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ADF&G TECHNICAL DATA REPORTS 

This se r ies  o f  repo r t s  i s  designed t o  f a c i l i t a t e  prompt 
r e p o r t i n g  of data from s tud ies  conducted by the  Alaska 
Department of F ish and Game, e s p e c i a l l y  s tud ies  which 
may be o f  d i r e c t  and imnediate i n t e r e s t  t o  s c i e n t i s t s  
o f  o the r  agencies. 

The pr imary purpose of these repo r t s  i s  p resenta t ion  of 
data. Desc r ip t i on  of programs and data c o l l e c t i o n  methods 
i s  inc luded o n l y  t o  the  ex ten t  requ i red  f o r  i n t e r p r e t a t i o n  
o f  the  data. Ana lys is  i s  genera l l y  1  i m i  t ed  t o  t h a t  neces- 
sary  f o r  c l a r i f i c a t i o n  o f  data c o l l e c t i o n  methods and 
i n t e r p r e t a t i o n  o f  t he  bas ic  data. No attempt i s  made i n  
these r e p o r t s  t o  present  ana lys i s  o f  t he  data r e l a t i v e  t o  
i t s  u l t i m a t e  o r  intended use. 

Data presented i n  these repo r t s  i s  intended t o  be f i n a l ,  
however, some r e v i s i o n s  may occas iona l ly  be necessary. 
Minor r e v i s i o n  w i l l  be made v i a  e r r a t a  sheets. Major 
r e v i s i o n s  w i  11 be made i n  the form o f  rev i sed  repo r t s .  
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ABSTRACT 

Harvests  a r e  shown f o r  t h e  Southeastern Alaska he r r ing  (Clupea harengus 
p a l l a s i )  f i s h e r i e s  s i n c e  1900 with d a t a  emphasis on t h e  f i s h i n g  seasons of 
1981, 1982, and 1983. Harvest by a rea ,  t ime,  and commercial gea r  f o r  s a c  roe  
he r r ing  and win te r  food and b a i t  f i s h e r i e s  i s  presented.  Hydroacoustic 
surveys a r e  summarized with r e s u l t s  of  computer analyzed biomass repor ted  f o r  
yea r s  1981, 1982, and 1983. An a n a l y s i s  of Southeastern Alaska he r r ing  age 
and growth i s  summarized f o r  yea r s  1981, 1982, and 1983. Samples were 
c o l l e c t e d  and analyzed from t h e  commercial ca t ch ,  mid-water t r awl ing ,  
experimental g i  11 n e t t i n g ,  and small s c a l e  purse s e in ing .  Laboratory a n a l y s i s  
inc ludes  l eng th ,  weight,  age, and sex d a t a  from major s tocks  i n  Southeastern 
A1 a s  ka. 

The p re sen t  commercial i n t e r e s t ,  e s p e c i a l l y  in  he r r ing  sac  roe ,  has j u s t i f i e d  
s tudy of major he r r ing  spawning a reas .  S p e c i f i c a l l y ,  t h e  base l ine  information 
c o l l e c t e d  i s  used t o  a s s e s s  he r r ing  escapement, and t o  document spawning 
ground cond i t i ons .  Total biomass of he r r ing  can be computed from es t ima te s  of 
egg d e n s i t i e s  combined with the a rea  r ece iv ing  spawn. A percentage of t h e  
es t imated  biomass can then be used a s  a harves t  l eve l  f o r  t h e  f i s h e r y .  A 
l a r g e  v a r i a t i o n  in  d e n s i t y  was observed a s  t h e  r e s u l t  of t h e  e x t e n t  of egg 
depos i t i on  and ava i l  ab l e  s u b s t r a t e .  The spawning ground assessment func t ion  
i s  t h e  most important segment of t h e  p r o j e c t .  Management s t r a t e g y  i s  t o  
maintain a c e r t a i n  l eve l  of  mature he r r ing  biomass ( e s t a b l i s h e d  th re sho ld  
escapement per  s t o c k ) .  This  leve l  i s  designed t o  p r o t e c t  t h e  s tock  from sharp  
reduct ions  due t o  recru i tment  f a i  1 ure  and t o  maintain abundance 1 evel s 
adequate t o  supply forage  f o r  commercially important preda tor  spec i e s  such a s  
salmon. A ha rves t  s t r a t e g y  developed i n  1983 provides f o r  a va r i ed  annual 
ha rves t  r a t e  from 10% t o  20% when s tocks  s a t i s f y  an e s t a b l i s h e d  threshold  
1 evel . 

KEY WORDS: P a c i f i c  he r r ing ,  Clupea harengus p a l l a s i ,  ha rves t ,  gea r ,  
hydroacoust ical  surveys,  biomass, spawning ground assessment.  



INTRODUCTION 

Abundance of herring (Clupea harengus pa1 1 asi) in Southeastern A1 aska 
exhibits wide fluctuations from year t o  year. In order t o  monitor these 
changes a data base ref1 ecting abundance, commerci a1 harvest, age s t ructure,  
and spawning success i s  required t o  manage the resource. 

The goal of t h i s  project i s  t o  provide biological data necessary for  the 
sc i en t i f i c  management of herring stocks by the Alaska Department of Fish and 
Game (ADF&G) throughout Southeastern A1 aska. Tasks required t o  accompl i sh 
t h i s  goal are as follows: 

1. Conduct and evaluate hydroacoustical assessments of major herring 
stocks in Southeastern Alaska with emphasis on the months of 
November and February. 

2 .  Conduct biological sampling in Southeastern Alaska for  age and 
growth analysis an as indicator of stock condition. 

3 .  Develop, conduct, and evaluate spawning ground studies t o  provide 
l i f e  history information and spawner numbers to  use as a comparison 
to  hydroacoustical estimates and as a basis for  quotas where 
re l iab le  acoustical estimates cannot be made. 

4 .  Assist inseason management e tc .  of herring bai t  and sac roe 
f i sher ies .  

This report covers, specif ical ly ,  the period 1 September 1980 through 30 June 
1983. 

MANAGEMENT STRATEGY 

The goal of Southeastern Alaska herring management i s  t o  assure a minimum 
level of spawning biomass (established threshold escapement per stock).  This 
level i s  assumed to  protect the stocks from sharp reductions because of 
recruitment fa i lure  and to  maintain abundance levels adequate t o  supply 
forage for  commercially important predator species such as salmon. Harvest 
ra tes  are se t  a t  a conservative level t o  build herring stocks to  an overall 
higher level than documented in the 1970s. The Department i s  also responsible 
to  providing the highest quality commercial product possible. 

The Alaska Board of Fisheries has provided the Department of Fish and Game 
with the following directives:  

1.  Minimize the harvest of immature herring. 

2. Harvest herring stocks between the 10% and 20% annual level.  

A stock i s  defined as a concentration of herring occupying the same d i s t inc t  
fishing ground during the fishing season over a succession of years. These 
concentrations are managed as fishing units.  



Establ i shed thresh01 d escapements have been determined for  each identified 
stock. Only sexually mature herring are considered for the desired threshold 
escapement. Age four herring are assumed mature. 

Some age three herring are mature but the proportion varies with time and 
area. Mid-water trawl ing, commercial pre-fi  shery samples, and commerci a1 
fishery samples provide data on age structure of various stocks. 

Commerci a1 yield s t rategies  used in herring management world wide have 
shifted from a maximum yield basis to  those which recognize the importance of 
maintaining a certain level of spawning biomass. I t  i s  generally recognized 
that  herring cannot be managed on a sustained yield basis,  and maximum 
sustained should only be-used as a general (Me1 t e f f  and Wespestad 
1980) . 
The Department has just  begun addressing optimum escapement. Obviously, egg 
density i s  a good c r i t e r i a  t o  establish desired levels ;  however, the 
potential expansion of spawning area with increased numbers of spawners i s  
unknown.  Canadian biologist working in the North Pacific suggest a 25% 
immigration between stocks. In  Southeastern Alaska, we have documented 
general consistent areas of spawning concentrations. A threshold level ,  as 
opposed t o  optimum escapement, has been determined as a s ta r t ing  point based 
on available information. This threshold level i s  subject t o  change as new 
data become avai 1 able. 

Harvest levels are se t  a t  a percentage of the mature herring biomass 
avail able only when the desired escapement threshold i s  s a t i s f i ed .  The 
percentage ra te  i s  applied t o  abundance estimates determined from acoustical 
estimates and/or spawning ground estimates back-cal cul ated from the number of 
eggs deposited from the previous years escapement. 

The harvest r a t e  determination used in 1983 i s  i l lus t ra ted  in Figure 1. 
In i t i a l  threshold levels for  defined stocks i s  shown in Figure 2 .  This 
strategy provides for  a varied annual harvest ra te  of from 10% to  20% when 
stocks sa t i s fy  the established threshold level .  The percent harvest depends 
upon the proportion of the biomass above the threshold. 

This strategy provides: 1) A predicted harvest level ;  2) an accelerated 
harvest ra tes  when stocks are a t  high levels ;  3) a uniform 10% t o  20% annual 
harvest; and 4)  a minimum harvest of small, immature herring. 

Stock performance, as i l lus t ra ted  in Figured 3 - 6  for  the major sac roe areas, 
will t e s t  the effectiveness of the established thresholds. 

HARVEST INFORMATION 

The herring f i sher ies  in Southeastern Alaska consist of f ive d i s t inc t  types 
of f i sher ies .  Three of these are commercial: the winter food and bai t  
f ishery, the sac roe fishery, and the pound f isheries .  The other two are 
personal use and subsi stence. The total  commerci a1 harvest for  Southeastern 
Alaska i s  given in Table 1 from 1900 to  1982. Trends of harvest can be 
evaluated over the long term. 



ESTIMATED NATURE POPULATION BIOMASS EXPRESSED AS 

MILTIPLE OF ESTABLISHED THRESHOLD LEVEL 
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Figure 1 . General ized harvest strategy for  Southeastern A1 aska herring stocks 
showing a1 lowabl e percent annual harvest re1 ated to  estimated bi o- 
mass of mature stock expressed as a multiple of the established 
harvest thresh01 d level (ADF&G 1 /83). 
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A n i t a  Bay 
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Seymour C a n a l  
Tcnakee I n l e t  
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Figure 2. Threshold escapement levels for  Southeastern Alaska herring stocks. 



Table 1 .  Southeastern Alaska he r r ing  ca tches  by season' i n  pounds x 1000, 
1900-1 982. 

Year Tota l  Catch Year Tota l  Catch 

1 
Catch inc ludes  t o t a l  season catch although referenced a s  only one year .  
Example: 1976 yea r  would inc lude  s e a s o n ' s  catch from October 1976 through 
May 1977. 

- 5- 



Figure 3. Seymour Canal herring stock performance, 1976-1983. 

r u m  

Figure 4. Boca de Quadra herring stock performance, 1976-1983. 



V E M  

Figure 5. Juneau herring stock performance, 1976-1 983. 
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Figure 6. Sitka Sound herring stock performance, 1976-1983. 



The subs i s t ence  f i s h e r y  i s  t h e  sma l l e s t  of t h e  f i v e .  I t  occurs  throughout t h e  
region f o r  both he r r ing  and her r ing  spawn. 

The personal use f i s h e r y  occurs  when commercial fishermen ha rves t  t h e i r  own 
b a i t  f o r  crabbing,  t r o l l  ing,  and long1 in ing .  This  f i s h e r y  i s  conducted mainly 
by purse s e i n e r s  f o r  h a l i b u t  and black cod b a i t  i n  Wrangell Narrows, which i s  
ad jacent  t o  Petersburg.  The average harves t  has been approximately 80 tons  
per  yea r  s i n c e  i t  began in  1978. The personal use f i s h e r y  began because high 
b a i t  p r i c e s  and a d e s i r e  f o r  high q u a l i t y  b a i t .  Recent d e c l i n e s  i n  t h e  c r ab  
and h a l i b u t  seasons have s t a b i l i z e d  t h e  demand i n  t h i s  f i s h e r y .  

The sma l l e s t  commercial f i s h e r y  i s  t h e  pound. There a r e  two types  of he r r ing  
pound f i s h e r i e s  i n  Southeastern Alaska: Fresh b a i t  pounds and frozen t r a y -  
pack pounds. These f i s h e r i e s  u sua l ly  r e q u i r e  a purse s e i n e r  t o  cap tu re  t h e  
he r r ing  and move them t o  a pound, although sometimes " l eads"  a r e  used t o  
guide t h e  f i s h  t o  t h e  pound a s  they  move along t h e  shore .  The pound i s  
t y p i c a l l y  a r ec t angu la r  log  enc losure  with a suspended n e t  o r  wi re  mesh. In 
t h e  c a s e  of f r e s h  b a i t  pounds, t h e  f i s h  a r e  held and so ld  t o  ind iv idua l  
fishermen. Fresh b a i t  pound a reas  a r e  Tee Harbor, Indian Cove, Farragut  Bay, 
and Wrangell Narrows. Catch quotas  a r e  60 tons  f o r  Tee Harbor and Indian 
Cove, and 100 tons  f o r  Farragut  Bay and Wrangell Narrows. The t o t a l  pound 
ha rves t  i n  t h e s e  f o u r  a r eas  has been only 58 tons  from 1978 t o  1983. 

The f r o z e  t ray-pack  pound f i s h e r y  was c rea t ed  i n  1979. All d i s t r i c t s  i n  t h e  
region were assigned 100 ton  quotas .  The f i s h e r y  was c rea t ed  t o  enable a 
f rozen t ray-pack  processor  t o  i n i t i a t e  a new f i s h e r y .  This  f i s h e r y  has only 
harvested a t o t a l  of 50 tons  s i n c e  i t s  incept ion .  

The win te r  food and b a i t  f i s h e r y  occurs  on s p e c i f i c  w in te r  he r r ing  s tocks  
throughout Southeastern Alaska. The l o c a t i o n  of win ter  s tocks  i s  presented in  
Figure 7. The f i s h e r y  i s  open t o  s e i n e r s ,  t r a w l e r s ,  and g i l l n e t t e r s ,  though 
se in ing  has provided t h e  major ha rves t .  Declining s t o c k s  and l a c k  of 
commercial markets have caused t h e  harves t  t o  drop s i g n i f i c a n t l y  s i n c e  t h e  
1976-1977 season. This  degree in  annual ha rves t  i s  shown i n  Figure 8. 

