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ADF&G TECHNICAL DATA REPORTS 

Th is  s e r i e s  o f  r e p o 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  o f  data f rom s t u d i e s  conducted by t h e  Alaska 
Department o f  F i sh  and Game, e s p e c i a l l y  s t ud ies  which 
may be o f  d i r e c t  and immediate i n t e r e s t  t o  s c i e n t i s t s  
o f  o t h e r  agencies.  

The p r ima ry  purpose o f  these r e p o r t s  i s  p r e s e n t a t i o n  of 
data.  D e s c r i p t i o n  o f  programs and da ta  c o l l e c t i o n  methods 
i s  i nc l uded  o n l y  t o  t he  e x t e n t  r e q u i r e d  f o r  i n t e r p r e t a t i o n  
o f  t h e  data.  Ana l ys i s  i s  g e n e r a l l y  l i m i t e d  t o  t h a t  neces- 
sa ry  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  of t h e  bas i c  data.  No a t tempt  i s  made i n  
these r e p o r t s  t o  p resen t  a n a l y s i s  o f  t h e  data r e l a t i v e  t o  
i t s  u l t i m a t e  o r  in tended use. 

Data presented i n  these r e p o r t s  i s  in tended t o  be f i n a l ,  
however, some r e v i s i o n s  may o c c a s i o n a l l y  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  r e v i s e d  r e p o r t s .  
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ABSTRACT 

The Alaska Department o f  F i sh  and Game conducted surveys t o  assess h e r r i n g  
(Clupea harenyus  pa1lds.i) f o r  abundance, d i s t r i b u t i o n ,  presence o f  o t h e r  
species,  and s i z e  o f  concent ra ted h e r r i n g  schools by  means o f  hyd roacous t i ca l  
equ i  p e n t  and subsequent nl idwater t r a w l  i n g .  P r i o r i t y  survey areas were 
e s t a b l i s h e d  by a c t i o n  of t h e  Alaska Board o f  F i s h e r i e s .  Pre-spawning con- 
c e n t r a t i o n  i n  p o t e n t i a l  sac r o e  f i s h i n g  areas were surveyed f o r  abundance 
t o  e s t a b l i s h  quotas and s e t  t h e  management s t r a t e g y .  Areas surveyed i n c l u d e d  
Hoonah Sound, Ketch ikan area, Juneau area,  Tenakee I n l e t ,  S i t k a  Sound, Boca 
de Quadra, and Seymour Canal. H e r r i n g  samples were c o l l e c t e d  f rom t h e  com- 
m e r c i a l  ca tch  and p r o j e c t  sampl ing f o r  age and growth and l e n g t h  f requency 
i n f o r m a t i o n .  Samples were taken from e i t h e r  the  spawning grounds, t h e  com- 
m e r c i a l  f i s h e r i e s ,  o r  f rom midwater  t r a w l  i ng. Labora to ry  a n a l y s i s  o f  a  p o r t i o n  
o f  samples taken i n  t h e  w i n t e r  and s p r i n g  sac r o e  f i s h e r y  were a l s o  processed. 
Base l i ne  i n f o r m a t i o n  was c o l l e c t e d  t o  determine t h e  f e a s i b i l i t y  f o r  deve lop ing 
a  survey method f o r  a n n u a l l y  assess ing h e r r i n g  escapements and documenting 
spawning ground c o n d i t i o n s .  T o t a l  biomass o f  h e r r i n g  was computed f rom e s t i -  
mates o f  egg d e n s i t i e s  r e l a t e d  t o  t h e  area r e c e i v i n g  spawn. A percentage of 
t h e  es t ima ted  biomass was p r e d i c t e d  as an a i d  i n  s e t t i n g  season openings. 
V i sua l  es t ima tes  of d e n s i t y  showed promise f o r  deve lop ing  a  f a s t  method f o r  
e v a l u a t i n g  spawning success. A l a r g e  v a r i a t i o n  i n  d e n s i t y  was observed as t h e  
r e s u l t  o f  t h e  e x t e n t  o f  egg d e p o s i t i o n  and s u b s t r a t e  a v a i l a b i l i t y .  A l a r g e  
v a r i a t i o n  i n  s u i t a b l e  s u b s t r a t e  ( k e l p  and sea grasses)  a v a i l a b l e  was no ted  i n  
d i f f e r e n t  spawning areas. Quotas and commercial f i s h e r y  openings, based on 
a v a i l a b l e  i n f o r m a t i o n ,  were e s t a b l i s h e d  and on-the-around m o n i t o r i n g  by  a e r i a l  
and vesse l  s u r v e i l l a n c e  o f  w i n t e r  b a i t  and food  and s p r i n g  sac r o e  ha rves ts  was 
conducted. 

