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Chan~es in Flounder Abundance in the Gulf of Alaska From 1961 to 1973-76 

by 

Lael L. Ronholt 

Flounders, principally arrowtooth flounder (Atheresthes stomias), 

flathead sole (Hippoglossoides elassodon), rex sole (Glyptocephalus zach

irus), Dover sole (Microstomus pacificus), and rock sole (Lepidopsetta 

bilineata) are primarily captured incidentally in the Soviet fisheries 

for walleye pollock, Atka mackerel, and rockfish and the Japanese fish

eries for Pacific ocean perch and walleye pollock. Because of the inci

dental nature of these catches, the status of these stocks is difficult 

to assess from commercial catch statistics as the effort expended on these 

species cannot be separated from the target species. 

In this report current data are reviewed for all species of flounders 

except Pacific halibut. Catch data for all species were from statistics 

submitted to INPFC by Japan and to the United States by the USSR, Republic 

of Korea, and Poland through bilateral agreements, and from the Alaska 

Department of Fish and Game. Exploitable biomass, allowable biological 

catch and optimum yield of flounders in the Gulf of Alaska have been 

taken from the "Fishery Management Plan for the Gulf of Alaska Groundfish 

Fishery during 1978." 

Otter trawl surveys by the IPHC and NMFS have provided data on the 

distribution, abundance, and species composition of flounders in the 

Gulf of Alaska and should provide some insight as to the general trends 

of the resources. Major surveys were conducted in 1961 and during 1973-76. 



To date these data have not been analyzed by INPFC areas; however, 

analysis has been conducted for mean CPUE by the following regions: 

1. Sanak - 161°00'W to 165°00'W long. 

2. Chirikof - 154°00'W to 158°00'W long. 

3. Kodiak - 151°00'W to 154°00'W long. south of Kodiak Island 

4. Kenai - 148°00'W to 151°00'W long. 

5. Prince William - 144°30'W to 148°00'W long. 

6. Yakutat - 140°00'W to 144°30'W long. 

7. Fairweather - 136°00'W to 140°00'W long. 

The 1961 and 1973-76 survey did not cover identical areas; therefore, 

the analyses of these data were restricted to those areas which were common 

to both survey periods. 

All survey data were standardized to kg/hr: 

C 
CPUEijk = _jj_~ (60) 

ti 

h h i f ff f h kth i h .th were CPUEijk = catc per unto e ort or t e spec es at t e J 

station in the i th subarea, (60) equals the number of minutes in an 

hour, Cijk equals the catch of a species in kilograms and ti equals the 

length of tow in minutes. 

The survey catch per unit of effort by subarea was calculated: 

ni 
[ 

j=l 
CPUEijk 

where ni is the number of stations towed. 
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The overall mean CPUE for the entire Gulf of Alaska was: 

At 

where Ai equals the area of the i th subarea and At equals the area of 

the Gulf of Alaska. 

To examine long term changes in the relative magnitude of fisheries 

resources within the Gulf of Alaska, the mean catch per unit of effort 

(kg/hr) -- CPUE'-- for the 1961 survey by the BCF and IPHC was compared 

with that for the 1973-76 survey by the NMFS. CPUEt values were first 

calculated for each survey period and region-depth zone. When various 

region-depth zones were combined, each mean CPUE' value was weighted in pro

portion to that part of the total area it represented. 

To describe the nature of the changes from 1961 to 1973-76 in the 

respective indices of density, the 1973-76 CPUE' values were divided 

by those for 1961 and 

follows: 

CPUE' ratio 
1973-76 ~ 1961 

0.51 to 2.00 

0.26 to 0.50 

0.13 to 0.25 

Less than 0.13 

2.01 to 4.00 

4.01 to 8.00 

Greater than 8.00 

the resulting ratio coded and described as 

Code 

0 

+ 

++ 

+++ 
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Description 

No marked change 

Moderate decrease 

Large decrease 

Very large decrease 

Moderate increase 

Large increase 

Very large increase 



Data from Commercial Fisheries 

All-nation catches of flounders in the Gulf of Alaska have ranged 

from 2.4 to 19.5 thousand metric tons (table 1). Major peaks in landing 

occurred in 1973 and 1977 when flounders accounted for 10.2 and 8.6% 

of the total groundfish catch respectively (table 2). In all other years 

since 1967, the total flounder catch amounted to less than 8.8 thousand 

mt and made up less than 4.3% of the total groundfish catch. 