Both s e i n e r s  and s e t  g i l l n e t t e r s  p a r t i c i p a t e ,  under l imi t ed  e n t r y ,  i n  t h e  sac  
roe  f i s h e r y  in  Southeastern A1 aska. The two gear  types  a r e  segregated and 
each p r e s e n t l y  has two major harves t  a r eas .  Kah Shakes Bay a r e a  and Seymour 
Canal a r e  des igna ted  a s  s e t  g i l l n e t  a r eas  with S i t k a  and Lynn Canal a l l o c a t e d  
t o  purse s e i n e s .  One hundred and t h i r t y - t h r e e  fishermen with l i m i t e d  e n t r y  
g i l l  n e t  permits  commerci a1 l y  ha rves t  t h e  he r r ing  s tocks  loca t ed  a t  Kah 
Shakes, Three Mile Arm, Kasaan Bay, P e r i l  S t r a i t s ,  and Seymour Canal. These 
a reas  a r e  i l l u s t r a t e d  in  Figure 9.  F i f ty-one  fishermen with l i m i t e d  e n t r y  
purse s e i n e  permits  commercially harves t  t h e  he r r ing  s tocks  loca t ed  near  
S i t k a  and Juneau. The harves t  of t h e  s a c  r o e  f i s h e r y  has increased  over t h e  
t h r e e  y e a r s  repor ted  and has increased s i g n i f i c a n t l y  over t h e  pas t  t e n  yea r s  
(Figure 10) .  Market condi t ions  have remained good, concurrent  with inc reas ing  
s tock  abundance a t  Boca de Quadra and S i t k a .  

S p e c i f i c s ,  inc luding  a rea ,  assessments ,  quotas ,  ha rves t s ,  t iming,  and e f f o r t ,  
a r e  summarized in  Tables 2 ,  3 ,  4 ,  5 ,  and 6 f o r  t h e  1980-1981, 1981-1982, and 
1982-1983 f i s h i n g  seasons.  



L 4 

Necker Bay 

Port Camden 

Anita Bay 

Deer Island 
Boca De Finas 

Meaces Pass 

b 

Figure 7 .  Location of major win ter  he r r ing  s tocks  i n  Southeastern Alaska, 
1980 t o  1983. 
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F i g u r e  8. S o u t h e a s t e r n  Alaska  w i n t e r  food and b a i t  h e r r i n g  h a r v e s t ,  1971 th rough  
1 983. 



t b o ~ h  Sound I.- 

(61 llnet) 

Sftka Sound 
(Purse Seine) 

F i g u r e  9. Southeastern A laska sac r o e  f i s h i n g  areas. 
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Figure 10. Southeastern Alaska herring sac roe harvest, 1971 through 1983. 
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Table 5. Southeastern Alaska h e r r i n g  harvest  by f i s h i n g  season and month, a l l  gear inc luded.  Catches shown 
i n  pounds. 

WINTER FOOD AND BAIT HERRING 

Year September October November December January February March Total 

Sac Roe Fishery 

Year March April May Total Grand Total 
a 

71-72 -0- 2,268,200 2,055,200 4,323,400 8,413,800 
7 2-7 3 - 0- 3,456,000 563,400 3,919,400 1ll827,40O 
77-74 - 0- 2,303,700 1,722,000 4,025,700 12,537,500 
74-75 - 0- 3,838,000 285,600 4,123,600 15,944,400 
75-76 -0- 3,878,000 940,600 4,819,200 16,195,400 
76-77 - 0- 3,400,600 1,038,000 4,470,600 17,297,400 
77-78 - 0- 2,811,000 1,210,000 4, 021,000 12,105,600 
78-79 -0- 5,550,000 530,000 6,080,000 13,050,000 
79-80 -0- 12,970,000 -0- 12,970,000 18,408,000 
80-81 10,692,000 2,788,000 -0- 13,400,000 16,732,000 
81-82 13,200,000 1,000,000 -0- 14,200,000 17,260,000 
82-83 17,426,000 - 0- -0- 17,426,000 19,764,000 



Tab1 e 6. Summary of harves t  in fo rmat ion ,  1980-81 , 1981 -82, and 1982-83 seasons. 

Winter Food and Bait Fishery 1980-81 1981-82 1982-83 

6 Harvest purse seines 10 pounds. 3.2 2.4 2.3 
6 Stock assessment 10 pounds. 44.8 45.6 36.7 

Percent harvest of stock assessment. 7.0 5.0 6.0 
Value to fishermen in dollars. 300,000 282,000 233,000 

Spring Sac Roe Fisheries 

Harvest (51 limited entry purse seines) 8.6 
and percent roe mature 11.0 
Harvest (133 limited entry gillnets) 4.9 
and percent roe mature 11.9 
Percent harvest by gillnets. 36.0 

6 Total sac roe harvest 10 pounds. 13.5 
Stock assessment lo6 pounds. 111.5 
Percent harvest of stock assessment. 12.0 
Value to fishermen in dollars. 2,690,500 

Total 

6 Total herring harvest 10 pounds. 16.7 16.6 19.7 
Total stock assessment lo6 pounds. 150.6 157.9 136.7 
Percent harvest of stock assessment. 11.0 10.0 14.0 
Total value to fishermen in dollars. 2,990,500 5,267,000 8,295,512 



HYDROACOUSTICAL SURVEYS 

Hydroacoustical survey r e s u l t s  f o r  t h e  1980-81, 1981-82, 1982-83 seasons a r e  
shown i n  Table 7 .  Individual  surveys desc r ib ing  t h e  survey method and showing 
t h e  1 oca t ion  a r e  grouped by a rea  and yea r  and a r e  presented in  Appendix I .  
The acous t i ca l  equipment and computer a n a l y s i s  a r e  descr ibed  by Nunnallee 
(1974),  and Moberly and Thorne (1974).  Operation and ca l  i  b r a t ion  of  equipment 
i s  descr ibed  by Mat t ie  (1975) and Blankenbeckler (1976, 1978, and 1982b). 

The acous t i ca l  equipment and f i e l d  c a l i b r a t i o n  u n i t  was s i m i l a r  t o  t h a t  
descr ibed  by Blankenbeckler (1982b). Analysis  of t h e  d a t a  t o  compute biomass 
was conducted under c o n t r a c t  by t h e  F i s h e r i e s  Research I n s t i t u t e  of t h e  
Univers i ty  of  Washington using a d i g i t a l  i n t e g r a t i o n  system. Technical 
support  was provided under a s e r v i c e  c o n t r a c t  with MAR0 Engineering of 
S e a t t l  e ,  Washington. 

Mid-water t r awl ing  was conducted in  conjunct ion with acous t i ca l  surveys t o  
document spec i e s  and provide age, weight,  and length  d a t a .  

An on-board i n t e g r a t o r  was t e s t e d  a t  Tenakee I n l e t  dur ing  t h e  r epo r t ing  
per iod .  The i n t e g r a t o r  could be added t o  t h e  present  system, t hus  e l imina t ing  
t h e  t ime r equ i r ed  t o  analyze magnetic t apes .  

AGE,  WEIGHT, AND LENGTH ANALYSIS 

Age, weight ,  and length  sampling was a follow-up of sampling by 
Bl ankenbeckl e r  and Larson (1 982c) .  Herring samples f o r  age and growth 
ana lys i  s were c o l l  ec ted  by e i t h e r  sampl ing t h e  commerci a1 c a t c h ,  department 
t r awl ing ,  v a r i a b l e  mesh g i l l n e t s ,  o r  with a small p r o j e c t  purse s e i n e  on t h e  
spawning grounds. The commercial ca tch  was sampled e i t h e r  on t h e  grounds from 
severa l  s e t s ,  o r  a t  t h e  processor ,  from t ende r s .  The t rawl samples were 
obtained by t h e  S t a t e  Fish and Game research  vessel  STELLER. These samples 
were g e n e r a l l y  from more than one drag on a he r r ing  concent ra t ion .  When t h e  
v a r i a b l e  mesh g i l l n e t  was used, i t  was s e t  f o r  a very s h o r t  per iod t o  he lp  
prevent  s a t u r a t i o n  of  any p a r t i c u l a r  mesh s i z e .  When poss ib l e ,  repea ted  s e t s  
were made u n t i l  a s u f f i c i e n t  sample was obta ined .  The small p r o j e c t  purse 
s e i n e  was u t i l i z e d  when f i s h  were i n  t h e  shallows during spawning. Samples 
f o r  age and growth a n a l y s i s  were taken from severa l  s e t s ,  and separa ted  
e i t h e r  s p a t i  a1 l y  o r  chronol ogical  l y  whenever poss ib l e .  A1 1 f i s h  were e i t h e r  
processed f r e s h  o r  f rozen f o r  l a t e r  examination in  t h e  l abo ra to ry .  In 1983, a 
t a r g e t  of 600 he r r ing  f o r  each s tock  and commercial f i s h e r y  was s e t  a s  a 
goa l ,  fol lowing a s ta tewide  her r ing  sampling s tandard .  

In t h e  l abo ra to ry ,  he r r ing  were thawed immediately p r i o r  t o  examination. The 
s tandard  l eng th  of  each f i s h ,  from t h e  t i p  of t h e  snout  t o  t h e  d i s t a l  end of  
caudal peduncle,  was recorded t o  t h e  nea re s t  whole mi l l ime te r  on a c a l i p e r  
measuring board. The weight was taken from an e l e c t r o n i c  balance t o  t h e  
n e a r e s t  who1 e gram. 
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Table 7. Acous t i ca l  es t imates  by  area 1980-81 , 1981 -82, and 1982-83 seasons (con t inued) .  

Biomass 
Area Pounds Biomass x lo6 

Area Date Run m2 x lo6 lbs./m2 Computer Visual 

SitAa . 
Outside Baranoff 

Ll'hale Bay 
Necher Bay 
Crawfish 
Whale Bay 
Necler Bay 
Nccker Bay 

Sitka Sound 

Olga Strait 
Olga Strait 
Black (:an 
Olga Strait 
Olga Strait 
Sitha Rocks 
Olga Strait 
Black Can & Olga Strait 

a Eastern Channel 
I Eastern Channel 

Katlian 
Old Sitka Rocks 
Katlian 
Olga Strait 
Katlian 
Olga Strait 
Olga Strait 
Olga Strait 
Olga Strait 
Olga Strait 
Eastcrn Channel 
Eastern Channel 
Eastern Channel 
Kat 1 ian 
Old Sitka Rocks 

Juneau - 
Fritz Cove 
Fritz Cove 
Fritz Cove 
Fritz Cove 
Fritz Cove 
Fritz Cove 
Fritz Cove 
Fritz Cove 

Biomass 
Area Pounds Biomass x lo6 

Area Date Run m2 x lo6 lbs./m2 Computer Visual 

Fritz Cove 02/18/82 2 1.92 1.06 2.03 
Fritz Cove 02/19/82 1 2.08 1.42 2.95 
Fritz Cove 02/19/82 ? 1.35 1.23 1.66 
Stephens Pass 02/25/83 1 5.16 .70 3.61 

Idaho Inlet 

Idaho Inlet 12/16/80 1 .99 6.90 6.80 
Idaho Inlet 11/17/81 1 3.73 .47 1.75 

Port Althorp 

Port Althorp 
I'ort Althorp 

Lisianski Inlet 

Lisianski Inlet 
Lisianski Strait 
Lisianski Strait 
Stag Bay 
Lisianski Strait 
Stag Bay 
Lisianski Strait 
Lisianski Strait 

LBiomass either estimated by computer analysis or an observer visual estimate 
where herring distributed either shallow, on the bottom, near shore, or moving 
preventing transect survey techniques. 



Sex was determined by d i s s e c t i o n ,  and a readable  (non-regenerated)  s c a l e  was 
s e l e c t e d  from a p re fe r r ed  a rea  above t h e  l a t e r a l  l i n e  and below t h e  f r o n t  of 
t h e  dorsa l  f i n  f o r  age determinat ion.  

Sca les  were cleaned and dipped in a s o l u t i o n  of 10% mucilage g lue  and water 
and placed unsculptured s i d e  down f o r  permanent mounting on g l a s s  s l i d e s .  
Aging was conducted using a d i s s e c t i n g  microscope, varying t h e  l i g h t  source 
f o r  optimum image of annu l i .  Sca le  reading r e s u l t s  were spot-checked by a 
second r eade r  f o r  v e r i f i c a t i o n .  The f i s h  were assigned yea r  of  growth f o r  
each compl e t e  growing season.  A1 1 sampl e s  c o l l  ec ted  were taken before  growth 
had resumed i n  t h e  sp r ing .  For example, i f  a he r r ing  was hatched i n  t h e  
spr ing  of 1980 and c o l l e c t e d  in  t h e  f a l l  of 1981, two growing seasons had 
occurred (age two). I f  t h e  he r r ing  had been c o l l e c t e d  i n  t h e  sp r ing  of 1982 
(be fo re  growth had resumed), i t  was s t i l l  recorded a s  age two. A1 1 s c a l e s  and 
o r i g i n a l  d a t a  a r e  on f i l e  and a v a i l a b l e  f o r  review upon r eques t .  

In o rde r  t o  ob ta in  r ap id  age frequency a n a l y s i s ,  a f i e l d  method u t i l i z i n g  
p l a s t i c  mylars was used. Approximately 100 he r r ing  were placed on a mylar 
shee t  and s tandard  l eng ths  were marked with a s o f t  l ead  penc i l .  By 
cal  cul a t i  ng 1 engths versus ages from previous ana lyses  an over1 ay was 
prepared.  This  served a s  a r ap id  means of eva lua t ing  r ec ru i tmen t .  An example 
of a mylar over lay  i s  i l l u s t r a t e d  in  Figure 11. The o r i g i n a l  mylars a r e  on 
f i l e  i n  t h e  Ketchikan o f f i c e .  