KEY WORDS: P a c i f i c  h e r r i n g ,  Clupea tlarenqus p a l l a s i ,  b i o l o g y ,  abundance, 
d i s t r i b u t i o n ,  hyd roacous t i ca l  equipment and sampling, midwater  
t r a w l  i ng . 



INTRODUCTION 

Abundance of h e r r i n g  (Clupea harengus pallasi) i n  Southeastern Alaska e x h i b i t  
wide f l u c t u a t i o n s  f rom year  t o  year .  I n  o r d e r  t o  m o n i t o r  these changes a  
data  base r e f l e c t i n g  abundance, age s t r u c t u r e ,  and spawning success i s  r e q u i r e d  
t o  manage t h e  resource.  

The goal o f  t h i s  p r o j e c t  i s  t o  p r o v i d e  b i o l o g i c a l  da ta  necessary f o r  t he  
s c i e n t i f i c  mana enient of  h e r r i n g  s tocks  by t h e  Alaska Department o f  F i s h  
and Game (RDFBGY throughout  Southeastern Alaska.  O b j e c t i v e s  r e q u i r e d  t o  
accompl ish  t h i s  goa l  a r e  as f o l l o w s :  

1  ) Ref ine  and develop hyd roacous t i ca l  equipment t o  make re1  i a b l e  
h e r r i n g  biomass es t ima tes  on a  r e a l - t i m e  bas is ;  

2 )  Conduct and e v a l u a t e  hydroacoust i  c a l  assessments o f  ma jo r  
h e r r i n g  s tocks  i n  Southeastern  Alaska w i t h  emphasis on t h e  
months o f  November and February; 

3 )  Conduct b i o l o g i c a l  sampling i n  Southeastern Alaska f o r  age and 
growth a n a l y s i s  as an i n d i c a t o r  o f  s tock  c o n d i t i o n ;  

4 )  Develop, conduct, and e v a l u a t e  spawning ground s t u d i e s  t o  p ro -  
v i d e  l i f e  h i s t o r y  i n f o r m a t i o n  and spawner numbers t o  use as a  
comparison t o  hyd roacous t i ca l  es t ima tes  and as a  b a s i s  f o r  
quotas where r e l i a b l e  a c o u s t i c a l  es t ima tes  cannot  be made, 
and 

5 )  Car ry  o u t  in-season management respons i  b i  1  i t i e s .  

Th is  r e p o r t  covers t h e  p e r i o d  1 January 1983 through 30 June 1983, t h e r e f o r e ,  
i t  covers  o n l y  a  p o r t i o n  o f  t h e  t o t a l  f i s c a l  y e a r  program, t a r g e t i n g  on t h e  
spawning ground segment of t h e  p r o j e c t .  Data a n a l y s i s  i s  a l s o  n o t  complete 
f o r  t h e  f i e l d  sampl ing conducted because o f  t h e  l i m i t e d  r e p o r t i n g  p e r i o d .  

JOB 1. HYDROACOUSTICAL ASSESSMENT OF SOUTHEASTERN ALASKA HERRING STOCKS. 

Re f ine  and develop hyd roacous t i c  equipment t o  make r e l i a b l e  h e r r i n g  biomass 
es t ima tes  on a  r e a l - t i m e  bas is .  

Procedures 

N e g o t i a t i o n s  w i t h  t h e  U n i v e r s i t y  o f  Washington f o r  s e r v i c e  c o n t r a c t s  t o  com- 
p u t e r  ana lyze a c o u s t i c a l  data,  p r o v i d e  t e c h n i c a l  and maintenance se rv i ces ,  and 
a s s i s t  i n  c a l i b r a t i o n  of a c o u s t i c a l  systems were conducted. 

Major  s tocks  of h e r r i n g  were assessed f rom t h r e e  ADF&G suppor t  vesse ls  d u r i n g  
w i n t e r i n g  and pre-spawning c o n c e n t r a t i o n  pe r iods .  A c o u s t i c a l  systems capable 
o f  assess ing biomass a r e  i n s t a l  l e d  on t h e  ADF&G suppor t  vesse ls  i n  Southeastern 



