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INTRODUCTION 

The A1 aska Peninsula and A1 e u t i  an I s 1  ands Management Areas commerci a1 f i s h i n g  
area encompasses t h e  A leu t i an  Is lands,  t h e  Nor th  A1 aska Peninsula west o f  Cape 
Menshi kof ,  and t h e  South A1 aska Peninsula west o f  Kupreanof Po in t  (F igures 1-8).  
There are approximately 444 salmon producing streams i n  the  A l e u t i a n  I s1  ands Area 
and 275 salmon producing streams i n  t h e  Alaska Peninsula Area (ADF&G 1985). 

F ive  species o f  salmon are commercially harvested i n  t h e  Alaska Peninsula and 
A leu t i an  I s 1  ands Management Areas: chinook, sockeye, p ink,  chum, and coho. The 
average ca tch  from 1980-89 was chinook, sockeye, p ink,  chum, and coho 
salmon. The 1990 harvest  was 29,372 chinook, 4,813,534 sockeye, 3,661,830 p ink,  
1,361,830 chum, and 498,562 coho salmon. The f i s h i n g  gear used i s  purse seine, 
d r i f t  g i l l  net,  and s e t  g i l l  net .  Dur ing 1990, a t o t a l  o f  121 purse seine 
permits,  161 d r i f t  g i l l  n e t  permi ts ,  and 114 s e t  g i l l  n e t  Area M permi ts  were 
f i s h e d  i n  Area M. Area T permi ts  t h a t  f i s h e d  i n  Area M waters inc luded 63 d r i f t  
g i l l  n e t  and 15 s e t  g i l l  ne t  permi ts .  The Por t  Heiden and Cinder R ive r  sec t ions  
and t h e  I l n i k  sec t i on  a f t e r  J u l y  compose an over lap  area between t h e  Alaska 
Peninsula and B r i  s t01 Bay du r ing  May, June, August, and September. No commercial 
salmon f i s h i n g  e f f o r t  p resen t l y  occurs west o f  Unalaska Is land.  

W i th in  t h e  Alaska Peninsula and A leu t i an  Is lands  Management Areas, the  m a j o r i t y  
o f  t h e  ca tch  i s  from l o c a l  stocks. However, t he re  two major i n t e r c e p t i o n  
f i s h e r i e s .  The f i r s t  i s  i n  t he  South Unimak (Unimak D i s t r i c t )  and the  Shumagin 
I s 1  ands f i s h e r y ,  where t h e  June sockeye ca tch  i s  predominant ly f i s h  m i g r a t i n g  
t o  B r i s t o l  Bay, w h i l e  t h e  second occurs i n  t h e  Southeast Mainland area where t h e  
m a j o r i t y  o f  the  sockeye are m ig ra t i ng  t o  t h e  Chigni k  R ive r  system. 

Economically, sockeye and p i n k  salmon are  u s u a l l y  t h e  pr imary species i n  t he  
South Alaska Peninsula w h i l e  sockeye and chum salmon are u s u a l l y  t he  pr imary 
species i n  the  Nor th  Alaska Peninsula and t h e  A l e u t i a n  Is lands .  I n  some North 
Peninsula f i s h e r i e s ,  chinook and coho salmon may be more economical ly important  
than chum salmon. I n  1990, t he  t o t a l  salmon ca tch  f o r  both areas was 10,342,001 
salmon worth approximately $52,655,2810 ex-vessel (ADF&G 1991). 

A bas ic  f u n c t i o n  o f  f i s h e r i e s  management i s  t o  a l l ow  e f f o r t  on stocks w i t h  
harvestabl  e surpluses whi 1 e p r o t e c t i n g  those w i t h  r e t u r n i n g  runs  below escapement 
requirements. Assignment o f  catch t o  r i v e r  system o f  o r i g i n  i s  a p r e r e q u i s i t e  
f o r  f o recas t i ng  and eval u a t i n g  escapement goal s. I n  1985, an expanded chinook, 
sockeye, chum, and coho salmon commerci a1 ca tch  sampl i n g  opera t ion  was i n i t i a t e d  
i n  t he  Alaska Peninsula Management Area f o r  e s t a b l i s h i n g  a da ta  base f o r  
separat ing stocks, eva lua t i ng  escapement goals, fo recas t ing ,  and assessing 
inseason r u n  t im ing .  The cu r ren t  emphasis i s  on sockeye and chum salmon. 
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Figure 1. Map of the Alaska Peninsula and Eastern Aleutian Islands Management Areas0 
the study area on the Pacific Ocean portion of the map is from Rupreanof 
Point to Unalaska Island and on the Bering Sea from Unalaska Island to 
Cape Menshikof. 

OON 

OON 



67'- 

I 

56' - W 

I 

65- - 

8aatu lo  MIIer 

SCALR a ts,se1,a44 

1 L 1 
L 1 i 

104. 162. 160' 158* 
1 5 6 ' ~  

Figure 2 .  M a p  of the Alaska Peninsula Area from Kvichak Bay to Unimak Island. 
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Figure 3. Map of the Aleutian Islands Area from Unmak Pass to Unimak Pass with the 
statistical salmon areas shown. 
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Figure 4. Map of the Alaska Peninsula Area from Cape 
Seniavin to Cape Menshikof with the statistical 
salmon fishing areas shown. 
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F i g u r e  5. Map of the Alaska Peninsula Area from Arch Point to Kupreanof Point with the 
 tati is tical salnlon fiehina areaB shown. 



Figure 6. Map of the Alaska Peninsula from Cape Sarichef to Pavlof Bay with the 
statistical salmon fishing areas shown. 
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(Scale 1 i n .  " 4 m i . )  

F i g u r e  7 .  nap of t h e  Noleon R i v e r  drainage. .  



Figure 8 -  Map of the Bear River drainage- 



OBJECTIVES 

The o b j e c t i v e  o f  t h e  program i s  t o  determine t h e  age composit ion i n  t h e  ca tch  
o f  sockeye and chum salmon caught i n  t h e  A1 aska Peninsula f i s h e r i e s  and the  age 
composit ion o f  t he  escapement o f  t he  major systems w i t h  a l e v e l  o f  p r e c i s i o n  
necessary f o r  t he  development o f  brood t a b l e s  f o r  those major systems. The 
geographic l o g i s t i c a l  c o n s t r a i n t s  p a r t i c u l a r  t o  t he  area may r e q u i r e  t h e  
d e f i n i t i o n  o f  a major system t o  r e f l e c t  an aggregate o f  spawning streams. 

Lons Term: B e t t e r  management o f  t he  salmon resources f o r  t h e  Alaska Peninsula 
and A l e u t i a n  I s 1  ands Management Areas through improved fo recas t i ng  o f  runs, 

t o  assess escapement requirements, 
and accurate assessment o f  s tock  c o n t r i b u t i o n  l e v e l s  f o r  mixed s tock  f i s h e r i e s .  

Short Term: Develop ca tch  brood t a b l e s  f o r  t he  major sockeye and chum stocks, 
and determine age composit ion f o r  each species o f  a l l  major stocks. 

1. Determine salmon ca tch  and e f f o r t  by species and s t a t i s t i c a l  area (Table 
1) 

2. Determine the  sockeye and chum sex and l e n g t h  composit ion f o r  t h e  major 
te rmina l  f i s h e r i e s  w i t h i n  standard l e v e l s  o f  p rec i s ion .  

3 .  Determine t h e  chinook, sockeye, chum, and coho weight-1 ength re1  a t i  onships 
f o r  t h e  te rm ina l  f i s h e r i e s .  

4. Determine the  age composit ion o f  chinook, sockeye, chum, and coho salmon 
f o r  a l l  major stocks. 

5. E s t a b l i s h  an arch ive  o f  scales s u i t a b l e  f o r  ana lys i s  o f  s tock  separat ion 
i n  i n t e r c e p t i o n  and mixed s tock  f i s h e r i e s .  

SUPERVISION 

The Area Research B i o l o g i s t  (ARB), Bob Murphy, w i  11 supervise t h e  ca tch  sampling 
crews a t  P o r t  M o l l e r  and King Cove and escapement sampling a t  Bear Lake and I l n i k  
River .  The ARB w i l l  be i n  Por t  M o l l e r  from approximately May 10 t o  September 
1, and i n  King Cove f o r  a sho r t  pe r iod  i n  J u l y  t o  p a r t i c i p a t e  i n  and evaluate 
sampling operat ions.  The ARB w i l l  mon i to r  escapement sampling a t  Nelson Lagoon 
and Orzenoi River,  and age a1 1 scales c o l l e c t e d  from these areas. The ARB w i l l  
be i n  r e g u l a r  contac t  w i t h  the  Area Management B i o l o g i s t  (Cold Bay), A rn ie  Shaul , 
Area Management B i o l o g i s t  (Sand Po in t ) ,  J im McCullough, Regional F i n f i s h  Research 
B i  01 og i  s t  (Kodi ak) , Bruce Bar re t t ,  ca tch  sampl i ng crews i n  Po r t  Mo l l  e r ,  K ing 
Cove, and Sand Point ,  and escapement sampling crews a t  Bear Lake and I l n i k ,  
Orzenoi, and Nelson Rivers.  

PERSONNEL 
- 

Three person crews w i l l  be s ta t i oned  t o  sample the  commercial salmon ca tch  f o r  
the Alaska Peninsula Management Area a t  Po r t  M o l l e r  (F igure  5) and King Cove 
(F igure  6 ) .  Sand Po in t  w i l l  have a two person ca tch  sampling crew. 

Por t  M o l l e r  personnel w i l l  cons i s t  o f  t h e  (ARB), a F ishery B i o l o g i s t  11, PCN 
11-1407 h e l d  by Robert Murphy, a F ishery  B i o l o g i s t  I PCN 11-1433s he ld  by Tracy 
McKinion, a F ishery  Technician 11, PCN 11-1906s he ld  by Eugene McQueen, and a 
Fishery Technician I 1  PCN 11-1776s he ld  by Meesha Mangi arac ina.  



Table 1. D i s t r i c t s ,  sec t ions ,  and s t a t i s t i c a l  areas f o r  t h e  Alaska 
Pen insu la  and A l e u t i a n  I s l a n d s  Management Areas, 1991. 

F i s h i n g  Area Loca t i on  S t a t i s t i c a l  Areas 

SOUTH PENINSULA 
Southeastern D i s t r i c t  

Southeast D i s t r i c t  Main1 and 281-70,80,90 

Shumagin I s 1  and Sec t ion  282-10,11,20,25,30,35,40,42 

Southcen t ra l  D i s t r i c t  
Canoe Bay 283-24 
Pavl  o f  Bay 283-23,25 

Southwestern D i s t r i c t  
Volcano Bay 
Be1 k o f  s k i  Bay 
K ing  Cove 
Cold Bay 
Deer I s l  and 
Th in  P o i n t  
Morzhovoi Bay 
I k a t a n  Pen insu la  t o  Cape Lazare f  

Unirnak D i s t r i c t  
Cape Lu t ke  

ALEUTIAN ISLANDS AREA 
Unal aska D i s t r i c t  

NORTH PENINSULA 
Nor thwestern D i s t r i c t  

U r i l i a  Bay 311-32 
Swanson Lagoon 311-52 
Bechevin Bay 311-60 (Post-June ca tch)  
Izembek-Moffet  Bay Sec t ion  312-10; 312-20; 312-40 

Nor thern  D i s t r i c t  
B lack  H i l l s  Sec t i on  
Nel son Lagoon Sec t ion  
Herendeen Bay 



Table 1. (page 2 of 2) 

Fishing Area Location Statistical Areas 

Northern District (continued) 
Harbor Point to Cape Seniavin 314-12; 315-11; 315-20 
Cape Seniavin to Strogonof Point 316-10; 316-20; 316-22; 316-25 
Outer Port Heiden Section 317-10 
Inner Port Heiden Section 317-20 
Cinder River Section 318-20 



King Cove personnel w i l l  c o n s i s t  of a  Fishery B io log i s t  I ,  P C N  11-1352s held by 
Mark Weinberger, a  Fishery Technician 11, PCN 11-1611s p re sen t ly  vacant ,  and a  
Fishery Technician 11, PCN 11-1467s held by Gregory Gregg. Sand Point  w i l l  
c o n s i s t  of a  Fishery Technician 111, PCN N792, and F i s h e r i e s  B io log i s t  I ,  PCN 
N791. 

Dates o f  Sampling Events 

The Por t  Moller sampling crew i s  expected t o  begin c o l l e c t i o n  of  age composition 
da t a  on 3 June o r  4  June,  when f i s h  become a v a i l a b l e  during t h e  s tandard  Monday 
through Thursday commerci a1 f i s h i n g  per iod ,  and complete sampl ing on 
approximately 12 September. The Port  Moller crew w i l l  be r e spons ib l e  f o r  ca tch  
sampling t h e  commercial f i s h e r i e s  on t h e  North Peninsula  and poss ib ly  t h e  South 
Peninsula  commercial ca t ch ,  i f  de l ive red  t o  Por t  Moller and unava i l ab l e  t o  t h e  
sampl i  ng crew in  King Cove. 

The King Cove sampling crew i s  expected t o  begin c o l l e c t i o n  of Age-Weight-Length 
(AWL) d a t a  on 2 J u l y  o r  3 J u l y  when f i s h  become a v a i l a b l e  and complete sampling 
about 12 September. The June sampling a t  King Cove may not  be conducted i n  1991 
because of t h e  l a c k  of funding. The King Cove crew wi l l  be r e spons ib l e  f o r  ca tch  
sampl ing  t h e  commercial f i s h e r i e s  on t h e  South Peninsula ,  p r imar i ly  t h e  South 
Unimak, Shumagin I s l ands ,  Southeast  Mainland a rea ,  and U r i l i a  Bay, a s  well a s  
North Peninsula  ca tches  t h a t  a r e  unavai lab le  t o  t h e  sampling crew a t  Port  Moller.  
Sampling of t h e  Shumagin I s l ands  and Southeast  Mainland w i l l  occur  i n  King Cove 
i f  t h e  f i s h  were not a v a i l a b l e  i n  Sand Poin t .  

Sampling i n  Sand Point  w i l l  be conducted from J u l y  1 through September 10. The 
primary duty in  Sand Point  i s  t o  sample t h e  Southeast  Mainland and Shumagin 
I s l ands  Sec t ions .  I f  a  weekly sample from t h e s e  s e c t i o n s  can not  be c o l l e c t e d ,  
t h e  Sand Point  crew must immediately n o t i f y  t h e  King Cove crew so  they  may ob ta in  
t h e  sample. A1 1 openings i n  t h e  South Peninsula  a r e  by emergency o r d e r ,  and 
t h e r e f o r e ,  no s t r i c t  sampling schedule can be followed. 

BUDGET 

The FY91 remaining budget w i l l  be s u f f i c i e n t  t o  ope ra t e  t h e  p r o j e c t  through 30 
June 1991. The FY92 budget, i f  approved, will be s u f f i c i e n t  t o  implement t h e  
Por t  Moller sampling crew from 1 J u l y  through 31 August 1991 and from 1 June 
through 30 June 1992, while t h e  King Cove sampling crew from 1 J u l y  through 25 
August 1991 and from 8 June through 30 June 1992, and Sand Point  from J u l y  1 
through September 10. 

METHODS 

Samples from t h e  designated a reas  a r e  t o  be r e p r e s e n t a t i v e .  To ensure t h a t  t h i s  
occurs ,  mixed loads  from mu1 t i p l e  a r eas  w i l l  not be sampled nor w i l l  t h e r e  be 
any p r e - s e l e c t i o n  of f i s h  f o r  l eng th ,  sex ,  o r  condi t ion .  The t ende r  schedules  
and l o c a t i o n s  w i l l  allow t h e  sampling of pure loads  obtained from t h e  sepa ra t e  
a r eas .  To ensure t h a t  samples a r e  not missed t h e  crews w i l l  begin sampling t h e  
f i r s t  day t h e  r e spec t ive  spec i e s  ca tches  a r e  de l ive red  from t h e  des igna ted  
sampling a r e a s  f o r  each week (Sunday t o  Sa turday) .  I f  t h e  sampl ing crew be1 ieves  
t h a t  t h e r e  i s  a  high probabil  i t y  of c o l l e c t i n g  samples from t h e  same area  on more 
than one occasion during a  week, t h e  crew should t r y  t o  c o l l e c t  t h e  sample over 
t h e  e n t i r e  week. I f  i t  i s  doubtful as  t o  whether o r  not another  sample can be 
c o l l e c t e d  l a t e r  in  t h e  week, t he  crew should c o l l e c t  a l l  t h e  samples when they 



are  f i r s t  a v a i l a b l e .  A d d i t i o n a l  sampl ing may occur  a t  Canoe and U r i l  i a  Bay. 
It i s  impo r tan t  t o  determine where t h e  tenders  have loaded f i s h .  Wi th  t h e  s e t  
g i l l  n e t  f i s h e r y  on t h e  South Peninsula,  t h e  tenders  r u n  a  c i r c u i t  t o  t h e  s i t e s .  
On t h e  South Peninsula,  t h e  tenders  l a n d  i n  b o t h  Sand P o i n t  and K ing  Cove, w i t h  
t h e  m a j o r i t y  l a n d i n g  i n  K ing  Cove. The accura te  i d e n t i f i c a t i o n  o f  area of ca t ch  
f o r  each t ende r  w i  11 a1 low t e r m i n a l  purse se ine  chum (and one sockeye) c a t c h  area 
t o  p o s s i b l y  be used as escapement sampling. 

S p e c i f i c  procedures f o r  c o l l e c t i n g  and r e c o r d i n g  salmon age ( sca les )  a re  i n  
Appendix A and B. The accuracy o f  t h e  da ta  i s  t h e  r e s p o n s i b i l i t y  o f  t h e  crew 
leaders .  A l l  ques t ions  concern ing c o l l e c t i o n  procedures should be b rought  t o  
t h e  a t t e n t i o n  o f  t h e  ARB a t  t h e  f i r s t  a v a i l a b l e  oppo r tun i t y .  The ARB i s  
a v a i l  ab le  v i a  r a d i o  o r  te lephone. 

Sample s i z e s  a re  s t a t i s t i c a l l y  d e r i v e d  t o  i n c l u d e  necessary c r i t e r i a  t o  address 
problems t h a t  may a f f e c t  t h e  accuracy and p r e c i s i o n  o f  age compos i t ion  work o r  
s t ock  compos i t ion  method01 ogies.  Catch sampl i ng crews w i  11 be c o l l  e c t  i ng 600 
samples/period/area f o r  chinook, sockeye, and coho salmon, and 440 
sampl es/per iod/area f o r  chum salmon, except  f rom Nelson Lagoon where 
600/sampl es /per i  od/area w i  11 be c o l l  ected. 

A  sample s i z e  of 600 o r  440 f i  sh/spec ies/per i  od/area i s  t h e  maximum. The maximum 
may n o t  always a v a i l a b l e ,  e s p e c i a l l y  f o r  smal l  l o c a l  runs  and e a r l y  and l a t e  i n  
t h e  season. Do n o t  sample an area un less  a t  l e a s t  75 f i s h  can be sampled f o r  
a  g i v e n  spec ies d u r i n g  a  per iod .  The excep t ions  t h i s  r u l e  would be f o r  a  r u n  
such as T h i n  P o i n t  Lake sockeye, o r  o t h e r  areas where ADF&G has l i m i t e d  knowledge 
about t h e  run .  When d e l i v e r i e s  a re  mixed between two o r  more f i s h i n g  areas, i t  
i s  b e s t  t o  w a i t  f o r  another  tender  w i t h  a  pure  l o a d  o f  salmon be fo re  sampling. 
Some areas may never  have a  pure  l o a d  ( i . e .  Swanson Lagoon). For  these  areas, 
t r y  t o  sample t h e  f i s h  when d e l i v e r i e s  a re  90% o r  more f rom one area (mark t h e  
pe rcen t  o f  each f i s h i n g  area on t h e  t o p  o f  each AWL form).  Areas t h a t  w i l l  never 
be g r e a t e r  than  90% pure  ( i  .e. Ca ther ine 's  Cove), sample as t i m e  pe rm i t s .  Fu tu re  
a n a l y s i s  o f  t h e  da ta  w i l l  t ake  t h e  m i x t u r e  i n t o  cons ide ra t i on .  

A l l  o r i g i n a l  samples taken i n  P o r t  M o l l e r  w i l l  remain w i t h  t h e  ARB. Scale 
samples f rom ca t ch  and escapement sampl i n g  w i l l  be aged by t h e  ARB inseason. 
P e r i o d i c a l l y ,  samples c o l l e c t e d  i n  K ing  Cove, o r  elsewhere, w i l l  be sen t  t o  P o r t  
M o l l e r .  To ensure sa fe  d e l i v e r y  o f  data, n o t i f y  t h e  crew l e a d e r  be fo re  and 
f o l l o w i n g  t h e  sending o f  data.  To ensure sa fe  d e l i v e r y  n o t i f y  t h e  crew l eade r :  
1) t h a t  t h e  da ta  i s  be ing  r- l e d  (use a  secure mo i s tu re  p r o o f  c o n t a i n e r ) ;  2 )  what 
da ta  i s  be ing  sent;  3 )  wt- i e l i v e r y  i s  expected i n  P o r t  M o l l e r ;  and 4) who i s  
t r a n s p o r t i n g  t h e  data.  - :rew l eade r  a t  K ing  Cove w i l l  m a i n t a i n  a  l o g  book 
o f  a l l  ou tgo ing  ca t ch  Sam, . It i s  impe ra t i ve  t h a t  every  p recau t i on  be taken 
t o  ensure t h e  sa fe  d e l i v e r y  o f  t h e  samples t o  P o r t  M o l l e r .  

Sockeye and chum sampl ing a re  t h e  t o p  p r i o r i t i e s  d u r i n g  a l l  pe r i ods  from t h e  
s p e c i f i e d  f i s h i n g  areas. Chinook and coho salmon w i l l  a l s o  be sampled as t ime  
a1 1  ows. 

The K ing  Cove crew w i l l  be respons ib l e  f o r  p ress ing  a1 1  sca les  t h a t  a re  c o l l e c t e d  
i n  K ing  Cove and Sand Po in t ,  and t h e  Po r t  M o l l  e r  crew w i l l  be respons ib l e  f o r  
p ress ing  a1 1  sca les  c o l l  ec ted  i n  any o t h e r  l o c a t i o n ,  un less o the rw i se  i n s t r u c t e d  
d i f f e r e n t l y .  The ARB and a  t r a i n e d  a s s i s t a n t  w i l l  read  a l l  sca les  c o l l e c t e d  i n -  
season. 



All crews w i l l  sample t h e  f i r s t  day of each period a s  t h e  salmon become 
a v a i l a b l e .  For each AWL sample, s c a l e s  from t h e  p re fe r r ed  a r e a  w i l l  be taken 
and a s  def ined  i n  Appendix A and B. 

Weight sampling of salmon w i l l  occur i n  major f i s h e r i e s  when r eques t ed  by t h e  
Area Management B io log i s t s .  Samples w i l l  be randomly s e l e c t e d  so  t h a t  they  a r e  
r e p r e s e n t a t i v e  of  t h e  harves t .  

Length sampl ing of salmon w i l l  be 1 imited t o  terminal  f i s h e r i e s  where escapement 
sampling a t  a  weir  i s  not  conducted, and, i f  sampling occurs ,  i n  t h e  South 
Unimak-Shumagin I s land  June f i s h e r y  (Table 2 and Table 3). In terminal  ca tches ,  
where no wei rs  a r e  p re sen t ,  t h e  s tandard  600 l eng ths  ( f o r  sockeye and 440 f o r  
chum salmon) pe r  week wi l l  be maintained t o  provide an adequate  sample o f  t h e  
younger age f i s h  f o r  f o r e c a s t i n g .  

All crews should r e p o r t  a l l  f i n  c l ipped  and tagged f i s h .  For chinook salmon 
having a  c l i pped  adipose f i n ,  t h e  head should be sea l ed  i n  p l a s t i c ,  f rozen ,  and 
s e n t  t o  Andy McGregor, ADF&G, Juneau, A1 aska,  99824. Catch l o c a t i o n ,  ca tch  da t e ,  
gear  type ,  spec i e s ,  t a g  number, type  of t a g ,  l eng th ,  weight,  and severa l  s c a l e s  
from t h e  p r e f e r r e d  a rea  should be included with t h e  ca t ch  r e p o r t .  

