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T.'his report presents a summary of~current information on 

eastern Bering Sea Pacific herring stocks and fisheries 

within Aiaskan waters. All 1981 information contained within 

this report is preliminary and may be revised upon further, 

more detailed, analysis. 

COMMERCIAL FISHERY 

A total of 17,650 m.t. of Pacific herring were harvested in 

eastern Bering Sea commercial fishing districts during 1981 

(Figure 1, Table 1). This was the second highest total harvest 

recorded since the fishery began in the 1960's. Percent 

harvest of estimated available biomass ranged from 8.5, in 

Togiak District, to 17.9, in Norton Sound District. Roe recovery 

from harvested herring ranged from 7.7, in Goodnews Bay District, 

to 9.1%, i~ Togiak District. Wastage of herring was low, only 

about 50 m.t. were estimated to have been lost or dumped during 

the season. Numbers of buyers increased slightly in all areas 

(Table 2). Fishing effort levels decreased in Togiak District, 

but increased in all other areas. Roe-on-kelp harvests occurred 

only in Togiak and Norton Sound Districts and totaled 211,658 kg. 

(Table 3), Value of total herring and roe-on-kelp harvests to 

fishermen was estimated at $6.5 million. 

STATUS OF THE STOCKS 

Aerial surveys were conducted wi~hin all fishing districts, 

except Cape Romanzof , . to determine relative abundance, distribution 

and estimated biomass of herring schools. Basic methods of data 

collection were similar to those used in previous years. Test 

fishing with variable mesh gillnets and samnlins of commercial 



landings were conducted in all fishing districts to determine 

age, size and sexual maturity of herring and to estimate 

occurrence and abundance of other pelagic fishes, 

Pacific herring stocks appeared to be much more abundant in 

all areas during 1981 than in 1980 (Table 4), In general, this 

seemed to be due to a strong recruitment of four year old 

herring from the 1977 year class. Spawn depositon also seemed 

to be good, with totals of 64, 16 and 21 linear km of milt 

sighted during the season in Togiak, Security Cove and Norton 

Sound Districts, respectively. 

Two abundance peaks of herring occurred in Togiak District1 

an early peak on May 3 composed of age five and older herring 

and a later peak on May 15 composed primarily of age four 

herring (Table 5). A single abundance peak was noted in Security 

Cove and Goodnews Bay Districts; on May 14 and in Norton Sound 

District on May 26 (Tables 6-8). 

1STOCK ASSESSr ~ENT STUDIES 

A total of 209 hr was spent in aerial assessment surveys of 

herring spawning stocks1 107 hr in Togiak (includin~ about 11 hr 

of helicopter flying time), 32 hr in Security Cove/Goodnews Bay, 

and 70 hr in Norton Sound. This represented the highest intensity 

of aerial survey work ever before achieved. Although weather and 

water conditions were generally better than in past years, poor 

conditions still hampered survey coverage at least during part 

of the season in most districts (Tables 5-8). This posed the 

greatest problem in Togiak District during the period April 28 

to May 3 at the time older age classes of herring peaked in 



abundance. Availability of a chartered helicopter on the Togiak 

fishing grounds increased surveying capabilities and greatly 

aided test fishing, catch sampling and spawn deposition programs. 

Contracted purse seine vessels provided tonnage data on three 

additional herring schools within Togiak District during 1981 

(Table 9). As further information is collected each year the 

early hypothesis of herring tonnage per unit surface area of 

school increasing with greater water depth appears to be 

subst ant iat ed. 

Although further increases in aerial survey coverage and 

additional tonnage conversion estimates will provide improved 

assessnent capabilities, other studies and techniques are 

needed to refine biomass estimates. ~agging studies would 

nrovide valuable information on movement natterns of herring
~ ~ --
and estimates of residency time on the spawning groundso 

Hydroacoustic surveys might also provide useful data on school 

movements as well as school density. Also·, other assessment 

techniques need to be developed and evaluated so that independent 

estimates of stock abundance can be calculated and compared 

with those deterrrined by aerial surveys. These could include 

spawn deposition estimates to provide post-season determinations 

of spawning population size, offshore hydroacoustic/trawl 

surveys to provide pre-season stock estimates (along with 

stock separation work to provide estimates of stock components), 

and increased use of collected fishery statistics in mathematical 

models to ·predict future abundance and exulain past fluctuations 

of stocks. 