Alaska.  The a c o u s t i c  systems c o n s i s t s  of a  Ross 200A echo sounder m o d i f i e d  
f o r  c o l l e c t i o n  o f  da ta  on magnet ic  tape.  These systems opera te  a t  105 KHz 
w i t h  7" c i r c u l a r  t ransducers .  These systems a r e  f u l l y  c a l i b r a t e d .  Parameters 
c a l i b r a t e d  i n c l u d e  source l e v e l ,  t ransducer  r e c e i v i n g  response, r e c e i v e r  ga in ,  
r e c e i v e r  l i n e a r i t y ,  t i m e - v a r i e d  ga in ,  and p u l s e  l e n g t h .  Parameters, except  
r e c e i v e r  t i m e - v a r i e d  ga in ,  a r e  reasonab ly  s t a b l e  and a r e  c a l i b r a t e d  once each 
yea r .  These measurements a r e  conducted w i t h  a  s p e c i a l i z e d  f i e l d  c a l i b r a t i o n  
system developed and b u i l t  under c o n t r a c t  by  t h e  App l i ed  Phys ics  Labora to ry ,  
U n i v e r s i t y  o f  Washington. The c a l i b r a t i o n  system i n c l u d e s  a  c a l i b r a t e d  s tan-  
dard  hydrophone on a  frame which i s  a t tached  by a  d i v e r  t o  a  s p e c i a l  mount ing 
p l a t e  t o  t h e  t ransducer  on t h e  s h i p ' s  h u l l .  

Hyd roacous t i ca l  surveys a r e  conducted t o  known h e r r i n g  c o n c e n t r a t i o n  areas 
from October th rough  May. November and March a r e  t a r g e t  t i m e  pe r iods  when 
h e r r i n g  a r e  d i s t r i b u t e d  n o r m a l l y  f o r  b e s t  r e s u l t s .  I n  September, p r i o r  t o  t h e  
f i e l d  season, c a l i b r a t i o n  o f  a l l  a c o u s t i c a l  systems i s  accomplished. Se rv i ce  
c o n t r a c t s  a r e  en te red  i n t o  a t  t h i s  t i m e  w i t h  t h e  U n i v e r s i t y  o f  Washington f o r  
computer data  a n a l y s i s  and t e c h n i c a l ,  c a l i b r a t i o n ,  and maintenance s e r v i c e s  
d u r i n g  t h e  f i e l d  season. Two b i o l o g i s t s  work ing f u l l  t ime,  p l u s  suppor t  from 
Area Management B i o l o g i s t s  , a r e  r e q u i  r e d  t o  conduct  t h e  surveys. 

Surveys i n c l u d e  d e f i n i n g  an area encompassing a  h e r r i n g  c o n c e n t r a t i o n .  T h i s  
i s  accompl i shed  by  p rev ious  exper ience,  o r  search ing w i t h  sonar.  A1 1 vesse ls  
a r e  equipped w i t h  Wesmar s i d e  scanning sonars o r  Sea Tec Omni sonars. 

A  s e r i e s  of assessment surveys a r e  then conducted on the  area o f  h e r r i n g  con- 
c e n t r a t i o n .  A s e r i e s  o f  t r a n s e c t s  spaced even ly  ove r  t h e  area i s  conducted 
t o  determine t h e  d e n s i t y .  D u r i n g  surveys,  midwater  t r a w l  samples a r e  a l s o  
conducted t o  determine spec ies  compos i t ion  o f  a c o u s t i c a l  t a r q e t s  observed. 
ADF&G p r e s e n t l y  has one midwater  t r a w l  w i t h  a  20 x  20 f o o t  spread equipped 
w i t h  a  Furuno Model FNR-200 Mark I 1  n e t  r e c o r d e r .  A f t e r  t h e  surveys a r e  com- 
p l e t e d ,  t h e  magnet ic  tapes a r e  s e n t  t o  t h e  U n i v e r s i t y  o f  Washington. The mag- 
n e t i c  tapes a r e  ana lyzed and r e s u l t s  submi t ted  t o  ADF&G. It i s  p o s s i b l e  t o  
have complete a n a l y s i s  i n  1  t o  2 days a f t e r  t h e  survey.  Data a n a l y s i s  i s  by 
echo i n t e g r a t i o n  u s i n g  the  U n i v e r s i t y  o f  Washington's data a n a l y s i s  system; 
a  PDP 11/45 computer w i t h  s p e c i a l  so f tware  and hardware m o d i f i c a t i o n s .  I n  
c e r t a i n  i ns tances  where accu ra te  computer ana lyzed surveys a r e  n o t  p o s s i b l e  
because of h e r r i n g  d i s t r i b u t i o n ,  v i s u a l  es t ima tes  a r e  made by exper ienced 
observers.  