Crews a r e  t o  a n t i c i p a t e  supply shor tages  in-season and t o  n o t i f y  t h e  ARB before  
t h e  suppl i e s  a r e  exhausted. Each crew l e a d e r  w i l l  keep a  d a i l y  l og  book of 
a c t i v i t i e s .  A r e p o r t  from each crew l e a d e r  o u t l i n i n g  problems encountered and 
s o l u t i o n s ,  a s  well a s  any sugges t ions  f o r  t h e  p r o j e c t  should be turned  i n t o  t h e  
ARB a t  t h e  end o f  t h e  season along with an equipment l i s t  and p l ace  of  s to rage .  

Appendix C con ta ins  general  equipment, cabin maintenance, and crew pol icy .  

Appendix D con ta ins  information on f i r s t  a i d  and s a f e t y .  

Equipment, food, and o t h e r  i  tems remaining a t  t h e  end of  t h e  season w i l l  be s e n t  
t o  Cold Bay, Po r t  Moller,  Sand Poin t ,  o r  Kodiak f o r  w i n t e r i z a t i o n ;  con tac t  t h e  
ARB f o r  w i n t e r i z a t i o n  arrangements. 

The r e s p o n s i b i l i t y  of  proper i d e n t i f i c a t i o n  of ca tch  a rea  wi l l  be a  necessary 
component of t h e  dockside ca tch  sampl ing crew. 

South Unimak and Shumagin I s lands ,  June 

I f  sampling occurs  during June, a  f i s h i n g  period w i l l  be def ined  a s  any opening. 
For sockeye salmon, a  200 f i s h  sample wi l l  be taken from each add i t i ona l  opening 
t h a t  may occur wi th in  a  per iod .  The openings a r e  e s t a b l i s h e d  by t h e  Area 
Management B io log i s t s  in  Cold Bay and Sand Point .  For a l l  o t h e r  a r eas  and t imes,  
t h e  period (week) goes from Sunday t o  Saturday.  A sample s i z e  of 600 sockeye 
and 440 chum salmon f o r  each period in  each f i s h i n g  a rea  wi l l  be obtained t o  
ensure t h a t  t h e  sample i s  r e p r e s e n t a t i v e  of t h e  ca t ch .  The King Cove crew l e a d e r  
w i l l  supply t h e  Br i s to l  Bay s t a f f  ( i f  sampling occurs )  a t  King Salmon with a  
sample of 200 sockeye salmon s c a l e s  from each f i s h i n g  period f o r  t h e  June South 
Unimak and Shumagin I s lands  Sect ion f i s h e r i e s .  The samples s e n t  t o  King Salmon 
wi l l  be copies  of AWL forms and t h e  second press ing  of t h e  s c a l e s .  The d a t a  wi l l  
be mailed a s  soon a f t e r  c o l l e c t i o n  a s  poss ib l e .  The ind iv idua l  r e spons ib l e  f o r  



Table 2 .  Sockeye salmon catch sampl i n g  schedule fo r  the  Alaska Peninsula and A leu t i an  I s l ands  Management Areas, 1991.~ 

SAMPLING AREA SAMPLE 
Crew DistrictlSection Geographic Area Statistical Area(s) Season Freq. Size Data Fishery 

Port Northern District: 
Moller 

Nelson Lagoon 
Section Nelson Lagoon 313-30 511-9130 Weekly 600 ALb Terminal 

Bear River Section Harbor Point to 
Cape Seniavin 314-12,315-11.20 511-9130 Weekly 600 Scales Mixed 

Cape Seniavin to 
Strogonof Point 316-10,20,22,25 6/25-9130 Weekly 600 Scales Mixed 

Ilnik Section Ilnik Lagoon 316-22 511-9/30 Weekly 600 AL Terminal 

Outer Port Heiden 
Section Outer Port Heiden 317-10 8/1-9130 Weekly 600 Scales Mixed 

Inner Port Heiden 
Section Inner Port Heiden 317-20 511-9130 Weekly 600 AL Terminal 

I ...................................................................................................................................... 
King Northwestern District: 

P Cove 
0 Urilia Bay 311-32 611-8110 Weekly 600 AL Terminal 

I Southeastern District: 

Southeast District 
Mainland Beaver and Balboa 

Bays, Stepovak 281-70,80,90 
611-9130 Weekly 600 Scales Mixed 

Shunugin Is. Section Shumagin Islands 282-10,11,20,25,30,35, 
40,42 711-8130 Weekly 600 Scales Mixed 

Southcentral District: 
Long Beach 283-15 
Cape Tolstoi 283-21 
Canoe Bay 283-24 
Pavlof Bay 283-23,25 

6/1-9130 Weekly 600 Scales Mixed 
6/1-9130 Weekly 600 Scales Mixed 
611-9130 Weekly 600 Scales Mixed 
611-9130 Weekly 600 Scales Mixed 

Southwestern Distrlct: 

Thin Point Section Thin Point Lagoon 284-75 611-9130 Weekly 600 AL Terminal 

Morzhovoi Bay 284-20 611-9130 Weekly 600 AL Terminal 



Table 2. (page 2  of 2 )  

SAMPLING AREA SAMPLE 
Crew District/Section Geographic Area Statistical Area(s) Season Freq. Size Data Fishery 

King Unimak District : 
Cove Cape Lutke 285-40 6 /1 -9130  Weekly 600 AL Mixed 

Ikatan Peninsula 284-90,285-20,30 
to C. Lazaref 6 / 1 - 9 1 3 0  Weekly 600 Scales Mixed 

Unalaska District Aleutian Islands 
Management Area 302- 611-9 /30  Weekly 600 Scales Mixed 

a~ollow the same sampling schedule for chinook and coho from the designated areas. However, collect only scales from coho. Take 
both scales and lengths from chinook. Often it vill not be possible to collect weekly samples from all the areas, but if samples 
are available they need to be collected. 

b~ollecr scale samples (age data), lengths, and sex data. 



Table 3. Chum salmon ca tch  sampling schedule f o r  the  Alaska Peninsula and A leu t i an  Is lands Management Areas, 1991 . a  

SAMPLING AREA SAMPLE 
Crew DistrictISection Geographic Area Stat istical Area(s) Season Freq. Size Data Fishery 

Port Northern District: 
Moller 

Nelson Lagoon 
Section Nelson Lagoon 313-30 

MollerlHcrendeen Bay 
Section Herendeen Bay 314-20 

511-9130 Weekly 600b ALC Terminal 

511-9130 Weekly 440 AL Terminal 

Bear River Section Harbor Point to 
Cape Seniavin 314-12,315-11,20 511-9130 Weakly 440 Scales nixed 

Capa Senlavln to 
Strosonof Point 316-10,20,22,25 6/25-9130 Weekly 440 Scales Mixad ...................................................................................................................................... 

King Northwestern District: 
Cove 

Izembek-Moffet Bay 
Section Izembek-Moffet Bay 312-10,20,40 611-8110 Weekly 440 AL Terminal 

Swanson Lagoon 311-52 

Southeastern District: 

611-8/10 Weekly 440 Scales Mixed 

Southeast District 
Mainland Beaver and Balboa 

Bays, Stepovak 281-70,80,90 
611-9/30 Weekly 440 Scales Mixed 

Shumagin Is. Section Shumagin Islands 282-10,11,20,25, 
30,35,40,42 611-9130 Weekly 440 Scales Mixed 

Southcentral District: 
Coal Bay 
Canoe Bay 
Pavlof Bay 

Southwestern District: 
Volcano Bay 284-36 

611-9130 Weekly 440 Scales Mixed 
611-9130 Weekly 440 Scales Mixed 
611-9130 Weekly 440 Scales Mixed 

6/1-9130 Weekly 440 Scales Mixed 

Belkofski Bay 284-42 6/1-9130 Weekly 440 AL Termini1 

Cold Bay 284-62,65,67 6/1-9130 Weekly 440 Scales Mixed 

Morzhovo L Bay 284-20 611-9/30 Weekly 440 AL Both 



Table 3. (pays 2 of 2 )  

SAMPLING AREA SAMP1.E 
Crew Dlstrlct/~~ctlon Caoyraphlo Arab Statlstical Area(s) Season Freq. Size Data Plahery 

King Unlmnk Dlatrlct: 
Cove Capa Lutka 611-9130 Weekly 440 AL Mlxad 

Ikatan Peninsula 284-90,285-20,30 
to C. Lazaref 611-9130 Weekly 440 Scales Mixed 

a~ollow the same sampling schedule for chinook and coho from the designated areas. However, collect only scales from coho. Take 
both scales and lengths from chinook. Often it will not be possible to collect weekly samples from all the areas, but if samples 

bare available they need to be collected. 
Collect 600 scale sample, from Nelson Lagoon. 

C~ollect scale samples (age data), lengths, and sex data. 



age and length  a n a l y s i s  a t  King Salmon w i l l  be n o t i f i e d  by te lephone  of each d a t a  
packet being s e n t .  

DATA ANALYSIS AND REPORTING 

The age composition and assoc ia ted  s tandard  e r r o r s  w i l l  be computed f o r  a l l  
samples. A Regional Information Report and Technical F i s h e r i e s  Report w i l l  be 
completed f o r  t h e  1991 season. 

P r io r  t o  , l  May 1992 t h e  ARB w i l l  au thor  a Technical F i s h e r i e s  Report and a 
Regional Information Report, which covers  t h e  r e s u l t s  of  t h e  1991 ca tch  sampling 
season. 

ADF&G i s  a t tempt ing  t o  s e p a r a t e  sockeye s tocks  in  mixed s tock  f i s h e r i e s .  North 
Peninsula  sockeye f i s h e r i e s  from Por t  Moller t o  Strogonof Point  and escapement 
samples of sockeye s c a l e s  and completed Opscan Forms will be s e n t  t o  Kodi ak where 
t h e  s c a l e s  w i l l  be d i g i t i z e d  p r i o r  t o  t h e  1991 Board of F i s h e r i e s  Meeting i n  t h e  
f a l l .  The ARB w i l l  work with Char1 i e  Swanton (ADF&G, Kodi ak) t o  develop models 
which may a l l o c a t e  t h e  ca tch  t o  t h e  system of o r i g i n  f o r  sockeye salmon. A 
Regional Information Report f o r  1991 wi l l  be completed by May 1992, and a r e p o r t  
t o  t h e  Board of  F i s h e r i e s  completed by November, 1991. 
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APPENDIX A 

A1 aska Peninsul a Scale Sampl i n s  Technique 



ALASKA PENINSULA SCALE SAMPLING TECHNIQUE 

I f  you have not taken sca les  before o r  i f  you have any questions ask somebody 
who has p r i o r  experience in the sampl ing procedure. Scales must be readable t o  
be useful ,  so follow proper techniques when sampling. 

Important Points  t o  Remember 
G u m  Cards 

A sca le  card i s  a gum-backed sheet  numbered 1 through 40. Samples a r e  placed 
on the  cards with no attempt t o  separate t he  f i s h  by t h e i r  sex. 

I t  i s  important t o  keep the gum card dry a t  a l l  times. I f  weather does not allow 
you t o  do this i t  i s  best  t o  suspend sampling un t i l  dryer condit ions prevai l .  
A wet gum card i s  useless as the  sca les  wil l  f a l l - o f f  before a readable 
impression can be made. 

A new sca le  card i s  s t a r t ed  f o r  each day. Even i f  a  card i s  not f i l l e d  a new 
card i s  s t i l l  t o  be s t a r t ed  f o r  each day. Also, a  d i f f e r en t  card i s  t o  be used 
f o r  each loca t ion ,  i . e .  Nelson Lagoon vs. Herendeen Bay. I t  i s  important t ha t  
sca le  cards and numbers match the  corresponding AWL sheet .  

Scales 

1. Clean the  sca le  by wetting i t  and rubbing i t  between your f ingers .  Make 
sure  no d i r t ,  slime and skin (no s i l v e r  co lo r )  remain on the  sca le .  

2. Mount the  sca le  on the  gum card with t he  ridged s i de  u p .  The ridged s ide  
i s  the  same s ide  t h a t  i s  exposed on t h e  salmon. 

3 .  One sca le  wi l l  be taken from sockeye and chum. Three sca les  wil l  be taken 
from chinook salmon, and four sca les  from coho salmon. 

4 .  Take the  preferred scale  i f  i t  i s  avail  able,  i f  not avail  able take a sca le  
but note on the  AWL form t h a t  i t  i s  not preferred.  

5. Scales should be neat,  clean,  and orderly.  

Aqe-Weiqht-Lenqth (AWL)  Samplinq Form 

Age - Scale samples are  taken fo r  age. 
Weight - Taken t o  nearest  tenth of a kilogram on any adult  f i s h  n o t  being 

returned l i v e  t o  the water ( i f  required) .  
Length - Taken with the f i s h  laying f l a t  from the mid-eye point t o  the  fork 

- of the  t a i l  ( i f  required) .  Measure t o  the  nearest  mil l imeter .  

** Fi l l  in a l l  information on the  AWL form. 
** Each AWL form should match up with the appropriate scale  card. 



APPENDIX B 

Cornoletion of  Mark-Sense AWL Forms 



Length, Sex, and Scale Sampling Procedure for  Sampling: 
Using Mark-Sense Forms 

INTRODUCTION 

Salmon from terminal catches are sampled for  length, sex, and scales annually. 
This data base i s  essent ial ly  used t o  provide sound management of the salmon 
resources. This information i s  used by management and research biologists for: 
(1) forecasting run strengths; (2) set t ing escapement goals; (3)  examining the 
productivity of each system; ( 4 )  salmon growth analysis; (5)  catch apportionment 
(based on age composition and/or scale pattern analysis);  (6 )  in-season run 
estimation; and (7 )  t o  gain a bet ter  understanding of the biology of each stock. 

For c la r i f ica t ion  purposes, a SCALE SAMPLE and SUB-SAMPLE will be defined as 
fol 1 ows : 

SCALE SAMPLE: A data se t  collected from a specif ic  sampling location, containing 
scales and data from a single species, collected during a single year. All data 
forms and scale cards of a single SAMPLE have the same s t a t i s t i c a l  code. AWL 
and scal e card number in a sampl e are consecuti vely and chronol ogi cal l y  ordered. 

SUB-SAMPLE: Any portion of a scale sample consisting of consecutively numbered 
AWL'S and scale cards. SUB-SAMPLES usually consist  of one or more 
time segments of a sample. 

To be useful, data must be recorded on the mark-sense forms neatly and 
accurately. The following procedures are to  be followed when sampling for  
length, sex, and scales using mark-sense AWL forms. 

COMPLETING THE FORMS: 

A completed mark-sense AWL form and accompanying gum card for  sampl i  ng commerci a1 
catches of sockeye and chum salmon are shown in Appendix B.1. A completed AWL 
form and accompanying gum cards for  sampling commercial catches of chinook and 
coho salmon i s  shown in Appendix B.2 and B.3. 

Complete each section of the l e f t  side of the mark-sense form using a sof t  No. 
2 pencil and darken the corresponding blocks as shown in the figures.  Make every 
ef for t  to  darken the ent i re  block as par t ia l ly  f i l l e d  blocks are often missed 
by the optical scanner which reads and records the data from the mark-sense AWL 
forms. If the blocks are n o t  darkened properly, considerable time will required 
t o  ed i t  these forms during the winter. Label only one form a t  a time t o  avoid 
"the carbon paper effect"  and resulting stray marks. 

Description: 
For catch sampl i  ng: Area/Sampl ers  (name and Wrest1 e r ,  Recorder, Pl ucker (WRP)  ) 

G u m  Card: 
The AWL forms and corresponding gum card(s)  are numbered sequentially by date 
throughout the season s ta r t ing  with 001 for  each fishery. A separate numbering 
sequence will be used for  each species, gear type, d i s t r i c t ,  and geographic 
location. Consult your crew leader for  the current card number. Sockeye and 



Append ix  0.1. Example o f  AWL and gum cards f o r  s a m p l i n g  
one scale p e r  f i s h .  Locahly: uId L+',,; ,, eDi& - stat cod.: 3 1-3 --3.Q-- - - - - - 

Samptinp 0.4.: ~ g - k  0 a y L  yeat 9 L .  
Gear: Ae Seine 

co,~rctor~rl :  ~ ~ l ~ ~ . ~ ~ t ~ ! ~ r r \  





B.3. Example O f  AWL and gun cards for sanpl ing t h r e e  scales 
per  f i s h .  
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4. 3 



chum samples will have only 1 card per AWL form as shown in Appendix B.1. Coho 
and chinook samples will contain up t o  four cards per AWL form as shown in 
Appendix 8.2 and 8 . 3 .  

Species : 
Refer t o  the reverse side of the AWL form for  the correct d i g i t .  

Day, Month, Year: 
Use appropriate d ig i t s  for the date the f i sh  are caught, not the date that  they 

are processed. 

Distr ic t :  
List only one d i s t r i c t .  Consult project leader for  appropriate d i s t r i c t  and 
subdistr ic t  numbers. 

Subdistrict  : 
Lis t  a single subdistr ic t  i f  i t  i s  known and a l l  the f i sh  sampled were from 
that  single subdistr ic t .  Leave i t  blank i f  more than one subdistr ic t  i s  
involved or i f  the subdistr ic t  i s  unknown. 

Stream: 
Leave blank for  catch sampling. 

Location : 
For catch sampling l i s t  the appropriate p o r t  code (Appendix B.4). 

Project: 
Refer t o  the reverse side of the AWL form for  the correct code. 

Gear: 
Refer t o  the reverse side of the AWL form. 

Mesh: 
Leave blank unless specif ical ly  instructed by supervisor t o  do  otherwise. 

Type of length measurement: 
Use ( 2 )  mid-eye t o  fork-of-tail  (unless specif ical ly  instructed t o  do 
otherwise). Refer to  Appendix B.5. 

# of cards: 
Mark 1 when sampling sockeye and chum salmon (Appendix B.l) .  Mark lA, l B ,  1C,  
or 10 when sampling chinook and coho salmon and write the card numbers 
perpendicular t o  the l e f t  of the f ish # column as shown in Appendix 8.2. 

- I t  i s  extremely important t o  keep the mark-sense forms f l a t ,  dry, and clean. 
Fish slime and water curling will cause data t o  be misinterpreted by the optical 
scanning reader machine. If unnecessary pencil marks, dark spots, e tc .  are 
v is ib le ,  they need t o  be erased or else  the machine will misinterpret the mark. 
I t  i s  necessary t o  completely f i l l  in a l l  information and darken the boxes ( i f  
needed) a f t e r  each day. 

Additional data columns are available on the reverse of the AWL for  individual 
project use. If you take weights, you need t o  t ransfer  the dark boxes on the 



Appendix B.4. Assigned p o r t  and w e i r  l o c a t i o n  codes .  

P o r t  Codes 

150 - King Cove 
151 - P o r t  Mol le r  
152 - Dutch Harbor 
153 - Akutan 
154 - Sand P o i n t  
155 - Bear R i v e r ,  ADF&G Camp 
156 - Nelson R i v e r ,  ADF&G Camp 
157 - Canoe Bay 
158 - I l n i k  Lagoon, ADF&G Camp 
159 - Sandy Lake 
160 - Thin P o i n t  Lake 
161 - Uri l  i a  Bay 
162 - Middle Lagoon 
163 - Orzenoi River ,  ADF&G Camp 



Appendix 8 . 5  - Scale sampl i n g  procedure showing t h e  p r e f e r r e d  
area on an a d u l t  salmon. 

8 i 

Trke the pnfmrtr4  rraia m the 
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NOTE: b u n t  scales wi th  
anterior '  por t ion  of 
scale oriented toward 
top of card. 0 

Place scales  d i r e c t l y  0-r 
nunbtr  on gun card. 



front l e f t  margin of the form t o  the l e f t  margin on the back. This code needs 
t o  be exactly as i t  appears on the front .  

GUM CARD(S): 

Fil l  o u t  the gum cards as shown in Appendices B . l  and B.2. 

Species: 
Write o u t  completely ( i . e . ,  chinook, sockeye, e t c . ) .  

Local i  ty:  
For catch sampling, write down area in which f i sh  were caught followed by the 
word catch (e .e . ,  Herendeen Bay Catch). 

S ta t i s t i ca l  code and Sampl ing date: 
Transfer the appropriate d ig i t s  from the AWL form. 

Gear: 
Write o u t  completely. 

Coll ec tor (s )  : 
Record the l a s t  name or i n i t i a l s  of the person(s) sampling. 

Remarks : 
Record any pertinent information such as;  number of scales per f i sh  sampled, 
vessel/tender name, e tc .  Transfer t h i s  same information t o  the top margin of 
the AWL. 

SAMPLING: 

A. G E N E R A L  

1. Sex the f i sh  and darken M or F in the sex columns. If any d i f f i cu l ty  was 
encountered in t h i s  procedure, write " I  had trouble sexing these f ish" 
on the t o p  margin of the AWL and ask your supervisor for  help as soon as 
possible before sexing additional f i sh .  

2. Measure a l l  species length in millimeters from the middle of the eye t o  
the fork of the t a i l ,  refer  t o  Appendix 8.3. Record length by blackening 
the appropriate column blocks on the AWL form. Column 3 on the AWL form 
i s  used for  f ish over 999 mill imeters long. Measure a l l  species of salmon 
t o  the nearest mm.  Check the calipers daily before use to  ensure the 
accuracy of the measurements. 

Pluck the "preferred scale" from the f i sh  using forceps. Remove a l l  
sl  ime, g r i t ,  and skin from the scale by moistening and rubbing between 
fingers. The "preferred scale" i s  located on the l e f t  side of the f i sh ,  
two rows above the la teral  l ine  on the diagonal from the posterior 
insertion of the dorsal f in  t o  the anterior insertion of the anal f in .  
Refer t o  Appendix 8.5. If the "preferred scale" i s  missing, select  a 
scale within the preferred area on  e i ther  the l e f t  o r  r ight  side of the 
f i sh .  If no scales are present in the "preferred area" on b o t h  sides of 
the f i sh ,  sample a scale as close t o  the preferred area as possible and 
darken the 8 under "age error  code" on the AWL form. 



4.  Clean, moisten and mount  scale on gum card d i rec t ly  over number 1 as 
shown in Appendix 8.5. The side of the scale facing up  on the gum card 
i s  the same as the side facing up  when i t  was adhered t o  the f i sh .  The 
exposed facing side i s  referred to  as the "sculptured" side of the scale. 
The ridges on t h i s  sculpture side can be f e l t  with a fingernail or 
forceps. Mount scale with anterior end oriented toward top of gum card. 

5. When sampling sockeye and chum salmon repeat steps 1 through 4 for  u p  t o  
40% f ish on each AWL form. 

6. When taking three scales per f i sh  as with chinook or four scales per f ish 
as with coho salmon sample the "preferred scale" and scale # 2  and scale 
#3 as shown in Appendix 8.5. Scale #2 i s  one inch t o  the l e f t  of the 
"preferred scale ,"  scale #3 i s  located one inch t o  the r ight ,  and scale 
#4 i s  located between next to  any of the other three preferred scales. 
All are two rows above the la te ra l  1 ine. Mount the three scales from 
f ish #1 over 1, 11, and 21, or 31 i f  four scales are taken (coho), on the 
gum card as shown in Appendix B . 2 .  Continuing, mount the 3 scales from 
f ish # 2  over 2 ,  12, and 2 2 ,  e tc .  

7 .  Use p las t ic  scale card holders t o  hold individual scale cards during 
sampling and cover the completed gum card with wax paper for  storage. 

8. When sampling a t  a weir, you may use the old AWL forms or f i e ld  notebook 
to record the data. Keep the mark-sense forms in camp where they will 
be clean, dry, and f l a t .  After sampling i s  done for  the day t ransfer  the 
data to  the mark-sense forms on a daily basis. I t  i s  the responsibil i ty 
of the data collector t o  transcribe the data before turning i t  over t~ 
the ARB.  