The r e s u l t s  of  t h e  AWL a n a l y s i s  i s  summarized by yea r  and by d i s t r i c t  i n  
Appendix 11. The format inc ludes  a r ea ,  d a t e  of cap tu re ,  d i s t r i c t ,  gea r ,  t h e  
age c l a s s  p re sen t ,  number of  i nd iv idua l s ,  mean l eng th ,  and s tandard  
d e v i a t i o n ,  and percent  composition of  each age c l a s s .  The sex r a t i o  of t h e  
samples i s  a1 so included when ava i l  ab l e .  

SPAWNING GROUND SURVEYS 

Comprehensive d i v e r  surveys inc l  uding methods were f o l l  ow-up s t u d i e s  of 
i n v e s t i g a t i o n s  i n i  t i  a ted  and repor ted  by B l  ankenbeckl e r  (1976, 1977) and 
Blankenbeckler and Larson (1982a).  

Resul t s  

The fo l lowing  base1 ine  d i v e r  survey d a t a  f o r  Boca de Quadra, S i t k a ,  Seymour 
Canal, Juneau, and Hoonah Sound i s  summarized in  Table 8 .  

1 .  Year d a t a  c o l l e c t e d .  

2 .  Spawning per iod .  

Time i n  which a c t i v e  spawning was observed from a e r i a l  and/or s k i f f  
surveys.  

3. Sampling t ime.  

Period i n  which comprehensive d iv ing  surveys were conducted. 
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Table 8 .  Summary of d i v e r  surveys conducted 1976 t o  1983 i n  Southeastern Alaska. 

- - 
Length 11 Escape- 
mutical ment per Temp. 
miles of Average Average Escape- nautical Harvest Percent raqge 
beach re- width of density Egg loss ment in mile in in harvest during Depth Spawn 

Spawning Sampling ceiving spawn off of spawn factor lbs. & lbs. & Kg. lbs. & Kg. of incuba- observed In 
Area Year Time Time spawn beach (m) in egq/m2 percent Kg. x lo6 x lo6 x 106 biomass tlon (OF) meters 

Escapements standardized. Calculations computed 1.0 x lo8 eggs = 2,000 pounds or 907.2 kilograms. 
g Data llmlted, satisifled at least 1 x lo6 pounds/linear mile or 60 x 106 pounds biomass. 

Quadra 1976 
1977 
1978 
1'379 
1980 
1981 
1982 
1983 

Sltkd 1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1983 

Seyrnour 1978 
1980 
1981 
1982 
1983 

Juneau 1978 
1980 
1983 

Hoonah 1981 
Sound - 

4/13-4/24 
4/13-4/19 
4/10-4/11 
4/09-4/12 
4/07-4/11 
4/01-4/04 
4/04-4/18 
4/05-4/11 

5/01-5/06 
4/26-4/28 
4/18-4/21 

- 
- 

4/10-4/11 
4/13-4/22 
4/13-4/17 

4/29 

5/14-5/16 
5/15-5/16 
5/14-5/15 
5/24-5/25 
5/09-5/11 

5/02-5/04 
5/13-5/15 
5/06 

5/04 

3/10-4/04 
2/29-4/04 
4/01-4/05 
3/27-4/04 
3/23-4/03 
3/19-4/16 
3/18-4/05 
3/23-4/07 

4/14-4/20 
4/13-4/19 
4/03-4/13 
4/14-4/24 
4/04-4/10 
3/28-5/05 
3/24-4/16 
3/21-4/17 
4/17-4/24 

5/09-5/12 
5/10-5/12 
5/09-5/11 
5/15-5/18 
5/06-5/11 

4/24-4/27 
- 

4/24-4/26 

4/30-5/01 

9.50 
11.30 
4.50 
3.80 
12.50 
10.00 
15.50 
14.65 

10.00 
6.00 
9.80 
31.00 
49.00 
60.00 
40.80 
60.00 
8.00 

2 . W  
3.90 
3.90 
3.47 
9.14 

8.00 
5.50 
6.00 

2.25 

377,020.00 
225,280.00 
441.424.00 
687,700-00 
676,467.00 
978,809.00 
619,345.00 
296,300.00 

319,487.00 
556,670.00 
506,384.00 

- 
- 
- 

884,870.00 
498,300.00 
388,300.00 

887.114.00 
1,09t3,800.00 
321,800.00 
381,730.00 
381,292.00 

230,709.00 
874,238.00 
117,000.00 

570,000.00 

60.00 
54.50 
137.00 
192.00 
77.00 
80.70 
68.70 
128.00 

36.00 
42.70 
26.20 

- 
- 
- 

40.00 
37.00 
7.85 

8.30 
53.80 
48.88 
41.00 
46.66 

27.50 
38.63 
20.00 

30.00 

1 

25 
25 
25 
25 
25 
25 
25 
25 

25 
25 
25 
- 
- E  - 
25 
25 
25 

25 
25 
25 
25 
25 

25 
25 

25/50 

25 

lO.Rl/ 4.94 
6.85/ 3.11 
13.44/ 6.10 
24.78/11.24 
32.16/14.59 
39.01/17.69 
32.57/14.77 
27.44/12.45 

5.68/ 2.58 
7.04/ 3.19 
6.42/ 2.91 - 

- 
60.00/27.22 
71.32/32.35 
54.63/24.78 
1.20/ .OO 

1.05/ .48 
11.39/5.17 
3.04/4.38 
2.68/1.22 
8.03/4.37 

2.51/1.13 
9.17/4.16 

.69.31/1.04.47 

1.9/ .86 

1.13/ .51 
.60/ .27 

2.98/1.35 
6.52/2.96 
2.57/1.17 
3.90/1.77 
2.10/ .95 
1.87/ .85 

.56/ .25 
1.17/ .53 
.65/ .29 

- 
- 

1.00/ .45 
1.74,' .79 
.91/ -41 
.15/ .OO 

.36/ .16 
2.92/1.32 
.77/ .35 
.77/ .35 
.87/ .39 

.31/ -14 
1.66/ .75 
.11/ -05 

.84/ .38 

.85/  .39 
1.66/ .75 
.33/ -16 

1.00/ .45 
2.20/1.00 
3.68/1.67 
4.30/1.95 
6.50/2.95 

1.60/ .73 
- 

.35/ .16 
4.50/2.04 
8.77/3.98 
7.01/3.18 
8.60/3.90 
9.00/4.08 

- 

1.57/ .71 
.00/ .OO 

1. 50/ .68 
.OO/ .OO 
.OO/ .OO 

2.00/ .91 
2.00/ .91 
.OO/ -00 

.OO/ .OO 

7.00 
19.00 
2.00 
3.00 
6.00 
8.00 
11.00 
19.00 

21.00 
0.00 
5.00 

- 
- 

10.00 
10.00 
13.00 

- 

-59 
.OO 
.33 
.OO 
.OO 

-17 
.17 
-00 

-00 

41742 
44-46 
42-45 
46-46 
44-45 
47-47 
43-50 
46-47 

44-48 
44-48 
40-45 

- 
- 
- 

42-44 
44-45 

- 

44-47 
45-45 
44-48 
44-44 
44-49 

42-46 
42-46 
45-45 

- 

3.66- ( -  4.87) 
3.66-(- 7.92) 
3.96-(- 4.57) 
3.66-(- 7.92) 
3.66-(-10.97) 
3.04-(-10.97) 
3.04-(- 8.53) 
3.04-(- 9.44) 

2.43- ( -  7.92) 
3.35-(- 6.09) 
3.66-(-11.57) 

- 
- 

1.83-(-10.05) 
1.83- (-11.57) - 

3.66-(- 2.74) 
2.43-(- 6.09) 
3.04-(- 5.48) 
2.43-(- 7.61) 
3.04-(- 9.14) 

3.66-(- 6.09) 
3.04-(- 7.61) 
3.04-(-.9.41) 

- 



4 .  Nautical miles  of beach r ece iv ing  spawn. 

a .  Documents e x t e n t  of spawning r e l a t e d  t o  nau t i ca l  mi les  of 
beach u t i l i z e d  a s  determined from t h e  a i r  and/or s k i f f  
surveys.  

b. A summary of nau t i ca l  miles  of beach r ece iv ing  spawn f o r  a1 1 
a r e a s  surveyed i n  Southeastern Alaska i s  shown in  Table 9 .  

c .  Location of comprehensive s t u d i e s  inc luding  sampling t r a n s e c t s  
i s  i l l u s t r a t e d  in  Appendix 111-XIII.  

5 .  Average width of  spawn. 

Documents average width of spawn perpendicular  t o  t h e  beach 
expressed i n  meters .  

6 .  Average d e n s i t y  of spawn. 

a .  Documents t h e  average d e n s i t y  o r  number of  eggs per  square 
meter of a r ea  r ece iv ing  spawn. 

b. The d e n s i t y  f i g u r e  i s  computed using v isua l  egg e s t ima te s  and 
c o l l e c t e d  egg and s u b s t r a t e  samples taken from a t r a n s e c t  
sampl i  ng frame. 

c .  Visual e s t ima te s  a r e  ad jus ted  by a c o r r e c t i o n  f a c t o r  
c a l c u l a t e d  from egg samples t h a t  a r e  analyzed in  t h e  
1 abora tory  . 

7 .  Egg l o s s  f a c t o r .  

A t  t h e  beginning of t h i s  research  i t  was ev ident  t h a t  a l o s s  of 
eggs was occurr ing  between t h e  time of depos i t i on  and t h e  time of 
ac tua l  sampling. The egg l o s s  r e s u l t e d  mainly from b i r d  preda t ion  
and/or storm a c t i o n .  No sampling was conducted t o  p r e c i s e l y  account 
f o r  t h e  l o s s  f o r  t h e  yea r s  s tud ied .  To account f o r  t h i s  l o s s  a 
l i t e r a t u r e  review was i n i t i a t e d .  The review revealed t h a t  egg 
m o r t a l i t y  has been es t imated  a s  high a s  70-80% i n  B r i t i s h  Columbia 
(Outram 1961) and 25-40% in  Southeastern Alaska (Montgomery 1958).  
A1 1 1 i  t e r a t u r e  reviewed showed cons iderable  v a r i a t i o n ,  and s t u d i e s  
were a l l  conducted in  t h e  i n t e r t i d a l  a r ea  normally exposed during 
t i d a l  f l u c t u a t i o n s .  From t h i s  review i t  was ev ident  t h a t  a f a c t o r  
was j u s t i f i e d .  Sampling was conducted p r i o r  t o  hatching so  i t  was 
apparent  t h a t  a high m o r t a l i t y  was not app ropr i a t e  because only a 
propor t ion  of t h e  t o t a l  egg mortal i t y  would have occurred.  A 25% 
egg l o s s  f a c t o r  seemed appropr i a t e  and was chosen a s  a s tandard .  

8. Escapement computed from egg d e n s i t i e s .  

a .  A t o t a l  number of eggs i s  ca l cu la t ed  from t h e  fol lowing 
formul a .  



Table 9. Nautical miles of beach receiving herring spawn by area,  1953 t o  1983, i n  Southeastern Alaska. 

- - - -  - - -  -- 
LOCATION 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1%7 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 lg80 1981 1982 1983 1984 A v e .  

CRAIG 12.2 11.7 13.6 11.6 11.5 12.6 3.5 11.5 11.2 12.3 14.2 12.4 3.2 11.7 4.5 7.5 7.1 7.0 2.8 3.5 1.0 1.0 6.4 7.5 6.0 5.0 8.17 
KAH SHAKES - 
Boca de Quadra 

SHORE NAKAT 7.9 9.2 3.4 2.5 5.7 7.0 0.5 6.0 11.0 9.5 11.3 4.5 3.8 12.5 10.0 15.4 14.7 11.3 8.6 
CLEVELAND PENN. 

BEHM CANAL 5.9 6.4 3.5 5.9 7.8 5.5 2.0 3.0 1.0 2.0 1.0 3.2 .5 3.4 2.5 1.5 1.0 1.0 3.5 3.2 
ERNEST SOUND 

ROCKY BAY 7.5 2.6 3.0 3.0 3.0 N/A 2.0 4.0 3.5 - N/A - 9.5 3.3 
AUICE BAY 
LYNN CANAL 8.2 9.4 12.2 10.0 28.1 24.1 10.8 12.9 11.5 8.5 10.6 13.2 10.9 15.9 9.7 8.0 5.7 9.8 9.2 2.5 6.0 2.6 10 9 

S I T K A  SOUND TO Includes all of S l t k a  A r e a  
D3ROTHY NARROWS 100.0 73.8 92.8 45.9 44.5 19.- 23.0 15.0 1- 88. 13.5 10.0 10.0 8.0 13.0 10.7 12.5 41.0.- 6.5 33.5 
SEYMOUR CANAL 3 -0 4.5 3.2 7.5 2.9 1.0 3.9 3 . s  3.5 9.1 8.9 4.2 
HYDRBURG 

MCFARLAND I S .  8.0 9.0 7.8 5.0 4.5 4.0 1.8 0.7 N/A 0.7 - 5  2.0 1.0 4.0 4.3 2.3 3.3 3-7 
W A I N  BAY 

HAM ISLAND 3.0 3.0 3.0 3.2 -1 .1 2.3 2.5 .1 6.0 2.75 2.4 
KASAAN BAY 4.n 1.0 1 . n  1 0 1.0 4.0 2.5 - 1  1.0 . 5  1.0 - .I 2.8 1.5 
HOOD & CHAIK 

I BAY 1.5 10.0 2.0 1.7 3.4 2.3 1.7 1.7 1.0 2.8 

GXQ3LER BAY 0.5 5 
( SKAGWAY HARBOR 1.0 1 .O 

DAVIDSON IN./ 
PARBLE ISLAND 1.0 1.0 1.0 1.0 .3 ~ / . r ,  - 1.0 .89 
THREE MILE ARH 
LOWER ROCKY PASS .1 2.5 -4 1.5 5.3 .3 .8 . 2  1 A 
PORT CAMDEN 5.3 0.3 - 2  .P 3.3 .1 - - 1.7 
TElIAKEE INLET - - 3.0 5.2 3.5 9.6 11.6 10.0 10.0 ' 
PORT ALTHORP 2.3 1.0 1 7  
L I S I A N S K I  INLET 1.3 .8 1.4 1.0 .6 2.5 ~/ . r ,  . ]  1 0  1.0 
P E R I L  STRAITS 8.0 2.0 1.0 1.0 3.5 5.3 .5 0 2.3 1.5 . G  J . U  3 



where: T = Total eggs. 
A = Area of spawn in square meters .  
D = Density o r  number of eggs per  square meter .  

b. Conversio of t o t a l  eggs t o  biomass i s  c a l c u l a t e d  by assuming k 1 .0  x 10 eggs r ep re sen t  2,000 pounds o r  907.2 kilograms of 
he r r ing  spawners. This biomass i s  then co r rec t ed  by applying 
an egg l o s s  f a c t o r .  

c .  Exampl e ca l  cul a t i  on, Quadra 1981. 

