fig. 71).

Golden king crab (Lithodes aequispina)

Although otter trawls equipped with roller gear are usually not

considered a good sampling tool for estimating the abundance of crab, the

mean catch rates can be useful in providing information on the relative

abundance. Golden king crab were distributed in all subareas of the survey

area. Highest mean catch rates were found in the western portion of the

Aleutian Islands area primarily in the southwest subarea, 7 kg/h, and in the

l0l- to 200-m depth interval, 16 kg/h (Table 32, Fig. 72).

Temperature Observations

During the survey, water temperature information was collected at

selected stations using expendable bathythermograph temperature probes (XBT's).

Surface water temperatures were collected at 422 stations and bottom water

temperatures were collected at 359 stations (Appendix 3). The surface

temperatures recorded throughout the survey ranged from 5.6 to l0.0°C. The

considerably wide range of temperatures were caused by the S-month survey

time period as well as the wide geographical area covered. Other contributing

factors were the strong tides and currents characteristic of the Aleutian

Islands region.

Mean surface and bottom temperatures are presented by subarea and depth

interval in Table 33. Bottom temperatures decreased with increasing depth
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Table 32 .--Mean CPUE (kg/h) and estimated biomass for golden king crab by
area, subarea, and depth interval.

Area Subarea
Depth CPUE Biomass
(m) (kg/h) (t)

Aleutian

Bering Sea

Southwest

Southeast

Northwest

Northeast

Bowers Ridge

Southern

* No sampling area available.
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Figure 72.--Mean CPUE (kg/h) and estimated biomass (t)
for golden king crab by area, subarea, and
depth interval.
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Table 33 .--Average surface and sea floor water temperatures by depth and
subarea collected during the 1983 Aleutian Island survey.

Area Subarea
Depth
(m)

Average temperature (°C)
Surface (n) Bottom (n)

Aleutian

Southwest

Southeast

Northwest

Northeast

Bowers Ridge

Bering Sea
Southern
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and generally were higher on the south side of the island chain than the

north side and were higher in the east than in the west. The lowest bottom

temperatures were recorded at Bowers Ridge. In comparison with the

bathymetric profile obtained from the 1980 survey, bottom temperatures were

somewhat higher in 1983 (about 0.3°C on the average) at depths less than

300 m, but there were no appreciable differences at depths greater than 300 m.



123

REFERENCES

Alverson, D. L., and W. T. Pereyra. 1969. Demersal fish explorations in the

northeastern Pacific Ocean--an evaluation of exploratory fishing methods

and analytical approaches to stock size and yield forecasts. J. Fish.

Res. Board Can. 26(8):1985-2001.

Geisser, S., and W. F. Eddy. 1979. A predictive approach. to model selection.

J. Am. Stat. Assoc. 74(365):153-160.

Wilderbuer, T. K., K. Wakabayashi, L. L. Ronholt, and H. Yamaguchi. 1985.

Survey report: Cooperative U.S. -Japan Aleutian Islands groundfish trawl

survey--1980. U.S. Dep. Commer., NOAA Tech. Memo. NMFS F/NWC-93, 356 p.



 
 
 
 
 
 
 

THIS PAGE INTENTIONALLY LEFT BLANK 



125

APPENDIX 1

Length-Weight Data

Length-weight data by species collected throughout the Aleutian Islands
are presented in Appendix 1. All weight measurements are recorded in grams,
all length measurements in centimeters, and the fitted least squares regression
equations are given. in millimeters.
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Length-weight relationships were examined for each species, by sex, using
linear least squares regression techniques. The resulting estimated regression

Northern rockfish

Shortraker rockfish

Shortspine thornyhead

Greenland turbot

Rock sole

Red squid

equation and coefficients are as follows:

Weight (grams) = (a) Length (mm)b

Walleye pollock

Atka mackerel

Pacific cod

Pacific ocean perch

Sablefish
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Shortspine thornyhead rockfish
Total survey area
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Greenland turbot

Total survey area
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Rock sole
Total survey area
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Red squid



 
 
 
 
 
 
 

THIS PAGE INTENTIONALLY LEFT BLANK 



APPENDIX 2

Sample Error

The precision of the biomass estimates for most of the species discussed
in this report are presented in Appendix 2 as sample error. Sample error
is calculated as:

[(95% upper confidence interval-mean estimate)/(mean estimate)] X 100

The confidence intervals are symmetrically distributed about the mean.
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Species

Atka mackerel

Walleye pollock

Pacific cod

Pacific ocean perch

Sablefish

Giant grenadier

Northern rockfish

Shortraker rockfish

Shortspine thornyhead

Rougheye rockfish

Greenland turbot

Arrowtooth flounder

Rock sole

Pacific halibut

Flathead sole

Dover sole

Rex sole

Red squid

Red king crab

Aleutian sample S. Bering Sea sample
biomass error biomass error
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APPENDIX 3

Water Temperature Data

Surface and bottom water temperature data by vessel and station are
presented in Appendix 3. All water temperature measurements are recorded
in degrees Celsius.
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