9. Mi scel l  aneous : 

a. When scales are sampled in wet conditions i t  i s  d i f f i c u l t  t o  mount  
scales in a fashion so as t o  resu l t  in a good scale impression being 
made. GI ue often obscures scale features and scales frequently adhere 
poorly t o  the card. Try t o  keep a1 1 the paperwork dry during th i s  
time. If the gumcard does get wet, the scales should be remounted. 

b. For adipose clipped f ish record the head tag number on the 
corresponding row in the f i r s t  f ive columns on the reverse side of 
the AWL. 

c. Look down the form from two angles a f t e r  the data has been recorded 
to  pick up  any glaring mistakes. A common error occurs, for  instance, 
in placing b o t h  the 4 and 7 of a 475 mm f ish in the 100's column with 
nothing in the 10's column. 

d. Keep a1 1 f ish sl  ime off forms and erase any s t ray marks on the forms 
before turning them in t o  your supervisor. 

e .  Write in a l l  comments expl ic i t ly  and completely under remarks, 
t ransfer  remarks t o  t o p  margin of AWL. 



f .  Responsibility for  accuracy l i e s  f i r s t  with the primary data 
col 1 ector(s)  . The port supervi sor wi 11 return sloppy or incomplete 
data t o  individual collectors.  After editing a form, place your 
i n i t i a l s  next t o  card #, b u t  n o t  in l e f t  margin. Editing these forms 
will save valuable time for  the ARB during the winter, and i s  an 
extremely important part  of your job duties.  

10. As soon as possible a f t e r  completion send the samples and mark-sense forms 
t o ,  the ARB in Port Moller. During scheduled radio c a l l s  before and 
following the sending of data t o  the A R B ,  the crew leader will notify the 
ARB: (1) that  the data i s  being mailed (use a moisture-proof container);  
( 2 )  what data i s  being sent; ( 3 )  when delivery i s  expected in Port Moller; 
and ( 4 )  who i s  transporting the data. I t  i s  important tha t  these steps 
are followed t o  ensure delivery. 

B. SAMPLING SCENARIOS: 

1. Differing s ize crews i f  1 engths are needed. If  they are n o t ,  the Recorder 
should pluck scales instead. 

a. One person: Wrestle the f i sh  into the measuring board, wearing a 
glove on one hand. Measure the f i sh  and write the sex and length down 
on the measuring board t o  be transferred to  the AWL a f t e r  ten f i sh  
have been measured. Next, pluck the preferred sca le ( s ) ,  clean, and 
mount on the gum card which i s  taped t o  the AWL in the clipboard which 
i s  s i t t i n g  on the end of the measuring board. After 10 f i sh  have been 
processed, remove the glove and record the sexes and lengths on the 
AWL with your clean hand. A slime rag may be helpful. 

b. Two persons: 

(1) When sampling more than one scale per f i sh ,  one person can 
wrestle the f ish and record data while the other plucks and 
mounts the scales. The wrestler needs t o  wear a glove that  he 
can s l i p  off his writing hand t o  record the sex and length data 
on the AWL form, i f  necessary. 

(2)  When sampling one scale per f i sh ,  the person plucking the scales 
also records the data. 

c. Three persons: One person wrestles the f i sh ,  one plucks and mounts 
the scales,  and the third records the data or also plucks scales. 

2 .  Sampling to te  t o  tote:  

a. When sampling for 3 or 4 scales per f i sh  (chinook and coho) use a two 
or three man crew. If lengths o r  weights are needed, three persons 
will be required. 

b. When sampling for  1 scale per f ish (sockeye and chum) use a two or 
three man crew. If  lengths or weights are needed, three persons will 
be required. 

3 .  Sampling o n  a table connected t o  a vat: 



a. Use three people for one scale per f i sh ;  one recorder or wrestler,  
one wrestler, and one plucker. Two people may be plucking i f  no 
length data i s  collected. The wrestler lays o u t  and measures 10 f i sh  
a t  a time. The plucker samples these 10 f i sh ,  placing the scales on 
his fingers in a systematic manner before cleaning and mounting them 
on the gum card. 

SCALE SAMPLING CHECKLIST 

Cl i  pboard 
G u m  Cards 
AWL's 

Penci 1 s (No. 2 )  Gloves 
Forceps Measuring board or cal i  pers 
Wax paper inser ts  Sampl i  ng Manual 

Plast ic  scale card holders 

Some Reminders 

1. For greater efficiency in scale reading and digi t iz ing,  mount  scales with 
anterior end toward t o p  of scale card. 

AWL's should be carefully edited before submitting t o  ARB. This i s  
extremely important, and cannot be emphasized enough. Re-check header 
information on AWL's; make sure a l l  available information i s  f i l l e d  in. 
Take extra care t o  use the catch date and not sample date. Page numbers 
should not be repeated; a frequent error  i s  t o  begin a week's sample with 
the l a s t  page number used the week before. This i s  par t icular ly important 
i f  the data regularly i s  sent t o  town; i t  i s  easy t o  forget which numbers 
were used. Crew leaders should take time to  ensure that  the boxes are 
being blackened correctly,  i f  the boxes are n o t  darkened properly or  
sloppily marked the optical scanner records the information incorrectly 
or misses i t  ent i rely.  Keep marks within each rectangle and completely 
f i l l  them. Do n o t  go outside the rectangle. After the AWL's are edited, 
place edi tor 's  i n i t i a l  next to  page number, b u t  n o t  in l e f t  margin. 

3 .  Check to  make sure error codes ( l i s ted  on back) are being used correctly,  
i  . e. error  code 7 i s  wrong species, error  code 8 i  s  non-preferred. Error 
code 6 i s  for  the use of the scale reader, i t  refers  t o  the reabsorption 
of the scale. 

4 .  Transfer important comments from scale cards t o  AWL's. After pressing 
scales,  the cards are seldom referred to  again, and important remarks can 
be los t .  Write comments in the t o p  margin (not on the l e f t  side) or on 
the reverse of the AWL. If no  room i s  avail able on the AWL to  completely 
explain the remarks, use a separate piece of paper. 

5. Never p u t  data from different  dates on one AWL or one scale card. Even 
i f  only one scale i s  collected that  day, begin a new card and AWL for  the 
next day. 

6. If weights are requested t o  be taken, they may be noted in the r ight  
margin of the AWL during sampling, b u t  be sure t o  t ransfer  the weights 



t o  the appropriate columns on the reverse of the AWL before submitting 
i t  t o  the ARB, and darken in the code from the l e f t  margin of t o  the back 
of the form. 

7 .  The data processing program uses the "1 i tho code" on the AWL. ( I t  i s  
located in the lower l e f t  margin of the AWL.) I t  helps ,if the AWL's are 
used in the order of th i s  code. I t  should n o t  be hard to  keep them in 
order i f  they are arranged that  way before page numbering. Those who 
sample different  areas throughout the season can arrange the l i t h o  codes 
in' order before each sample i s  taken. 

8. If AWL's get wrinkled or blotched they should be copied over before 
submitting t o  the ARB.  The optical scanning machine i s  extremely 
sensi t ive to  wrinkles and blotches and will misread or re jec t  the sheets. 



APPENDIX C 
General Equipment, Camp Maintenance 

and Camp P o l i c y  



GENERAL EQUIPMENT, CAMP MAINTENANCE, AND CAMP POLICY 

Camp Maintenance 

Maintaining a clean and ef f ic ien t  camp s i t e  i s  required. A few of the things t o  
check are: 

1. Maintenance of 1 iving accommodations and other instal  1 ations will be 
performed as necessary. A1 1 materi a1 s necessary wi 1 1 be provided. 

2 .  Grounds will be kept f ree  of 1 i t t e r .  All garbage will be bagged up and 
disposed of a t  the nearest sanitary 1 andfil l  or burned a t  l eas t  once a week. 
Special precautions should be observed to  ensure tha t  garbage does not 
a t t r a c t  bears and other scavenger species. 

3. Upon completion of the summer season, a l l  camp equipment will be cleaned 
preparatory t o  winter storage. 

4.  All sampling nets, t en ts ,  and tarps  must be dry before being stored. 

5. A complete and detailed camp inventory will be taken by the crew leader a t  
the close of the f i e ld  season. Serial and State  Property numbers must be 
included i f  they are present. 

6. All sk i f f s  and ATV's will be chained and locked t o  a stationary object. 

Camp Pol icy 

1. No alcoholic beverages are t o  be stored in areas open t o  public view 
including cook tents .  If alcohol i s  consumed a t  a camp an employee must be 
off-duty and under no circumstances shall he or she engage in the operation 
of any State  equipment, including boats and motors nor shall he or she return 
to  duty s tatus  under the influence of alcohol. 

2. The crew leader of each sampling s tat ion shall establish a pol icy on 1 iving 
standards and personnel behavior in accordance with normal guidelines. 

3 .  All sampling s tat ions will operate as directed. No crew leader shall be off 
location for  more than 24 hours unless specif ical ly  authorized by the A R B .  
Time-off for  individual crew members shall be scheduled by the crew leader 
and shall have the option as t o  whether sampling duties allow time-off from 
the location. 

4 .  All employees will be required t o  act  in a professional manner a t  a11 times 
and shall be especially courteous t o  the public. 

5. I t  will be the responsibil i ty of the crew leader t o  report any equipment 
abuse to  the A R B  and t o  ensure that  abuse does not occur. 

Additionally, the crew leader must also report within 24 hours to  the ARB 
any loss of equipment which occurs. 



Equipment Maintenance 

Equipment maintenance i s  perhaps one of t h e  most important ope ra t ions  you w i l l  
perform during t h e  f i e l d  season.  The outboard motors and gene ra to r s  m u s t  be kept 
i n  good ope ra t ing  condi t ion .  

I t  w i l l  be t h e  crew l e a d e r ' s  r e s p o n s i b i l i t y  t o  ass ign  t h e  most knowledgeable member 
of t h e  crew t o  t h e  job of  maintaining and s e r v i c i n g  t h e  equipment. I t  w i l l  be t h i s  
persons r e s p o n s i b i l i t y  t o  see  t h a t  a l l  equipment i s  kept i n  ope ra t ing  cond i t i on .  

Outboard Motors 

Your outboard motor w i l l  perform longer  and t r o u b l e - f r e e  i f  t h e s e  sugges t ions  a r e  
f o l  1  owed: 

1. The c o r r e c t  outboard fue l  mixture i s  50: l .  Always pour t h e  o i l  i n t o  t h e  tank  
f i r s t ,  then add 2 o r  3 ga l lons  of gas  and mix thoroughly,  then  f i l l  t ank  t o  
capac i ty  always using a  l a r g e  funnel and chamois f i l t e r .  

2.  Chain saws have a  fue l  mixture 25: l .  Chain saw gas  should be mixed in  a  5  
g a l l o n  can and c l e a r l y  marked t h a t  i t  i s  cha in  saw f u e l .  

3 .  When mixing gas01 ine  o r  f i l l i n g  t h e  tanks  of  t h e  gene ra to r ,  s tove  o r  1  an tern ,  
keep t h e  fol lowing in mind: 

a .  Always mix fue l  tanks  o r  equipment under cover  t o  prevent  water 
contamination and always use a  funnel and f i l t e r .  

b. F i l l  camp s toves  and l a n t e r n s  o u t s i d e  a s  t h e  danger of  f i r e  i s  very r e a l .  

c .  A 1  i t t l e  e x t r a  e f f o r t  toward clean1 ines s  w i l l  pay i n  hours of t r o u b l e  f r e e  
ope ra t ion .  

4.  Always p lace  outboard motors i n  neu t r a l  when s t a r t i n g .  

5. Check d a i l y  t h e  clamp screws t h a t  hold t h e  outboard t o  t h e  transom. Also 
r o u t i n e l y  check t h e  motor f o r  loose  screws and b o l t s ,  c r acks ,  and breaks,  
e s p e c i a l l y  i n  t h e  a r ea  of t h e  lower u n i t .  

6. Never s t a r t  o r  run an outboard in  t h e  t i l t e d  pos i t i on .  

7 .  In t h e  normal opera t ion  of a  water  pump, a  " t e l l - t a l e "  s t ream of water i s  
discharged from a hole  i n  t h e  bottom edge of t h e  cowling o r  from t h e  back 
of t h e  s h a f t .  I f  t h i s  stream of  water s tops ,  t h e  water pump i s  not  working 
and t h e  motor should be shut  o f f .  The s i d e  p l a t e  over t h e  water  i n t a k e  can 
be removed f o r  temporary re1 i  e f  a s  i t  may be plugged. I f  t h e  pump cont inues  
not t o  func t ion ,  t h e  outboard should not be run, and a  r e p o r t  t o  base camp 
should be made. 

8. Check t h e  grease  i n  t h e  lower u n i t  of t h e  outboards p r o p e l l e r  once a  week, 
and d r a i n  and r ep lace  t h e  lower u n i t  g rease  every t h r e e  weeks. J e t  u n i t s  
must be greased d a i l y .  This i s  c r u c i a l .  Special  g rease  guns wi l l  be 
provided. 



9.  If the skeg or j e t  unit h i t s  bot tom,  check the screws for  tightness and 
housing damage. 

10. If  your outboard will n o t  s t a r t ,  check the following: 

a. Check t o  see i f  the fuel l ine  i s  connected t o  the motor and the tank and 
n o t  pinched o r  kinked. 

b. Check t o  see i f  there i s  water in the gasoline. 

c. Check t o  see i f  the engine i s  flooded. 

d .  Check the spark plugs as they may be fouled or defective (replace i f  
needed). 

11. All outboards are t o  be t i 1  ted in the up  position when moored t o  prevent s i l t  
accumulation in the j e t  unit and water pump. 

Lastly, i t  should be emphasized that  the salmon enumeration counts and sampl ing must 
continue, as they are  very important t o  the program. 

Boats 

1. Boats are to  be kept clean and free of loose tools and debris, and moored 
a t  locations where they are not subject t o  damage by wave action or  through 
contact with the r iver  bottom in rock laden areas. 

2 .  Each crew leader will be responsible for  maintaining mooring stakes on the 
r iver  bank suff ic ient  for  the boats assigned t o  his  subproject plus one 
t ransient  c ra f t .  Further responsibil i ty includes maintaining a  bow l ine  on 
each assigned c ra f t  and ensuring tha t  each boat i s  properly moored a t  the 
end of each work day t o  preclude possible loss  or damage. 

Generators 

Portable generators may be supplied t o  f ie ld  camps. Their maintenance follows the 
same l ine  as for the outboards. Since some of the generators have 4-cycle engines, 
mixed gas must n o t  be used. The crankcase o i l  reservoir should be checked daily and 
maintained a t  the fu l l  level.  After 25 hours of operation the oi l  should be changed. 
Spark plugs should be checked af te r  every f ive  (5) hours of operation. 

Food Orders 

Grocery orders should be placed with Port Moller during the evening radio schedule. 
- 

Personal Gear and Pets 

Generally 100 I bs. i s  a  maximum for  personal gear. If  you anticipate bringing more 
t h a n  t h a t  amount t o  your f ie ld  camp, check with your supervisor f i r s t .  Pets, 
(especially dogs) should n o t  be brought t o  f ie ld  camps. Past experience indicates,  
that one or more of the following problems usually occur: 

1.  Problem of transportation in small planes for  some pets. 



2. Who i s  going t o  pay for  the pet food and who i s  going to  purchase i t  in town? 

3. Some pets a t t r ac t  bears, e tc .  Dogs will chase a bear until  the bear gets 
mad and then when the bear goes for  the dog, the dog will r u n  t o  his owner 
or the cabin. 

4 .  Your pet may n o t  be compatible with the other members of your camp and may 
interfere  with work. 

5. A pet tha t  gets sick or injured can cause you considerable expense i f  i t  must 
be brought back t o  town.  

6. Rabies i s  common on the A1 aska Peninsula, be careful of a l l  mammals including 
ground squirrels ,  fox, wolf, o t t e r s ,  and your pet. If  bi t ten save the head 
of the animal i f  possible, wrap the head in several layers of p las t ic ,  p u t  
in a good box and freeze i f  possible. Notify your supervisor of the 
accident. Arrangements will be made t o  immediately for  examination a t  the 
nearest c l in ic .  Burn and bury remaining parts of the carcass away 
from water sources and cabins, take precautions such as wearing p las t ic  
gloves t o  dispose of the carcass. Do n o t  send suspected rabies animals 
out of your area unless you are bi t ten,  b u r n  and bury the carcass as 
instructed. 

Cornpat i bi 1 i t v  of Field Personnel 

If  you find yourself unable t o  get along with other members a t  your camp, notify the 
ARB and an attempt will be made to  solve the problem. Considerable e f fo r t  i s  needed 
by a l l  par t ies  t o  remain compatible throughout the f i e ld  season. Usually, the person 
with the most experience in camp will be the crew leader. If  i t  i s  not c lear  who 
has been designated crew leader in your camp ask your supervisor. 
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To: Catch and Escapement Sampling Crews 1991 FIELD CAMPS 

From: Bob Murphy 
Area. Research B i o l o g i s t  
D i v i s i o n  o f  Commerci a1 F i she r ies  
Department o f  F i sh  & Game - Kodiak 

SUBJECT: Heal th and Welfare o f  Crew Members 

I t  i s  your r e s p o n s i b i l  i t y  t o  ensure t h a t  your  crew members a re  f u l l y  aware o f  hea l th  
and sa fe ty  p r a c t i c e s  (e.g. b o i l i n g  water t o  prevent  dysentery and k i l l  g i a r d i a ,  bas ic  
f i r s t  aid, l o c a t i o n  o f  f i r e  ex t ingu ishers ,  etc . ) .  More o f t e n  than not ,  these obvious 
p rac t i ces  are ignored. With camps as they  are, neg lec t  o f  h e a l t h  p r a c t i c e s  can have 
ser ious r a m i f i c a t i o n s  i f  an employee were t o  become ill . 
King Cove and Por t  M o l l e r  have medical c l  i n i c s .  Insurance forms w i l l  be a v a i l  ab le 
a t  both l oca t i ons .  In fo rm the  ARB i n  Por t  M o l l e r  o r  AMB's i n  Sand Po in t  o r  Cold Bay 
immediately o f  any i l l n e s s  o r  i n j u r y  t h a t  w i l l  r e q u i r e  medical ass is tance o r  l o s t  
work t ime. 

A S ta te  r i f l e  o r  shotgun w i l l  be prov ided a t  each camp. You may b r i n g  your  own 
f i r e a r m  i f  you wish. Loaded guns are p r o h i b i t e d  i n s i d e  the  camp f a c i l i t i e s .  Loaded, 
meaning a round i n  the  chamber o f  t he  gun. Anyone hand l ing  a f i rearm should always 
t r e a t  i t  as i f  i t  were loaded. Guns should be kept  c lean and o i l e d  and be completely 
unloaded w h i l e  being cleaned. Any horseplay w i t h  o r  misuse o f  f i r ea rms  w h i l e  working 
f o r  the  Department o f  F i sh  and Game w i l l  n o t  be t o l e r a t e d  and w i l l  be grounds f o r  
immediate d ismissa l .  Completely unload a f i r e a r m  o f  a l l  rounds before  en te r i ng  a 
vessel o r  a i rp lane.  Keep an empty chamber under t h e  f i r i n g  p i n  o f  each p i s t o l  t o  
prevent acc identa l  discharge by a c c i d e n t a l l y  dropping the  weapon. 

Do n o t  antagonize bears - each one i s  a p o t e n t i a l  danger. Do n o t  encourage bears 
t o  come around camp by l eav ing  food o r  unburned garbage around. Do n o t  shoot a t  a 
bear unless, i n  your  best judgement, he i s  endangering someone's l i f e  o r  damaging 
personal o r  s t a t e  proper ty .  Use your  bes t  judgement on whether t o  shoot a bear i f  
proper ty  i s  a t  stake. When, and i f ,  t r y i n g  t o  f r i g h t e n  a bear away by shoot ing near 
it. By chance, you may wound the  animal acc iden ta l l y .  I f  you are having problems 

- w i t h  a p a r t i c u l a r  bear around camp, c a l l  t he  ARB o r  AMB and n o t i f y  them o f  the  
s i t u a t i o n .  The Game D i v i s i o n  personnel w i l l  take care o f  t he  problem, i f  i t  i s  
f eas ib le .  

Burn a l l  garbage t o  prevent bear problems. Cut out  both ends o f  t i n  cans and f l a t t e n  
them and box them f o r  empty r e t u r n  fl i g h t s .  Never s t a r t  f i r e s  w i t h  fue l .  Be sure 
a l l  burn b a r r e l s  have proper g ra tes  o r  covers t o  prevent grass f i r e s  from sparks. 
Garbage from I l n i k  and Orzenoi Rivers should be double-bagged and sent t o  Chignik,  
Por t  Mol l  e r ,  o r  Sand Po in t  f o r  proper d isposal  . 



Do n o t  endanger l i f e  o r  p r o p e r t y  by go ing  o u t  i n  a  boat  on dangerous ly  rough water .  
I f  you a r e  u n f a m i l i a r  w i t h  Marine Safety ,  ask t h e  crew l e a d e r  o r  ARB f o r  i n f o r m a t i o n  
o r  adv ice.  A l l  personnel must wear a  1  i f e  j a c k e t  when o u t  on open water .  Use you r  
head - if you t h i n k  i t  i s  dangerously rough, do n o t  go ou t .  

E x t r a  shear p i ns ,  a  spare p r o p e l l e r ,  oars,  and a  t o o l  k i t  which i n c l u d e s  p l  i e r s ,  
spark p lugs,  and a  spark p l u g  wrench should be i n  t h e  boa t  a t  a l l  t imes.  I n  case 
t r a v e l  a t  n i g h t  becomes necessary, c a r r y  a  f l a s h l i g h t .  

Some camps ,may be f u r n i s h e d  w i t h  3-wheel or 4-wheel a l l  t e r r a i n  v e h i c l e s  (ATV's). 
The f o l l  owing s a f e t y  p recau t ions  s h a l l  be observed a t  a1 l t imes  rega rd ing  Department 
ATV's. Only employees o f  t h e  S t a t e  may use t h e  veh i c l es .  Non-Fish and Game 
employees a re  n o t  a l lowed on these v e h i c l e s  a t  any t ime.  The s a f e t y  helmet p rov ided  
must always be worn d u r i n g  ope ra t i on  o f  an ATV. An ATV may p r o v i d e  t r a n s p o r t  of 
S t a t e  m a t e r i a l s ,  supp l ies ,  and equipment between camp s i t e s  and supply  p lanes  o r  
vessels .  I n  a d d i t i o n ,  t hey  may be used f o r  t r a n s p o r t a t i o n  t o  and f rom assigned 
d u t i e s  i n  t h e  f i e l d  such as mon i t o r i ng  a  f i s h e r y  o r  c o l l e c t i n g  ha rves t  i n f o rma t i on ,  
e t c .  

Check you r  camp's f i r e  ex t i ngu i she r .  Know where i t  i s  and how t o  use it! Inven to ry  
you r  camp f i r s t  a i d  k i t ,  rep1 ace i tems as needed and become f a m i l  i a r  w i t h  b a s i c  f i r s t  
a i d  t rea tment .  Review t h e  f i r s t  a i d  book le t .  

Take pa ins  t o  avo id  i n t e s t i n a l  p a r a s i t e s  c a r r i e d  by  beaver and o t t e r  e t c .  When i n  
doubt, b o i l  you r  d r i n k i n g  wate r  10-15 minutes. 

Keep t h e  cabin,  surrounding area, and y o u r s e l f  c l ean  and nea t .  Appearance i s  
impor tan t .  You w i l l  n o t  always be n o t i f i e d  o f  t h e  in tended a r r i v a l  o f  v i s i t o r s ,  
o f f  i c i  a1 s, e t c .  Impress i  ons o f  v i  s i  t o r s  a re  o f t e n  based on appearance. 

Rabies i s  common on t h e  A1 aska Peninsula,  be c a r e f u l  o f  a l l  mammals i n c l u d i n g  ground 
s q u i r r e l s ,  fox, w o l f ,  o t t e r s ,  and you r  pe t .  I f  b i t t e n  save t h e  head o f  t h e  animal 
i f  poss ib l e ,  wrap t h e  head i n  severa l  l a y e r s  o f  p l a s t i c ,  p u t  i n  a  good box and f r eeze  
i f  poss ib l e .  N o t i f y  you r  supe rv i so r  o f  t h e  acc iden t  immediately.  Burn and bury  
rema in ing  p a r t s  o f  t h e  carcass away f rom water  sources and cabins,  t a k e  p recau t ions  
such as wear ing p l a s t i c  g loves  t o  d ispose o f  t h e  carcass. Do n o t  send suspected 
r a b i e s  animals ou t  o f  your  area un less you a re  b i t t e n .  
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INTRODUCTION 

The basic function of f isheries  management i s  t o  allow ef for t  on stocks with 
a harvestable surplus while protecting stocks with returning runs n o t  meeting 
the minimum escapement requirements. 

In 1991, weirs a t  Bear River, Nelson River, Orzenoi Lake, and I lni  k Lagoon 
(Figures 1L4) will enumerate and sample the escapement. Field camps a t  Middle 
Lagoon and Thin Point Lake will estimate the escapement and sample f i sh  from 
the commercial or subsistence catch i f  needed. 