Length of spawn (L) = 10 nau t i ca l  mi les  ( 1  nau t i ca l  mile  = 
1,852 m) 

Width of spawn (W) = 80.7 meters 
Average d e n s i t y  (D)  = 978,809 eggs/m2 

T t a 1  eggs = 18,520 meters  (L) x 80.7 meters  ( W  = 1,494,564 4 my = a rea  of spawn (A) x 978,809 (n)  = 1.463 x 10 eqqs. 

Assu e 1.0 x lo8 eggs = 2,O 0 pounds o r  907.2 ki 1 ograms. 1,463 '8 x 10 egg (TE) i 1.0 x 10% = 14,630 tons  x 2,000 lbs / ton  = 
29,260,000 pounds escapement (no egg l o s s  f a c t o r ) .  

Apply 25% egg l o s s  f a c t o r .  29,260,000 I b s  : .75 = 39.01 x l o 6  
pounds escapement. 

9 .  Escapement per  nau t i ca l  mi le .  

R e f l e c t s  t h e  biomass per  nau t i ca l  mile  of beach r ece iv ing  spawn. 

10. Commerci a1 ha rves t .  

Harvest of he r r ing  from commercial g i l l n e t s  and/or purse s e i n e r s  
from t h e  spawning grounds. 

11. Percent  harves t  of biomass. 

Thi s f i g u r e  r e f1  e c t s  t h e  percentage of t h e  avai 1 ab l e  biomass 
harves ted  by t h e  commercial f i s h e r y  on t h e  spawning grounds. 

12. Temperature range during spawning. 

Documents temperature (OF) observed during t h e  sampl ing t ime o r  egg 
incubat ion period.  

13. Depth preference  f o r  spawning. 

Observed egg depos i t i on ,  re ferenced  t o  t i d e  l e v e l .  

The f o l l  owing spec i a l  ized d i v e r  survey d a t a  f o r  Southeastern A1 aska spawning 
grounds i s  summarized. 



Herrinq Spawnins S u b s t r a t e  Analvsis  

S u b s t r a t e  t ype  and t i d a l  preference  r e l a t e d  t o  he r r ing  spawning i s  
i l l u s t r a t e d  i n  Figure 12. I t  should be noted t h a t  t h e  vegeta t ion  i d e n t i f i e d  
i s  not  complete but  s e rves  f o r  general documentation. 

Resul t s  

The fo l lowing  base1 ine  d a t a  f o r  S i t k a ,  Boca de Quadra, Seymour Canal, and 
Juneau spawning a reas  i s  summarized i n  Table 10. 

1. Area s t u d i e d .  

2 .  Year s t u d i e d .  

3 .  Percent  of  t o t a l  eggs observed s u b - t i d a l l y ,  e . g . ,  below -3 '  t i d e .  

4. Average egg d e n s i t y  per  m2 observed s u b - t i d a l l y .  

5. Percent  of t o t a l  eggs observed i n t e r t i d a l l y .  

6. Average egg d e n s i t y  per  m2 observed i n t e r t i d a l l y .  

7 .  Percent  of  t o t a l  eggs observed by s u b s t r a t e  t ypes .  

8. Percent  of t o t a l  eggs observed a s  unat tached t o  no s u b s t r a t e  
(1 oose) . 

9. Average egg d e n s i t y  per  m2 by s u b s t r a t e  type.  

Visual Estimation Analvsis  t o  Determine Eqq Density 

Visual e s t ima te s  were t e s t e d  f o r  accuracy t o  eva lua t e  a s  a r ap id  method of 
a s se s s ing  he r r ing  spawn depos i t i on .  Visual e s t ima te s  were compared t o  ac tua l  
1 abora tory  counts .  Comparisons a r e  summarized by yea r s  t e s t e d ,  and observers ,  
in  Tab1 e 11. Correct ion f a c t o r  a n a l y s i s  based on accuracy was c a l c u l a t e d  f o r  
t o t a l  observa t ions  f o r  Blankenbeckler and Larson in  Table 12 .  Other observers  
were not  used in  t h e  co r r ec t ion  due t o  a low number of samples t h a t  r e s u l t e d  
in  poor p r e c i s i o n .  The p rec i s ion  f o r  Blankenbeckler and Larson was s i m i l a r .  
The v i sua l  e s t ima te s  became c l o s e r  t o  t h e  t r u e  value with experience and 
percent  accuracy around t h e  mean a l s o  improved. A t  90% t h e  p rec i s ion  was 2 
10-20% f o r  a l l  yea r s  by both observers .  By working up t h e  1 abora tory  samples 
from y e a r  t o  y e a r ,  both observers  became aware of t h e  t r u e  value,  but t h e  
percent  e r r o r  d id  not  improve d rama t i ca l ly .  

Fecundity Versus Lenqth-Weiqht Analysis  

The f ecund i ty  and average weight of he r r ing  a r e  important components in  
c a l c u l a t i n g  biomass from t h e  est imated number of eggs depos i ted .  Analysis  of 
d a t a  was conducted t o  determine t h e  d i f f e r e n c e  in  ca l cu la t ed  biomass based on 
var ied  s i z e s  of he r r ing  spawners. Average weight of he r r ing  and f ecund i ty  was 
c a l c u l a t e d  f o r  each s tock  examined t o  determine parameters t o  back c a l c u l a t e  
pounds of spawners requi red  t o  produce a c e r t a i n  number of eggs depos i ted .  
This would r e q u i r e  e s t ima t ing  eggs per  female each yea r  which i s  c o s t l y  and 



Substrate dominatcd by I:uCUS 

Fucus Ulva 
Porphyra Endocledia 
Codium Rhodymenia 
Rhodomela 

Substrate dominated by ccl grass 

Substrate dominatcd by large brown Lclps 

Laminaria Alaria 
Costaria Flacrocystis 
Agarum 
Cyamatllere 

Substrate composed of hair typc kelps 

Figure 12. Typical substrate,  profi le ,  Southeastern Alaska 
spawning areas. 



Table 10. S u b s t r a t e  a n a l y s i s  f o r  spawning grounds surveyed 1981, 1982, and 
1983, Southeastern A1 as  ka. 

Substrate Types 
Subtidal I j  Intertidal F EG LBK H LOOSC a 

\ of AVC. \ of AVO. \ of Ave. \ of AVO. \ o f  Avo. \ o f  AVO. 'L of 
Total Density Totol Dcnsity Total Density Total Density Total D nsity Total Density Totnl 

Area Year Eggs b12 x 1000 Eggs 112 x 1000 E g g s  H~ x 1000 Eggs !12 x 1000 Eggs HS x 1000 Eggs b12 x 1000 Lpcs 

I I I I I I I I 

Quadra 1982 30 682 70 601 40 20 564 3 

Quadra 1983 68 312 1 32 270 1 30 ::: 1 41 ::: 1 204 I l l  :i: 1 
S e  1981 1 55 331 4 5 316 4 2 306 6 253 45 34 3 7 300 0 

Seymour 1982 16 248 84 4 08 80 4 39 3 124 1 14 169 I 12 7 

Sepour 1963 35 244 65 457 Sb 414 3 40 340 1 119 1 

Juneau 1983 58 93 4 2 I52 23 101 -0- 127 3 44 I 

1/ Subti:al is defined as below the -3 foot ride level. - 
?/ Loose eggs are defined as cggs attached to no substrate. - 



Tab1 e  11 . V isua l  versus 1  abo ra to r y  egg count  a n a l y s i s  by observer  f o r  1981 -82 and 1982-83. 

Pa i r ed  Average 
Observat ion Pe rcen t  Standard Standard T-Test T-Tes t 

Observer Year Sample Number Accurate  Devia t ion  E r r o r  Confidence L imi t  Confidence I n t e r v a l  

Blankenbeckler 

Lar son 

Bergmann 

I 
Cr3 
0 ' DeJong 

Minicucci 

Koeneman 



Table 12. Visual versus labora tory  egg count ana lys i s  s t r a t i f i e d  by egg 
dens i ty  and s u b s t r a t e  type by observer f o r  1981-82 and 1982-83. 

-~ 

X 
S t r a t i f i e d  a Accuracy Standard  Standard  T-Test T-Test  

Observer  Zone Year Number Fac to r  Devia t ion  E r r o r  Confidence Limi t  Confidence I n t e r v a l  

Blankenbeckler  F .  1981 7 .67 .75 .28 .67 + .54 ( 81%) 90% 
EG. 1981 1 5  .54 .22 .06 .54 + .11 ( 20%) 90% 

LBK. 1981 11 .68 .36  .11 .68 + .20 ( 29%) 90% 
H. 1981 2 .57 -10 .24 -57 + 1.52 (267%) 90% 

Z 5OK 1981 5 .48 .18 .08 .48 + .15 ( 31%) 90% 
513150K 1981 2 2 .65  .46 .10 .65 + .17 ( 26%) 904 

Larson 

F. 
EG. 

LBK. 

- H. 
4 50K 

51S150K 
151Kj250K 

250K 

F. 
EG . 

LBK. 

- H. 
< 50K 

51S150K 
151+250K 

> 250K 

F. 
EG . 

LBK. 
H. 

7 50K 
51+150K 

1513250K 
2 250K 

F. 
EG . 

LBK. 
7 50K 

51i150K 
151+250K 

F. 
EG . 

LBK. 
H .  

.Z 50K 
51-150K 

151J25OK 
> 250K 

& Vege ta t ive  Zone 
f - inc luded upper i n t e r t i d a l  ( k e l p  dominated by 
EG -Eel g r a s s  (mid - t i da l )  
LBK - inc luded mid and lower l a r g e  brown k e l p s  
H - i nc ludes  lower t i d a l  h a i r  t y p e  k e l p s  
Densi ty  Zone 

2 
750 - e q u a l  t o  o r  l e s s  t han  50,000 eggs per  sample (1/10 m ) 

51-150 K - 51,000 t o  150,000 eggs  p e r  sample 
151-250 K -151,000 t o  250,000 eggs  p e r  sample 

)250 K - g r e a t e r  t han  250,000 eggs  pe r  sample 



d i f f i c u l t  with personnel and budget c o n s t r a i n t s .  An a n a l y s i s  of h i s t o r i c  d a t a  
r e l a t i n g  f ecund i ty  t o  he r r ing  weight was analyzed t o  s ee  i f  a  s tandard  could 
be appl ied  without  iampl ing each y e a r .  This  a n a l y s i s  eva lua t e s  t h e  use of a  
s tandard  (1 .0  x 10 egg equal 1 ton  o r  2,000 1bs  of requi red  spawners) 
s i m i l a r  t o  B r i t i s h  Columbia c a l c u l a t i o n s  (Haegel e  1981).  

The d a t a  analyzed in  Table 13 summarizes t h e  fol lowing:  

1. Length-weight r e l a t i o n s h i p  based on 1,500 s a  l e s  f o r  1981-82-83, P c a l c u l a t e d  from a regress ion  a n a l y s i s  with a  r va lue  of .89. 

2 .  Fecundity r e l a t i o n s h i p  based on average f ecund i ty ,  s t r a t i f i e d  by 
1 ength c a t e g o r i e s ,  from 515 samples from var ious  a r e a s  throughout 
Southeas te rn  A1 aska.  

3 .  Biomass c a l c u l a t i o n  f o r  cons tan t  egg number f o r  var ious  s i z e s  of 
he r r ing  with corresponding fecundi t i  e s .  

Herring spawners range in  s tandard  length  i n  Southeastern Alaska from 190 t o  
23 mi l l ime te r s .  The average fecundi ty  f o r  t h a t  length  range r e s u l t s  i n  1.0 x 8 10 eggs r ep re sen t ing  2,057 pounds. The range based on 10 mm l eng th  fecundi ty  
average s 1,984 t o  2,040 pounds. This  d a t a  suppor ts  t h e  use of a  s tandard  B 1.0 x 10 eggs r ep re sen t ing  2,000 pounds of spawners f o r  Southeas te rn  Alaska 
he r r ing  . 

SUMMARY OF RESULTS 

1 .  Markets and ha rves t s  of t h e  win ter  b a i t  and food f i s h e r y  have dec l ined ,  
while  t h e  s a c  r o e  f i s h e r y  has increased  s i g n i f i c a n t l y  over  t h e  p a s t  t en  
y e a r s .  

2 .  Harvest from subs i s t ence  use, personal use,  pound f i s h e r i e s ,  and frozen 
t ray-pack  i s  i n s i g n i f i c a n t  compared t o  t h e  win ter  b a i t  and sp r ing  s a c  
r o e  f i s h e r i e s .  

3. Acoust ical  e s t ima te s  provide abundance index d a t a  on c e r t a i n  s tocks  in  
Southeas te rn  Alaska where he r r ing  concen t r a t e  i n  t r a d i t i o n a l  win ter ing  
a r e a s .  

4 .  Hydroacoust i  c a l  surveys i  ncl udi ng mid-water t rawl i  ng a r e  most val uabl e  
when supported by AWL and spawning ground d a t a .  

5.  AWL d a t a  improved with inc rease  of sample s i z e  t o  a  minimum of 600 
he r r ing  per  s tock  and commercial harves t  in  1983 followed s ta tewide  
pol i cy  . 

6. Herring l eng th  measurements p l o t t e d  on p l a s t i c  mylars provide a  f a s t  
f i e l d  method of a s se s s ing  recru i tment .  

7 .  Subt ida l  spawning provides f o r  a  s i g n i f i c a n t  por t ion  of eggs depos i ted  
(>50%). 