T-able 1. Estimated biomass and commercial harvest of Pacific 
herring·· · in eastern Bering Sea fishing districts, Alaska, 
197ff-19sr. 

Biomass Harvest % Biomass 
District (m.t.) (m.t.) Roe '% Karvested 

1981 

Togiak 134,400 ll,J72 9.1 8.5 

Security Cove 7,000 1,064 8.1 15 .. 2 

G'oodnews Bay 4,000 596 7.7 14.9 

Cape Romanzof 653 8.0 

Norton Sound 22,200 3 t ,96 5 8.8 17.9 

Totals 167,600 17,650 10.5 

1980 

Togiak 62,.JOO 17,774 9.2 28.5 

Security Cove 1,400 632 8.2 45.1 

Goodnews Bay 1,100 406 9.5 36.9 

Cape Romanzof 3,600 554 9.8 15.4 

Norton Sound 7,600 2,224 8.1 29°3 

Totals 76,000 21, 590 28.4 

1212 

Togiak 216,800 10,115 806 4.7 

Security Cove 19,500 385 8.5 2.0 

Goodnews Bay 6,700 82 4.7 1.2 

24.2Ca1)e Romanzof 2,700 .653 9.8 

Norton Sound 7,000 1,172 7.0 16.7 

Totals 252,700 12,406 4.9 



Table 1. Continued. 

District 
Biomass 
(m.t.) 

Harvest 
(m.t I) Roe % 

% Biomass 
Harvested 

Togiak 

Security Cove 

Goodnews Bay 

Cape Romanzof 

Norton Sound 

172,600 

1,200 

400 

2,700 

4,800 

1m 
7,030 

259 

0 

0 

14 

8.2 4.1 

21.6 

o.o 
o.o 

0.3 

Totals 181,700 7,303 4.o 



Table 2. Numbers of buyers (companies registered) and fishermen • 
participating in eastern Bering Sea Pacific herring fisheries, . 
Alaska, 1978-1981. 

Number of Fishermen 
District Number of Buyers Gillnet Purse Seine 

Togiak 

Security Cove 

Goodnews Bay 

Cane Romanzof 

Norton Sound 

Togiak 

Security Cove 

Goodnews Bay 

Cape Romanzof 

Norton Sound 

ToB:iak 

Security Cove 

Goodnews Bay 

Cape Romanzof 

Norton Sound 

Togiak 

28 

2 

5 

4 

1J 

27 

8 

2 

8 

33 

6 

1 

No 

7 

16 

106 

113 

175 

69 

332 

363 

175 

lb5 

111 

289 

350 

bl 

41 

Fishery Conducted 

50 

4-0 

** 
** 
** 
** 

140 

** 
** 
** 
** 

175 

** 
** 

17 

25 

** Purse seine gear prohibi~ed 



Table 3. Commercial harvest of Pacific herring "roe-on-kelp" 
in eastern Bering Sea fishing districts, Alaska, 1978-1981. 

Harvest (kg.) 

District 1981 1980 1979 1971::) 


Togiak 171,·100 8b,10'? 188,28b 149,75b 


Norton Sound 39,952 22-,.173 11,810 3,.oocr 




Taole 4. Estimated relative abundance (total surface area of fish
2schools sighted divided by 50 m , the size of a standard small 

school) of Paci!'ic herring in eastern Bering Sea f isning dis-cricts, 
Alaska, 19?1::3-1981. Information obtained from aerial surveys. 

Relative Abundance 
District 1981 1980 19'19 19'(8 

Togiak 5~.262 15,249 1371 6JO 43,050 

Security Cove 2,22t3 407 2,912 24b 

Goodnews Bay 1,593 ** 3,729 241 

Cape Romanzof ** ** 539 11 539 11 

Norton Sound 6, 51b 2,242 1,1::3b0 1,277 

** No estimate possible due to water and weather conditions 

.11 No surveys made; estimate based upon 50% of stock size at 
Nelson Island 



Table 5. In-season biomass estimates (m.t.) of Pacific herring 
within Togiak fishing district, Alaska, 1981. 