A  s e r i e s  o f  surveys were conducted aboard t h e  R / V  KITTIWAKE, i n  Tenakee I n l e t ,  
u s i n g  a  B i o  Sonics on-board i n t e g r a t o r .  Resu l t s  were compared t o  computer 
a n a l y s i s  conducted by t h e  U n i v e r s i t y  o f  Washington o f  magnet ic  tapes f rom t h e  
same data.  

Resu l t s  

A c o u s t i c a l  surveys were conducted i n  t h e  Ketch ikan area,  Hoonah Sound, t h e  
Juneau area, Tenakee I n l e t ,  S i t k a  Sound, Boca de Quadra, and Seymour Canal 
f o r  t h e  r e p o r t i n g  p e r i o d .  Loca t ions  o f  survey areas a r e  shown i n  F i g u r e  1 .  

I n  Seymour Canal and Hoonah Sound h e r r i n g  were n o t  d i s t r i b u t e d  t o  a l l o w  
accu ra te  computer surveys f o r  d e t e r m i n a t i o n  o f  biomass. H e r r i n g  were e i t h e r  



1) Juneau Area 

2) Tcnahcc lnlct 

3 )  Sitha Sound 

4 )  Bocn dc Quodrn 

5) Seymour Canal 

6) Kctchilan 

7 )  Hoonah Sound 

Figure 1 .  Southeastern Alaska study areas, Herring Research, January 1 
through June 30, 1983. 



i n  b roken schoo ls  o r  n o t  p resen t  i n  t r a d i t i o n a l  areas.  V i sua l  es t ima tes  o f  
biomass were made by  an exper ienced observer .  

Resu l t s  o f  computer ana lyzed surveys from Tenakee, S i t k a ,  Juneau, and Boca 
de Quadra a r e  summarized i n  Tab le  1. The biomass ranged f rom approx ima te l y  
11.7 m i l l i o n  kg (Old  S i t k a  Rocks) t o  0.76 m i l l i o n  kg ( K a t l i a n  Bay). 

On-board i n t e g r a t i o n  was done a t  Tenakee I n l e t  d u r i n g  t h e  January surveys 
u s i n g  a  B i o  Sonic i n t e g r a t o r .  On-board es t ima tes  p rov ided  accu ra te  r e s u l t s .  
The advantage o f  t h e  i n t e g r a t o r  was immediate r e s u l t s  r e q u i r i n g  no t u r n  around 
t i m e  a n a l y s i  s. 

JOB 2 .  COLLECTION OF AGE AND GROWTH, AND LENGTH FREQUENCIES FROM SOUTHEASTERN 
HERRING STOCKS. 

O b j e c t i v e  

Conduct b i o l o g i c a l  sampl i n g  on h e r r i n g  i n  Southeastern Alaska f o r  age and 
growth  a n a l y s i s  as i n d i c a t o r s  of s tock  c o n d i t i o n .  

Procedures 

H e r r i n g  samples were c o l l e c t e d  from commercial se ine  and g i l l n e t  vesse ls  and 
f rom p rocess ing  p l a n t s  i n  Southeastern  Alaska.  A lso ,  h e r r i n g  samples were 
c o l l e c t e d  f rom ADF&G purse se ines,  v a r i a b l e  mesh g i l l n e t s ,  and midwater  t r a w l s .  
Sca le  samples were mounted and read  i n  Ketch ikan f o r  a n a l y s i s .  

C o l l e c t i o n  o f  H e r r i n g :  

H e r r i n g  samples f o r  age and growth a n a l y s i s  were c o l l e c t e d  by e i t h e r  sampl ing 
t h e  commercial ca tch ,  p r o j e c t  t r a w l i n g ,  v a r i a b l e  mesh g i l l n e t s ,  o r  w i t h  a  
smal l  p r o j e c t  pu rse  se ine  on t h e  spawning grounds. The commercial c a t c h  was 
sampled e i t h e r  on t h e  grounds f r o m  seve ra l  s e t s  o r  a t  t he  processor  from ten -  
ders .  The t r a w l  samples were ob ta ined  f rom t h e  S t a t e  F i s h  and Game R / V  STELLER. 
These samples a r e  g e n e r a l l y  f rom more than one drag on a  h e r r i n g  concen t ra t i on .  
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  v e r y  s h o r t  p e r i o d  of 
t ime t o  h e l p  p reven t  s a t u r a t i o n  o f  any p a r t i c u l a r  mesh s i z e .  When p o s s i b l e ,  
repeated s e t s  were made u n t i  1  a  s u f f i c i e n t  sample was obta ined.  The smal l  p ro-  
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  sha l lows d u r i n g  spawning. 
Samples o r  age and growth  a n a l y s i s  were taken f rom seve ra l  se ts ,  and separated 
e i t h e r  s p a t i a l  l y  o r  c h r o n o l o g i c a l l y  whenever p o s s i b l e .  A1 1  f i s h  were e i t h e r  
processed f resh  o r  f rozen f o r  l a t e r  examinat ion  i n  t h e  l a b o r a t o r y .  A t a r g e t  
o f  600 h e r r i n g  f o r  each s tock  and commercial f i s h e r y  was s e t  as a  goal  f o l l o w -  
i nq a  Sta tewide h e r r i n g  sampl i n g  standard.  