Tab1 e 13. Southeastern A1 aska h e r r i  ng 1 ength, weight  , and fecundi t y  data. 

Length Weight 2/ 9 
(SL mm) Pounds/Grams Fecundity Number 1.0 x lo8 Eggs = Pounds/l<ilograms 

L 2 N  = 1500 for years 81, 82, and 83; linear regression r = .89; equation yx = 2 1.678 + (-220.87). Regression analysis results in low r values compared to 
fecundity . 

9Average fecundity stratified by 10 mm length intervals. Data 1970-71-72 five 
areas Southeast Alaska. 

3British Columbia standard x lo8 eggs = 1 ton or 2,000 lbs. or 907.2 kg (Haegele 
1981) . 



8. U t i l i z a t i o n  of spawning s u b s t r a t e  f o r  t h e  r epo r t ing  period was a s  
f o l  1 ows : 

Quadra - Average dens i ty  649,000 eggs per  meterZ 

Si t k a  - Average dens i ty  622,000 eggs per  meter2 

Seymour - Average d e n s i t y  274,000 eggs per  meter2 

Juneau - Average d e n s i t y  93,000 eggs per  meter2 

Avai lab le  s u b s t r a t e  was not  u t i l i z e d  by spawning he r r ing  in  Seymour o r  
Juneau a r e a s ,  r e s u l t i n g  in  low egg d e n s i t i e s .  

9 .  The Quadra spawning grounds c o n s i s t e n t l y  have t h e  h ighes t  biomass of 
he r r ing  spawners per  nau t i ca l  mile  of beach r ece iv ing  spawn. The high 
va lue  i s  a r e s u l t  of o f f sho re  kelp beds combined with good egg 
d e n s i t i e s .  

10. Visual e s t ima te s  of  egg d e n s i t i e s  cont inue t o  r e s u l t  i n  acceptab le  
accuracy when compared t o  samples c o l l e c t e d  and counted i n  t h e  
1 abora tory  . 

11. The s tandard  of 1 x lo8 eggs r ep re sen t ing  2,000 pounds, o r  907.2 
kilograms, of  requi red  spawners i s  r e a l i s t i c  f o r  fecundi ty  a n a l y s i s .  

12. Harvest r a t e  s t r a t e g i e s  f o r  t h e  win ter  b a i t  and t h e  sp r ing  s a c  r o e  
f i s h e r i e s ,  r e f ined  in  1983, r e s u l t e d  i n  a v a r i a b l e  r a t e  between 10% and 
20% based on e s t a b l i s h e d  th re sho lds  f o r  each recognized s tock .  

13. Es tab l i shed  th re sho ld  values w i l l  be evaluated by s tock  performance over 
t ime.  

RECOMMENDATIONS 

1.  Continue hydroacoust ical  surveys and AWL a n a l y s i s  a t  t h e  e s t a b l i s h e d  
1 eve1 s. 

2. Acce lera te  s t u d i e s  r e l a t e d  t o  spawning ground research .  

a .  Re1 a t e  t o  e s t a b l i s h e d  threshold  l e v e l s .  

b. Expand t o  s tocks  where no d a t a  i s  a v a i l a b l e .  

c .  Continue in-depth s t a t i s t i c a l  a n a l y s i s  of spawning ground d a t a .  

d .  Evaluate t h e  egg l o s s  f a c t o r .  

e .  Expanded a e r i  a1 surveys f o r  documentation of spawn deposi t i  on. 
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APPENDIX I 



Appendix I. Hydroacoust ica l  surveys by l o c a t i o n ,  method, and year,  1980-81, 
1981 -82, and 1982-83. 

Area Spacious Bay Date 2/5/81 Vessel  Sundance - - 
Run #1 Gain 5 . 5  At ten .  -12dB O ~ e r a t o r s  Larson-Dohertv - - 
Survey Time 1452 - 1513 h r s .  Char t  17403 

Biomass .39 x l o 6  pounds 
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Appendix I. Hydroacous t i ca l  surveys by 1 oca t i  on, method, and year,  1980-81 , 1981 -82, and 1982-83 
(cont inued) .  

Area El  C a p i t a n  _ D l  1/29/81 Vessc l  Sundance - 
Run # 1  Gain 4 . 0  A t t e n .  -12dB O p e r a t o r s  Franc isco-Doher ty  - 
Survey Time 1700 - 1720 h r ~ . ~  Chart 17387 

Biomass 1 . 3 1  x 10 pounds 

Area El C a p i t a n  Date  1 /23 /81  V e s z e l  Sundance ---- 
Run U2 Gain 4 . 0  A t t c n .  -12dB 0 1 1 e r a t o r s  Franc isco-Doher ty  - -- -. -- -. 
Survey Tiprn- 1725 - 1715 1lr.s. C h i ~ r t  173S7 

Biomass 1 . 8 3  x lo6  

Area Tonowek U;ly Ihtc 12/4/81 V c > i c , i  .'iccl l ( . r  
.- -. ~ 

[tun If1 Gain 0 . 0  A t t e n .  -12dI% Opt:r:itor< l ~ l : ~ ~ l h - l . a r ~ o ~ ~  - -- 
Survey  Time 1340 - 1441 h r s .  (:~la?t--ijTci(j 

Biomass 6 . 1 1  x l o 6  3 s  

Area Tonowek Bay I):i?e 12 /4 /81  L1r!;scl S t c l  1 ~ 1 -  
-. - li;m # 1  G a i n  6 . 0  A t t c n .  -12dli Ti$(T:?or\ I!l;irlh-l.s~.>oii - - --- - - . -- -- - . - 

Survev  Time 1438 - 1556 i ~ r l ; .  C l ~ : ~ r t  1 7 4 0 0  
-A_- . .. -. . - 

Biomass 2.2:) x l o 6  rx'unds 



Appendix I. Hydroacousti cal  surveys by 1 ocation, method, and year, 1980-81, 1981 -82, and 1982-83 
(continued). 

Arca Tonowek Bay Date 12/4/61 Vessel  S t c l l c r  -- .- 
Run # 1  (;sin 6.0 At t cn .  -l?dR Opcrntors  Blank-Larson 
=vcy Time 1620 - 1731 hrs;  Chart 17.100 

Area Tonowek Bay Date 12/5/81 w e _ ! -  S t e l l c r  -- -- R u n  Ill -- Gain 5 .75  At tun .  --- -l.?dll ? l e r a t o r s  Hlanh-l.:irso~i - 
Strrvcy T ~ m c  1505 - 1551 I ~ r s .  C h z  17-100 

Biomass 10.29 x 10Gpounds -- 

Area Blears Passage Ilatc 12/6/81 ~e>-?c-I- S t c l  l c r  -- 
Run #1  Gain 5.5 AK~. -12dB 0pera t i ) r : i  Blank-l.arsorj 
Survey Time 1515 - 1532 h r s .  z t  17400 

Biomass 5.99 x .lo6 nouncis 

Area b!ears Passagc Date 12/6/81 Vesscl S t c l l c r  - - -- - 

Run # 2  Gain 5 .5  At t en .  -12dB Op?ra to r s  Li ln~ik- l .a~ .soi~  .- 
Survey Time 1544 - 1603 h r ~ . ~  g!!9hItiT7e106 

Biomass 2.69 x 10 pounJs 





Appendi x I . Hydroacous t i cal  surveys by 1 oca ti on, method, and year, 1 980-81 , 1 981 -82, and 1 982-83 
(continued) . 

3 Elcares Passage 11/2/82 Vessel Sundl~nce 
Run # 1  Gain  6 .0 At t en .  -12dB Opera tors  1,arson-Doherty-llouse -- - 
Survey Time 1533 - 1602 h r s .  Chart 17400 

Biomass- . 2 1  x lo6 pounds 

Area blcares Passage Date 11/3/82 Veysel Sundance -- -- 
Run It2 Gain 6.0 A t t en .  -12dU 9 c r a t o r s  I .arson-l lousc-I~oI~crty -- 
Survey TiK1611 - 1653 h r s .  Chart  17400 -- 

Biomass .94 x lo6  pounds -- 

Area Anita Bay Date 10/12/80 Ves5ul h i t t ~ w . ~ k c  .- -- -- 
Run 111 (;aln 5.5 At ten .  -12118 Opela tor5  Bldnh-l.irL - - 
Survey Time 1621 - 1723 l ~ r s .  Chart?- 17361) 

Blomass 3.90 x 10' pou~id, -- 

Area Ani ta  Bay Date 10/12/80 %2!~! K~tt iwahc.  .- 
Run # 2  %a~ 5 . 5  At t en .  -12dB $craters F , l : ~ r ~ h - I n r . ~ s ~ l  

-~ -. -. 
Survey Time 1752 - 1901 I ~ r s .  Chart  17300 

~Tomnss  2.70 x lo6 p o u < a r  



Appendix I .  Hydroacoust i  ca l  surveys by 1 ocat ion,  method, and year,  1980-81, 1981 -82, and 1982-83 
(cont inued) .  

Area Ani ta  Bay L)ate 11/20/80 Ves5el S t e l l e l -  -- 
Hun # 1  ?& 6 . 5  , I t t en .  - 1 2 d B  O p e r a t o ~ s  Larson-LVcstlund - -- 
Survey T ~ m e  0939 - 1638 h r s .  SkrL 17360 

Blonlnss 4 . 6 0  x lo6  pounds -- 

Arca Ani ta  Bay Date 11/2/81 Vcsscl S t e l l e r  

Ilw! k'l . Gain 6 . 0  A t t e n .  - - -. . . . . -1ZdN - Ol?erators . -. L;11-5on 
Survey Tin~c 1015 - 1722 111.r.. C l ~ ~ r r t  17.5(,0 - -- -- -- 

I 

Area Ani ta  Uay Lkrtr 11/3/81 Vcc;sel ' ~ t c l  1i .r  -- 
Run ti1 Gain 5.3-Atten. -- .- -12dU-~&FF:itors - - . - . - - Ul,~rih-Uc~-::ni,!r~~~ 
Survey Time 1627 - 1706 hrs. c h a r t  173h0 

Biolnass 2.26 x l o 6 = ~ d s  

Arcc~ Ani ta  Bay Da:e l l / -1/81 V~-::!el '.t:.l lei. . 
1:un # l  Gain 5 . C ? t t c n .  -12d~- - i l~~$~!1 !  a r b  L : I I ~ ! : O I ; - ~ ~ ~ C ~ ! , ~ : , . ~ , ~ ~ I  .~ - .- - ... .- 
Survey ~ i Z 9 0 6  - 0 9 4 4  h r s .  (.l?.ii-r I i i : ) ! ~  

[liomass 8.2s x 10" i(;GGds 
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Appendix I. Hydroacoust ica l  surveys by l o c a t i o n ,  method, and year,  1980-81, 1981-82, and 1982-83 
(cont inued) .  

Area Tenahec l n l c t  Date 1/27/81 Vessel Auklet 
Run # 1  (;nin 5.7 At ten .  -12dB Q c r a t o r s  bluir-Inglcdue - -- 
Survey T i m ~  1755 - 1236 h r s .  Chart  17300 

Biomass 11.12 x lo6 pounds 
- -. 

Area l'enahcc I n l e t  Da_Ie 1/27/81 V g y s S  Auhlct -- 
Run I / ?  I Z C L I I ~  5 . 7  A~fp_"- -1LJB Ol,cr,ttors bluir- I n g l c J ~ l c  
Survey lime-1243 - 1322 h r s .  Chart  17300 

Biomass 11.26 x 1 0 h z d s  

Area Tenakce I n l c t  hl 11/18/81 L!$s?~l Stc31 1c.r 
# 1  @& 5.0  At ten .  -12dB $erators B l ~ ~ ~ h - l l c . J o ~ i ~  - --.- -. ---  

Survey Time 1509 - 1626 h r s b  Gnrt 17300 
Biomass 4.47 x 10 poutlJs 

-- -- - - 
f- 

Area 7'cnahcc I n l e t  I&~trte_ 11/19/81 \.'cssc.l 'it:L. i c t  -- . --- .~ 

Run ttl C;lirl 0.0 Attcn.  -12dB (a 'e r ;~ tor! i  H l . i n h - D c . i o i ~ g  -- 
Survey Time 15-6 - 1530 h r s .  Chnrt  17.300 

Biontass .72 x 10' -- 



Appendix I. Hydroacoust i  ca l  surveys by 1 ocat ion,  method, and year,  1980-81 , 1981 -82, and 1982-83 
(cont inued)  . 

Area Tenakce I n l e t  I)ate 11/19/81 Vcsscl  Auhlet 
= # 2  Gain 6 . 0  At ten .  -12dB Operators Blank-UeJong - 
Survey Time 1533 - 1630 h r  Char t  17300 2. - Biomass .61 x 10 pounds 

Area lcnahcc  I n l e t  1J;~tc 17/18/KI i 'cssel  S t c l l e r  - 
Run 11 1 Gain 5 .75 At t cn .  -I?JB 0ixr : i tors  Larson-bluir 
G v e y  T i m e 1 4 3 6  - 1 5 T F G s  Chart  17300 - 6 --- Biomass 1 .69 x 10 pounds 

Area Tenskee I n l e t  Date 12/18/61 i'c.;sc:l : ; t s l i c r  
P . .. . 
Run # 2  5.25  A t t e n .  - l?dl j  O I t u ! . s  I . ; ~ r ~ o i ~ - k l i ~ i !  -- -- -- -. 
Survey Time lbO? - 1723  h r s .  Chrtyt 17300 --- 

Biomass 8.74 x 1u6 pounds 
. . .. - . .. . - .  

Area Tcnalee I n l e t  !k!E 11/13/82 \'es>c.l S r c l  I < ! -  - - . - 
Run #1  Gain 6 . 0  A t t c r ~ .  -12JU Operntors  !11,11;L.-l.~r.:,,~:i - -- - - . - - .- - -- . - - - . - - . 
Survcy Tirnc 1341 -. 1506 h r s .  Cllart 17.520 

Biomass 1 7 . 37 x I O('--F-LI~ JS  



Appendix I. Hydroacoust i  ca l  surveys by 1 ocat ion,  method, and year,  1980-81, 1981 -82, and 1982-83 
(cont inued) .  