OBJECTIVES 

Lons Term: To improve management of the salmon resources for  the Alaska 
Peninsul a and A1 euti  an Is1 ands Management Areas through improved 
forecasting, development of stock-recruitment relationships t o  
assess escapement requirements, and accurate assessment of stock 
composition. 

Short Term: 1. Determine salmon escapement by species. 

2.  Determine the sockeye and chum salmon age, length, and sex 
composition for  the major systems within standard levels of 
precision. 

3. Determine the age, length, and weight composition of sockeye 
smolt for  the major systems within standard levels of 
preci s i  on. 

SUPERVISION 

The Area Management Biologist (AMB) in Cold Bay, Arnie Shaul, will supervise 
the Middle Lagoon, Nelson Lagoon, and Thin Point projects. The Area Management 
Biologist in Sand Point, Jim McCullough, will supervise the Orzenoi River 
project. The Area Research Biologist (ARB) in P o r t  Moller, Bob Murphy, will 
direct ly  supervise the Bear River and I lni  k Lagoon crews. The Area Research 
Biologist (ARB) will t ra in  the sampling crews on the proper techniques and 
procedures, and v i s i t  the camps, i f  possible, t o  insure sampling i s  being 
conducted properly. 

PERSONNEL 

ADF8.G will s t a f f  Bear River from about 26 May through 1 September, Nelson River 
from 1 June through 31 July, Orzenoi River from June 10 through August 10, and 
Ilnik Lagoon from 15 May t h r o u g h  15 July. A weir i s  operated a t  Bear and Nelson 
Rivers and I lnik Lagoon. The personnel assigned t o  these projects are 
responsible for  counting the adult run and sampl ing adult and smol t salmon. 
Two people will be assigned t o  each project; additional assistance, i f  needed, 
will be provided. 



Figure 1. Map o f  t h e  Alaska Peninsula Area from Kvichak Bay t o  Unimak I s l a n d .  



F i g u r e  2 .  Map o f  t h e  Bear Lake dra inage .  



b R l  S T O L  

(Scale 1 i n .  4 m i . )  

F igure  3 .  Map o f  the Nelson R iver  drainage.  



Figure 4,. Map of t h e  A l a s k a  P e n i n s u l a  Area f r o m  A r c h  P o i n t  t o  K u p r e a n o f  P o i n t  w i t h  t h e  
statistical salmon fishina areas shown, 



PROCEDURES 

Escapement Enumeration 

Bear River 

The Bear River weir wil l  be manned from about 26 May through 15 September. The 
1991 weir wi l l  be placed in the locat ion where the  1990 weir was located.  
After the  wooden t r ipods  are  in place,  the  t r ipod tab les  should be loaded with 
sand bags. '  After  the  s t r i nge r s ,  pickets  and catwalk are  in place, sand bags 
should be stacked from the  catwalk t o  t he  top of t he  t r ipod  against  t he  back 
legs  of the t r ipod.  

After the  weir i s  f u l l y  operational ,  the  counting tower should be made ready 
in case the weir washes out. The counting panels f o r  the  tower should be 
repainted and i n s t a l l ed  along the  r i v e r  bottom opposite the  lower tower. 
Counting procedures, in an emergency, f o r  Bear River tower would be the  same 
as those described f o r  Nelson River tower. 

The main object ive  of the  Bear River weir project  i s  t o  record the  number of 
salmon escaping i n to  Bear Lake. Large numbers of f i s h  (>  200) should not be 
allowed t o  s tage  behind the  weir. If  large  numbers of f i s h  (> 200) s t a r t  t o  
accumulate behind the  weir,  open up the  weir and count them through. 

Use two t a l l y  whackers while counting sockeye adu l t s  and sockeye jacks.  Any 
sockeye salmon under 16 inches (400 mm) in length (mm; mid eye t o  t a i l  fork)  
wil l  be considered jacks. Use the  counting form provided t o  record the  data  
(Table 1 ) .  On the  weir forms, note the  time of day, amount of time the  ga te  
i s  opened t o  pass f i s h ,  and the  number of f i s h  by species passed each time the  
gate  i s  open. Cumulative da i l y  counts and cumulative seasonal counts f o r  each 
species wil l  be relayed t o  the  Area Management Biologist  (AMB) during normal 
radio schedules. When the  project  i s  completed send a l l  forms t o  the  AMB. 

Make note of o ther  species,  however, count them individually by species.  

Weir maintenance i s  very important t o  prevent weir washout. Keep the  weir 
clean of debr is  and check the  r i v e r  subs t ra te  as often as possible t o  make sure  
no escape holes do not occur. I f  the  weir cannot be used f o r  some reason, the  
tower wil l  be used and the  procedures f o r  the Nelson River tower wil l  be 
u t i l i z ed .  

Nelson River Weir 

The Nelson River weir wil l  be manned from about 1 June through 31 July .  The 
weir i s  a  f loa t ing  design s imi lar  t o  one used on the L i t t l e  Susitna River in 
1988. The weir should be f i s h  t i g h t  before salmon a r r ive  (about mid-June). 

After the  weir i s  f u l l y  operational ,  the counting tower should be made ready 
in case the weir f a i l s ,  The counting panels should be repainted annually and 
i n s t a l l ed  on the  r i ve r  bottom in the  same location as in past years.  

On the weir forms note the  time of day, amount of time the  gate i s  opened t o  



Table 1. Nelson and Bear Rivers, and Ilnlk Lagoon escapement reporting form. 

Nota: Do not lump other species, separate by specles. 
If another form 1s needed for one day, please make note that there are 2 pages at the top of each form. 

Date: 

T Lme 
Perlod 

----------_----- 

-----------_---- 

---------------- 

---------------- 

---------------- 

---------------- 

Sockeye Dally Total Sockeye Cumulative Daily Other Cumulative Other 
Total Adult Adult Chinook Chum Chinook Chum 

Jacks Jacks Pink Coho Pink Coho 
- - - - 

Dally Sockeye 
Dally Other 

Adult 
Remarkr: weather, number of fish 

sampled, vater level, holes 
in velr, etc. 

-------------------------------- 

---------------__--------------- 

................................ 

................................ 

-------------------------------- 

_ - - - - _ _ - _ - _ - - - _ - _ _ _ * - - - - - - - - - - - -  

Period 

----_------------ 

---_-_--_-------- 

----------------- 

-----__---------- 

----------------- 

---_------------- 

Jack 

Period 

__-------____- 

-------------- 

-------------- 

-------------- 

-------------- 

-------------- 

r 

Cumulat lve 

.................... 

.................... 

---I--------_------- 

-------------------- 

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

Period 

_-_----------- 

----_----__--- 

-------------- 

-------------- 

_-_-----_-_---  

-------------- 

Cumulative 

__-_-__----_______ 

----_-_------_---- 

------------------ 

------------------ 

--------------_--- 

------------------ 

Cumulative 

------------------ 

------------------ 

------------------ 

----------I-----_- 

------------------ 

----------------_- 



pass f i sh ,  and the  number o f  f i s h  by species passed each t ime t h e  ga te  i s  open. 
Cumulative d a i l y  counts and curnul a t i v e  seasonal counts f o r  each species w i l l  
be re1 ayed t o  the  Area Management B i  01 ogi  s t  (AMB) du r ing  normal r a d i o  schedul es. 
When t h e  p r o j e c t  i s  completed send a l l  forms t o  the  AMB. 

The main o b j e c t i v e  o f  the  Nelson R iver  w e i r  i s  t o  record  t h e  number o f  salmon 
escaping i n t o  the  Hoodoo Lake-Sapsuk River .  Large numbers o f .  f i s h  (>  200) 
should no t  be al lowed t o  s tay  behind the  weir .  I f  f i s h  s t a r t  t o  accumulate 
behind the  weir ,  open up a f i s h  gate and count them through. 

Two t o  f o u r  t a l l y  whackers may be necessary f o r  count ing sockeye adu l ts ,  chum 
salmon, chinook, and coho salmon. Any sockeye salmon under 400 mm i n  l e n g t h  
(mm; mid eye t o  t a i l  f o r k )  w i l l  be considered a jack .  Use the  count ing  form 
provided t o  record  a l l  data. 

As w i t h  Bear River ,  we i r  maintenance i s  important.  Keep the  w e i r  c lean o f  
deb r i s  and check t o  insure  the  w e i r  i s  f i s h  t i g h t .  I f  the  w e i r  cannot be used, 
t he  tower and t h e  procedures f o r  t h e  Nelson R iver  Tower w i l l  be u t i l i z e d .  

Nel son R ive r  Tower 

The Nelson R iver  tower w i l l  be used i f  the  w e i r  i s  n o t  opera t iona l .  The f i r s t  
t ask  w i l l  be t o  i n s t a l l  t h e  we i r  and p a i n t  and i n s t a l l  t he  count ing  panels. 
Logbooks are prov ided f o r  record ing  d a i l y  and cumulat ive count data. 

Counting Procedures are  as fo l lows:  

Hour One: Counts are made du r ing  t h e  f i r s t  10 minutes and l a s t  10 minutes 
o f  t he  hour. The counts are added together  and m u l t i p l i e d  by 3 
t o  ob ta in  t h e  hour one est imate.  

Hour Two: No actual  counts are made. The count i s  est imated by adding the  
l a s t  count i n  hour one t o  the  f i r s t  count i n  hour t h ree  and 
m u l t i p l y i n g  by 3. 

Hour Three: Counts are made du r ing  t h e  f i r s t  10 minutes and l a s t  10 minutes 
o f  t he  hour. The counts are added together  and m u l t i p l i e d  by 3 
t o  ob ta in  t h e  hour t h ree  est imate. The same procedure as du r ing  
hour one. 

Hour Four: No ac tua l  counts are made. The count i s  est imated by adding the  
last count i n  hour t h ree  t o  the  f i r s t  count i n  hour f i v e  and 
m u l t i p l y i n g  by 3. 

This  procedure i s  repeated throughout t he  balance o f  t he  day u n t i l  t he  l a s t  
count. Due t o  poor v i s i b i l i t y ,  caused by darkness du r ing  the  end o f  t he  l a s t  
hour, two 10 minute counts are made a t  t h e  beginning o f  t h e  hour. The f i r s t  
10 minute count i s  used along w i t h  the  l a s t  10 minute count p r i o r  t o  t he  
prev ious hour t o  c a l c u l a t e  the  prev ious hour's count. To c a l c u l a t e  the  l a s t  
hour 's  count, add the  two 10 minute counts together  and m u l t i p l y  by 3. 

The n i g h t  count est imate i s  made by averaging the  l a s t  hou r l y  count o f  day A 
w i t h  the  f i r s t  h o u r l y  count of day B, and m u l t i p l y i n g  the  average by the  number 



o f  n i g h t  hours. 

Use the  D a i l y  Tower Counting Form t o  c a l c u l a t e  d a i l y  escapement (Table 2) and 
escapement form when r e p o r t i n g  counts over t he  rad io .  Ca lcu la t i ons  should be 
re-checked f o r  e r r o r s .  

I l n i  k  Lagoon 

The I l n i k  Lagoon we i r  w i l l  be s t a f f e d  from about 15 May through 15 J u l y ,  The 
1991 w e i r  w i l l  be placed, i n  t he  same l o c a t i o n  as i n  1990, about 1 m i l e  below 
the  v i l l a g e .  A cable w i l l  be i n s t a l l e d  and r u n  across t h e  r i v e r  along t h e  
r i v e r  bottom. The cab le  w i l l  be attached t o  deadheads l oca ted  on each bank and 
winched t i g h t .  Plywood w i l l  be at tached t o  t h e  cable and run  p a r a l l e l  w i t h  t h e  
cur ren t .  The purpose o f  t he  plywood i s  t o  ac t  as a  f i r m  subs t ra te  f o r  t h e  
t r i p o d s  t o  r e s t .  The t r i p o d s  should be loaded w i t h  sand bags. A f t e r  t he  
s t r i nge rs ,  p i c k e t s  and catwalk are i n  place, sand bags should be stacked on t o p  
o f  t he  t r i p o d  against  t h e  back legs.  

The main o b j e c t i v e  o f  t he  I l n i k  Lagoon we i r  p r o j e c t  i s  t o  reco rd  the  number o f  
salmon escaping i n t o  I l n i  k  R iver  and Lake. Large numbers o f  f i s h  (>  200) should 
no t  be al lowed t o  stage behind the  we i r .  I f  f i s h  s t a r t  t o  accumulate behind 
the  weir,  open up the  w e i r  and count them through. 

Weir maintenance i s  extremely important  a t  I l n i k  t o  decrease the  res i s tance  on 
the  weir .  Due t o  the  t i d a l  in f luence,  a  l a r g e  amount o f  deb r i s  tends t o  
accumulate on t h e  p i cke ts .  Keep the  we i r  c lean o f  deb r i s  and check i t  as o f t e n  
as needed t o  i nsu re  the re  are no holes f o r  f i s h  t o  escape. I n  t h e  deeper 
channels, a  d r y  s u i t  and face mask w i l l  be needed t o  v i s u a l l y  inspect  t he  w e i r  
t o  make c e r t a i n  t h a t  i t  i s  f i s h  t i g h t .  

Orzenoi (Orz i  nsk i  ) Lake, Middle Lagoon, and Thin Po in t  P ro jec ts  

A c t i v i t i e s  f o r  t h e  Middle Lagoon and Th in  Po in t  p r o j e c t s  w i l l  be supervised by 
the  Cold Bay Area Management B i o l o g i s t  (A rn ie  Shaul), w h i l e  t h e  Orzenoi Lake 
p r o j e c t  w i l l  be supervised by the  Sand Po in t  Area Management B i o l o g i s t  (J im 
McCullough) . Basic d u t i e s  w i l l  i nc lude  est imates o f  escapement by species, 
movements o f  f i s h ,  ca tch  repor ts ,  and o the r  assigned du t i es .  I n  1991, t h e  w e i r  
w i l l  be l oca ted  i n  t he  same l o c a t i o n  as i n  1990. 

Sampling k i t s  w i l l  be prov ided f o r  each p r o j e c t .  I n  Orzenoi Bay and Middle 
Lagoon, i t  may be poss ib le  t o  sample t h e  commercial catch. When sampling t h e  
commercial catch, p r i o r i t y  should be g iven t o  sampling seine caught f i s h .  For 

, te rmina l  f i s h e r i e s ,  seine caught f i s h  have the  same popu la t ion  c h a r a c t e r i s t i c s  
as t h e  escapement. For t h e  Thin Po in t  p r o j e c t  i t  may be poss ib le  t o  sample 
subsistence caught f i s h ;  p r i o r i t y  should be g iven t o  seine caught f i s h  b u t  g i l l  
ne t  caught f i s h  should be sampled i f  they are ava i l ab le .  

The goal i s  t o  sample 240 a d u l t  f i s h  per  week. Fol low t h e  techniques f o r  
sampl i n g  as found i n  Appendix A. Send samples and ed i ted  AWL forms t o  Po r t  
M o l l e r  as soon as poss ib le  a f t e r  c o l l e c t i o n .  
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Escapement sampling f o r  age, length ,  and sex composit ion 

Bear, Nelson, and Orzenoi Rivers and I l n i  k  Lagoon 

Escapement sampl i n g  w i l l  be conducted by t h e  crews s ta t i oned  a t  Bear and Nelson 
Rivers and I l n i k  Lagoon. Sockeye salmon w i l l  be the  pr imary species sampled, 
except f o r  Nelson River ,  where chum and poss ib l y  coho salmon w i l l  a l so  be 
sampled f o r  age composit ion. Samples w i l l  be c o l l e c t e d  a t  a l l  we i rs  us ing  t h e  
we i r  l i v e  box t rap .  I f  t h e  w e i r  washes out ,  samples w i l l  be seined. The ARB 
w i l l  v i s i t  'each camp e a r l y  i n  t h e  season t o  make sure scales are  being worked 
up p rope r l y .  Appendix A describes sampling and record ing  procedures. 

The sample goal i s  240 a d u l t  f i s h  per  week per  species. A  week i s  t h e  standard 
Sunday t o  Saturday. Sampl i n g  should begin on Monday and be completed t h a t  day, 
i f  possib le.  I f  i t  i s  n o t  completed, subsequent days should be sampled t o  
ob ta in  the  240 f i s h  sample. I f  t h i s  cannot be done, cont inue t o  c o l l e c t  samples 
on subsequent days u n t i l  t he  goal i s  reached o r  t h e  week terminates.  

Smo 1 t Samp 1 i ng  

Out-migrat ing sockeye smol t w i l l  be c o l l e c t e d  a t  Bear Lake. A f t e r  t h e  w e i r  and 
tower are  opera t iona l ,  sampling w i l l  begin. A  weekly sample s i z e  o f  200 smolt  
w i l l  be c o l l e c t e d  du r ing  the  du ra t i on  o f  t he  smolt  ou t -migra t ion ,  which w i l l  
probably l a s t  4  t o  6 weeks. Smolt w i l l  be sampled f o r  age, weight,  and l e n g t h  
composit ion. Appendix B g ives  sampling and record ing  procedures. Sampling w i l l  
being on Tuesday, t he  t h i r d  day o f  t he  week, so as n o t  t o  i n t e r f e r e  w i t h  a d u l t  
sampling. Est imate the  peak migra t ion ,  and note i f  the  m ig ra t i on  i s  re1  a t i v e l y  
l i g h t ,  moderate, o r  heavy. 

A  f yke  n e t  w i l l  be l oca ted  behind the  we i r  near t he  center  o f  t h e  r i v e r ,  so the  
water v e l o c i t y  i s  j u s t  below the  washout t h resho ld  o f  t h e  ne t .  A  good procedure 
i s  t o  a t t a c h  t h e  n e t  behind t h e  w e i r  us ing  t h e  t r i p o d s  as a  support f o r  t h e  ne t .  
The n e t  w i l l  be f i s h e d  as l ong  as i t  i s  necessary t o  capture 200 smolt .  Near 
dusk i s  when ou t -m ig ra t i on  u s u a l l y  peaks. I f  200 smolt  a re  n o t  captured on 
Tuesday, sampling w i l l  cont inue u n t i l  the  goal i s  met o r  t he  week terminates.  
Check t h e  n e t  f r e q u e n t l y  t o  avo id  unnecessary m o r t a l i t y .  

Genera 1 Camp Maintenance and Procedures 

During the  season, t he  d u t i e s  o u t l i n e d  above may take longer  than 37.5 
hours/week t o  accomplish. When t h i s  happens a t  Bear R iver  o r  I l n i k  Lagoon, 
n o t i f y  Bob Murphy, a t  Nelson R iver  n o t i f y  A rn ie  Shaul , and a t  Orzenoi R iver  
n o t i f y  J im McCul lough. They w i l l  decide what p r o j e c t s  take p r i o r i t y  and whether 
o r  no t  t o  au tho r i ze  overtime. Each employee i s  al lowed 20 hours o f  overt ime 
a  month (2 pay per iods) .  No add i t i ona l  overt ime may be worked o r  claimed unless 
i t  i s  f i r s t  author ized.  

Cabin and f a c i l i t i e s  maintenance i s  an important  aspect o f  being able t o  
accompl i sh ob jec t i ves  comfortably.  Maintenance can u s u a l l y  be accompl ished 
du r ing  slow per iods o f  the  season. As soon as the  camp i s  establ ished,  l o o k  



the s i tua t ion  over and make a l i s t  of projects  t ha t  need t o  be accomplished. 
Send in a l i s t  of materials  needed f o r  these  jobs. Also, t r y  t o  an t ic ipa te  
problems before they occur. Ordering rep1 acement par t s ,  before a de te r io ra t ing  
piece of equipment actual ly  breaks, wil l  prevent long delays i n  r epa i r  due t o  
the 1 ogi s t  i cs  i nvol ved. 

Appendix C provides general information including radio  schedu.1 es ,  ordering 
food and suppl i e s ,  compl i ance with ADF&G regulations,  equipment/maintenance, 
procedures regarding viola t ions ,  emergencies, firearms, bears, garbage, boating, 
f i r e  and f i r s t  aid safe ty ,  drinking water, personal gear and pets ,  compatibil i ty 
of f i e l d  personnel , and c l  eanl iness of cabin. 

DATA REPORTING 

Prior t o  June 1 ,  1992 the  ARB wil l  author a Regional Information Report and 
Technical Fisheries Report which covers the  r e s u l t s  of the  1991 escapement 
sampling season. Prior t o  1 June 1992 the  Area Management Biologist  wil l  author 
an Annual Management Report which covers the  r e su l t s  of t he  1991 season. 
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ALASKA PENINSULA SCALE SAMPLING TECHNIQUE 

The f o l l o w i n g  i s  an exp lanat ion  o f  how salmon scale samples are taken. I f  you 
have n o t  taken scales before o r  if you have any quest ions ask somebody who has 
had experience w i t h  scale sampling. Scales must be readable t o  be use fu l ,  so 
f o l l o w  proper technique when sampling. 

Important Points to Remember 

Gum Cards 

A  scale card i s  a  gum-backed sheet numbered 1 through 40. Samples a re  p laced 
on the  cards w i t h  no attempt t o  separate t h e  f i s h  by t h e i r  sex. 

It i s  important  t o  keep t h e  gum card d ry  a t  a l l  t imes. I f  weather does n o t  
a l l ow  you t o  do t h i s ,  i t  i s  best  t o  suspend sampling u n t i l  d r y e r  cond i t i ons  
e x i s t .  A  wet gum card i s  useless as the  scales w i l l  f a l l  o f f  and prevent  a  
readable impression from being taken. 

A new scale card i s  s t a r t e d  f o r  each day. Even i f  a  card  i s  n o t  f i l l e d ,  a  new 
card i s  s t i l l  t o  be s t a r t e d  f o r  each day. Also, a  d i f f e r e n t  card i s  t o  be used 
f o r  each l o c a t i o n ,  i .e. Bear R iver  versus Nelson River .  It i s  impor tan t  t h a t  
scale cards and numbers match the  corresponding AWL sheet. 

Scal es : 
1. Clean the  scale by w e t t i n g  i t  and rubb ing  i t between your  

f i n g e r s .  Make sure no d i r t ,  s l ime, and s k i n  (no s i l v e r  c o l o r )  
remains on t h e  scale.  

2 .  Mount t h e  scale on t h e  gum card w i t h  the  r i d g e d  s ide  up. The 
r i d g e d  s ide  i s  t h e  same s ide  t h a t  i s  exposed on t h e  salmon. 

3. One scale w i l l  be taken from sockeye and chum salmon. Three 
scales w i l l  be taken from chinook salmon and f o u r  from coho 
salmon. 

4 .  Take the  p re fe r red  scale i f  i t  i s  ava i l ab le ,  i f  they are n o t  
ava i l ab le ,  take a  scale i n  an area c lose  t o  t h e  p r e f e r r e d  
area, bu t  note t h a t  i t  i s  n o t  p re fe r red .  

5. Scales should be neat, c lean, and o rde r l y .  

Age-Weight-Length (AWL) Sampl i n g  Form 

Age - Scale samples are needed t o  age the  f i s h .  

Weight - Recorded t o  the  nearest t e n t h  o f  a  pound on any a d u l t  f i s h  n o t  being 
re tu rned  l i v e  t o  the  water. 

Length - Recorded t o  the  nearest m i l l i m e t e r  from t h e  mid-eye p o i n t  t o  t he  f o r k  
i n  t h e  t a i l .  

F i l l  i n  a l l  i n fo rma t ion  on the  AWL form. 
Each AWL form must match up w i t h  the  appropr ia te  scale card. 



Length, Sex, and Sca le  Sampling Procedure f o r  Sampling: 
Using Mark-Sense Forms 

INTRODUCTION : 

Salmon from t h e  ca tch  a r e  sampled f o r  l eng th ,  sex ,  and age annual ly by f i e l d  
crews throughout t h e  s t a t e .  This  d a t a  base i s  e s s e n t i a l  t o  sound management 
of t h e  S t a t e s '  salmon resources .  This  information i s  drawn upon by management 
and research  b i o l o g i s t s  f o r :  (1)  f o r e c a s t i n g  run s t r e n g t h s ;  (2)  s e t t i n g  
escapement goa l s ;  (3 )  examining t h e  p roduc t iv i ty  of  aqua t i c  systems; (4 )  salmon 
growth a n a l y s i s ;  (5)  ca tch  apportionment (based on age composition and/or s c a l e  
p a t t e r n  a n a l y s i s ) ;  (6)  in-season run e s t ima t ion ;  and (7 )  t o  ga in  a b e t t e r  
understanding of  t h e  biology of each s tock .  