Labora to ry  Methods : 

I n  t h e  1  abora to ry  , h e r r i n g  were thawed immedia te ly  p r i o r  t o  examinat ion.  The 
s tandard  l e n g t h  o f  each f i s h ,  from t h e  t i p  o f  t h e  snout  t o  the  caudal peduncle, 
was recorded t o  t h e  neares t  whole m i l l i m e t e r  on a  c a l i p e r  measuring board. 
The w e i g h t  was taken from an e l e c t r o n i c  balance t o  t h e  neares t  whole grarn. 



Table  1. Computer es t ima tes  of h e r r i n g  biomass by area and d a t e  conducted 
i n  Southeastern Alaska. 

Date Area Survey Number Biomass i n  Ki lograms 

1  /28/83 Tenakee I n l e t  1  4,024,092 

1 /29/83 Tenakee I n l e t  1 1,741 ,274 

1 /29/83 Tenakee I n l e t  2 870,637 

1/17/83 S i  t k a  (Katl  i a n )  1 762,339 

2/ 16/83 S i t k a  (Old S i t k a  Rocks) 1 11,707,351 

2/25/83 Stephens Passage 1  1,637,485 

3/ 1 9/83 Boca de Quadra 1 3,675,564 



Sex was determined by d issec t ion ,  and a  readable (non-regenerated) sca le  was 
se lected f o r  age determi na t ion .  

Scales were cleaned and dipped i n  a  s o l u t i o n  of 10% mucilage g l ue  and water 
and placed unsculp tured s ide  down f o r  permanent mounting on g lass s l i des .  
Aging was conducted us ing a  d i s s e c t i n g  microscope, va ry ing  the  l i g h t  source 
f o r  optimum image o f  annu l i .  Scale reading r e s u l t s  were spot-checked by a  
second reader f o r  v e r i f i c a t i o n .  The f i s h  were assigned an anniversary  date 
f o r  each complete growing season. A l l  samples c o l l e c t e d  were taken before 
growth had resumed i n  the sp r ing .  For example, i f  a  h e r r i n g  was hatched i n  
the  sp r ing  o f  1976 and c o l l e c t e d  i n  the f a l l  o f  1977, two growing seasons had 
occurred (age two). If the  h e r r i n g  had been c o l l e c t e d  i n  the sp r ing  of 1978 
(before growth had resumed), i t  was s t i  11 recorded as age two. A l l  scales and 
o r i g i n a l  data a re  f i l e d  and a v a i l a b l e  f o r  review upon request.  

I n  order  t o  supply r a p i d  age frequency ana lys is ,  a  f i e l d  method u t i l i z i n g  p las -  
t i c  mylars  was used. Approximately 100 h e r r i n g  were placed on a  my la r  sheet 
and standard leng ths  marked w i t h  a  s o f t  lead p e n c i l .  By c a l c u l a t i n g  lengths 
versus age from prev ious analyses an ove r l ay  was prepared. Th is  served as a  
r a p i d  means of eva lua t i ng  rec ru i tment .  An example o f  mylars and over lays i s  
i l l u s t r a t e d  i n  F igure 2. The o r i g i n a l  mylars  a re  on f i l e  i n  the Ketchikan 
o f f i c e .  

Resul ts  

Samples were taken from the  Tenakee I n l e t ,  Seymour, S i t ka ,  Juneau, and Boca de 
Quadra stocks du r i ng  the r e p o r t i n g  per iod .  Approximately 2,000 h e r r i n g  were 
analyzed f o r  age and growth i n  the labora to ry .  The S i t ka  area sampling showed 
a  s t rong  year c lass  of the  3  year  o l d  h e r r i n g  en te r ing  the spawning stock.  The 
Seymour area showed an o l de r  age s tock cons i s t i ng  o f  s t rong 6 year  o l d  he r r i ng .  