Area '7cri;thec I n l c t  Lhtc 11/13/82 Vesscl St.el!er 
.- 

Run 112 (; ;~in 6 .0  At t cn .  - - . ~- -12dB =ntor.s L(lanl,-Larsork 
Area  'Ta~lakcc I r ~ l c t  !)3tc 1/?H/83 V ~ , ; . . c i  ) ; I  t r  I \ . . I I  c - I!url H1 G; t~n  0 . C  .At?i:ll. -12clli i i l i~ I ."or> l i l . i , . i c  Cinudet Survey 'I'inie 1539 - 1658 l i r s .  (:h:irt 17320 -- - .. -- - . - . . - 

Biomass 1 0 . 2 2  x l o 6  FOUnds Survey Time 1630 - 1731 hrs.  (:li'!rt !73?7) 
. - - .. 

flioni~sq :i.S7 x l o6  i>:;iii,d:: -- . 

-- - 

- . - .- .. . A 

Areu Tcrlakce Iri lct  Date 11/1:1/82 \'c.s:;ci S t c l l r r  
- 

l l z  1; 1 G a i n  6 . 0  hit%;. -1I)CIX Q ~ c r . ~ t o r s  . L(l;tn!,-l.;ir~~~~ 
Survey ' f i m ~ ~ 1 5 5 2  - 1711 Ilrs.  Cli:trt 17320 - - 

Uionl;rss 17.74 x 106 pounds 

Arca l 'cn:~hcc Tnlitt Oat; 1 P:l!R.; !'i . , . ; , I  I . : ?  t I k:,L t .  - - . - .  
Ittin d l  (bin 6.0  A t  t . t g .  -12 , I l i  i : , , ~ :~ . : i t o~ . - ;  1;i,i;,k.-6audct 

-~ .. . , . . - 
S ~ ~ r v c y  'I'~:IIc I i 4  - 12?:0 11 1.5 . ('!L~I r t I :'.32(, -- - - . - 

Oion~a>s  3.8, l  x I!I" i , < i l i o , i . ,  









Appendix I. Hydroacoust ica l  surveys by 1 ocat ion,  method, and year,  1980-81, 1981 -82, and 1982-83 
(cont inued)  . 

Area Olga S t r a i t s  Date 1/13/81 Vessel  S t e l l e r  - 
Run #1 Gain 4.5 K n .  -12dU o p e r a t o r  Blank- - 
Survey Time 1?02 - 1738 h r s .  Chart  17320 

Biomass 28.04 x 106-ds 

Area Black Can, Old S i t k a  Rocks D?& *1/15/81 Vessel S t c l l c r  
Run fll 4 . 7  A t t cn .  -12JD Operator Blank- -- - - . - .- . 
Survey I'& 1701 - 1744 h r sG  g& 17-520 

Hiomass 26.83 x 10 pounds -- 

Area Eastern  Channel Date 3/4/81 Vessel Auklet 
-- 

Run # 1  Gain 4.0 ~ t t r - 1 7 d b  Oj>erators UeJong - - 

Survey Time 1942 - 2039 h r s .  Char t  17320 
Biomass 13.13 x lo6-& 

Area Eas tern  Channel ?* 3/12/01 Vcssel A l l h l e t  - -. - ~. 
Run #1  Gain 4 . 0  At t e n .  - 12JlI Opo~ . ;~ to~ . s  L;LI.scJI,-[I:..JoII!: 
S G v e y  T i m e 1 9 5 5  - m 1 6 h r s .  Cl~;lft- ' .ij:j_?o 

Biomass 15.57 x 10'-=ds -- 



Appendix I. Hydroacousti ca l  surveys by 1 ocat ion, method, and year, 1980-81 , 1981 -82, and 1982-83 
( c o n t i  nued) . 

Area Kntlian Bay Date 11/13/81 Vessel Auklet -- - 
Kuri H1 @& 5.0 Atten. -l?dB Operators Blank-DeJong - 
Survey Timn 1510 - 1535 1 rs. Chart 17320 1 ' Biomass .68 x 10 pounds 

Area Katlian Bay Date 1/27/82 Vcsscl Auhlct - -- 
Run #1 Gain 4.0 Attcn. -12dB =ator I.drson - - -- 
Survey Time 1354 - i - 4 m r s  Chart 17320 

Biomass 1.47 x 10' pounds 

Area Blach Can, Sitha IlocLs I)rrte 12/7/81 L'essel Auhlet - -- 
Run # 1  Gain 4.5 Atten. -12dB *erator UeJong 
Survey Time1700 - 1740 hrs. chart-17370 --- 

Biomass 3.22 x lo6 pounds 

Area Katlian Bay Date 1/28/81 Vessel Aul,let - ilun # 2  Gain 5.5 Atten. -12dfi a tor L:trsoil 

Survey ~ i F 1 7 1 8  - i m r s .  Chl 173T0 
Biomass 1.42 x lo6 pounds 
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Appendix I. Hydroacousti ca l  surveys by 1 ocat ion,  method, and year, 1980-81 , 1981 -82, and 1982-83 
(cont inued) . 

Area F r i t z  Cove Date_ 2/19/82 Vessel Ki t t iwake 
Run 82 Gain 5.2 A t t en .  -12dB Opera tor  Ingledu - 
Survey ~ i F 1 8 5 0  - 1907 h r s  Chart  17316 

Biomass 1.66 x 10' pounds 

Area Stcpllens Passage [ l a t e  1 / 2 5 / 3  ! ' c s s ~ ~ l  E i t t i u a h c  -- - 
Hun 21 Gain 5 . 0  At t en .  -12dl) -- 
Survev ~ i m e 1 8 5 1  - 1938 h r s .  
_d-. 

Biomass 3.61 x 1 0 ~  pounds -- 

Area Idaho I n l e t  SF 12/6/80 Vessel  Auklet - 
Run # I  Gain 5 .2  A t t en .  -1ZdB 0 1 l e r a : o ~ ~ -  l.arson - - 
Survey Time 1340 - 1400 h r s .  Char t  i7302 

Biomass 6.80 d lo6  K d s  

Al.ca Idahu I n l c t  11/IO/H1 \!cssel : \r ihl~.t  .- - . . . . - 
Run !!I Gain 5 .0  At Ten. - l?dli  Ol>cr;t tors I!I .II :~.-LI~.J~~II, :  - - - -- - - --- 
Survey Time 1733 - 1757 h r s .  Char t  1730:! 

Biornass 1 .75  x 10G i'O;i"ds 







Appendix I. Hydroacous ti cal surveys by 1 o c a t i  on, method, and year ,  1 980-81 , 1981 -82,  and 1 982-83 
(continued).  

Area i ir ; ian. ihi  S t r a i t :  D R : L  12 /15 /81  Vessel Auklct - -- 
Rcn '1 C. ' -- $.l!n 6 . O  ~+. t ten .. - i 2 d B  O p e r n t o ~ - - ~ ~ ~ o ~ ~ ~  -- 
Silr\;c:v Tint ,  1705 -- 1608 h r s .  ~ h : ~ ? t  -2 ----- -- 

9ioma5s .. 1.33 x 1 0 h  pour!ds 

Area Lisianski S t r a i t s  Date 11/16/82 Vessel Steilcr - 
Run I1 7.0 Atten. -12dB Operators Blank-Larson - 
Survey Time 1721 - 1800 hrs. Chart 17302 

Biomass 2.13 x lo6 pounds 
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Appendix 11. Summaries of age, weight, and leng th  data by year and by d i s t r i c t  (cont inued).  

Date .:/.51/81 

Gear Sc I ne 

Nean 
4se St~ndard Standard Hean Standard Percmnt 
Class humber Length m Deviation Weight g. Deviation Composition 

0 X 0 

Total 1110 I=IPO.RO i=83.90 100 
Total Sarpla Sex Ratio: 55: Male N = 208 

Arcs t$s.bJr.~ - L.II~ Shahcs I't. Date 3/51/81 

District 101-25 Goar Seine # 2  

Mean 
A C C  Stanhrd Standard Man Standard ~ e r c k t  
Class Surber Length n Deviation Weilht 1. Deviation Composition 

I 

0 0 
> 177 8.1 61.0 4.58 5 

I v ~a 189.2 9.8 90.49 17.03 811 
i 2 115.5 . 7  111.0 5 . ( ~ f *  2 
\ 1 22s 6 . 4  IS0.00 25.08 5 
\!I I ,'Ill, 1 1 1  1 
\ I 1 1  3 0 
I \ 1 231 199 0 
I II 0 
Tat31 11111 S=l!ll .51  Xa93.75 100 
Total Sample Scx Ratio: 5h: $ 1 ~ 1 ~  N = 200 

\$c St~nJard Standard Mean Standard Percent 
Cia-s \uml~cr Lcn1:th I Dcvintion Weight g. llcviation Composition 

I \  
\ 1 244.00 148.00 1 
Total 101 f=l!l1.71 ix84.41 100 
Total Sample Sex Ratio: 54% M ~ l c  N 101 

AT,.= Qi~adra l/J mi. S. Yah SIIJLCS Date 3 / ? O / R ?  

D~strict 1n1. r i  Gear spin, .  

k a n  
Age Standard Standard Hcan Standard Percent 
Class Number Len~th m Deviation Weight g. Deviation Composition 

VI I 0 
Vlll 0 
I X 
X 
'lots! 48 i = 2 ( 1 9 . 2  i=IlJ.S 1111  
Total Sample Sex Ratio: So: ilalc 

Area (1il;lrlr;r 1/.I ml. S .  hah S l ~ n A s  Date .%/:I;/$? 

District 101-23 Gear ~omacrc i ;I 1 I;I I I ncr 

Mean 
AKe Standard Standard Mean Standard Percent 
Class Number Length r Deviation Weight g. Deviation Composition 

I I 0 0 
111 0 0 
I v 7 110.5 111.0 1511.5 10.h 3 
Y 49 221.7 7.8 145.9 16.2 7 3 
V I  16 L ? ~ S . S  6 . 3 1t~2.n 18.1 24 
VII U II 
Vlll 0 0 
I X  
X 
Total lr7 i=1LJ.J8 r150. 1 100 
Total Sample Sex Ratio:3lS iblc 

Arc3 QII:I~TS - Kah Shakes Date 3 / 2 2 / 8 2  

1)istrict 101-23 Gear Commercial l;i 1 lnet 

W a n  
Age Standard Standard Mean Standard Percent 
Class Number Length r Deviation Weight g. Deviation Composition 

X 
Total 94 7=213.76 i=lSl. 10 100 
Total Sample Scx Ratio: 44% bblc 

-Conti nued- 



Appendix 11. Summaries of age, weight, and l e n g t h  data by year and by d i s t r i c t  (cont inued).  

Area '?u;rh . :;I- Da t  e iL-!!!LL--. 

Mcan 
Age Standard Stan.lard Mcan Stanclard Percent 
Class  Number L c n ~ t h  m D e v i e n  Weleht g .  

Mean 
4Se Standard Standard Mean Standard Percent 
Class  Sumher Length ma Deviat ion Weight g. Deviation Composition 

I I  
I l l  
I  L' 
V 7 6 2115. I  I  8.58 144.8 I * . S  ?i', 
\'I 12 ?OY.9_1 I . !  I S 2 0  ? 8 11 
VII 5 2 2 . 4 0  6 .35 19b.0 3,. 9 S 
\'I11 
I X 
X -- -- 
Total 9 3  i - 2 0 6 . 5 3  x=148.48 I Otl 
rota1 Sample Sex Ratlo: 31: H . ~ I ~  

X 
Tctaf 8 i=I!lt3.25 i l 0 7 . S  100 
Total  Sample Scx Rat io:  7(]".1alp 

A n d  _~?wJ,.I . \:.,tc ~s)nld Date 3/?(,/8: Arcs i)i.idr.~ S .  K . I I I  >11;1hcs COVK Date ? / . i ? / u :  

D i s t r i c t  2 1 - 2 3  Gear i c i  nc. 

k a n  
Age Standard Standard Mean Standard Frrcerir 
Class  Number Length [levintion Weight g. nev ia i ion  Composition 

Age 

I 
V I I  - 111 
I I Y  

\' 
: I 
Vll  
\ 111 
I S  

Mean 
Standard Standard 

Sumber l eng th  nrp Deviation- 
Mean Standard Percent  

Weight g .  Deviation Composition 

X --- - -- .- 
Total Q9 i.=7oM.48 ic114.37 I oo 
l o r a l  Sample Sex Rat io:  52'. 

1 
Kt71 I i.211:.75 x=!)I, .o.l 100 
Tot31 S~rnple  Scx ~ i a t ~ o :  60% bl.ilc 

\re.! 1!11 h,I~..t'A.ilt ' , l~. iJrc . \  - !;l.tte I s .  - -. . Date . i /?6/82 

i t  I 2 ;  Ccar Sci I I C  

Date - -. 3 / 2 8 , \ ?  - - - 
D i s t r i c t  101-2;; 

blcan 
.Age St .~nJard Stnl~ddrd Mean Standard Percent 
t ' lnss  Vuoihcr I.rngtl! m l l i y i l t  ion Weight g .  llcv ~ d t  ion Composltivn- 
-.------- 

I  I 0 0 
I I I 15 177.0.1 0.82 78.52 1 1 .84 27 
1b l  .5 IX!l.Y7 5.02 !15..17 I(> . ? O  16 
\' 5 2 l!)4 .5b 0 . 3 l  107.02 15.43 5 7 
F I 0 0 
\ I  I 0 0 
Vl l l  (1 0 
1 X 0 0 
x n 
Tot31 ! I?  i=lS!I.ni X=97.88 
Total Sample Sex Ratio: 55: Pi;llc 

Age St ~ n d a r d  Standard 
Class Hwiber L.ength mm Deviation 

Mcsn S t a n d ~ r d  l'crient 
Weigh* g. D e v ~ a t i o ~ ~  @l;,q?_s?-tsiln_- 

s 0 I 1 .. ----- . - 
l o t d l  101 i = L I 4 . ~ 8  ~ ~ 1 5 1 .  75 it111 
Total Sample Sex Rat io:  41~2 H ~ l c  
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Appendix 11. Summaries of age, weight, and length  data by year  and by d i s t r i c t  (continued).  