For c l a r i f i c a t i o n  purposes a SCALE SAMPLE and SUB-SAMPLE w i l l  be def ined  a s  
f o l  1 ows : 

SCALE SAMPLE: A d a t a  s e t  c o l l e c t e d  from a s p e c i f i c  sampling l o c a t i o n ,  
conta in ing  s c a l e s  and d a t a  from a s i n g l e  spec i e s ,  c o l l e c t e d  dur ing  a s i n g l e  
year .  All d a t a  forms and s c a l e  ca rds  of a s i n g l e  SAMPLE have t h e  same 
s t a t i s t i c a l  code. AWL and s c a l e  card number i n  a sample a r e  consecut ive ly  and 
chronol ogi ca l  l y  ordered.  

SUB-SAMPLE: Any por t ion  of a s c a l e  sample c o n s i s t i n g  of  consecut ive ly  
numbered AWL'S and s c a l e  ca rds .  SUB-SAMPLES usua l ly  c o n s i s t  of 
one o r  more t ime segments of a sample. 

To be u s e f u l ,  d a t a  must be recorded on t h e  mark-sense forms n e a t l y  and 
accu ra t e ly .  The fol lowing procedures a r e  t o  be adhered t o  when sampling f o r  
l eng th ,  sex ,  and s c a l e s  using mark-sense AWL forms. 

COMPLETING THE FORMS: 

A completed mark-sense AWL form (Appendices A . l  and A.2) and accompanying gum 
card f o r  sampling escapement ca tches  of sockeye and chum salmon a r e  shown in  
Appendix A.3. A completed AWL form and accompanying gum card f o r  sampling 
commercial ca t ches  of  chinook and coho salmon a r e  shown in  Appendices A.4 and 
A. 5. 

Complete each sec t ion  of  t h e  l e f t  s i d e  of t h e  mark-sense form using a s o f t  No. 
2 penci l  and darken t h e  corresponding blocks a s  shown i n  t h e  f i g u r e s .  I t  i s  
imperat ive t h a t  you darken t h e  box completely and nea t ly .  The number i n s i d e  
t h e  box should be completely darkened. Make every e f f o r t  t o  darken t h e  e n t i r e  
block a s  p a r t i a l l y  f i l l e d  blocks a r e  o f t en  missed by t h e  o p t i c a l  scanner  which 
reads  and records  t h e  d a t a  from t h e  mark-sense AWL forms. Label only one form 
a t  a t ime t o  avoid " t h e  carbon paper e f f e c t "  and r e s u l t i n g  s t r a y  marks. I t  i s  
necessary t o  review t h e  forms a f t e r  each day and ensure t h a t  a l l  t h e  d a t a  i s  
f i  11 ed in  and appropr i a t e ly  marked. 

Descript ion:  
For escapement sampling: Species/Area/Catch o r  Escapement/gear type  i . e .  
wei r/Sampl e r s  (W-R-P) . 
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Card: The AWL forms and corresponding gum card(s)  are numbered 
sequen t ia l l y  by date throughout t he  season s t a r t i n g  w i t h  001. 
A separate numbering sequence w i l l  be used f o r  each species, 
gear type, d i s t r i c t ,  and geographic 1  ocat ion.  Consult  your  p o r t  
superv isor  f o r  the  cu r ren t  card number. Sockeye and chum samples 
w i l l  have on l y  1 card per  AWL form as shown i n  Appendix B.1. 
Coho and chinook samples w i l l  con ta in  up t o  f o u r  cards per  AWL 
form as shown i n  Appendices A.4 and A . 5 .  

Speci es : Refer t o  t h e  reverse s ide  o f  t h e  AWL form fo r  t he  c o r r e c t  d i g i t .  

Day, Month, Year: 
Use appropr ia te  d i g i t s  f o r  t he  date the  f i s h  a re  caught. 

D i s t r i c t :  
L i s t  on l y  one d i s t r i c t .  Consult  p r o j e c t  leader  f o r  appropr ia te  d i s t r i c t ,  
s u b - d i s t r i c t ,  and stream numbers. 

S u b d i s t r i c t :  
L i s t  a  s i n g l e  s u b - d i s t r i c t  i f  i t  i s  known and a11 t h e  f i s h  sampled were 
f rom t h a t  s i n g l e  s u b - d i s t r i c t .  Leave b lank i f  more than one s u b - d i s t r i c t  
i s  invo lved o r  i f  t h e  s u b d i s t r i c t  i s  unknown. 

Stream: 
Leave b lank  f o r  ca tch  sampling; f o r  escapement sampling consu l t  p r o j e c t  
1 eader f o r  appropr i  a te  number. 

Locat ion: 
L i s t  t h e  appropr ia te  code as shown on Appendix A.6. 

Period: 
Leave b l  ank. 

Pro jec t :  
Refer t o  t he  reverse s ide  o f  t he  AWL form f o r  t h e  c o r r e c t  code. 

Gear: 
Refer t o  t h e  reverse s ide  o f  t he  AWL form. 

Mesh : 
Leave b lank unless s p e c i f i c a l l y  i n s t r u c t e d  by superv isor  t o  do otherwise. - 

Type o f  1  ength measurement: 
Use (2 )  mid-eye t o  f o r k  o f  t a i l  (unless s p e c i f i c a l l y  i n s t r u c t e d  t o  do 
otherwise) . Refer t o  Appendix A. 7. 

# o f  cards: 
Mark 1 when sampling sockeye and chum salmon (Appendix A.3). Mark IA, 
lB, I C ,  o r  1D when sampling chinook and coho salmon and w r i t e  t he  card 
numbers perpendicular  t o  t he  l e f t  of the  f i s h  # column as shown i n  
Appendix A.4. 



~ ~ ~ e n d i x  A.6. Assigned p o r t  and we i r  l o c a t i o n  codes. (Use under l o c a t i o n  
i n  f i l l i n g  out  AWL'S f o r  ca tch  and escapement sampling.) 

150 - King Cove 
151 - Po r t  M o l l e r  
152 - Dutch Harbor 
153 - Akutan 
154 - Sand Po in t  
155 - Bear River ,  ADF&G Camp 

,156 - Nelson River ,  ADF&G Camp 
157 - Canoe Bay 
158 - I l n i k  Lagoon 
159 - Orzenoi Lake, ADF&G Camp 



Eecacse t;r :e.q,,. ar.c f c c .  CC =ye S-CL: ;f =;-a. C.'L~C~S 3s .-e -. I.-.. =- a ~ ~ . r x c e s  sex.& ac;r:q;, ;ec~=.? re=sd:eenz &re M- frm =ye 

ruckie  cf L-4 eye :1 t-2 fork of rr.e a:. 3~ ii~r-: 1s aiuays c-z* 
w t:e ra31es'~ z u i l b r e c s .  ?k ~zMs~ for m s u ~ l q  iqc? 
( m e e y e  co for%) of the ralmcn is as follcm: 

1. ??rce tks s a h  f l a t  on :?e %a:c u f 5  :-3 5e.c :s ycu: 
ia-= ar.c :-.e dcrsai f in avay frpo flu. 

2. sure y w  eye is dir-y wer rtr oi board. 
L h * ~ o f  h s *  wvlth wtdge~f the-d 
a d  klc the m p l a a  vlth ywr left b. ~t h c b  

p l a a  a f anger in thc Ua s eye tor refer-. - - 

3 .  Platten and spreao Lhe tail against t k  b r a  vith yau 
right hana. 

4. Read a d s y e  to  fork length to the near- five . 
nillimeterse 



I t  i s  extremely important t o  keep the mark-sense forms f l a t ,  dry, and clean. 
Fish s1 ime and water curling will cause data t o  be misinterpreted by the optical 
scanning reader machine. If unnecessary pencil marks, dark spots, e t c .  are 
vis ible ,  they need to  be erased or e lse  the machine will misinterpret the mark. 
I t  i s  necessary t o  completely f i l l  in a l l  information and darken the boxes ( i f  
needed) a f t e r  each day. 

Additional data columns are available on the reverse of the AWL for individual 
project use. If you take weights, you need t o  t ransfer  the dark boxes on the 
front l e f t  margin of the form t o  the l e f t  margin on the back. This code needs 
to  be exactly as i t  appears on the front .  

GUM CARD(S): 

Fi l l  o u t  the gum cards as shown in Appendices A.3 and A.4. 

Species: 
Write out completely ( i  .e. ,  chinook, sockeye, e t c . ) .  

Local i ty  : 
For catch sampling, write down area in which f i sh  were caught followed by 
the word catch (e .e . ,  Herendeen Bay Catch). 

S ta t i s t i ca l  code and Sampl ing date: 
Transfer the appropriate d ig i t s  from the AWL form. 

Gear: 
Write out completely. 

Coll ec tor (s )  : 
Record the l a s t  name or i n i t i a l s  of the person(s) sampling. 

Remarks : 
Record any pertinent information such as;  number of scales per f ish sampled, 
vessel/tender name, e tc .  Transfer t h i s  same information t o  the top margin 
of the AWL. 

SAMPLING: 

A. GENERAL 

1. Sexthe  f i s h a n d d a r k e n M o r F  in thesexcolumns. If  anyd i f f i cu l ty  
was encountered in t h i s  procedure, write " I  had trouble sexing these 
f ish" on the top margin of the AWL and ask your supervisor for  help 
as soon as possible before sexing additional f ish.  

2 .  Measure a l l  species length in millimeters from the middle of the eye 
t o  the fork of the t a i l ,  refer  t o  Appendix A.7. Record length  by 
blackening the appropriate column blocks on the AWL form. Column 3 
on the AWL form i s  used for  f ish over 999 millimeters long. Measure 
a l l  species of salmon to  the nearest mm. Check the calipers daily 
before use t o  ensure the accuracy of the measurements. 

3. Pluck the "preferred scale" from the f ish using forceps. Remove a1 1 



s l ime,  g r i t ,  and s k i n  f rom t h e  sca le  by mo is ten ing  and rubb ing  between 
f i n g e r s .  The " p r e f e r r e d  sca le "  i s  l o c a t e d  on t h e  l e f t  s i d e  o f  t h e  
f i s h ,  two rows above t h e  l a t e r a l  l i n e  on t h e  d iagona l  f rom t h e  
p o s t e r i o r  i n s e r t i o n  o f  t h e  do rsa l  f i n  t o  t h e  a n t e r i o r  i n s e r t i o n  o f  t h e  
anal  f i n .  I f  t h e  " p r e f e r r e d  sca le "  i s  miss ing,  s e l e c t  a  s c a l e  w i t h i n  
t h e  p r e f e r r e d  area on e i t h e r  t h e  l e f t  o r  r i g h t  s i d e  o f  t h e  f i s h .  I f  
no sca les  a re  p resen t  i n  t h e  " p r e f e r r e d  area" on both.  s i des  o f  t h e  
f i s h ,  sample a  sca le  as c l o s e  t o  t h e  p r e f e r r e d  area as p o s s i b l e  and 
darken t h e  8 under "age e r r o r  code" on t h e  AWL form. 

4 .  Clean, mois ten and mount sca le  on gum ca rd  d i r e c t l y  ove r  number 
1. The s i d e  o f  t h e  sca le  f a c i n g  up on t h e  gum ca rd  i s  t h e  same as t h e  
s i d e  f a c i n g  up when i t  was adhered t o  t h e  f i s h .  The exposed f a c i n g  
s i d e  i s  r e f e r r e d  t o  as t h e  " scu lp tu red "  s i d e  o f  t h e  sca le .  The r i d g e s  
on t h i s  s c u l p t u r e  s i d e  can be f e l t  w i t h  a  f i n g e r n a i l  o r  fo rceps .  Mount 
sca le  w i t h  a n t e r i o r  end o r i e n t e d  toward t o p  o f  gum card.  

5. When sampl ing sockeye and chum salmon repea t  s teps 1 th rough 4 f o r  up 
t o  4 0  f i s h  on each AWL form. 

6. When t a k i n g  t h r e e  sca les  p e r  f i s h  as w i t h  ch inook o r  f o u r  sca les  p e r  
f i s h  as w i t h  coho salmon sample t h e  " p r e f e r r e d  sca le "  and s c a l e  #2 and 
sca le  #3. Scale #2 i s  one i n c h  t o  t h e  l e f t  o f  t h e  " p r e f e r r e d  sca le , "  
sca le  #3 i s  l o c a t e d  one i n c h  t o  t h e  r i g h t ,  and s c a l e  #4 i s  l o c a t e d  
between n e x t  t o  any o f  t h e  o t h e r  t h r e e  p r e f e r r e d  sca les .  A l l  a re  two 
rows above t h e  l a t e r a l  l i n e .  Mount t h e  t h r e e  sca les  f rom f i s h  # 1  over  
1, 11, and 21, o r  31  i f  f o u r  sca les  a re  taken  (coho), on t h e  gum 
card. Cont inu ing,  mount t h e  3 sca les  f rom f i s h  #2 over  2, 12, and 22, 
e t c .  

7. Use p l a s t i c  sca le  card  ho lde rs  t o  h o l d  i n d i v i d u a l  s c a l e  cards d u r i n g  
sampl ing and cover  t h e  completed gum ca rd  w i t h  wax paper f o r  s torage.  

8. When sampl ing a t  a  we i r ,  you may use t h e  o l d  AWL forms o r  f i e l d  
notebook t o  r e c o r d  t h e  data.  Keep t h e  mark-sense forms i n  camp where 
t hey  w i l l  be c lean,  d ry ,  and f l a t .  A f t e r  sampl ing i s  done f o r  t h e  day 
t r a n s f e r  t h e  d a t a  t o  t h e  mark-sense forms on a  d a i l y  bas is .  It i s  t h e  
r e s p o n s i b i l i t y  o f  t h e  da ta  c o l l e c t o r  t o  t r a n s c r i b e  t h e  da ta  be fo re  
t u r n i n g  i t  over  t o  t h e  ARB. 

9. M i  sce l  1  aneous : 

a. When sca les  a re  sampled i n  wet c o n d i t i o n s  i t  i s  d i f f i c u l t  t o  mount 
sca les  i n  a  f ash ion  so as t o  r e s u l t  i n  a  good sca le  impress ion 
be ing  made. Glue o f t e n  obscures sca le  f e a t u r e s  and sca les  
f r e q u e n t l y  adhere p o o r l y  t o  t h e  card.  T ry  t o  keep a l l  t h e  
paperwork d r y  d u r i n g  t h i s  t ime.  I f  t h e  gum ca rd  does g e t  wet, t h e  
sca les  should be remounted. 

b .  For  adipose c l i p p e d  f i s h  r e c o r d  t h e  head t a g  number on t h e  
corresponding row i n  t h e  f i r s t  f i v e  columns on t h e  reve rse  s i d e  
o f  t h e  AWL. 

c.  Look down t h e  form from two angles a f t e r  t h e  da ta  has been recorded  



Appendlx A . 6 .  S c a l e  t a m l i n g  p rocedure  s h o v l a (  t h e  p t e f e r m d  
s c r l a  l r m p i l n g  a r e a  on an a d u l t  salmon. 
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t o  pick up any glaring mistakes. A common error  occurs, for  
instance, in placing bo th  the 4 and 7 of a 475 mm f i sh  in the 100's 
column with nothing in the 10's column. 

d .  Keep a11 f ish slime off forms and erase any s t ray marks on the 
forms before turning them in t o  your supervisor. 

e.  Write in a1 1 comments expl i c i  t l y  and completely under remarks, 
t ransfer  remarks to  top margin of AWL. 

f :  Responsibility for  accuracy l i e s  f i r s t  with the primary data 
col 1 ector(s)  . The port supervisor wi 11 return sloppy o r  i ncompl e te  
data t o  individual collectors.  After editing a form, place your 
i n i t i a l s  next to  card #, b u t  not in l e f t  margin. Editing these 
forms will save valuable time for  the ARB during the winter, and 
i s  an extremely important part of your job duties.  

10. As soon as possible a f t e r  completion send the samples and mark-sense 
forms to  the ARB in Port Moller. During scheduled radio c a l l s  before 
and following the sending of data t o  the ARB,  the crew leader will 
notify the ARB: (1) tha t  the data i s  being mailed (use a moisture- 
proof container) ; ( 2 )  what data i s  being sent;  (3)  when delivery i s  
expected in P o r t  Moller; and (4) who i s  transporting the data. I t  i s  
important tha t  these steps are followed t o  ensure delivery. 

B. SAMPLING SCENARIOS: 

1. Differing s ize crews i f  lengths are needed. If they are not, the 
Recorder should pluck scales instead. 

a. One person: Wrestle the f ish into the measuring board, wearing 
a glove on one hand. Measure the f i sh  and write the sex and 1 ength 
down on the measuring board t o  be transferred t o  the AWL a f t e r  ten 
f i sh  have been measured. Next, pluck the preferred sca le ( s ) ,  
clean, and mount on the gum card which i s  taped to  the AWL in the 
clipboard which i s  s i t t i n g  on the end of the measuring board. 
After 10 f ish have been processed, remove the glove and record the 
sexes and lengths on the AWL with your clean hand. A slime rag 
may be he1 pful . 

b. Two persons: 

(1) When sampling more than one scale per f i sh ,  one person can 
wrestle the f ish and record data while the other plucks and 
mounts the scales. The wrestler needs to  wear a glove that  
he can s l  ip off his writing hand t o  record the sex and length 
data on the AWL form, i f  necessary. 

( 2 )  When sampling one scale per f i sh ,  the person plucking the 
scales also records the data. 

c. Three persons: One person wrestles the f i sh ,  one plucks and mounts 
the scales,  and the third records the data or also plucks scales.  



2 .  Sampling to t e  to  tote:  

a. When sampling for  3 or 4 scales per f i sh  (chinook and coho) use 
a two or three man crew. If lengths or weights are needed, three 
persons will be required. 

b. When sampling for  1 scale per f ish (sockeye and chum) use a two 
or three man crew. If lengths or weights are needed, three persons 
wi 11 be requi red. 

Simp1 ing on a table  connected t o  a vat: 

a. Use three people for  one scale per f i sh ;  one recorder or wrestler,  
one wrestler, and one plucker. Two people may be plucking i f  no 
length data i s  collected. The wrestler lays out and measures 10 
f ish a t  a time. The plucker samples these 10 f i sh ,  placing the 
scales on his  fingers in a systematic manner before cleaning and 
mounting them on the gum card. 

SCALE SAMPLING CHECKLIST 

Cl i pboard 
G u m  Cards 
AWL'S 

Penci 1 s (No. 2 )  Gloves 
Forceps Measuring board or cal ipers  
Wax paper inser ts  Sampl i ng Manual 

Pl a s t i  c scale card holders 



APPENDIX B 

Procedure  f o r  Samplinq Salmon Smolt  



Once t h e  f i e l d  camp i s  e s t a b l i s h e d ,  sockeye smolt w i l l  be sampled f o r  l eng th ,  
weight,  and age d a t a  on a weekly b a s i s  during t h e  peak outmigra t ion .  Smolt 
sampling wi l l  t e rmina te  when l e s s  than 10 smolt a r e  captured over a 24 hour 
per iod,  and a f t e r  consu l t i ng  with t h e  ARB i n  Port  Moller.  

Two hundred smol t wi l l  be sampled per  week. When more than 200 smol t a r e  
captured i n  t h e  fyke n e t ,  pl ace t h e  smolt i n  a 1 a rge  con ta ine r  and g e n t l y  s t i r  
t h e  smol t .  Randomly remove a por t ion  of t h e  ca tch  and sample. Stop t h i s  
procedure when 200 smol t a r e  sampled. Return t h e  remaining smol t back t o  t h e  
r i  ver  . 
Smolt w i l l  be worked up t h e  day fol lowing cap tu re .  A smolt sampling day 
encompasses t h e  24 hours between noon of one day t o  noon of t h e  fol lowing day, 
and i s  i d e n t i f i e d  by t h e  ca lendar  d a t e  corresponding t o  t h e  f i r s t  12  hour 
per iod.  Age, weight,  and length  d a t a  w i l l  be recorded on a d u l t  AWL forms 
(Appendix B.l). Refer t o  Appendix A and B of t h e  s tandard  procedures f o r  
recording d a t a  on AWL forms. Record a t  t h e  top  of each form: personnel 
c o l l e c t i n g  t h e  d a t a ,  l ength  of t ime t h e  gea r  was f i s h e d  ( i n  hours ) ,  t h e  hours 
from/to t h e  gear  was f i s h e d ,  approximate numbers of  sockeye smolt and o t h e r  
spec i e s  captured.  

Use a kn i f e  t o  remove 5-10 s c a l e s  from t h e  p re fe r r ed  a r e a  (Appendix 6 . 2 ) .  Mount 
t h e  s c a l e s  on a g l a s s  s l  i de  (Appendix B.3). Label t h e  1 e f t  po r t i on  of t h e  s l  ide  
with: l o c a t i o n ,  d a t e ,  specimen number, and c o l l e c t o r s .  

Measure smolt l eng th  from t h e  t i p  of t h e  snout  t o  t h e  f o r k  of  t h e  t a i l ,  i n  t h e  
n e a r e s t  mi l l ime te r  (Appendix B.4). 

Blot  excess  water  from t h e  smolt with a paper towel before  weighing. Weights 
w i l l  be recorded t o  t h e  nea re s t  gram. 
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.;. Scale  samo?ino orocedure showing the l re fe r red  scale  s a m ~ l i n g  area  on 
smlt salmon. 

S O  I n se r t i on  of  Dorsa: -.; 
- . , . 

\ - -  - - - .  

L e f t  S i d e  

of h a :  



+ndix ~ . 3 .  Salmon smlt glass s l i d e  examole. 

Location Sear River. 
Coll ection 3a:. 

i i s n  Deference Yur~er 0 0 0  1 
C O ~  lector 800 0 
Col 1 ec tor Perry 0 

L 1 

lumber Number Nurae,er Number llumoer 
190 101 102 103 104 

Appendix B.4. fleasurinq smol t length.  
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A Guide t o  the Collection and Identification of Presmolt Pacific 
Salmon in  Alaska with an I l lustratedKey 

ABSTRACT 

This field and laboratory key contains recommendations for types of equipment needed. 
instructions for preservinq and labelinq specimens. and descriptions oi the characters used in 
identifyins five species of Pacific sdmon. The key is illustrated with six line fixures: 1) juvcnik 
salmon. 21 the first sill arch. 3) head with 4ill arch in situ. 4) first p$l u c h  and eye  for comparison 
with longest rakers. 3)  method of countinc anal fin rays. and 6 )  ventrrl surface of head showinq 
branchiosteaals. Five plates of stippled line drawinqs of five kn&s (23 to 110 mrn fork length) 
for each of the five species of Pacific salmon. an annotated oppmabk key. and e glossary are 
d m  included. 

INTRODUCTION 

As adults, the five species2 of Pacific saimon 
of the genus Oncorhynchus inhabitinq western 
North American waters  a re  easily identified, 
but  a s  subadults or  as smolts in silvery coloration. 
they are less easily recog-nized. -4s j u v e n i k s - j ~ s -  
than 135 mrn \ 5  inches) in fork length I F L ~ .  they 
may be quite difficult to identify. In addition. 
characters by which presmolt juveniIes can be 
dis~inspished may vary with qeographic area. 

Several keys for identification of juvenile 
salmon have been published. most of which uti- 
lize the number, length, and shape oi the gill 
rakers  on the first gill arch; number oi gyioric 
caeca and branchiostecais; and sbsence of parr  
marks. o r  if present. their size and shape ~ F o e r -  

-- s t e r  and Pritcnard. 1935: Schultz. W u -  

Brown, 1917: Clernens and RTilby. 1961; 3IcPhail 
and Lindsey, 1970; ~~' i l imovsky3 1. In addition to  

the above characters, the  key in this paper em- 
phasizes and illustrates the  distribution of those 
chromatophores (usually melanophores) which 
are reliable enough to aid in the speciiic identi- 
fication of juveniles. 

This key describes the characters typical of 
presmolt juveniies of the five species of Pacific 
salmon in Alaska. The common names recon- 
mended by the Amer ican  F i she r i e s  S o c i e t ~  
(Bailey et 4.. 1970. p. 17) are  used. despire the 
fact tha t  other names appear to be  in more ;en- 
era1 use. These other names are inserted in pa- 
rentheses after their respective species. Tr9uu.  
Atlantic salmon (Salmo soiar), and some other 
salmonoids are included in the key because of 
their resemblance to Pacific salmon. 