The Juneau area showed a  s i m i l a r  t rend  t o  Seymour i n d i c a t i n g  s t rong  showings 
o f  5  and 6  year o l d  he r r i ng .  The Quadra area had a  balanced age composi t ion 
o f  3, 4, 5, and 6  year o l d  he r r i ng .  Laboratory  processing o f  data completed 
du r i ng  the  r e p o r t i n g  pe r i od  i l l u s t r a t i n g  area, da te  sampled, number sampled, 
age composi t ion by numbers, and average l eng th  i s  shown i n  Table 2. 

JOB 3. CONDUCT SURVEYS ON HERRING SPAWNIFiG GROUNDS TO ASSESS SUCCESS OF 
SPAWNIPIG. 

Ob jec t i ve  

Develop, conduct, and eva luate spawning ground s tud ies  on h e r r i n g  t o  prov ide:  
( 1 )  l i f e  h i s t o r y  in fo rmat ion ,  ( 2 )  a  comparison t o  hydroacoust ica l  est imates,  
and (3 )  a  bas is  f o r  quotas where r e l i a b l e  acous t i ca l  est imates cannot be made. 

Procedures 

A e r i a l  surveys were conducted t o  p rov ide  an index of spawning success i n  terms 
o f  beach area rece i v i ng  spawn. I n t e n s i v e  ground surveys u t i l i z i n g  SCUBA t r an -  
sects determined subs t ra te  type, egg dens i t i e s ,  and predator  r e l a t i o n s h i p s  of 
Southeastern h e r r i n g  stocks.  
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Table 2 .  Summary of herring scale analysis performed during reporting period 
a n d  area sampled by date. 

A E A  

Sitka Long Is. 

Sitka Galanikin Is. 

Sitka Samsing Cove 

Sitka Pirates Cove 

4 8 5  4 2 2 2  0 

0 9 0  2 0 0 8  0 

0 9 8  2 0 0 0  0 

Sitka Dog Point 2 71 7 0  5 1 5  0 

0 9 5  5 0 0 0  0 

0 9 1  4 0 0 4  0 

0 13 3 5 6 7  8 4 

0 15 6 11 66 1 

0 9 7 5 0 2 9 3  2 

0 0 4 6 1 2 8 4  3 

2 38 3 7 35 13 3 

enakec lnlet 0 11 9 4 28 47 

0 9 45 18 12 8 7 

0 14 18 16 48 3 1 

6 38 26 7 23 1 1 

0 13 2 7 1 5 4 4  2 0 

1 18 29 7 43 2 1 

0 14 3 0 1 1 3 9  2 3 

N 

50 

50 

50 

50 

DATE 

4/05/83 

4/05/83 

,4/05/83 

4/05/83 

% Age Composition By Numbers 
I1 I11 IV V VI VII VIII 

8 8 5  0 0 0 7  0 

2 9 4  2 0 0 2  0 

2 8 3  8 0 0 6  0 

2 8 4  5 0 0 9  0 

Mean Standard 
Length in mm 

181.3 

181.0 

178.9 

186.5 



The f o l l o w i n g  methods were used i n  t h e  e s t i m a t i o n  of egg d e p o s i t i o n .  

Index o f  Beach Rece iv ing  Spawn : 

An index r e p o r t e d  as l i n e a r  m i l e s  o f  beach r e c e i v i n g  spawn was determined by 
a e r i a l  and boat  surveys i n  Southeastern Alaska. 

A e r i a l  surveys were conducted on a  p e r i o d i c  schedule t o  document presence o f  
eggs on i n t e r t i d a l  ke lp ,  m i l t  p resen t  i n  t h e  water ,  h e r r i n g  schools,  and b i r d  
and sea mammal a c t i v i t y .  Most types of smal l  a i r c r a f t  were acceptab le ,  w i t h  
a  Cessna 180 o r  185 t ype  a i r p l a n e  i d e a l ,  a l l o w i n g  f o r  g r e a t e r  range over  a  
Super Cub ( t r a d i t i o n a l  f i s h  s p o t t i n g  a i r p l a n e ) .  I n  c e r t a i n  areas s k i f f s  were 
used t o  m o n i t o r  t h e  c o a s t l i n e  t o  c o l l e c t  t h e  same i n f o r m a t i o n .  

Favorable weather c o n d i t i o n s ,  exper ienced observers,  and low t i d a l  c o n d i t i o n s  
were p r e - r e q u i s i t e s  t o  c o l l e c t i n g  meaningfu l  da ta .  

Comprehensive Spawni ng Ground Surveys : 

SCUBA d i v e r s  were used t o  c o l l e c t  samples and t o  document b i o l o g i c a l  and phys i -  
c a l  parameters on e s t a b l  i shed t r a n s e c t  1  i nes. 