Survey 1/ District,g/ 
Date Rating Kulukak Nunavachak Togiak Hagemeister Total 

4/20 G=-F 0 0 0 0 0 

4/22 E-G 116 0 2b2 919 1,297 

4/23 E-G 0 0 1,12b 2,535 3, bbl 

4/24 G--P 3lb 0 1,751 1,683 3,750 

4/25 G 340 0 2,896 2,443 5,67b 

4/26 E-G 238 1,55b J,72tl 864 6,J86 

4/27 G-F 259 483 3,100 3,137 6,979 

4/28 p 1,516 680 4,575 b,771 

4/30 u 

5/1 u 425 1,444 0 1,tl69 §/ 

*5/2 P-U 184 262 446 
*5/3 G-P b05 3,721 58,279 2,335 64,940 y 
*5/4 G 408 880 3,60tl 130 5,026 ii 
*5/5 p 122 JS Jb 196 
*5/b p 51 J,111 60 3,222 

5/7 G 833 1,149 21,915 559 24,456 
5/8 E-G 2,139 1,189 25,270 1,537 30,135 
5/9 E-G 6,469 1,002 22,679 1,074 31,224 
5/10 P-U . 987 801 1,176 2,964 

*5/12 G-F 3,580 3,484 21,294 7,076 JS,434 
*5/13 E-G- 29,971 1,745 20,507 3,278 55,501 

5/14 E 51,439 2,110 21, 949 3,910 79,40tl §/ 
*5/15 E-G b5,J04 2,972 25,245 1,792 95,313 
""5/16 P-U 9,963 305 b29 4bb 11,Jb3 

5/17 u 

5/20 u 

5/22 P-U 

5/23 F-P 469 1,234 1,703 

5/26 G 469 703 26,217 61 27,450 

6/3 G-F 1,2tl5 tl7 178 0 1,550 


*Commercial fisn1ng ueriods occurred on these dates1 
5/2-3 (10 hr), 5/J-4 (24 hr), 5/5 (24 hr), 5/b (24 hr), 
5/12-13 (10 hr), 5/15-lb (9 hr) 

.1/ E=excellent, G=good, F=fair, P=poor, U=unsatisfactory 

y Conversion :factor = sliding scale based upon water deuth 
(shallow water, J rn or less = 1.2 m.t. per RAI unit; 
medium deuths, 5-6 rn = 2.4 m.t. per RAI unit; 
deep water, 7 m or greater =- 3,4 m.t. per RAI unit) 

§/Two surveys flown on tnese days; hignest biomass es~imate used 



Table 6. In-season biomass estimates (m.t,) of Pacific herring 
within Security Cove fishing district, Alaska, 1981. 

Survey 1f Security y' Redy Carter JI District 
Date Rating Cove Mountain Bay Total 

4/20 G' 0 0 0 0 
4/24 G-F 0 0 0 0 
4/27 F-P 10· 20 0 30 
4/30 u 0 0 0 
5/2 F-P 0 0 
5/3 F-P 14 1'1 31 

*5/5 F-P 10 0 10 y 
5/b u 0 0 0 

p:..p b605/'I 31 b29 
*5/8 F-P 4'(9 1, 238 52 1,76912/ 
*5/9 F-P 1,008 8b0 7 1,d'l5 

5/10 F-P 2,b49 20 24 2,693 
*5/11 F-P LJ.32 432 
*5/12 G-P 1, 51.J.0 751 2,291 
5/13 F-P 7b5 J,750 872 5,38? 
5/11.} G-F 2,359 3,393 1,314 ?,Ob6 

*5/15 u 
*5/16 u 
*5/17 G-P 2,312 3,499 80 5,819 

5/23 F-P 255 218 473 
5/26 p 133 211 344 
b/2 p 1'13 112 132 417 

*Commercial fishing periods occurred on these dates: 
5/5 (10 hr), 5/8 (12 hr), 5/9 (12 hr), 5/11 (12 hr), 5/12 (12 hr), 
5/15-lb (12 hr), 5/1?-18 (9 hr), 5/20 (11 hr) 

1/ E=excellent, G=good, F=fair, P=poor, U=unsatisfactory 

2:./ Conversion factor = 3.1.J. m.t. per RAI unit 

JI Conversion factor= 2.5 m.t. ~er RAI unit 

§/Two surveys flown on this day; hi~hest biomass estimate used 

£/ Three surveys flown on this day; highest biomass estimate used 



Table 7. In-season biomass es~imates (m.t.) of Pacific herring 
within Goodnews Bay fishing district, Alaska, 1981. 