, \ r r ~  - k- Dato 4/24/81 

L a ~ s t r ~ c t  10i. 1,) Gear ~ ; ~ ~ i ~ ~ c s h ( ; i l l a ~ t  

Mcan 
I c e  S t ~ n d a r d  S t a n d a r d  blcan S t a n d a r d  P c r c c n t  
Cl.iss -- \uml~cr Lrrigth m D e v i a t i o n  Wcipht g. D e v i a t i o n  Composit ion 

I I  (1 0  
111 111  I I , ? . ~  . S 2  55.111 .I. 111 20 
1 Y 1 : 175.0 10.46 62.76 12.57 34 
V 217.0 4 . 2 4  162.00 1 4 .  1.1 4 
:'I 5 2 < 3 . 2  3 . 6 3  137.80 ?!>.Sl 10 
\ I  I  > :;I>.? S . 5 3  181.00 1 . 5 8  0  
1 1 1 1  :?I . o  175.50 10 .01  .1 

I  X 21.5.5 13.45 215.50 51.28 4 

X 9 21.5.8 7 . 8 0  185.00 19 .75  I X  
.- 
r,,t,l 511 i=?tII  . q 5  x = l I 8 . 3 8  I  uU 
T o ~ J ~  S3EIple S C X  R a t i o :  71: El:~lc 

!',l>ll.lL't I l l<-  .I) -- Gear , I . ~ : I K I  

b!cJn 
\ .: 1% St ~ n J a r c 1  S t a n d a r d  Flcall S t a n d a r J  P e r c e n t  
I'l3.s Sunlbcr I.cngth mm D c v i a t i o n  Weight g. D e v i a t i o n  Composition- 

4rc3  2 ~ r . 1 . .  . ,\ Date 1? /h /81  

?loan 
.\KC S t ~ n d a r d  S t a n d a r d  Mcan Standard  P e r c e n t  
i l ~ s s  Sumhcr I . c n ~ t h  m I ~ c v i a t i o n  Weight g. D c v i a t i o n  Composit ion 

T o t a l  Sample Scx R a t i o :  Ilnkllolun 

:\rc.i . - ?I~.;IV,..; I':~...; - - -- -- . - - - Date -L?LQLG.-- . 

I l l < t  lrict III .~.: ,II  - ( ;car  fl-.ih 1 

Elran 
.\!:c S t a r ~ d n r d  Standard  blc:~n S t a n d a r d  P c r c e n t  
C_1_Jss Number 1.cngth nun D e v i a t i o n  Weight g. D e v i a t i o n  Composition 

I I I I  151l.GI I I . ? ?  l(1.01 1 5 . 7 .i S 
111 1 1 1 1  l:l~..i I !1. I:, SO. 51 l 8 . O i  5 S 

IL' I I 1911.27 10.21 100. 1: I .3. .?O 1 7  
V I  !I 201,. /,., 10. ! I l l  1 i I . S!I 21 .87  I I  
V 1  1 '  21 I . 5 i  :.I>? 1.12.71 I .5 . 1 51 I0 
\ ' I  I  1 2 IS. !>I)  I).. !I I f > ? .  5(> 11 .18  5 
i l l 1  1 7 . 1 1  '1. !I0 1  !1.'10 l b S . 0  
I  Y 
X -- 
'Tot.11 I..; .i:ISI.:? -- . -- i,= !ll,..17 !lib 
l o t s 1  Sample Sex I2;ltio: .1~>l.ilr. 1-5 I l r ~ l r i ~ t h r i  

1r1-.1 uL, Darc . ; / ;o/sI  

I ' l l \ t r i c t  IO; . I , I I  - -- - - .. .- - - . . - - - - t;car ,,,, I , l l ,  ~ 

I.lc;ln 
, \ ! :c-  St.111d.1rd S t  n d  Flc311 S t a n d ~ r d  P e r r c n t  
'-!.I.< . Y111:bcr I ~,11!:tli mm I~~~~~i~I~ip_"_"w_.'~i_r!!t C. l l ev ia t  .- ion c : o n ~ i  - t  -- ion 

X I I I I 

T o t a l  ~I!I i-:l!lb. 7: i = l I I . I  'lCI 
lot.11 S ~ m [ ~ l c  Scx I la t io :  t>l",I;iIc N - 1011 

1 :; L- St : n r  St311dilrJ 
I i i ~ ~ l e r  I . r ~ i r t h  L_-_ nun 0c.vizt ion  __ !(ran S t a n d i r J  Pcrccnt  

W c ~ l ; l ! t ~ . - - ~ c v i . i t  - - . . . -- ion Cornnosit - A - ion  . . - - 

-2- II __ -__ 
1 . 1  ')I1 i r 2 0 2 ,  71, 4::1.?1. 511 0:) 
T L I ~ J  l  Samlxlc Scx R:it io: Illlhnowr~ 



Appendix 11. Summaries of age, weight, and length  data by year and by d i s t r i c t  (continued). 

D ~ s t r ~ c t  IO; . .~ , )  Gear ~ i l l n c t  

hlcan 
.\ge S t a n d a r d  S t a n d a r d  Mean S t a n d a r d  P e r c e n t  
C l ~ s s  surnhcr Lrngth w D e v i a t i o n  Weight g. D e v i a t i o n  Composit ion 

I I 0 
111 10 l h 7 . 6  2.82 55.10 4.01 
II' 17 1 7 5 . 6  10 .46  62.76 12.57 
V 217.0  4.24 162.00 1 4 .  I4 
\ ' I  5 233.2 3 .63  197.80 29.51 
\ ' I  I  3 2 5 0 . 5  8 . 3 3  181.00 4.58 
YII I  i 231 .O 174.50 10.01 
I  X 243.5 13 .44  215.50 57.28 
X 9 1 3 3 . 8  7 . 8 0  185.00 19 .75  

sn F = ~ I I I  .. rls . X = I I R . ~ R  
T o t a l  Ssmple S c s  R a t i o :  74'. Malc 

h r c a  ? I , . ~ ~ ~ ~  I';,~~ Date 1?/5/80 

D ~ s t r i c t  10.5-51) Gear 1'r:lwl 

Wean 
A:c S t a n d a r d  S t a n d a r d  Hcan Standard  P e r c e n t  
ClJrs Sumhcr I.ength .la D c v i a t i o n  W e i ~ h t  g. D e v i a t i o n  Composit ion 

I - - 
If, .> J 152.97 7.5.1 1 8 . 0 3  !I. 77 

I I t ,  If>!). Of, 1.1.57 57.44 22.58 
I 1' - > ,- 1 ~ x . 2 5  I .  1n.i.25 24 . 11 I 
V S 1!13.S 3. R 109.75 7 .  311 
\ I  I I 
\ ' I1 I 5 . 1  1!IX 
I ' l l 1  I1 

1 X I1 
( 1  

r o t a 1  r)o i=I ' I .3 I I  %= 74.56 101 
T o t a l  Snml~le Sex Itat l o :  37".l.ilc Unknown 

Elcan 
Standard  Staridard Mcan S t a n d a r d  Percerit  

C l a s s  Sumhcr Lrngth m Devia t ion  Weight g. D c v i a t i o n  Composit ion 

I I  0 0 
I l l  5 193.2 7.69 83 .20  15.59 5 
I t  28 193.6 8 .02  116.82 17.26 30 
V 50 113.5 7.30 148.28 17.85 54 
V 1 7 252.5 10 .6  172.86 26.05 8 
VII  1 230 193 1 
\'I 11 1 245 210 1 
1 X 0 0 
X 0 0 

T o t a l  92 9.=209.59 1= 138.20 99 
T o t a l  S m p l e  Sex Rat io :  Unknown 

- 
-Conti nued- 

Elr .Ill 
.\sc S tandard  Standard  Elc:~n S t a n d a r d  Percent  
C l ~ s s  Uumhcr I.cngth m . - 

X 
I O ~ J !  I?; F-131.77 

-- 
A !ll>..l7 !;$I 

ro ta1  Sample Scx R J ~  i o :  ,40" bPl.11 cs oo0 ~ I I I L ~ I O W I I  

.1r<>:1 a,, -. Date x b t ~  

! ) l h t r l c t  1 1 1 i  011 Ccal. ' ; L * ~ I I P  

Clean 
, \gc S t ~ n d a r d  S t a n d a r d  hlc.in S t a n d ~ r d  Perccnt  
C l ~ s , ,  - S ~ ~ m h c r  Ienf i th  - ____-- mm I )cv is t  _-_ ion  W c i ~ l i r  .- g .  1)evi:lt ]on  C o m e 1  t  10" 

--. - a 
I  I  I 1  1 I 

I  I I  I I 1 1  

I \' SIB 1!1.5. 53  8 . 7 7  11t'7. I t 1  I f , .  :a? : > I ,  

i 5 l i . 1 3 0  I S  I < I . X O  211. I C l  

\ I .I 1 8 . 7  (1 (10 1 5.0s 1 1 ' . 7 5  
\ I  I I .!??.? ?,flIl I <>;. .!:, .'1 .(.I1 1 

\ ' I11  I I 0  
1 \. 0 0 
Y 0 I t  

iotll~ !I? ~ - I ! I I , . ? ~  i = 1 1 1 . 7 1  O ~ I  
T o t a l  Saml~lc  Sex I ta t io :  61:, bI:~lr  N = 101) 

-. --_ 

:\re2 rnnnach A 

i t  1113-Sll Gear - .I r:lk . - - - 1 .- - - - . - - - 

Flcsn 
ISL' S : i d i r d  ! i t a l l d ~ ~ d  F(cat1 St . l l ld~r , l  P c r c c ~ i t  
CI:lcs ti!l~sl,er I .rr i~t11 - _. mm -_ Dcvl n t  i o n  W c ~ g l ~ t ~ . - _ n c v l a t  . _ ion ('om ,or i t  inn 

- - -  . l-L.- -- 
I  I 0 I I 
I I I  3 1ns . i .5  n. .<H nt,.  00 ~ . 7 ?  1 
II' 79 l !~2 .00  8 . 7 7  117.!8 21 .11  i 
V 5.1 207. 81) 8 . 1 8  1 3 i . h i  19 .31  180 
\' I  3 224.33 8 . 1 3  177.(iO 22.f)l  3 
\'I I  1 2 3 0  1!)3 I 
\ ' I11 0 0 
I 1  0 I I 
s 0 0 
T o t a l  9 0  P=202.76 % = I 3 1  ..ill !!!I 
T o t a l  Sample Scx R a t i o :  Unknown 

- 



c
 

C
, 
IS, 
E
 

aJ 
F

 

x
 

IS, 

n
 

aJ 
IS, 
m

 

C
 
0
 

.- " 
"
 .- 

c
n
 

=
 u
 

P
1
r
n
"
N
"
 

0
 

$. 
U

U
 

Y
 

a
 

C
A

P
 

2
 

S 
0
0
 

c
 .c 

3 .? 
- 

0
 
P
 

C
 

2 .$ 
1
4
-
 

-
0

 

5
;

 
"
 
U

 
V
)
 G

 

-d
 1

 
c
:
r
 

2
3

 
Z

n
 g 

"
f

a
 

,
z
 - 

I n
 

C
,
 

r
. 

r. 7
 

n
 

U
 

c
 
I
 

2 f
 
3
 

U
 

-
0

-
 

L
 

- 
0
 
0
 

c. u
 

m
"

 
".".?

"C
."i 

, 
2

.2
 
"
=
P
I
J
"
 

^
C
=
9
 

h
l

 = OC 
lr. 

,; 
t
 
L; 

&-: 
te

 
&

 
P

- 
c
.
 

!.? 
?- 

-4 
z
 

x
P

.=
z

 
i
i
:
,c

'
 

--- 

"
C

"
6
.C

 

Lr:Lp. *; 
L; 

.
?

"
-
.
W

"
 

---- 

L
 

z
=

 
u
 

0
 

In
n
 

e
 

U
 

n
 

'J 

01 
"
 

53 
Z

 
w 
1
 

c
 

2 .2 
m

u
 

. 0
 3

 
u
 

U
 

In
 
C

 

2
1

 
t
o
r
 

P
 

I 
". 

I I 
,$ 

1 1 0
,

 
C

I 

- 
I 

.? 'C 
1,s " I* 6 

Li 
,. 

,. 
7
. - = = 

T
 = z 

n
 

r
 

1 
--- 

O
 

'77 
(

r
e

 
- 

---- 

c
C

c
e

r
.
7

c
 

V
?

=
r
r
)
m

o
 

i
~

i
i
?

n
 

-
2

2
 

2
. * r.4 ,., 

P
,
 

-
'
l

?
-

V
.

 

<
d

&
d

'
 

N
 - 

=
'
<

*
,
P

a
 

~
?

~
s

o
r

o
 

V
)
 

- : 
:z n

 

'n
 1 

-* 

zi 

.- - - - - - 

-= 
I:? 

; 
L
 - 

<
 

c. 
2

zl 
=

z
L

-:ils
-;"~

l,2
2

 , 

b' 

3
"

 
v. 

u
 

a
 

9
.
0
 

h
 

- 
<

 
" 

2
;
 

- - - -. 4 

2 - 

.
.

.
.

.
 

-
-
r
r
c
=
v
.
 