Spawning s tudy areas were d e l i n e a t e d  by sys temat ic  a e r i a l  and boa t  surveys.  
Once t h e  spawning area was def ined,  t r a n s e c t s  were e s t a b l i s h e d  a t  400 t o  800 m 
(1 /4  t o  112 m i )  i n t e r v a l s  a long  t h e  beach. Transect  l i n e s  o r  compass courses 
were s e t  pe rpend icu la r  t o  t h e  shore, measured a t  5  m i n t e r v a l s .  D i v e r s  f o l l o w e d  
t h e  t r a n s e c t  l i n e  o r  compass heading u n t i l  spawn o r  v e g e t a t i o n  d isappeared.  Data 
c o l l e c t e d  i n c l u d e d  depth, temperature,  s u b s t r a t e  type,  egg laye rs ,  v i s u a l  e s t i -  
mates o f  eggs i n  a  0.1 square meter  frame, and subsequent c o l l e c t i o n  o f  eggs and 
k e l p  f rom t h e  frame. Sampling equipment used was as  f o l l o w s :  

1 )  100 m 6.35 mm (1 /4  i n )  n y l o n  l i n e  graduated a t  5  m i n t e r v a l s  w i t h  
f l u o r e s c e n t  orange surveyor  tape and weighted a t  each end. The l i n e  
was c o i l e d  i n t o  a  garbage can and l a i d  by s k i f f ,  p e r p e n d i c u l a r  t o  
t h e  shore. 

2 )  0.1 square meter  sample frame made from p e r f o r a t e d  18.30 mm (3 /4  i n )  
p l a s t i c  p i p e .  A  pocket  meat thermometer and photograph index r e f -  
erence was permanent ly  mounted on t h e  sample frame. 

3 )  Small sample bags (app rox ima te l y  2 l i t e r ,  0.5 g a l l o n  c a p a c i t y )  and 
l a r g e r  d i v e r  c o l l e c t i o n  bag t o  h o l d  i n d i v i d u a l  samples. 

4 )  Standard d i v i n g  equipment i n c l u d i n g  depth  gauge, compass, and under- 
wa te r  t i m e r .  

Kelp and egg samples were t r a n s f e r r e d  f rom the d i v e r s  bag t o  4 l i t e r  ( 1  g a l l o n )  
s i z e  wa te r  t i g h t  z i p  l o c k  bags and preserved i n  G i l s o n  f l u i d  f o r  l a t e r  l a b o r a t o r y  
a n a l y s i s .  Only a  smal l  amount, 1/4 t o  1/2 l i t e r  (1 /2  t o  1  p i n t ) ,  of G i l s o n  f l u i d  
was added t o  t h e  sample f o r  p r e s e r v a t i o n .  Preserved samples were then  taken t o  
t h e  l a b o r a t o r y  f o r  chemical s e p a r a t i o n  and coun t ing .  The f o l l o w i n g  i s  a d e t a i l e d  
procedure f o r  de termi  n i  ng egg dens i  t i e s  f rom c o l  1  ec ted  sampl es : 



1 )  Decant t h e  G i l s o n  f l u i d  from t h e  sample bags. 

Resu l t s  

Add 1  normal KOH t o  t h e  sample bag and tho rough ly  mix  th rough t h e  
sample. A1 low t h e  sample t o  soak f o r  1.5 hours i n  KOH d i g e s t i v e  
h y d r o l y s i s .  P l a c i n g  t h e  sample bag i n  a  h o t  water  bath  a c c e l e r a t e s  
d i g e s t i o n  ( e e l  grass can s tand a  s t r o n g  d i g e s t i o n ,  w h i l e  o t h e r  k e l p s  
d i s i n t e g r a t e  q u i c k l y ,  impeding egg s o r t i n g s ) .  

D r a i n  off  KOH and p l a c e  sample i n  a  4 l i t e r  ( 1  g a l l o n )  p l a s t i c  bucket .  

Repeated c o l d  w a t e r  washes o f  t h e  sample w i l l  l oosen  many of t h e  
a t t a c h e d  eggs. Decant and f i l t e r  each wash through a  f i n e  mesh 
s ieve.  M a j o r i t y  o f  t h e  eggs i n  t h e  sample can be removed and c o l -  
l e c t e d  f rom t h e  f i l t r a t e .  

The remain ing eggs must be c leaned f rom t h e  s u b s t r a t e  by  c a r e f u l  
manual sc rap ing .  The l o o s e  egqs must  be c l e a n  o f  k e l p  d e b r i s  f o r  
accu ra te  v o l  u m e t r i c  a n a l y s i s .  

Hand count  and r e c o r d  a l l  eggs t h a t  a r e  l o s t  o r  cannot  be c leaned 
f rom t h e  s u b s t r a t e .  