The exploitable flounder biomass of the Gulf of Alaska has been 

estimated at 772.000 mt with the largest portions being located in the 

Kodiak (35.9%) and Shumagin (28.5%) areas (table 3). Allowable biological 

catch determinations range from 4,100 mt in southeastern Alaska to 23,900 mt 

in the Kodiak area and totalled 67,000 mt. 

Data from Research Surveys 

In terms of survey CPUE' data, the CPUE' for flounder from the 

1973-76 survey was 1.2 times that of the 1961 surveys. By regions, 

a large increase was indicated in the Sanak region, and moderate 

increases in the Prince William and Kodiak regions (table 4). No ap

parent change occurred in the Chirikof, Yakutat, and Kenai regions; 

however, a moderate decrease was indicated in the Fairweather region. 

Six major and eight minor species occurred in the Gulf of Alaska 

during both the 1961 and 1973-76 resource assessment surveys. 

During the 1961 survey, arrowtooth flounder was the dominant species, 
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Table 1.--Total flounder catches from the Gulf of Alaska 1967-1977!/ 
(thousand metric tons). 

Year U.S. u.s.s.R. Ja:ean ROK Poland Total 

1967 0 Jj 4.5 4.5 

1968 0 1/ 3.4 3.4 

1969 0 '!:_/ 2.6 2.6 

1970 0 '!:_/ 3.8 3.8 

1971 0 '!:_/ 2.4 2.4 

1972 0 1.4 7.5 8.9 

1973 0 1.0 18.5 '!:_/ 19.5 

1974 0 2.0 7.1 11 2/ 9.1 

1975 0 2.8 2.6 ]j 0.1 5.5 

1976 0.2 2.5 2.0 2/ 0 4.5 

1977 0 0.3 18.1 0 0 18.4 

1./ Does not include Pacific halibut. 

'!:_/ Catch, if any, not separately identified in data source. 

5 



1/ 
Table 2.--Flounder catch as percent of total groundfish catch 1967-1977 - • 

Year Percent 

1967 2.5 

1968 2.1 

1969 1.8 

1970 3.1 

1971 1.7 

1972 4.3 

1973 10.2 

1974 4.0 

1975 2.6 

1976 1.9 

1977 8.6 

ll Flounder catches do not include Pacific halibut. 
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Table 3. --Exploitable biomass (EB) and allowable biological catch (ABC) 

of flounders in the Gulf of Alaska by INPFC areas, 1000s mt!/ 

EB 

ABC 

Shumagin 

220 

20.8 

Chirikof 

69 

5.7 

Subareas 
Kodiak '~akutat 

277 

23.9 

154 

12.5 

Southeastern 

52 

4.1 

Total 

772 

67.0 

!/ Source - Fishery Management Plan for the Gulf of Alaska Groundfish 
Fishery during 1978, North Pacific Management Council, P.O. Box 3136 DT, 
Anchorage, AK 99510. 
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Table 4.--Mean catch rates for flounders17uring the 1961 and 1973-76 
groundfish surveys in the Gulf of Alaska-=', 

YEARS CPUE ratio 
Subareas 1961 1973-76 1973-76 1- 1961 

Fairweather 624.9 167.8 0.27 (-) 

Yakutat 152.6 299.4 1.96 (0) 

Prince William 53.1 118.9 2.24 (+) 

Kenai 158.2 201.0 1.27 (0) 

Kodiak 165.0 419.8 2.54 (+) 

Chirikof 180.8 104.0 0.58 (0) 

Sanak 80.6 339.2 4.21 (++) 

Total 128.5 157.8 1.23 (0) 

}:./ Does not indude Pacific halibut. 