Before presenting the key, it app.e-a-~_;rdr.isable- 
--toae~e~heequr'~men t t t t i id  met hods I r e  

commend for p re se rv in~  specimens. labelinq 
specimens, and counting, measuring. and remov- 
in% p a r t s  of specimens. so t h a t  t h o s e  not 

I l l l ~ t - . t ~  I I  I t i .  o I I I I .  acquainted with my  procedures may more ac- 
' I I I I .  I I T I  i ~ h  i I I . A  and ,quickly itlentif?. their materia]- 
11, 1 1 1 ~ .  %;I! 11111;11 .\1;11.1111. Fi-ht.t.i~.\ St-t.\.i(.t. \ I I ~ C -  I{:IV k.i.3. . . 

t.rit-+ l , ; ~ I ~ ~ t . ; ~ t t t r \  ~ I I I I - I I ~ Z  t .ulntnt-I.- 1 8 1  l!C,!l ;III,I I!+t;l. T;lt. 
> ~ ~ ~ ~ i l l l l ~ l l ~  \ \ l s r t*  t ~ l ~ l ~ t i l l l ~ ~ l  illld 111<13t \ t i  \Ill. @ird\!l , l~. .m~llIl. h. :.r. i :,t t 11;1t t i111t.. ... 

-: S. -1. IVilirnln..kv. \!IT+. P r t t \ l> ic~ns l  kr\-\ ro t h e  f i \ h r s  
' A  slxth species. 0. J I J ~ I S ~ ~ I I  1Rrc\,c111r1 1. inhallit* t h e  -1re;tm.; 6 1 f  . \ layha. O n  1i1v S.1t1. \I;Iv.  Fi.dh. S?I-V. .lube Hay Fi-h. 

of eastern .Asia from tht* Okhcltsk Stait ~ I I  F t~rmt, r ; r .  1 . ~ t 1 . .  . \uke Hit!.. .\fi !I!c-". 



RECOMMENDED EQUIPMENT 

,Cfa,qrtificrs: Maunification in the range of 4 
to 30 will prove helpful in identification of juvenile 
salmon. A binocular microscope havinq such a 
range is the most satisfactory, but any type of 
magnifier of more than 4 power and less than 30 
may be used provided it is not necessary to use 
one's hand to hold it-usually both hands are 
needed t o  manipulate a specimen. In the field. 
a binocular unit containing lenses inserted in a 
frame or headstrap or a jeweler's eye magnifier 
(especially if one wears ylasses) may be used. 

Forceps: Four or five inches long with straight 
or curved tips- for lifting fins, holding back gill 
covers, etc. 

Scalpel: A sharp blade an inch or two long- 
for removing gill arches, opening body cavities, 
etc. 

Teasing needle: A needle inserted in a wooden 
or metal handle-for separating closely set gill 
rakers, etc. 

Diz-iders: For measuring and comparing var- 
ious body parts; dividers in which one or both 
legs can be "broken" are the most satisfactory. 

Scissors: About 6 inches long with the blades 
or cutting surface of about 1 inch. 

Rziier: Graduated in millimeters to measure 
fish lengths and parts; one which includes inches 
also desirable. 

PRESERVING SPECIMENS 

The careful preservinq of specimens cannot be 
too strongly emphasized. Much time is lost in at- 
tempting to identify improperly preserved fishes; 
it is only when properly preserved that they may 
be rapidly and correctly identified. Frequently, 
juvenile salmon that have died in nets become 
soft, bleached. and torn. For the sake of accuracy 
it is better not  to  a t t empt  to identify such 
material. 

To preserve juveniles, upon capture place them 
in a solution of 1 part Formalin to 9 parts water. 
If live fishes are placed in too strong a Formalin 
solution, they may die with their mouths widely 
agape or the chromntophores may close so t i ~ h t l y  
as to be difficult to detect. If placed in too weak 
a Formnlin solution. the fishes become bleached 
and soft and may decompose. If fishes are to be 
preserved for more than a year (or permanently), 

leave them in the Formalin solution at least 1 n k  
and if possible no lonqer than 4 mo. When fish 
are removed from the Formalin solution. soak 
them in water !or 21 to 48 hr: then place them 
in a solution contain in^ 70% ethyl alcohol and 
30% water  or  35% isopropyl alcohol and GCi, 
water. 

Do not crowd or pack fishes in a container. 
especially if they are  alive or only recently dead. 
Fresh fishes. if packed too tightly, will become 
permanently deformed upon hardening in For- 
malin, will be bleached where their bodies come 
in close contact. or will decompose. A container 
is too crowded if the fishes will not readily move 
as the container is slowly rotated or  shaken. 
When sufficient room is allowed. identification 
will be facilitated because the fishes will harden 
without discoloring; bodies and fins will not be 
deformed, twisted, or broken; and the chro- 
matophores will remain nearly or fully open. 

LABELING SPECIMENS 

Labeling specimens fully and properly is of 
great importance; unlabeled or mislabeled speci- 
mens are of little or no value. Put the label with 
the specimens at the time the fishes are pre- 
served. Label paper should remain firm when 
wet and should not become pulpy. Write clearly 
with pencil or permanent ink, recording the 
following data. 

Field Number 

C'se your own or a department number. X sat- 
isfactory method is to use the first initial of your 
surname or your full surname, the last two digits 
of the year, and your collection number. Thus. if  
Joe Brown in 1962 preserves his fifth collection. 
he writes B-62-5 or Brown-62-5: if for the Depart- 
ment of Salmon Investigations he writes. SI-ti'?-5. 
When a departmental symbol is used. it often is 
desirable for the collector to add his initials or 
name to the label. 

Name of Water Body and Locality 

Use names on stantlnrtl maps. lS'hene\fer pos- 
sible. a\.oid temporary or local names, such as 



Brown's fishing camp. An example of a brief but 
adequate recording is: .4laska. Naknek River 
System, Katmai Sational  AIonument. Brooks 
Lake. 

Date 

Include the month. day, and year and. if per- 
tinent, the hour. 

The following additional information may be 
needed a t  times. 

Method of Capture 

Describe type of gear and size if significant, 
i.e., seine (2 cm mesh). fry net (1 cm meshr. trawl 
(1 cm bag), etc. - 

Temperature 

Measure temperature of air and/or water. If 
water is ice-covered, what percent? 

Other Water Conditions 

If a stream:. estimate i t s  average width and 
maximum depth: if tidal and brackish. to what 

extent: d e w  of turbidity and source-glacial 
silt. plankton. etc.; degree of gradient-ioiv. 
moderate, or nigh; percentage of stream in poois. 
with or without current: percentage of stream 
in riffles. wnether flow is sluggish. moderate. 
o r  swift: dominant bottom types-sand. gravd. 
boulders, bedrock. muck. silt. etc.: aquatic vege  
tation-submerged. emergent. or both (name 
dominant species or genera if knowni. If a lake 
or bay: state whether fresh. brackish, or saline; 
if tidal, state to what extent: estimate size and 
possible depth; give degree of turbidity, type 
of bottom, and amount  a n d  kinds of aquat-  
ic vegetation. 

Remarks 

Describe anything that may aid in identification 
of the fishes. such as peculiar markings, habits. 
o r  habitats. 

CHARACTERS USED IN 
IDENTIFYING SPECIES 

A juvenile salmon is shown in Figure 1 to assist 
in recognizing and defining the characters and 
the counts and measurements used when keyicq 
out a specimen. 

Fic111.r 1.-  .Ju\-rnilr  s;llmoir. iilustr:tr i n c  p;irts :inti mr th t t t l s  t)f m r ; i s u r . i n ~ :  I I I a ~ i ,  1t.n-t 11: .'L ht-.tti Ir.n:lh: ::I 
~lr<*titlrs:il ride?: 11 ~ i ~ ~ r s : ~ l  fill: 51  l h ~ r ~ i t ~ n  I J ~  :n>~~t l f i rs : i l  ~.i(l~:c* I ) p t ~ v e t ~ ~ r  [~cj*tts~.iaor tanti t t l  t l ~ ~ ~ ~ : i l  i in I>;l-t. :ii)tl qjri:~n 
t ~ f  :~t{i\)s)*r fit): \it :ltii{kxw ~ : I I :  71 1~11piI t d  ryes: b~ etll c t t r r r .  I > t * ~ r r : ~ t h  n h i r h  i. ,:ill c ~ h : t ~ ~ ~ l ~ t ~ r  IVIII ! : I~II I I I<  zii l  ; ~ t ~ h t ~ . :  
!It :I p r r r  111;1rh: 11)) I i ~ l r r a l  I ~ I I V :  111 c:~utl:il pt*tIi~~tvlt-:  121 v:~~~(l : i l  1111 o r  t:111: I::* I B Y . I O W : I I  Ittt: 1 1 1  ; txiIl: t~~v ljrllctJ*- 
o r  ~ c * : t I t ~ :  1>1 l h * i ~ i c  fin: 1t i1  :III:I~ fill. 



First Gill Arch 

Beneath each gill cover are four fully formed 
gill arches: the first gill arch on either side is the 
p a n  used for speciiic identification. A gill arch 
(Fig. 2) consists primarily of a bony central arch 
to which the gill rakers are attached anteriorly, 
the $11 filaments llamellaei posteriorly. The gill 
rakers prevent solid substances such as food from 
being carried out through the branchid clefts 
and protect the delicate gill filaments. The num- 
bers of gill rakers vary somewhat among indivi- 
duals of each species of salmon, but the difference 
in average number between some species is suf- 
ficiently great to enable one to use them as specific 
characters. 

H 
The rakers on the gill arch may be counted as 

a unit. or the upper and lower limbs may b e  
counted separately. The two limbs are joined 

ANTERIOR 

ward. With a sharp scalpel. cut between the 
dorsal ends of the first and second arches. making 
a deep incision parallel with them: then cut the 
remainder of the attachment away. Next cut 
the ventral attachment in the same manner: 
and when both ends are .free. remove the arch. 
Great care must be taken so that all rudimentary 
rakers may be removed and counted. After fin- 
ishing the examination of the arch. reinsert it 
in the gill chamber for possible future exam- 
ination. 

Gill Raker and Eye Comparison 

The longest rakers are compared with the 
length of the  eye IFig. 4). With dividers, obtain 
the  measurement of the l e n e h  of the longest 
raker; then place one point of the dividers a t  
the anterior edge of the eye, the  other extendinp 

'ERIOR 

Fiaure 2.- First  gill arch of salmcln after removal from left 
gill chamber: 11 gill r lker;  2 )  <ill r ake r s  attached to upper 
o r  shor ter  limb of arc$: :ll rill rakers  attached to  lower o r  
longer limb of arch: ; a  unqie ~ ) i  a rch  , iunct~un t ~ i  t h e  two 
limbs o r  bones): 51 rill filaments t lamel lae~:  ti1 upper point 
of arch attachment;  7 :  iower point oi arch attachment.  

a t  an angle. the upper being the shorter. When 
a raker is situated astride the angle, it is included 
in the lower limb count. \?%en all of the rakers 
on the arch are counted as a unit. a s i n ~ l e  number 
is given: otherwise. both limbs are recorded 
separately (the upper limb first), and then added, 
thus 12 + 20 = 32. 

The gili rakers nearest the angle of the arch 
are the longest; the rakers become progressively 
shorter as they approach the attachment ends 
of each arch. The rakers near the ends are often 
rudimentary and can be counted only under 
magnification. 

I t  may be difficult to count all of the rakers 
accurately while the first gill arch is in place. in 
which case it he necessary to remove 

Ficu1.t. : i-  Hc;a] ill r;ilmt,n. i)l,tlt.c, {inl.- ,nll!l.;,i.. pl,r. arch. To do this, turn back or cut away gill cover tior, ,,i :ill cl,i+r , , . t , ~ ~ h  ha. , ~ ~ . m o t v ~ i  t t ,  .hltlv f1r.t <;I ,  
as  shown in Figure 3. Lift the first gill arch up- : i ~ h  i n  , ) I ; IVI . .  
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Fi~u re4 - -F i r s t  xill 2nd eye for cornparis~bn it i t  h I O I I ~ ~ B S I  till r:~kvr l,.nclh , , f  f j v r  .,,,,rjt,, i,ac,fic 



toward the opposite edge. Because the raker is 
shorter than the eye lenyth in juvenile salmon. 
it is simplest to note where the raker reaches 
in relation to the pupil. Like many body part 
ratios. the nil1 raker-eye size ratios chanqe as 
the juvenile salmon increases in lenqth. For 
example. in specimens about 40 mm FL, the long- 
est raker may be contained about 3 times the 
eye len,gth, but in 140 mm specimens of the same 
species, the raker may be contained only about 
2 times. This and other proportional changes 
must be considered. 

Anal Fin Measurement and Count 
To compare the len.@h of the fin base with the 

longest ray, measure the anal fin base with divid- 
ers: then project the posterior lea of the dividers 
forward to the opposite tip of the longest ray 
as shown in Figure 5 by dotted line. 

In counting the number of rays (Fig. 5) ,  do not 
count those anteriormost ones which are less 
than half the length of the longest rays, such as 
those marked "0." Count all rays, such as No. 1, 
that are half (or more than half) the lenzth of 
the longest ray, taking n e a t  care to  observe the 
last ray-No. 15 in Figure 5. The last ray is usu- 
ally split to its base and appears superficially as 
two rays, but it is in reality only one and should 
be counted as such. 

Branchiostegal Count 

All b ranch ios te~ l s  tFi,q. 61. inclutlinr: the small- 
est. anteriormost ones are counted. Usually :his 
may be accomplished satisfactorily only under 
magnification and with juveniles longer than 
40 mm FL. The branchiostecal count is used 
primarily as an additional character in specimens 
otherwise difficult to identify, and is especially 
valuable in separating the chinook salmon (usually 
15 or 16) from the coho salmon lusually 13 or  14). 

Figure 6 . -  Ventral surface of head of salmon. Arrow points 
to one of 1-1 branchiostevals on left side of heact. 

Pyloric Caeca Count4 

With a scalpel, widely open the abdominal 
cavity. Sever the esophaws as far forivard as 
possible; then cut off the intestine near the poste- 
rior end of the stomach. The stomach and cswa 
can now be removed as a unit (Fig. 7 ) .  Cse 
magnification and teasing needle as aids in count- 
ing. Counts of pyioric caeca are useful chiefly 
as an additional character for questionable speci- 
mens, especially in separating the chinook salmon 
(more than 100 caeca) from the coho salmon 
(fewer than 90). 

Color Pattern Variations 

Juvenile salmon from certain waters or at 
certain stages of development may have their 
parr marks or other markings masked by a bluish- 

'In the key.  I have used pyloric cnrr;r rtrunts I I ~  my t,\\n. 

plus publ~shed account.; I ) (  111ht.r.; ant1 t-oc.r.i:llly t h r  rnllrr 

recent one.;. such 3% C'lrmrns .~ntl \Vi11)?. I l9 l i l1  and .\lcPhjii 
and Lintlsry I 19T(l$. 



Fiyure 7 .  - Malor portltbn of alirnrntarp tract of salmon r\-ltn 
pylorlc caeca spread apart yreparattry 11, countlnrl n . ~ t h  l i d  
of a maqnlfier and teasinK needle:  1 I e s o p h a ~ u s  I parL of :r3cr 
between pharynx and stomachi. PI stomach. :ll p y i o r ~ c  sec- 
tion with caeca. 41 intestine. 

3 

or  greenish-silvery sheen, especially when they 
a re  alive. To identify these fish, it may be nec- 
essary to preserve them first in Formalin to in- 
tensify their markings. 

Juveniles of one species from certain waters, 
such as  habitually turbid ones, may have their 
melanophores restricted in size or distribution, 
thereby resembling superficially another species. 
As an example, coho salmon normally have the 
adipose and anal fins densely speckled with rath- 
e r  large melanophores. But in some specimens, 
the  melanophores may be reduced in size or 
distribution, so that  coho salmon superficially 
resemble chinook salmon. Conversely, juvenile 
chinook salmon may have the melanophores 
unusually numerous and well developed, thereby 
resembling coho salmon. To avoid error in identi- 
fication, compare  the  size and number of 
melanophores on the fins with those on the body; 
if few and small on the body, they should be few 
and small on the fins. 

Color variations also occur regionally. An ex- 
ample is the predorsal stripe in chinook salmon. 
which in fish from some waters is normally a 
solid dark b a ~  in specimens less than 80 mm FL: 
in chinook salmon in other waters the stripe 
may be reduced to a series of oblong blotches. . 

The len@h when individuals attain mol t  color- 
ation varies ~ e a t l y ,  both regionally and in 
specimens from the same locality: some fish of 

the same species may lose pa r r  and  o t h e r  
presmolt markings when only half as lar, =e as 
other fish. 

HOW TO USE KEY 

Because of the variations in morphology and 
coloring, it is advisable to use the key in con- 
junction with the f iwres  and plates and to check 
a large combination of characters. 

In using the key, first make certain your meri-  
men is a Pacific salmon by examininq r h e  
characters under the two opposable qroups  
labeled "1." Next. note the absence or presence 
of parr marks (see sections "Contbination 9)-" 

under opposable groups 2). If no parr marks are  
present and your specimen has not entered the 
silvery smolt stage, it is probably a pink salmon, 
but to  make sure. compare it with the identifying 
characters between opposable ~ o u p s  2. If parr  
marks are present. note the absence or presence 
of melanophores on adipose and anal fins tsee 
groups 3\. If melanophores are absent. see sec- 
tions "Coi~rbi~rittio~r OI"' under g o u p s  3; i f  pres- 
ent. see "Cr~ttrl~itrotiov oj" sections under qroups 
5. Decide \\-hich "Cor~rDi~rntion r f l  most closely 
fits your specimen, then verify it by comparinz 
the descriptions of the identifginz characters 
for the opposable zroups. 



KEY TO PRESMOLT JUVENILE SALMON 

Salmonoid fishes having fewer than 20 rays in the dorsal fin {excludes grayling); 
strong teeth on jaws and tongue \excludes ciscoes and whiteiishes~: many pyloric 
caeca  excludes smelts. family Osmeridael: an axillary process or scaly appendage 
above pelvic fin (Fig. 1, No. 14): an adipose fin; cycloid scales; upper jaw formed 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  by both premaxillary and maxillary. -1. 

Base of anal fin shorter than longest ray (Fig. 5) .  Anal rays usually 9 to 12 (rarely 
8 or 13). Gill rakers normally fewer than 20 on first gill arch (Fig. 3). Dorsal 

la fin of larger juveniles of some species with several blackish spots. 
CHAR. TROUTS, ATLANTIC SALMON. ............................ .Not in this key. 

Base of anal fin longer than longest ray (Fig. 5).  Anal rays usually 13 to  17 (rarely 
12, 18, or 19). Gill rakers normally 20 to 40 on first gill arch (rarely 19). Dorsal 

l b  fin of larger juveniles lack blackish spots but tip of fin may be blackish. 
PACIFIC SALMON- genus Oncorh ynchus. ........................................ .2 .  

Combination of: ,Vo parr marks on sides and no prominent specklings on back of 
presmolt juveniles. Usually no rnelanophores on anal and adipose fins; if melano- 

3a phores present, they are few and very small. and if on adipose, are restricted to  
its posterior, free edge. 

PINK (HUMPBACK) SALMON- 0. gorbuscha. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Plate 1. 

General development-Similar to  chum salmon in that yolk sac may not disappear 
until juvenile is more than 34 mm FL, after which development toward smolt 
shape and coloration is rapid. When less than 50 mm FL, this species is similar 
to chum salmon in being more terete than the sockeye, chinook, and coho salm- 
on; body depth immediately before dorsal fin usually more than 1.5 times head 
length. 

Parr  marks-Only species of salmon Iacking parr marks in the presmolt juvenile. 
Coloration of body -Presemed material- In juveniles less than 40 mm FL, back 

is dark to lateral line and ventral half of body light when bicolored; dorsal third 
of body is darkest. sides lighter, ventral third lightest (usually milky-white or  
silvery) when tricolored. Few or  no melanophores on lower sides and belly. 
In juveniles more than 40 mm FL, bicolored or tricolored condition is normally 
not evident, the dark back lightening gradually downward to the very light 
belly. Liring specimens-Dorsal half of body bright bluish or greenish with 
much silvery reflection; ventral half milky or silvery-white. 

Fins-Anal and dorsal fins averaging smaller than in chum salmon; these fins 
in this species and in chum salmon distinctly smaller than in sockeye, chinook. 
or coho salmon. In specimens less than 40 mm FL the Ionyest anal ray, when 
measured into head length, extends from tip of snout to about center of eye; 
in larger presmolt juveniles, this measurement extends from tip of snout to  
anterior half of eye. Anal rays usually 14 to 16 (extremes 13 to 17). Dorsal fin 
has few specklinqs and only a sliqht tendency toward a dark anterior edqe in 
juveniles less than 30 rnm FL; over 50 mm, blackish anterior edqe becomes pro- 
nounced and tip of fin dusky. Caudal .fin has speckling confined t o  hasal half 
in juveniles less than 50 mm; with increasinq lengh of juveniles, speckl in~s  
appear alonq rays.  and in large  presmolt  juveniles lobes rend to hecorne 
blackish. 



Plate 1.-Pink salmon. 



Gill rakers \see Fiq. 4) -Eleven to fourteen on upper limb. 11 to 19 on lower. total 
usually ranging between 27 and 33 (extremes 35 and 35:  rakers slender and 
rather long; most similar in size and number to sockeye s i m o n  but shorter 
and usually fewer (normally less than 31). 

Pyloric caeca-Usually 130 to 195 (extremes 95 to 32.1); slender and rather long: 
differ sufficiently in numbers from coho and sockeye salmon. which have fewer 
than 100. to be a distinct aid in specific identification. 

Branchiostegal rays- Usually 11 to 14 (rarely 10 or 15); averaee number less than 
in other species. almost invariably less than in chinook salmon, which usually 
has 15 to 18 (rarely 14). 

Scales in lateral line-More than 170, more than in any other of the Pacific salm- 
on; lateral line scale counts may be obtained under magnification in specimens 
longer than 60 mm FL. 

Habits-Shortest life span of any species. between 18 mo and S yr. Only a com- 
paratively small proportion of adults make extended migration in fresh water. 
Majority spawn in fresh waters within a short distance of brackish water or in 
intertidal waters. Many young enter brackish or salt waters within a few hours 
or days after emerging from redds, and comparatively few are found in fresh 
water when more than 45 mm FL. 

Combination of: Both parr marks on sides and dark spottings on back usually obvious 
in living, presmolt juveniles and always in preserved specimens under magnifi- 

2b cation (may be faint in fishes from turbid waters); parr  marks become faint and 
disappear as juvenile assumes smolt coloration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .3. 

No melanophores normally present on adipose and anal fins of presmolt juveniles. 
or if present, few and quite small. Parr  marks occupy a larger area above lateral 

3a line than below it, and in some specimens anterior parr  marks may be almost 
entirely above the lateral line. 

CHUM AVD SOCKEYE SXLNON.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .A.  

Melanophores normally obvious on adipose fin in living specimens and always in pre- 
served specimens under ma%nification (may be indistinct in juveniles from silty 

3b waters). Anteriormost parr marks appear to occupy as large tor almost as larqe) 
an area below lateral line as above it; these parr marks are ujually larqe. lonq, 
and wide. 

CHINOOK XSD COHO SXLJION.. ............................................... -5. 

Cornhinatiorl of: Gill rakers 19 to 26 laverage 23). notably fewer and much shorter 
than in sockeye salmon. which have more than 28. Normally no melanophores on 
adipose and anal fins. Anterior squarish (quadrate) parr marks situated almost 

4 a or entirely above lateral line in specimens less than 50 mm FL; in presmolt ju- 
veniles more than 50 mm FL, anterior parr marks tend to  be lonq and very narrow 
and sometimes may extend well below lateral line. 

CHVM (DOC,) SALMON-0. ketn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
General development-Similar to pink salmon in that yolk sac may not disappear 

until juvenile is more than 31 mm EL, after which development toward smolt 
shape is rapid. Also similar to pink salmon in be in^ more terete (when less than 
50 mm FLI than the sockeye. chinook. and coho salmon; hotly depth immediately 
before dorsal fin usually 1.5 to 1.8 times head lennth. 



Plate 2. -Chum salmon. 



Parr marks- Anterior parr marks in specimens less than 50 mm FL are more 
squarish (quadrate) and do not extend quite so far below lateral line as in sock- 
eye salmon: in presmolt juveniles more than 50 mm FL, parr marks tend to  be- 
come longer and more narrow than in sockeye salmon, and some tend to extend 
well below lateral line. 