Survey 1/ District Y 
Date Ra~ing To~al 

4/20 G 0 
4/2~ F 0 
4,/27 F-P 0 

p5/3 0 
*5/5 F-P 7 

5/7 G:..Y- 883 
*5/8 p 225 
*5/9 F 1,052 

5/ 10 p 085 
*5/12 F" 1,055 

5/13 F-P 1, 465 
*5/14- er 3,982 
*5/17 - p 1,04-0 

5/23 u· 0 
5/26 p 770 
b/2 u 0 

* Commercial !'ishing neriods occurred on these dates1 
5/5 (10 hr), 5/8 (12 ~ hr), 5/9 (12 hr), 5/11 (12 hr), 5/12 (12 hr),
5/14 (3 hr), 5/15-16 (12 hr), 5/1'1-1~ (12 hr), 5/21-22 (24 hr),
5/24- ( 12 hr) , 5/2 'I ( 12 hr) 

1J E=excellent, G:good, F=fair, P=poor, U=unsatisfactory 

y Conversion factor= 2.5 m.t. per RAI unit 



Table 8. In-season biomass estimates (m.t.) of Pacific herring
within Norton Sound fishing district, Alaska, 1981. 

Survey 1/ Saint Cape District y
Date Rating Michaels Unalakleet Denbigh Total 

*5/8 G""."U 0 112 704 816 
*5/17 F;..U 37 13 3 53 
*5/18 F-U 7'1 0 3,189 J,2b0 
:St 5/2 0 G":'u· 1,622 0 1,622 
*5/21 G 1,884 146 2,030 
*5/22 F-U 0 500 500 
*5/23 G~u- 4,815 3,51b 2,924 11,255 El 
*5/25 G-P 13,008 2,244 2, 190 17,442 y 
*5/26 G~F b,722 10,842 2,621 20,185 y 
*'5/27 p 163 1,995 2,158 
*5/28 p 187 1,570 1,757 §) 

5/30 F-U 0 2,292 2,292 

6/1 u 0 7 7 

6/2 F 5,198 5,804 11,002 

b/3 F-P 7,473 1,459 8,932 

b/5 F':'!'P 3,682 418 3,148 7,248 

b/8 F~U 7 0 894 901 


Ill 	 Commercial fishing opened 15 April, but first delivery 18 May; 
Commercial fishing closed (in the above subdistricts) 29 May 
(fishing was allowed in all other subdis~ricts through 31 July, 
but less than one ton reported from these areas all season) 

1J E=excellent, G=good, F=fair, P=poor, U=unsatisfactory 

y c·onversion factor= 3.L1- m.t. per RAI unit 

g/ Two surveys flown on these days; highest biomass estimate used 

.£/ Three surveys flown on this day; highest biomass estimate used 



Table 9.?Conversion esi;imates (metric tons of Pacific herring 
per 50 m- school surface area) obtained from test purse seine 
fisning, Togiak fishing district, Alaska, 1978-1981. 

Year Water Depth (m) Biomass per RAI unit (m."t ./50 m2) 

1981 2 1.1 Catch landed 
19130 J lo2 Caten landed 
1980 5 1.1 Ca"tch landed 
1980 5 1.2 Cat en es"t imated in net 
1979 
1980 

6 
6 

2.4 
J.O 

Catch landed 
Catch estimated in net 

1980 6 2.6 Catch estimated in net 
1981 6 1.7 Catch landed 
19130 8 1.b Ca"tch esi; imated in net 
1981 
1978 

8 
? 

4.0 
b.? 

Catch landed 
Catch estima-ced in net 

1978 ? 11.0 Catch est ima"ted in net 

rrrean all es-c imates = J .1 
Mean estimates at 2-J m = 1.2 
Mean estimates at 5-b m = 2.0 
~..~ean estimates a"t 8 m = 2.tl 