8 



accounting for 45% of the total flounder catch, followed by flathead sole 

(15%), rock sole (14%), Pacific halibut (10%), rex sole (2%), and Dover 

sole (1%) (table 5). The minor species together accounted for 12% of 

the total flounder biomass. During the 1973-76 survey, arrowtooth flounder 

was again the dominant species of flounder; however, its percentage of 

the flounder group decreased to 34%. All other major species, except 

halibut which decreased, showed an increase in its contribution to the 

total biomass. 

Arrowtooth Flounder 

Arrowtooth flounder is the dominant flounder species in the Gulf 

of Alaska. The exploitable biomass has been estimated to be 304,000 mt 

with a maximum sustained yield of 24,300 mt. 

Over the entire Gulf of Alaska, the survey data do not show a 

change in mean CPUE between 1961 and 1973-76 (table 6). A large in

crease was shown for the Sanak region and no change in the Yakutat, 

Prince William, Kenai, and Kodiak regions. Data from the Fairweather 

region indicated a moderate decrease. 

Rock Sole 

The exploitable biomass of the second most abundant species, 

rock sole, has been estimated at 205,000 mt and the maximum sustained 

yield at 21,300 mt. 

For the entire Gulf of Alaska, a moderate increase was shown in 

the mean CPUE for rock sole. A large increase was noted in the Sanak 

region, a moderate increase in the Kodiak region, and no change in 

the Yakutat, Prince William, and Kenai regions, while the Chirikof and 

Fairweather regions showed a large and very large decrease respectively 

(table 7). 
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Table 5.--Species composition of the flounder group in the Gulf of 
Alaska during 1961 and 1973-76. 

1961 1973 
Mean Percent of Mean Percent of 
CPUE total CPUE total 

Major species 

Arrowtooth flounder 91.0 44.7 82.8 33.6 
Flathead sole 31.0 15.2 43.7 17.8 
Rock sole 29.2 14.3 46.9 19.1 
Pacific halibut 20.7 10.2 18.0 7.3 
Rex sole 4.1 2.0 19.7 8.0 
Dover sole 2.9 1.4 19.3 7.8 

Total 178.9 87.8 230.4 93.6 

Minor 
1/ 

species -

Total 24.8 12.2 15.8 6.4 --

TOTAL ALL SPECIES 203.7 100.0 246.2 100.0 

1,/ Minor species include starry flounder, butter sole, yellowfin sole, 
English sole, Alaska plaice, sand sole, petrale sole, and slender sole. 
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Table 6.--Mean catch rates for arrowtooth flounder during the 1961 and 
1973-76 groundfish surveys in the Gulf of Alaska. 

YEARS CPUE ratio 
Subarea 1961 1973-76 1973-76 ~ 1961 

Fairweather 287.9 76.7 0.27 (-) 

Yakutat 87.7 126.5 1.44 (0) 

Prince William 41.4 60.4 1.46 (0) 

Kenai 103.0 109.5 1.06 (0) 

Kodiak 43.1 61. 7 1.43 (0) 

Chirikof 105.9 68.4 0.65 (0) 

Sanak 17.4 99.7 5.73 (-t+) 

Total 61.7 59.3 0.96 (0) 
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Table 7.--Mean catch rates for rock sole during the 1961 and 1973-76 
groundfish survey in the Gulf of Alaska. 

YEARS CPUE ratio 
Subarea 1961 1973-76 1973-76 ~ 1961 

Fairweather 3.6 0.4 0.11 (---) 

Yakutat 0.6 0.7 1.17 (0) 

Prince William 1.2 1.1 0.92 (0) 

Kenai 0 0.1 (0) 

Kodiak 90.5 226.3 2.50 (+) 

Chirikof 37.8 9.5 0.25 (--) 

Sanak 38.9 146.6 3. 77 (-t+) 

Total 12.6 33.7 2.67 (+) 
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Flathead Sole 

For the third most abundant species, flathead sole, the exploitable 

biomass has been estimated at 108,000 mt and the maximum sustained yield 

at 8,600 mt. 

Comparison of the data for the two survey periods did not indicate 

a change in the overall abundance of flathead sole in the Gulf of 

Alaska. Within regions, however, a large increase was indicated in 

Prince William and a moderate increase in Kodiak and Sanak (table 8). 

No change was noted in the remaining regions. 