Coloration of body-Preserved material-Dorsal ridge stripe usually present. 
sometimes a series of blotches in juveniles less than 50 mm FL, becoming faint 
or disappearing in presmolt juveniles more than 50 mm FL: a prominent irreg- 
ular row of spots and blotchings between dorsal ridge and upper edge of parr  
marks, these usually most distinct in specimens between M and 50 mm, often 
fading or disappearing in larger juveniles. Living specimens-Markings may 
be obscured by greenish or bluish overcast of dorsal half of body and whitish or 
silverish sheen of ventral half. 

Fins-Anal and dorsal fins small, averaging slightly larger in size than those of 
pink salmon and averaging considerably smaller in height and area than those 
of sockeye salmon. Length of longest anal ray, when measured from snout to 
eye, reaches to, or almost to, center of eye; in sockeye salmon this measurement 
usually extends well beyond center of eye. Anal rays usually 13 or 14 (extremes 
13 to 17). Dorsal fin has few or no distinct spottings in specimens less than 50 
mm FL: in larger presmolt juveniles a dusky spot develops on tip. Caudal fin 
has faint spots largely confined to basal half in juveniles less than 50 mm FL; 
in larger juveniles lobes become blackish. 

Gill rakers (see Fig. 4)-Seven to twelve on upper limb, 12 to 19 on lower, total 
usually ranging between 20 and 26 (extremes 19 to 30); rakers blunt and short, 
in sharp contrast to thinner. longer, and more numerous rakers of sockeye 
salmon, which has 30 to 39. 

Pyloric caeca-Usually 160 to 185 (extremes 140 to 249); differ sufficiently in 
numbers from sockeye and coho salmon, which usually have fewer than 100. 

- to be an aid in specific identification. 
Branchiostegal rays-Usually 13 or 14 (extremes 12 to 16): oi value primarily in 

separating this species from chinook salmon. which generally has more than 15. 
Scales in lateral line-Between 125 and 155; of value chiefly in separating this 

species from pink salmon. 
Habits-Life span usually 3 to 5 yr. for majority. 4 yr. some less than 3 yr. Jacks 

may occur. Majority spawn in fresh waters only a comparatively short distance 
from brackish water or in intertidal waters. Nany young enter brackish or salt 
waters very shortly after emerging from redd, and few juveniles are found in 
fresh waters when more than 45 mm FL. 

Combination of: Gill rakers 30 to 39 (average 36); notably more numerous, longer, 
and more slender than in chum salmon, which have fewer than 27. Normally no 
melanophores on adipose and anal fins. Anterior parr marks more rectangular 

4b than squarish in outline in specimens less than 45 mm FL and sometimes extend 
as much as a third to a half below lateral lil~e; these oblong parr marks tend to  
shorten in presmolt juveniles more than 50 mm FL and to be mostly above lateral 
line. 

SOCIiEYE (RED) SXLhlOS- 0. ~ l e r k a .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P l a ~ e  2. 
General development-Yolk sac usually disappears, except for trace, before ju- 

veniles ~.rac.h ;10 mm FL. Uutly deeper and species more 4i~l1-siclccl in all yre- 
smolt lengths than in chum and pink salmons-hotly depth immecliately \leiore 
dorsal fin usually less than 1.5 times head lenqth. 

Parr marks- See "Co1~16i11:rtiorr ~ ! f "  above. 



FL 91-110 MM 

Pla te  3. - Sockeye saimon. 



Coloration of body- Pt.ese,-t.cd nwteriiil-Dorsal ridqe usually contains a series 
of more or  less distinct spots in specimens less than 35 m m  FL. becomine more 
confluent in fishes between 40 and 55 mm F L  and sometimes meraing into a 
dusky bar: in presmolt juveniles over 60 mm FL. spots or bars may disappear. 
after which a series of roundish spots become apparent on both sides of. and 
adjacent to. dorsal ridze. especially that portion behlnd dorsal fin; In addition 
to these spots. in fishes more than 35 mm FL. another lonrritudinal row of spots 
develops between dorsal ridge and upper halves of parr marks. Liuinq speci- 
rncjts-JIarkinqs may be obscured by meenish or  bluish overcast of dorsal 
half of body and whitish or  silverish sheen of ventral half. 

Fins- Anal and dorsal fins average larger in height and area than in chum and 
pink salmon. Length of longest anal ray, when measured from snout to eye, 
reaches usually from snout to beyond center of eye. Anal rays usually 14 to  16 
(extremes 13 to  16). Dorsal fin normally has few or  no distinct specklings in 
specimens less than 60 mm FL; a rather  faint dorsal spot develops in larger 
presmolt juveniles in upper portion of fin, t he  fin being bordered on its free 
edges with whitish (see lowest fimre, Plate 3). Caudal fin has few specklings 
on basal half, t he  lobes having few or no melanophores. even in ra ther  large 
juveniles. 

Gill rakers (see Fig. 4) -Twelve t o  sixteen on upper  limb, 18 to  23 on lower, total 
usually ranging between 32 and 37 (extremes 30 to  39); rakers long and slender. 
averaging longer than in any other species, in sharp  contrast t o  fewer, blunter 
rakers of chum salmon, which has 19 to  30. 

Pyloric caeca-Usually 65 to  95 (extremes 45 t o  115); usually considerably fewer 
than in pink. chum, and chinook salmon, and ave rac ing  m o r e  t h a n  in coho 
salmon. 

Branchiostegal rays-Usually 13 to 15 (extremes 11 to 161: of value chiefly in 
separating this species from chinook salmon, which avera, more. 

Scales in lateral line-Between 123 and 140; of value cniefi- in separatinq this 
species from pink salmon. which has a higher number. 

Habits-Life span usually 4 or  5 yr, some only 3. Jacks may occur. Majority of 
individuals highly migratory. Adults usually spawn in s treams tributary t o  
lakes; a small minority spawn in streams without a lake. in lake outlets. o r  on 
lake beaches. After rising from redd, younq move doxnsirearn r a the r  rapidly 
to a lake. remaininq usually 1. sometimes 2, and rarely 3 yr in fresh water  be- 
fore entering brackish or  salt water. 

Combination of: Melanophores on adipose fin usually most numerous on  posterior 
half and generally forming a dark border (see Plate 1): anterior half of adipose 
with few melanophores or  none. Anal fin with few melanophores o r  none. but ivhen 

5a  melanophores are present. often quite large. Tip of dorsal fin and lobes of caudal 
fin darker in larger presmolt juveniles. 

CHINOOK r K I S G l  SXL3IOX- 0. t s h i ~ t i * ! l t s ~ h i i .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Piate 4. 
General development - Yolk sac usually disappears or  is reduced to  a trace before 

juvc1nilc.s rrc.iic.h :::! mm FL. Bo(1y (leeper xncl species more slab-sitletl in all pre- 
smolt lennths than in chum :inti pink salmon: I~otly (depth immetliutely hefore 
dorsal ti11 usually less than 1.5 times liead lenath iranze 1.1 to 1.5). 

Parr  miu-!is- Almost invariably yectannular and lonq vertically; marks usually 
sitii:~tcd cquit1ist;int on each side of lateral line; (lark parr marks and other 
markincs rontrast shi~rply \vitll lighter I)i~c.lizrountl oi I)otiy in some livin: :and 
most prclse~-vcd specirncus. 



Plate 4. -Chinook salmon. 



Coloration of body- Pt.cso.l.cd rnateriiil- Bnckqround color of body ceneraily 
much liehter than body color of coho salmon, usually contrasting sharply with 
dark dorsal stripe or spottlnq, parr marks, and prominent dorsal spottinqs; 
blackish band astride dorsal ridrre usually bold and unbroken in specimens 
less than 80 mm FL and especially on ridee before dorsal fin: in larzer juveniles 
dorsal band often breaks up into series of spots. disappearing in larger pre- 
smolts as other spottinlzs on dorsal half of body become more numerous and dis- 
tinct: spo t t in~s  between dorsal ridrge and parr marks absent in fishes less than 
35 mm FL. developing rapidly thereafter into many larqe and small spots and 
increasing in numbers as juveniles approach smolt staqe. Litling specimens- 
Parr marks and other markings may be obscured by bluish-silvery color of dor- 
sal half of body and silvery sheen of ventral half. 

Fins- Anal and dorsal fins averaging considerably larger in area than those of the 
chum and pink salmon and slightly larger than in the sockeye salmon: length 
of longest anal rays, when measured into head length, reaching from snout tip 
to beyond posterior edge of pupil and sometimes beyond posterior edge of eye; 
distal edqe of anal slightly falcate in specimens more than 40 mm FL but aver- 
aging less falcate than does the free edge of the anal of the coho salmon. Anal 
rays 15 to 19, averaging higher in number than in any other species. Dorsal 
fin in young less than 60 mm F L  usually has few or no distinct spottings. a black- 
ish spot developing in the upper portion of the fin as the juveniles approach 
the smolt stage (see Plate 4). Caudal fin has comparatively few melanophores 
rather generally distributed in the smaller individuals. the lobes darkening 
as the fishes approach the presmolt stage. 

Gill rakers (see Fig. 3) -Seven to  twelve on upper limb. 10 to 16 on lower, total 
usually rang$ng between 20 and 25 (extremes 19 to 28); rakers short and similar 
in size and number to chum and coho salmon. 

Pyloric caeca-Usually 140 to 185 (extremes 90 to 240); of value in separating this 
species from coho salmon. which normally has fewer than 85. 

Branchiostegal rays-Csually 16 to 18 (extremes 13 to 191: average number qreat- 
er than in any other species. 

Scales in lateral line-Between 132 and 152; usually of most value in separating 
this species from pink salmon. 

Habits-Life span 2 to 8 yr. usually 1 to 6. Jacks may occur. X portion of the j~ 
veniles enter salt water during first year of life: remainder stay in fresh waters 
more than 1 yr  but rarely 2 yr. Juveniles of presmolt stage found in fresh wa- 
ters when as long as 130 mm FL. 

Combination of: Melanophores usually numerous and rather evenly distributed on 
adipose fin; occasionally in larger juveniles, posterior or free edge may be darker 
than remainder, thereby resembling somewhat melanophore distribution on adi- 
pose of chinook salmon. Anal fin in specimens larger than 30 mm FL more falcate 
and anterior tip more pronounced than in other species, includinn chinook salmon: 
in all except smallest specimens, anterior or leading edee of anal fin is ~vhitish. 
with a dark bar parallel and posterior to it; remaininz. ;)osterior portion of fin 
usually abundantly speckleti with melanophores except ior tlistal :111(1 ~)ostcl-io~- 
edges (see Plate 5). 

COHO I SILI-ER) SAL3IOS- 0. k i s ~ ~ t t . k .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Plate 5 .  
General development-Yolk sac usually tlisnppears. except for it  tract. 1)eior-c 

juveniles reach 32 mm FL. Botly deeper anti si)ccics morV ~ ln l ) - - ; i~ l t . t l  in all [)re- 



Plate 5.  -Coho salmon. 



smolt lenqths than in chum and pink salmon: body depth immediately before 
dorsal fin usually less than 1.5 times head length (range 0.9 to 1.5). 

Parr marks- Anterior parr marks always large and \on4 vertically, their upper 
and lower ends more rounded than rectangular-shaped parr marks of chinook 
salmon: marks usually situated equidistant on each side of lateral line; usually 
less contrast between color of parr marks and body than in chinook salmon. 

Coloration of body - Presewed material-In all but smallest specimens. contrast 
between all body marks and background color of body is not a s  pronounced as 
in other species: dark bar along dorsal ridge usually distinct and unbroken in 
juveniles less than 50 mm FL, breaking up into spots or disappearing in larger 
specimens; back spottings on both sides of dorsal ridge usually prominent in 
all except smallest specimens: spots between parr marks often elongate and 
extending downward between them, sometimes to lateral line (see bottom fig- 
ure, Plate 51; spots on dorsal half of body often increase in number and/or de- 
crease in size as individuals approach smolt stage. Liting specimens-Parr 
marks and other body markinqs may be obscured by dark coloration of body or 
by bluish sheen. 

Fins- Anal and adipose fins described under "Combination of' (this section). Anal 
rays usually 13 o r  14 (extremes 13 to 16). Dorsal fin has comparatively few 
melanophores scattered over it in smallest specimens: in those more than 32 
mm FL the number of melanophores increases, especially on or adjacent to an- 
terior or  leading edge; this results in a dark bar along the anterior edge behind 
which melanophores are  rather evenly distributed; as fishes approach presmolt 
stage, a white anterior (or leading) edge and a whitish tip develops, followed 
by a dark parallel bar (see bottom figure, Plate 5) .  Caudal fin has rather even 
distribution of melanophores along rays in all except smallest young, this in- 
creasing in color intensity and number as fish increases in size. 

Gill rakers (see Fig. 4)-Eight to thirteen on upper limb, 9 to 14 on lower, total 
number usually ranging between 19 and 27 (extremes 18 to 27): rakers short 
and rather similar in size and number to chum and chinook salmon. 

Pyloric caeca-Usually 50 to 85 (extremes 45 to 1141; of value in separating this 
species from chinook. pink, and chum salmon, which normally have more than 
100. 

Branchiostegal rays-Usually 13 or 11 (extremes 12 to 151: average number less 
than in chinook salmon. which normally has 15 or more. 

Scales in lateral line-Between 120 and 140 (average 1%); usually averaging 
fewer than in any other species. 

Habits-Life span 2 to 4 yr. Jacks may occur. Majority appear to spend 1 or  2 yr  
in fresh waters, a few 3 yr. Some juveniles in presmolt stage are found in fresh 
waters when 150 mm FL. 



GLOSSARY 

Adipose fin A fleshy. finlike, rayless structure 
situated on dorsal ridge between dorsal and 
caudal fins (Fig. 1. No. 6). 

Anal fin The fin situated medially and imme- 
diately behind vent between posterior end of 
abdomen and anterior end of caudal peduncle 
(Fig. 1. Yo. 16). 

Axillary process o r  scale An accessory enlarged 
scale attached to upper or  anterior base of 
pelvic fin (Fig. 1, No. 14). 

Gill opening Opening between opercle or gill 
. cover and side of head. 

Branchiostegals o r  branchiostegal rays Elon- 
gated bones arranged fanwise within branchi- 
ostegal membranes, situated on ventral edge 
of gill covers (Fig. 6). 

Caudal fin Terminal or tail fin of fishes (Fig. 
1, No. 12). 

Caudal peduncle Tha t  region of body between 
base of posterior ray of anal fin and base of 
caudal fin (Fig. 1, No. 11). 

Chromatophores Color cells which under con- 
trol of sympathetic nervous system can be 
altered in shape, producing color changes. 

Cycloid scales Smooth-edged scales of soft- 
rayed fishes having an evenly curved posterior 
border devoid of minute spines. 

Dorsal fin In salmons. a single fin composed 
of rays situated dorsally on body approximately 
halfway between head and tail (Fig. 1, No. 4). 

Dorsal ridge Apex or  dorsal junction of left and 
right sides of body; dorsai and adipose fins are 
situated on this ridge {Fig. 1, So. 3-61. 

Dorsal s tnpe A band on dorsal ridze which is 
lighter or darker than adjacent areas. 

Falcate Curved like a sickle: a fin is falcate 
when its distal edge is concave, having middle 
rays shorter than anterior and usually pos- 
terior rays. 

Filatnents See gill filaments. 
Fork le~lgth Distance in a straight line from 

anteriormost part of tip of upper jaw or snout 
of juvenile salmons to apex of anqle produced 
by two lobes oi caudal fin ~Fiq. 1. So. 1). 

Gill i11.ch Branchial skeleton which contains 
gill rakers and gill fiIaments, or lamellrle 
(Fiq. 2 ) .  

Gill r.orc).. opc~.c*/c, ot .  npo.c~rlrr 111 Lnrce, very 
flat. thin bones on each side oi head tvhich 

cover gills (see Fig. 3. which has the major 
portion of the e l l  cover removed). 

Gill jilaments ~lamellae) Pleated folds of skin. 
richly supplied with blood vessels. attached 
to posterior edge of gill arch (Fig. 2, So. 51. 

Gill rakers Projections on anterior edge of first 
gill arch (Fig. 2. No. 1). 

Head length Distance in a straight line from 
anteriormost part of upper jaw or snout to 
posterior margin of opercle (Fig. 1. No. 3). 

Hypural Complex of expanded and fused bones 
of last few vertebrae which support caudal 
fins in certain fishes. 

Jack Precocious male salmon which spawn after 
spending a year or two less in the ocean than 
the majority of individuals; they are notably 
smaller than average size of spawning males 
of their species. 

Juveltile As used here, a salmon between 25 and 
110 mm FL which has not entered smolt stace. 

Lamellae See gill filaments. 
Lateral line A line formed by a series of sen- 

sory tubes and pores extending along sides 
from head to tail (Fig. 1, No. 10). 

Lateral line scale count A count of ~ o r e d  scales 
from first scale on body behind head poste- 
riorly to above hypural. 

MeIallophores Chromatophores with dark or 
black pigment. 

Pam marks Squarish or oblonq blotches or 
pi,gmented areas along sides of presmolt salmo- 
nids (Fig. 1, No. 9). 

Pectoral fins Anterior or uppermost of paired 
fins of fishes. one on each side of breast imme- 
diately behind head (Fig. 1. No. 13). 

Pelcic f ins  A ventral pair of fins. abdominal 
in salmonids (Fig. 1. No. 15). 

Postdorsal ridge That portion of dorsal ridze 
behind dorsal fin (Fig. 1, No. 5). 

Predo).sal n'dge That portion of dorsal ridye 
before dorsal fin (Fig. 1, No. 3). 

Presz~lolt X juvenile salmon with parr marks; 
in pink salmon. which lack parr marks. de- 
marcation between a presmolt and smolt is 
slicht. differing chiefly in lat ter 's  more 
adult shape. 

Prcl>il 01' tJ!/c Openinq in iris of eye by which 
l i ~ h t  reaches retina. It is circlllar in iishes (Fir .  
1. So. 7 ) .  

P!~lor,ic Citcc.2 Finnerlike tliverticuia, usually 
~landular. which optin into alimentary c:~nal 



of most fishes at junction of stomach and in- 
testine in region of pylorus [Fig. 7, No. 3). 

Rakers See gill rakers. 
Redd Excavation or nest made by a spawning 

salmon. 
Rudimentary Very small and poorly formed, 

pertaining here chiefly to smallest gill rakers 
and anal rays (Fig. 5,  "0"). 

Slab-sided When depth of body, measured be- 
fore dorsal fin, is considerably greater than 
width of body. 

Smolt As used here. a young salmon which has 
lost its parr marks. Pink and chum salmon fry 
usually go to the ocean within a few days of 
emerging from the streambed and usually do 
not undergo a visible change in morphology 
or color in fresh water. 

Subadult An individual similar to an adult and 
approaching adulthood in age and size but still 
incapable of breeding. 

Terete  Nearly cylindrical in cross section and 
tapering toward the front and rear. 
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0 Key to Field Identification of Anadromous Juvenile Salmonids 

in the Pacific Northwest 

ROBERT J. McCONNELL and GEORGE R. SNYDER 
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Seattle,, Washington 98102 

ABSTRACT 
r ' 

A key is presented with descriptive illustrations to help in field identification 
of live, juvenile salmonids in fresh waters of the Pacific North~vest Other juve- 
nile fish that may be mistakenly identified as  salmonids are included. 

- - 

INTRODUCTION 

Species identification of live. anadrorrous 

is to list and illustl.ate the external cl~aracter- 
istics which will expedite field identification 
of juvenile salmonids in the Pacific Northn-(:st. 

Five species of Pacific salmon (pink, chclm, 
' sockeye, chinook, and coho); four species of 

trout (cutthroat, brown. Dolly Varden, and 
rainbow or  steelhead) ; and other juvenile and 
adult fish ' that may be mistaken for salmon o r  
trout i n  fresh water are described in this kvy. 

USE OF KEY 

, The characteristics for identificntioti are list- 
ed in a series of alternative statements, some 
of which are illustl-nted. To use the key, ex- 
amine the first statement; if apl>lic;lble, 1x0- 
ceed to the liest and continue to successive 
sLqtcments until the species is identified. If 
a staten~ent is not :y)plicable, pass to the alter- 

Especially adult smelt, family Osmeridae. 

native characteristics indicatzd by numbers in 
parentheses (numbers on the drnwings corres- 
pond to numbers of statements in the kev). 
Continue in this manner until the specimen is 
identified. Some external cl~aracteristics a re  
positive separating features (marked with as- 
terisk), whereas others are not. Therefore, two 
or more statements should be considered before 
final rejection. If a precise identification .can- 
not be made using the external characteristics 
---and the fish can be sacrificed, a positive ident- 
ification can usually be matte from internal 
features (marked with double asterisks). A 
bibliography of keys that util'ze more descrip 
tive internal characteristics is included in this 
paper. 

KEY 

1. (47) Adipose fin and scales present. 
(Fig. 1) 

2. (48) Fleshy appendage a t  base of pelvic 
fins present. 

3. (49) BIouth large, reaching at least to 
center of eye. b 

Family ~aimonidae , . 

,' 8 

I 



/ 

. 
Vomer 

fin 

F i y m  1.-A hypothetical salmonid ahowing e x t v n a l  charac te r i s t iu  

. 
0 4. (17) Anal fin higher than long, with 8 to .. . 

12 deveioped rays (Fig. 2A) 
I 
I 5. (52) * ~ e e t h  c~n head and shaft of vomer. 
L (Fig. 3X) 

I 

Genus Salma Genus Oncorhynchus 

2.-Anal fins: (A) Trout, genus Salmo; (B) Pacific salmon, genus Oncorbytc1~us. T h e  two draringa 
d how (liflerences in s t ruc ture  and fin ray count. (Note t h a t  the length of the anal  fin is  ita overall basal lm&, 
and i b  height is tha t  distance from the origin of the fin t o  the tip of B e  anterior lobe. I n  counting fin rays, in- 
elude only those which originate from the  brae and terminate a t  the outer margin of the fin o r  a m  half u long 

(or m a k r  than 1 the longest ray.) 
I 4  

-. 
I - 



SHAFT OF VOMER 

A 8 

Figure 3.-Location of dentition in ( A )  the roof and (R) the floor of the mouth of salmonid fisher (Presence or 
rbsfnn of teeth on the ,vorner or tongue mny be detenninetl by use of the little finger or a Hunt instrument. The ' 

hyoid teeth at the base of the tonsuc are located between the gill arch- of the lower jaw and are difficult 
b find.) c 

6. ( 1 8 )  Dorsal fin with large dark spots. 
\ Trout 

Genus Salmo 

7. ( 5 3 )  Adipose fin not orange; no row of 
pale round spots along lateral line. 

8. ( 1 2 )  'Small hyoid teeth a t  base of tonguc. 
(Fig. 3 B )  

9. ( 1 3 )  Not more than five parr marks on 
mid-dorsal ahead of dorsal fin. 

10. ( 1 4 )  3lasillary reaching past p o s t ~ r i ~ r  
margin of eye. 01. ( 1 5 )  Red o r  yellowish hyoid mark under 
lower jaw. Tail usually black spotted. 

Cutthroat trout 
6 (Salmo clarki) 

16. ( 2 0 )  Parr  marks almost round. 
Railhow or  

steelhead trout 
(Salmo gairdneti) 

17. (4) Anal fin longer than high, with 13 
or more developed rays. (Fig. 2B)  

18. (6) Dorsal fin without large dark spots, 
may be black tipped. 

Pacific salmon 
Genus Oncorh~~nchlcs 

19. ( 2 0 )  No parr marks. Fly leave fresh 
water while smalLapproximately 
1.76 inches (45 mm) long. 

Pink salmon 
(0. gorbuschrt) 

12. ( 8 )  *No teeth a t  base of tongue. 
13. (9)' Five to 10 parr marks along mid-dor- 18 19 

sal ridge ilhcad of dorsal fin. 
14. ( 1 0 )  3laxillnry short, not reaching past 

posterior margin of eye. 
16. (11) No hyoid mark under lower jaw. Few 

or no spots on tail. 



20. (16) Pnrr marks present as vertical bars 
or oval spots. 

21. (30) Pnrr mnrks sllort, estcnding little, 
if any, below lateral line. 

22. (85) Gill rakers on first arch, 13 to 26. 
* *  Pyloric caeca, 140 to 186. 