2
:

2
z

c
;

 

c
,

3
*

0
-

-
 

* -= - 

- 
- 

-- 
-
-
>

 
-

-
-

x
 

-
-
-
>
>
A
>
-
-
+
+
 

*-,r 
o
c
-
 

=
2

?
 

m
a

 

h
 

4 

m
 .- 

"C
: 

;;= U x
 

0
 

V
)
 

s", 4
 

V
I 

- - n
m

 
L

Y
 

0
0
 

, 

"
 

z
 

U
 

.- L 
V

I 



Pl'Pl 
5;'s 
IiL't 
U').OI 
tS'?I 
OL'P 

f f6'81 If 'XG t') .G 00'6il $ Ill 
- uora!sodmo~ uo!ls~naa f~l~!sn uo!lclnsa mn q18ua-j JaqwnN sscl3 

lua3lad plepuels ucalq plcpuc~s pJepuelS aYy 

uew 

I OO'S6l OO'SZi I XI 
1 I I#\ 

z I 00'6E1 LO'L OO'SiL L 11\ 
V 98's SZ'6Sl SP'9 OS'ZOC t In 

L I LL'OZ t6'ESl Sl'01 VG'LGI L 1 A 

ZL IC.61 96'001 78'01 llO't.81 I L ,4 1 

E SP'SI L9'98 00's 00'0L1 Z Ill 
I I 

unoulun :o~lc~ xq a~dscs 1e1ol 
00 1 7S'SP =x Gs'lsl-'! 08 TPlOl 

0 0 1 

0 0 XI 
0 0 1111 
0 0 Ill 
O 0 I\ 
I O'LL 0'5;; I I 
L XL'L 5.88 11 ' 0 U'SHI L A1 
8 S8'i I 0. IS ZZ'EI 5.651 9 Ill I 
68 SO. B I'IC SZ'8 O'Gtl 1L I I CO h 

alvw :o?lcn xas oldses lelo~ 
00 I VU'EOI=X S6'SGI-3' 16 IClOl 

0 0 x 
1 VLI SCi 1 S I 

S lL.91 8'191 SO'S Z.SXC 5 Ill.\ 

9 P')' PZ I 'SCL' 9 5.091 ZS'6 I In 

PS 85'61 0'601 99'51 6'661 ;S 1 .\ 
OZ 1.6'91 :.Z6l G l 0'101 9S'(ll A 

9 1 LP'OI P.08 VS'S 6'081 S I ,4 1 
S I SS' I1 O'SL 88'9 S'6LI tl Ill 
2 PZ ' b O'SP Zl'Z S'Y';I I I 

'(p~nukJu03) ~3k~~sip Aq pue JeaA Aq eJep y~6ual pup '~y6ka~ 'a6e JO sapeuauns -11 xkpuaddw 



o
C

)
C

3
m

,
-

l
C

)
-

c
 

3
 

-2
 
rn 
d
 

3
 

- 

S
 *; 

L
-. 

^
i

 
-1

 

U
 

n
 

0
 

U
 

P
 

u
 

S
X

C
O

P
- 

b
 

- 
c

;
x

r
.
C

I
c

 
v, 

0
( 

x
 

V
)
 

?
,
 v
 - 

r
 

V
! 

L
 

V
 

- - 
-5 

u
 

v. 
3
 

?n 
U
-
,
 

- 
- 

o
n

 
L

 
- 

-- 
U

"
 

<
 
t
 

22! 
-
-
>

 
---" 

--->
>

>
>

-*
l2

,2
 

C
 

Q
 

0
 

* 
4

 
" .., 
n

 ia 
c
 .- 

0
 
>

 
u
 
U
 

v
) a
 

C
~

C
 

n
o
r
 

u
 

C
 Q Z
 

C
 

"7
 

o
 

Y
 

V
i 

V
 

"7
 

U
r
n

 
I.. 

.- 
-4
 - 

u
 

P
 

b
U
 



Appendix 11. Summaries of age, weight, and length  data by year  and by d i s t r i c t  (continued).  

ll;ly i l~l r l l l  1 3 1 '  

Arcs Seymour ~ : . I I I ; I ~  - Sore I;i11gcr Date 4/29/91 

i t  111-1 !-- Gear S r i t ~ c  

Mcan 
h ~ e  S t ~ n d a r d  Standard Mcan Standard Percent  
Class  \umber Lcnpth w Dcviation Weight g .  Deviation Composition 

X 
Total 1?1 .~=178.59 ~ 5 8 5 . 6 6  100 
Total  Sample Sex Ratio: 54: Male N = 136 

Arca Sc\mour C:~nnl Date - 4/29/81 
1;i l l n c t  1729 Hock 

~ l s t r l c t  111-11 Gear (:ommcrci:il F i sh r ry  

blcan 
Axe Standard Standard Nean Standard 
Clabs Xumber Length mm Dcviation Weight g. Deviation 

I 
CO 11 n 

111 0 
I \' I 11 I H X . I )  . I  I O I . J O  20. on 
\' 1 !I 20!1 . 3  9 . 1 1  13!1.05 17.06 
\ ' I  I .I 2 I 0.  1) 5.50 153.57 12. ?'I 
\ ' I  1 !I 1 8 . 2  7.!IO 107.35 111. 32  
\ I l l  7 220.!l I l l  17.3 ,111) 1 1 ,711 
I K !1 21b.7 12.11 150.5C 25. b!) 

Percent 
Composition 

ire., :;'.ymour C;III.I 1 - Sor r  I I 111:cr I:OVC - Date 4/.!!1/81 -- 
G i l l l ~ e t  

I ' i s t r t c t  I l l - 1 1  Gear Commercial Fi slrcry 

Wan 
Igc St.~ndard Standard Mean S t a n d ~ r d  Percent  
Clnss  \ii~rnhrr I.cngth nun n c v r ~ t i o n  Weight g. Dcviation Composition 

I I 0 n 
I I I 0 0 
1 \ 2115 157 1 

\' I5  1 1 . 8  3 . 3  151.08 10.68 29 
\ I  I  I  215.7 6 .99 161 .36 15.86 24 
\'I I b 1 1 . 0  10.6  152.83 19.0s  13 
V111 5 211 ..1 4.8 170.20 11 . O j  11 
I 'i 3 2 1 !I .I) 5 . 5  l05.1>7 10.12 7 

'- + 
h 210.3 11.4 Ih9.53 18.34 13 

. r l l t ~ l  55 1=?15.58 95159.04 99 
Total  Sample Scx Ilatio: 51: Cl:~lc N = 45 

Age Standard 
Class  Number Length m- 

Standard Mean Standard Percent 
Deviation Weight g .  Deviat ion Composition 

0 
7.5 58.60 11.08 5 

12.26 71,. 73 18.35 7 R 
!).!IS !I(,. 29 15.111 1 .I 

Ill5 1 
??.(13 112.5 28  .!I9 7 

O 
0 
0 - - 

'rot21 100 x . 1 7 9 . 1 , ~  x=~! I . s - I  11111 
l 'otal Sample Scx Ratio: 

Sorc I'in!:cr 
Arc3 . . . - CQYC - Date .l /?l  [ a ?  

Elcan 
,\gc Sta r~Ja rd  Standard Flcan Standard P e r c e ~ ~ t  
Class  Numhcr Length mm I l cv~ ; r t i on  Weight g. Oeviation Composition .- 

X 
-- 

Total  loo ;=I !w.~u  X-ss .so 100 
l o t a l  Sam~rlc Scx Rat io:  55",hle N . 100 

bkan 
:\gc Standard Standard Mcan standard Pcrccnt 
Class  Number Length na Dcviation Weight g. l lcvia t ion C n w t i o n  

s n ( I  

Total  88 i = f 8 4 . 8 8  x=78.35 1 i l O  
Total Sample Sex Ratio: 61 C:alc N = 90 

-Conti nued- 



Appendix 11. Summaries of age, weight, and length data by year and by d i s t r i c t  (continued). 

Il:1y 114lrIll *)I' 
: I r c ~  Sc\ ~.l,,ilr c::~n.l l  - S o r c  I.'i 13gcr - 

i l i . t r i z t  I l l - I I  -- -- . -. - - - 

Date  4/29/31 
h r c a  r y m o u r  (::ln:ll n a t c  I/.ill/S I 

c ~ ; ~ ~  S,, I 111, 
1 1 1 > t r i c t  111-11 tear S c ~ n c  #?!I Hock 

&an 
I!..c S t ~ l r d ~ r d  S t a n d a r d  Mcan S t a n d ~ r J  P c r c e n t  
C l . ~ , s  . -. r;umt~cr I.cngth m A ~ a t i o n  Weipl~t g. Devia t ion  Composit ion 

A- 
' ru td l  A; I  ; = I : s . s~  x.85. W, loo 
r o t a 1  Sample Scx R a t i o :  53: r lnlc n = i36 

Clc J n 
X,:c S t . ~ n h r d  S t a n d a r d  Clcan S t a n d a r d  P c r c e n t  

I I ' r  I.rngth rn Dcvia t  i o n  Weight g. D e v i a t i o n  Composit ion 
a3 
---I 

I  I  I  0 0 
I I I  11 n 
I  \' l o  ISS.9 0 101.10  20.110 12 
\ ' 1 !I O!l . .i !l . I I  I .i!l. 05  17.01, ? 3 
\ 1 1 - I  I I* .  (>  5.511 15.i.S: I :!. :!I 17 
\ I  I !I I S . ?  7.!111 11,7..i.i l1>..32 

7 , . I  I  
\ I 1 1  --l~.!l . I l l  173.110 1 1 .71l H 
I \ ) 2118.7 12.11 l5 l> ,5 l>  2 5  .(-!I I  I  

'2 I I, :.M.H l 2 . X  1')0.~17 .!It. X!l I 8  
~ , , t 3 1  b.: .x::l5.21 i=151.07  100 
I a t d l  S3a:lic Sck I t ~ t i o :  -11: !1.11l3 

> b a n  
Age Standard  Stamlard  Mcan S t a n d a r d  Percent  
C l a s s  Sumher Lcngth a D e v i a t i o n  Weight g. D e v i a t i o n  Conpos i t ion  

I I 0 
I l l  5 1(,1..1 7 . 5  5 s  .on  1 I  . O B  
I  V iti 17ti . l  13.16 7 6 . 7 3  1 8 . 3 3  
if I J  1:)o.n !I, !~.i !)I,, 251 I S . [ I I  
\'I I I!]: lo.; 
\ ' I  I 7 l!IS . 0 -72.63 112.5  28.  !I3 
\'I11 0 
I \: n 
v 0 

Sort I in!:cr 
Ari.~- - (.,,v'. . Datc 4/11/32 

.\!:c S t a n d a r J  S t a n d J r d  blcan Standard  Perccnt  
C 1 a ~ s  Numhcr I.enp.th mn D c v i a t i o n  Wci!!ht g .  D c v i a t i o n  Contposrtion 

\ 

Tufa1  100 i=l!)ll. i l l  x = s s .  so 111~) 
I o t a 1  Snm[~lc Scx Itatio:  55; El;l lc . 11,0 

. I ~ ~ : ~  S , y n ~ i i ~ r  I:.III:I~ - SOTC 1.111xer l:ovc D3tC 4/2!)/fil Arc., S r . r s ~ * t ~ r  (::III:I I - Datc  X f s !  - -- 
C i l l n e t  

:* i s : r ic t  I l l - I 1  Ccar :~mn~crc in l  Fi s l l r ry  ! t ! s t r i c t  I l l - 1 4  Ccar  '1.r:lt.l P I  511 I : ~ I , L  

> I c ~  Elcarr 
\LC St .~nJ ; t rd  StnnJ.lrd Mean S t a n d a r J  P c r c r n t  . l ~ c  S tandard  Standard  Elcan ~ t a n j a r d  Pcrccnt  

I I I.cnqth tam n c v ~ . ' _ t i o n  WcifiI~t g. D e v i a t i o n  C o m p o s i t i o n  Cl.lss S u n ~ l ~ c r  L r n ~ t h  m Ilcvint  ion  N e i ~ h t  g. Ilcvtat  ion Comv,nsi t ilrn -- - - - -- - . . ---- I-- - -- -- 

I I  0 I1 I  I  n 0 

I l l  0 O 
I  I I 7 179.5 21 .!I? ()!I. 5 .'17.1b 

I \ 2115 137 I \  19 l7.5.? 111. 35 (32 . 7!l I S . 0:) T , - - 
! 1; I I . S  S..? 151 .llS 11,. 13s ?!I v (r 2 187.0 1.1.:)~ s n . s l  L I . ~ ! )  - - 711 

\ I 11 215.7 f,, !)9 l(>l ..;I, IS.S(r ZJ \ 'I -I 201 .s  20.07 l0.i . 75  .*.,, 213 5 

\ ' I  I  0 214.0 1D.O lS2.3.5 1!).05 IS \'I I  0 1 I 

V111 121 ..I 1.8 l70 .?0  I  l  . ( n i  I  I  \ ' I11 !I ( I  

I \ > ?l:l.il -1.3 lIa>.b7 111.1? 7 I A 1 I 1  1  .;2 0 

t, 0 .  i 11.4 ll,!)..i3 l 6 . i l  1 5  9 I1 -- --- - - - -- .- - - . . '-L . I I 

1 ,  .I5 s~TTX- Z=m. 0 I !I!) i u t ~ l  3s i = l t i . l . t i ~  .x=:R.:iS l Oil 

Tc\t.ll 5l;alilc Scx I I ~ t i o :  51: >l. l lc ti = .I5 To:;ll 5am1ilc Sex K ~ t i 0 : c r l  El:~lc S = 90 

.--- -- - _ -  _ 
-Cont i  nued- 
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Appendix 11. Summaries of age, weight, and length  data by year  and by d i s t r i c t  (continued).  
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Appendix 11. Summaries of age, weight, and length  data by year and by d i s t r i c t  (continued). 
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Appendix 111. Sampling a r e a s  surveyed by d i v e r s  a t  Emmons I s l and ,  1981. 
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Appendix IV. Sampling areas surveyed by divers, Juneau area, 1983. 
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Appendix V I I I .  Sampling areas surveyed by d ivers ,  Boca de Quadra area ,  1981. 
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Appendix IX. Sampling a r e a s  surveyed by d i v e r s ,  Boca d e  Quadra a r e a ,  1982. 
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Appendix X .  Sampling a r e a s  su rveyed  by d i v e r s ,  Boca de Quadra a r e a ,  1983. 
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Appendix XI. Sampl ing areas surveyed by divers, Seymour Canal , 1981 . 



APPENDIX X I 1  



Appendix XI I. Sampl i ng areas surveyed by divers, Seymour Canal , 1982. 
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Appendix XI I I .  Sampl i ng areas surveyed by divers ,  Seymour Canal , 1983. 
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Because the Alaska Department of Fish and Game receives federal funding, all of its 
public programs and activities are operated free from discrimination on the basis of race, 
religion, color, national origin, age, sex, or handicap. Any person who believes he or she 
has been discriminated against should write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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