The l o o s e  egg sample must  be a l l o w e d  t o  soak i n  1.0 Normal buf fe red 
formal  s a l i n e  s o l u t i o n  f o r  app rox ima te l y  24 hours  t o  assure  a  stand- 
a r d i z e d  v o l u m e t r i c  d isplacement.  

The p r e l i m i n a r y  s tep i n  q u a n t i t a t i v e  a n a l y s i s  i s  t o  d e t e r n i n e  t h e  
s tandard  d isp lacement  o f  1,000 eggs. T h i s  i s  done b y  handcount inq 
1,000 eggs from a  number o f  samples and de te rm in ing  t h e  average d i s -  
p l  acemen t . 
Hand coun t  t o t a l s  a r e  added t o  t h e  sample d isp lacement  and t h i s  f i g u r e  
i s  expanded by a  f a c t o r  o f  10 t o  determine eggs/m2 a t  each sample s t a -  
t i o n .  One t e c h n i c i a n  can work up approx ima te l y  s i x  samples p e r  day a t  
a  chemical c o s t  of app rox ima te l y  $2.00 p e r  sample. 

The m a j o r i t y  o f  t h e  work accompl ished d u r i n g  t h e  r e p o r t i n g  p e r i o d  was focused 
on spawning ground assessment. 

Comprehensive spawning ground surveys u t i l i z i n g  SCUBA were conducted a t  Boca de 
Quadra, S i t k a ,  Juneau, and Seymour Canal. A summary o f  da ta  c o l l e c t e d  i s  p re -  
sented i n  Table 3. 

Boca de Quadra: 

A t o t a l  of 30 t r a n s e c t s  was sampled i n  Boca de Quadra t o  determine egg d e n s i t y ,  
areas o f  spawn, v e g e t a t i o n  u t i l i z e d  f o r  spawning, temperature,  and depth of 
spawn. By c a l c u l a t i n g  e s t i m a t e  o f  t o t a l  eggs p resen t  t o  r e q u i r e d  spawners, a  
p r e l i m i n a r y  biomass o f  14.11 x 106 k i l og rams  o f  h e r r i n g  escaped i n  1983 t o  spawn. 
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A t o t a l  of 63 t r a n s e c t s  was sampled i n  S i t k a .  By b a c k - c a l c u l a t i n g  es t ima tes  o f  
t o t a l  eggs p resen t  t o  r e q u i r e d  spawners, a  p r e l i m i n a r y  biomass o f  30.39 x l o 6  
k i lograms o f  h e r r i n g  escaped i n  1983 t o  spawn. 

Seymour Canal : 

A t o t a l  o f  18 t r a n s e c t s  was sampled i n  Seymour Canal. By b a c k - c a l c u l a t i n g  e s t i -  
mates o f  t o t a l  eggs p resen t  t o  r e q u i r e d  spawners, a  p r e l i m i n a r y  biomass o f  4.22 
x l o 6  k i l og rams  o f  h e r r i n g  escaped i n  1983 t o  spawn. 

Juneau Area: 

A t o t a l  o f  10 t r a n s e c t s  was sampled i n  t h e  Juneau area. By b a c k - c a l c u l a t i n g  
es t ima tes  of t o t a l  eggs p resen t  t o  r e q u i r e d  spawners, a  p r e l i m i n a r y  biomass of 
0.45 x l o 6  k i l og rams  o f  h e r r i n g  escaped i n  1983 t o  spawn. 

JOB 4. GROUND MANAGEMENT OF SOUTHEASTERN HERRING STOCKS. 

O b j e c t i v e  

Car ry  o u t  in-season management r e s p o n s i b i l i t i e s .  

Resu l t s  

In-season management a s s i s t a n c e  was p rov ided  d u r i n g  March and e a r l y  A p r i l  f o r  
t he  Kah Shakes and S i t k a  h e r r i n g  sac r o e  f i s h e r i e s .  P r e - f i s h e r y  sampling, 
i n d u s t r y  meet ings,  and m o n i t o r i n g  of e f f o r t  and ca tch  were d u t i e s  accomplished. 
P r e - f i s h e r y  sampl ing i n c l u d e d  a e r i a l  s u r v e i l l a n c e  o f  h e r r i n g  schoo ls  and spawn- 
i n g  a c t i v i t y ,  workup o f  t e s t  f i s h e r y  r e s u l t s  f o r  s i z e ,  age, and degree of egg 
m a t u r i t y ,  and sonar abundance es t ima tes  f rom S t a t e  vesse ls .  
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