Rex Sole 

No individual exploitable biomass or maximum sustainable yield esti

mates were made for rex sole in the fishery management plan for the Gulf 

of Alaska groundfish fishery. Analysis of these survey data did show 

a moderate increase in rex sole abundance in the Gulf of Alaska (table 9). 

A moderate increa~e ~as noten in the V~kntat re2ion: very lar2e increases 

in Prince William, Kenai, Kodiak and Sanak regions; and no change in 

the Chirikof and Fairweather regions. 

Dover Sole 

No separate exploitable biomass and maximum sustained yield estimates 

were made for Dover sole in the fishery management plan for the Gulf 

of Alaska groundfish fishery. A data comparison from the two major 

survey periods indicates a moderate increase in Dover sole in the Gulf 

of Alaska. Very large increases are indicated in the Kenai, Prince 

William, Kodiak and Sanak regions, with a moderate increase in the 

Yakutat region; no change in the Chirikof region; and a moderate de

crease in the Fairweather region (table 10). 
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Table 8.--Mean catch rates for flathead sole during the 1961 and 1973-76 
groundfish surveys in the Gulf of Alaska. 

YEARS CPUE ratio 
Subarea 1961 1973-76 1973-76 -t 1961 

Fairweather 64.1 50.4 0.79 (0) 

Yakutat 20.4 29.5 1.45 (0) 

Prince William 8.4 33.8 4.02 (++) 

Kenai 54.8 46.2 0.84 (0) 

Kodiak 24.0 50.0 2.08 (+) 

Chirikof 20.2 32.4 1.60 (0) 

Sanak 16.5 45.8 2.78 (+) 

Total 17.7 26. 7 1.51 (0) 
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Table 9. Mean catch rates for rex sole during the 1961 and 1973-76 
groundfi~h surveys in the Gulf of Alaska. 

YEARS CPUE ratio 
Subarea 1961 1973-76 1973-76 ~ 1961 

Fairweather 12.2 14.4 1.18 (0) 

Yakutat 10.6 24.4 2.30 (+) 

Prince William 1.5 13.0 10.83 (+++) 

Kenai 0.2 14.4 72 .oo (+H-) 

Kodiak 1.1 22.4 20.36 (+H-) 

Chirikof 9.0 5.5 0.61 (0) 

Sanak 2.8 33.6 12.00 (+H-) 

Total 3.8 13.6 3.58 (+) 
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Table 10.--Mean catch rates for Dover sole during the 1961 and 1973-76 
groundfish surveys in the Gulf of Alaska. 

YEARS CPUE ratio 
Subarea . 1961 1973-76 1973-76 ~ 1961 

Fairweather 16.8 4.4 0.26 (-) 

Yakutat 12.9 28.2 2.19 (+) 

Prince William 0.4 9.5 23.75 (+++) 

Kenai 0.2 33.3 166.50 (+++) 

Kodiak 0.1 38.4 384.00 (+++) 

Chirikof 2.0 3.8 1.90 (0) 

Sanak 0.1 2.7 27.00 (+++) 

Total 3.6 9.1 2.53 (+) 
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Summary 

Resource assessment survey data indicate a general increase in the 

mean CPUE of flounder species in the Gulf of Alaska from 1961 to 1973-76. 

Comparison of the mean CPUE' indicates a 1.2-fold increase. A moderate 

decrease in the CPUE for the flounder groups was noted for the Fair

weather region, with a moderate increase in the Prince William and 

Kodiak regions, and a large increase in the Sanak region. The mean CPUE' 

for arrowtooth flounder and flathead sole indicated no change in abun

dance. Mean catch rates for rock sole and Dover sole indicated a 

moderate increase (2.7 and 2.5 times respectively) and for rex sole a 

large increase (3.6 times). 

Survey data indicate that the dominant species of flounders in the 

Gulf of Alaska (arrowtooth flounder, rock sole, flathead sole, rex sole, 

and Dover sole) remained unchanged or increased between 1961 and 1973-76, 

and all stocks are believed to be in good condition. During the 1961 

survey, these dominant species comprised 88% of the total flounder bio

mass while in 1973-76 they comprised over 93%. 

17 