23. (26) Parr  mnrks faint. Sides below lat- 
eral' line iridescent green. 

24. (27) Snlz11 when migrating from fresh 
water, approximately 1.5 inches (40 
mm) long. 

Chum salmon 

21,;:3 
( 0 .  keta) 

i 8  i ; 25. (22) Gill rakers on first arch, 30 to 40. 
**J?yloric caeca 60 to 115. 

26. (23) Pnrr  rnarks usually sharply defined. 

I: Sides below lateral line silvely, not 
. .  iridescent green. i ! . ' 27. (24) Relatively large when migrating 

! from fresh water, approximately 3 
I . to 5 inches (80 to 126 mm) long. 
! i 
I , 28. (31) Gill r:rkers long and slender, more : '  . than Z.9 on first arch. 

: I 29. (32) Adipose fin clear, not pi-mented. 
I Sockeye salmon ' :  I *  (0. nerka) 

I I I 

Parr m;lrks Inrgc. vertical bars e n -  
tered by I;lte~.nl line. 
"Gill 1.i1k~t.s sllort n ~ ~ d  thick, fewer 
than 33 011 first arch. 
Adipose fill a t  least ~)artially pig- 
mented. 
*'Plyloric aeca more than 90. 
Parr marks broader thnn interspaces. 
Anterior rays of anal fin not dis- 
tinctly longer than rest, not white 
edged. 
Anal fin not pigmented. 
Elnck spots, when present, Gn both 
lobes of caudal fin. 
Adipose fin not completely mottled, 
clear area a t  anterior base of fin 
Black gums along base of lower teeth. 

Chinook salmon 
(0. tshazu~tscha) 

40. (33) **Plyloric caeca less than 80. 
41. (34) Parr marks narrower than inter- 

spaces. 
42. (35) Anterior'rays of anal fill elorigated; 

u-hen depressed they extend h base 
of last ray. (Fig. 2B) 

43. (36) Anal fin pi-gmented between rnyg rr- 
sultinp in black banding. 

44. (37) Elack spots. when present, on upper 
lobe of caudal. 

45. (38) Adipose fin completely pigmented. 
46. (36) Xouth gray to white. 

Coho salmon 
(0. kisutch) 

4' 4 5 



47. (1) Adipose fin not present; s a l e s  pre- 
sent or lacking. 

Not Salrnonidae 

0 48. (2) .No fleshy appendage a t  base of pelvic 
fins. 

Smelts 
Family Osmeridae 

. . . .  . -  
49. (31 Nouth small, not reaching center of 

eye; teeth weak or absent. , , 

60. (61) Depressed dorsal fin, shorter than .  
head. 

~hi te f i shes  
Genus Coregonw 

51. (50) Depressed dorsal fin, longer tllan 
+cad 

Arctic grayling 
(Ti~ymalltts nrcticqur) 

62. (5) '*Teeth on head. of vomer only. 
Chars 
Genus Salveliltits 
Dolly Varden (S. mnlnra) 

63. (7) Adipose fin orange; row of d'stinct 
pale round spots alonrr lateral iine. 

6 Brown trout 
(Salmo trtr?tn) 

\ 
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APPENDIX C 

General Equipment, Camp Maintenance 
and Camp Pol  i c y  



Equipment Maintenance 

Equipment maintenance i s  perhaps one of t h e  most important ope ra t ions  you wi l l  
perform during t h e  f i e l d  season. The outboard motors and gene ra to r s  must be kept 
i n  good ope ra t ing  condi t ion .  

I t  w i l l  be t h e  crew l e a d e r ' s  r e s p o n s i b i l i t y  t o  ass ign  t h e  must knowledgeable 
member of t h e  crew t o  t h e  job of maintaining and s e r v i c i n g  t h e  equipment. I t  
w i l l  be t h i s  persons r e s p o n s i b i l i t y  t o  s ee  t h a t  a l l  equipment i s  kept i n  
opera t ing  condi t ion .  

Outboard Motors 

Your outboard motor will perform longer  and g ive  l e s s  t r o u b l e  i f  t h e s e  
sugges t ions  a r e  f o l l  owed: 

1. The c o r r e c t  outboard fue l  mixture i s  50: l .  Always pour t h e  o i l  i n t o  t h e  
tank  f i r s t ,  then add 2 o r  3 g a l l o n s  of gas  and mix thoroughly,  then f i l l  
tank t o  capac i ty  always using a  l a r g e  funnel and chamois f i l t e r .  

2.  Chain saws have a  fue l  mixture 25:l. Chain saw g a s  should be mixed i n  
a  5 ga l lon  can and c l e a r l y  marked t h a t  i t  i s  chain saw f u e l .  

3 .  When mixing g a s o l i n e  o r  f i l l i n g  t h e  tanks  of t h e  gene ra to r ,  s tove  o r  
l a n t e r n ,  keep t h e  fol lowing i n  mind: 

a .  Always mix fue l  tanks  o r  equipment under cover t o  prevent  water 
contamination and always use a funnel and f i l t e r .  

b. F i l l  camp s toves  and 1 an te rns  ou t s ide  a s  t h e  danger of  f i r e  i s  very 
r e a l  . 

c .  A 1  i t t l e  e x t r a  e f f o r t  toward clean1 ines s  w i l l  pay in  hours of t r o u b l e  
f r e e  opera t ion .  

4 .  Always p lace  outboard motors i n  neut ra l  when s t a r t i n g .  

5. Check d a i l y  t h e  clamp screws t h a t  hold t h e  outboard t o  t h e  transom. A1 so 
r o u t i n e l y  check t h e  motor f o r  loose  screws and b o l t s ,  c r acks ,  and breaks,  
e s p e c i a l l y  i n  t h e  a rea  of t h e  lower u n i t .  

6. Never s t a r t  o r  run an outboard i n  t h e  t i l t e d  p o s i t i o n .  

7. In t h e  normal opera t ion  of a  water pump, a  " t e l l - t a l e "  s t ream of water 
i s  discharged from a hole  i n  t h e  bottom edge of  t h e  cowling o r  from t h e  
back of t h e  s h a f t .  I f  t h i s  s t ream of  water s t o p s ,  t h e  water  pump i s  not 
working and t h e  motor should be shut  o f f .  The s i d e  p l a t e  over t h e  water 
i n t ake  can be removed f o r  temporary re1 i e f  a s  i t  may be plugged. I f  t h e  
pump cont inues  no t  t o  func t ion ,  t h e  outboard should not  be run ,  and a  
r e p o r t  t o  base camp should be made. 

8. Check t h e  grease  in  t h e  lower u n i t  of t h e  outboards p r o p e l l e r  once a  week, 
and d r a i n  and rep1 ace t h e  lower u n i t  g rease  every t h r e e  weeks. J e t  u n i t s  
must be greased d a i l y .  This  i s  c r u c i a l .  Special  g rease  guns wi l l  be 



provided . 
9. If  the skeg or j e t  unit h i t s  bot tom,  check the screws for  tightness and 

housing damage. 

10. If your outboard will not s t a r t ,  check the following: 

a. Check to see i f  the fuel l i ne  i s  connected t o  the motor and the tank 
and not pinched or kinked. 

b. Check to  see i f  there i s  water in the gasoline. 

c. Check to see i f  the engine i s  flooded. 

d. Check the spark plugs as they may be fouled or defective (replace i f  
needed). 

11. All outboards are t o  be t i l t e d  in the up position when moored s tat ions t o  
preclude s i l t  accumulation in the j e t  unit or water pump and skag or 
housing damage. 

I t  should be emphasized tha t  the salmon enumeration counts and sampling must 
continue, as they are very important to  the program. 

Boats 

1. Boats are to  be kept clean and free of loose tools and debris,  and moored 
a t  locations where they are not subject t o  damage by wave action or through 
contact with the r iver  bottom in rock laden areas. 

2. Each crew leader will be responsible for  maintaining mooring stakes on the 
r iver  bank suff ic ient  for  the boats assigned to  his subproject plus one 
t ransient  c ra f t .  Further responsibil i ty includes maintaining a bow l ine  
on each assigned c ra f t  and ensuring that  each boat i s  properly moored a t  
the end of each work day t o  preclude possible loss or damage. 

Generators 

Portable generators may be suppl i  ed t o  f i e ld  camps. Their maintenance fo l l  ows 
the same l ine  as for  the outboards. Since some of the generators have 4-cycle 
engines, mixed gas must not be used. The crankcase oi l  reservoir should be 
checked daily and maintained a t  the fu l l  level .  After 25 hours of operation the 
oi l  should be changed. Spark plugs should be checked a f t e r  every f ive (5)  hours 
of operation. 

Camp Maintenance 

Maintaining a clean and ef f ic ien t  camp s i t e  i s  required. A few of the things 
t o  check are: 

1. Maintenance of l iving accommodations and other ins ta l la t ions  will be 
performed as necessary. All materials necessary will be provided. 

2 .  Grounds will be kept free of 1 i t e r .  All garbage will be bagged up and 



disposed o f  a t  t he  nearest  s a n i t a r y  1  a n d f i l l  a t  1  east  once a  week. Special  
precaut ions should be observed t o  ensure t h a t  garbage does n o t  a t t r a c t  
bears and o ther  scavenger species. 

3. Upon complet ion o f  t he  summer season, a l l  camp equipment w i l l  be cleaned 
prepara tory  t o  w i n t e r  storage. 

4 .  A l l  sampling nets, t en ts ,  and t a r p s  must be d r y  be fore  being stored. 

5. A  complete camp inven to ry  w i l l  be taken by t h e  crew leader  a t  t h e  c lose  
o f  t he  f i e l d  season. 

6. A l l  s k i f f s  and ATV's w i l l  be chained and locked t o  a  s t a t i o n a r y  ob jec t .  

Camp Pol i c y  

1. No a l c o h o l i c  beverages are t o  be s to red i n  areas open t o  p u b l i c  view 
i n c l u d i n g  cook ten ts .  I f  a lcohol  i s  consumed a t  a  camp an employee must 
be o f f - d u t y  and under no circumstances s h a l l  he o r  she engage i n  t h e  
opera t ion  o f  any S ta te  equipment, i n c l u d i n g  boats and motors nor  s h a l l  he 
o r  she r e t u r n  t o  du ty  s ta tus  under t h e  i n f l uence  o f  a lcoho l .  

2. The crew leader  o f  each sampling s t a t i o n  s h a l l  e s t a b l i s h  a  p o l i c y  on l i v i n g  
standards and personnel behavior i n  accordance w i t h  normal gu ide l ines .  

3. A l l  sampling s t a t i o n s  w i l l  operate as d i rec ted .  No crew leader  s h a l l  be 
o f f  l o c a t i o n  f o r  more than 24 hours unless s p e c i f i c a l l y  au thor ized by t h e  
ARB. T ime-of f  f o r  i n d i v i d u a l  crew members s h a l l  be scheduled by t h e  crew 
leader  and s h a l l  have the  o p t i o n  as t o  whether sampling d u t i e s  a l l ow  
t i m e - o f f  f rom the  l o c a t i o n .  

4 .  A l l  employees w i l l  be requ i red  t o  a c t  i n  a  pro fess iona l  manner a t  a1 1  t imes 
and s h a l l  be e s p e c i a l l y  courteous t o  the  p u b l i c .  

5. It w i l l  be the  r e s p o n s i b i l i t y  o f  t he  crew leader  t o  r e p o r t  any equipment 
abuse t o  t h e  ARB and t o  ensure t h a t  abuse does n o t  occur. 

A d d i t i o n a l l y ,  t he  crew leader  must a l so  r e p o r t  w i t h i n  24 hours t o  t h e  ARB 
any l o s s  o f  equipment which occurs. 



Food Orders 

Grocery .orders  f o r  I l n i  k and Bear Rivers  should be placed with Por t  Moller,  
Nelson River with Cold Bay, and Orzenoi River with Sand Point  dur ing  t h e  evening 
r ad io  schedule.  

Personal Gear and Pe ts  

Generally 100 I b s .  i s  a maximum f o r  personal gear .  I f  you a n t i c i p a t e  br inging 
more than t h a t  amount t o  your f i e l d  camp, check with your supe rv i so r  f i r s t .  
Pe ts ,  ( e s p e c i a l l y  dogs) should not  be brought t o  our  f i e l d  camps. Pas t  
experience i n d i c a t e s ,  t h a t  one o r  more of  t h e  fol lowing problems usua l ly  occur: 

1. Problem of t r a n s p o r t a t i o n  in  small planes f o r  some pe t s .  

2 .  Who i s  going t o  pay f o r  t h e  pe t  food and who i s  going t o  purchase i t  i n  
town? 

3 .  Some p e t s  a t t r a c t  bears ,  e t c .  Dogs wi l l  chase a bear  u n t i l  t h e  bear  g e t s  
mad and then when t h e  bear goes f o r  t h e  dog, t h e  dog w i l l  run t o  h i s  owner 
o r  t h e  cabin .  

4 .  Your pe t  may not  be compatible with t h e  o t h e r  members of  your camp and may 
i n t e r f e r e  with work. 

5. A pe t  t h a t  g e t s  s i c k  o r  in jured  can cause you cons iderable  expense i f  i t  
must be brought back t o  town. 

6.  Rabies i s  common on t h e  Alaska Peninsula ,  be ca re fu l  of  a l l  mammals 
inc luding  ground s q u i r r e l s ,  fox ,  wolf ,  o t t e r s ,  and your pe t .  I f  b i t t e n  s a v e  

t h e  head of  t h e  animal i f  poss ib l e ,  wrap t h e  head i n  severa l  l a y e r s  of p l a s t i c ,  
put i n  a good box and f r e e z e  i f  poss ib l e .  Notify your supervisor of the accident 
and your supe rv i so r  w i l l  send you i n t o  Anchorage i f  t e s t s  f o r  r a b i e s  prove 
p o s i t i v e .  Burn and bury remaining p a r t s  of t h e  ca rcas s  away from water  sources 
and cab ins ,  t a k e  precaut ions  such a s  wearing p l a s t i c  gloves t o  d ispose  of  t h e  
ca rcas s .  Do not  send suspected r a b i e s  animals out  of your a r ea  unless  you a r e  
b i t t e n ,  burn and bury t h e  ca rcas s  a s  i n s t r u c t e d .  

Radio Schedul e s  

Radio schedules  w i l l  be made twice during every day. Radio schedules  a r e  
normally a t  8:45 a.m. and 7:45 p.m. on 3.230 megahertz unless  otherwise 
s p e c i f i e d .  The morning schedule i s  used f o r  passing along t h e  c u r r e n t  weather 
( v i s i b i l i t y ,  c e i l i n g ,  p r e c i p i t a t i o n ,  e t c . )  and t h e  previous days escapement 
counts .  The evening schedule a r e  used f o r  updated escapement counts ,  grocery 
and supply o r d e r s ,  and t h e  1 a t e s t  p e r t i n e n t  f i s h e r y  announcements. A1 1 camps 
must complete t h e  schedule wi th in  15 minutes,  so we do not  invade another  a r eas  
t ime a l lo tment .  So, keep t h e  conversat ion s h o r t .  Personal conversat ion between 
camps should be arranged a s  not t o  i n t e r f e r e  with any ADF&G schedules .  

I f  a camp does not  respond t o  two consecut ive r a d i o  schedules ,  t h e  worst w i l l  
be assumed and a plane wi l l  be d ispa tched .  I f  f o r  some reason you know t h a t  you 
wi l l  not  be ab l e  t o  make a schedule,  n o t i f y  beforehand e i t h e r  Cold Bay, Sand 
Poin t ,  o r  Por t  Moller.  



Fish  and W i l d l i f e  V i o l a t i o n s  

Th is  i s  n o t  in tended  a s  an i n c l u s i v e  procedure  f o r  hand l ing  v i o l a t i o n s ,  i t  i s  
n o t  y o u r  job .  Use t h i s  a s  a g u i d e l i n e  f o r  o b t a i n i n g  t h e  n e c e s s a r y  in format ion  
and/or ev idence  t o  show and prove t h a t  a v i o l a t i o n  has  been committed.  I t  i s  
impor tan t  t o  be f a m i l i a r  w i t h  t h e  commercial f i s h i n g ,  s u b s i s t e n c e  f i s h i n g ,  s p o r t  
f i s h i n g ,  and hun t ing  r e g u l a t i o n s  i n  y o u r  a r e a .  Viol a t i o n  p rocedures  a r e  p r i n t e d  
on t h e  back c o v e r  o f  t h e  commercial f i s h i n g  r e g u l a t i o n  book. Request  t h e  
r e g u l a t i o n  book i f  your  camp does  n o t  have one. 

The u s e  o f  t h e  5 W's can g r e a t l y  a i d  t h e  F i s h  & W i l d l i f e  P r o t e c t i o n  o f f i c e r  i n  
o b t a i n i n g  s u f f i c i e n t  ev idence  f o r  a c a s e .  

1. What i s  t h e  v i o l a t i o n ?  
2 .  When d i d  t h e  v i o l a t i o n  occur  ( d a t e ,  t ime ,  t i d e  c o n d i t i o n ,  e t c . )  
3 .  Where d i d  t h e  v i o l a t i o n  occur?  
4 .  Who i s  i n  v i o l a t i o n  and who a r e  w i t n e s s e s ?  
5. Why was t h e  v i o l a t i o n  committed? 

I t  i s  impor tan t  t h a t  a l l  w i t n e s s e s  t o  a v i o l a t i o n  be i n t e r v i e w e d  and a l l  
s t a t e m e n t s  p e r t a i n i n g  t o  a v i o l a t i o n  be recorded  a long w i t h  t h e i r  names and 
a d d r e s s e s .  I f  you have a camera a v a i l a b l e ,  p i c t u r e s  a r e  ex t remely  v a l u a b l e  i n  
p r o s e c u t i n g  o f f e n d e r s .  Col 1 e c t  a s  much i n f o r m a t i o n  a s  p o s s i  bl e and c o n t a c t  your  
s u p e r v i s o r  o r  a S t a t e  Trooper  from t h e  F i s h  and W i l d l i f e  P r o t e c t i o n  D i v i s i o n  
immediate ly .  I f  you do n o t  f e e l  comfor tab le ,  o r  your  pe rsona l  s a f e t y  may be i n  
danger ,  do n o t  pursue  t h e  v i o l  a t i o n .  Contac t  your  s u p e r v i s o r  and t h e y  will 
hand le  t h e  v i o l a t i o n .  Be aware t h a t  you do n o t  have t h e  power t o  a r r e s t  somebody 
and never  a t t e m p t  t h i s .  

Fi rearms 

A S t a t e  r i f l e  w i l l  be provided a t  each camp. You may b r i n g  y o u r  own f i r e a r m  i f  
you wish.  Loaded guns a r e  p r o h i b i t e d  i n s i d e  t h e  camp f a c i l i t i e s .  Loaded, 
meaning a round i n  t h e  chamber o f  t h e  gun. Anyone hand1 i n g  a f i r e a r m  shou ld  
always t r e a t  i t  a s  i f  i t  were loaded .  Guns  shou ld  be kep t  c l e a n  and o i l e d  and 
be comple te ly  unloaded w h i l e  being c leaned .  Any horsep lay  w i t h  o r  misuse  o f  
f i r e a r m s  w h i l e  working f o r  t h e  Department o f  Fish  and Game w i l l  n o t  be t o l e r a t e d  
and w i l l  be grounds f o r  immediate d i s m i s s a l .  Completely unload a f i r e a r m  o f  a l l  
rounds  b e f o r e  e n t e r i n g  a v e s s e l  o r  a i r p l a n e .  Keep an empty chamber under t h e  
f i r i n g  p i n  o f  each p i s t o l .  

Bears  

Do n o t  a n t a g o n i z e  b e a r s  - each one i s  a p o t e n t i a l  danger .  Do n o t  encourage b e a r s  
t o  come around camp by l e a v i n g  food o r  unburned garbage around. Do n o t  shoo t  
a t  a b e a r  u n l e s s ,  i n  your  b e s t  judgement, he i s  endanger ing someone's 1 i f e  o r  
damaging persona l  o r  s t a t e  p r o p e r t y .  Use your  b e s t  judgement on whether  t o  s h o o t  
a b e a r  i f  p r o p e r t y  i s  a t  s t a k e .  When, and i f ,  t r y i n g  t o  f r i g h t e n  a bear  away 
by s h o o t i n g  - do n o t  f i r e  toward i t .  By change,  you may wound i t  by p u l l i n g  t h e  
s h o t ,  r i c o c h e t s ,  e t c .  I f  you a r e  having problems w i t h  a p a r t i c u l a r  b e a r  around 
camp, c a l l  t h e  o f f i c e  and n o t i f y  them o f  t h e  s i t u a t i o n .  The Game D i v i s i o n  
personnel  w i l l  t a k e  c a r e  o f  t h e  problem, i f  i t  i s  f e a s i b l e .  

Garbaqe 



Burn a l l  garbage t o  prevent  bear  problems. C u t  ou t  both ends of t i n  cans and 
squash them f l a t ,  and box them f o r  empty r e t u r n  f l i g h t s .  Garbage p i t s  a r e  
p roh ib i t ed  by t h e  Fish and Wi ld l i f e  Serv ice  on t h e  re fuge .  Never s t a r t  f i r e s  
with fue l  . Be su re  a1 1 burn ba r r e l  s have proper g r a t e s  o r  covers  t o  prevent  
g r a s s  f i r e s  from sparks .  Garbage a t  I l n i  k and Orzenoi Rivers  should be double- 
bagged and removed v i a  plane o r  boat .  

Transpor ta t ion  

We do not expect  you t o  endanger l i f e  o r  proper ty  by going out  i n  a boat on 
dangerously rough water .  I f  you a r e  unfami l ia r  with Marine Sa fe ty ,  ask t h e  crew 
l e a d e r  o r  ARB f o r  information o r  advice.  All personnel must wear a 1 i f e  j acke t  
when out  on open water.  Use your head - i f  you t h i n k  i t  i s  dangerously rough, 
don ' t  go out  on t h e  water .  

Extra shear  p ins  o r  p r o p e l l e r s  and a t oo l  k i t  which inc ludes  pl i e r s ,  spark  p lugs ,  
and a spark plug wrench should be in  t h e  boat a t  a l l  t imes.  In ca se  t r a v e l  a t  
n igh t  becomes necessary,  c a r r y  a f l a s h l i g h t .  

Some camps may be furn ished  with 3-wheel o r  4-wheel a l l  t e r r a i n  veh ic l e s  (ATV's). 
The fol lowing s a f e t y  precaut ions  s h a l l  be observed a t  a l l  t imes  regard ing  
Department ATV's. Only employees of t h e  S t a t e  may use t h e  veh ic l e s .  Non-Fish 
and Game employees a r e  not allowed on t h e s e  v e h i c l e s  a t  any t ime.  Only one 
employee may r i d e  on t h e  veh ic l e  a t  one t ime.  The s a f e t y  helmet provided must 
always be worn dur ing  opera t ion  of an ATV. An ATV may provide t r a n s p o r t  o f  S t a t e  
m a t e r i a l s ,  supp l i e s ,  and equipment between camp s i t e s  and supply planes o r  
v e s s e l s .  In a d d i t i o n ,  they  may be used f o r  t r a n s p o r t a t i o n  t o  and from assigned 
d u t i e s  i n  t h e  f i e l d  such a s  monitoring a f i s h e r y  o r  c o l l e c t i n g  harves t  
information,  e t c .  

Review t h e  Marine Sa fe ty  and Light A i r c r a f t  Sa fe ty  Manuals before  boat ing o r  
f l y i n g .  Do not  g e t  i n  a boat o r  plane i f  you f e e l  uncomfortable with t h e  
s i t u a t i o n .  Consult  t h e  crew l eade r  o r  p i l o t  beforehand. 

F i r e  and F i r s t  Aid 

Check your camp's f i r e  ex t ingu i she r .  Know where i t  i s  and how t o  use i t !  
Inventory your camp f i r s t  a i d  k i t ,  r ep l ace  items a s  needed and become f a m i l i a r  
with bas i c  f i r s t  a id  t rea tment .  Review t h e  f i r s t  a id  booklet .  

Take pa ins  t o  avoid i n t e s t i n a l  p a r a s i t e s  c a r r i e d  by beaver and o t t e r  e t c .  When 
in  doubt ,  bo i l  your dr inking  water .  

Keep t h e  cab in ,  surrounding a rea ,  and your se l f  c lean  and n e a t .  Appearance i s  
important .  You w i l l  not always be n o t i f i e d  of t h e  intended a r r i v a l  of v i s i t o r s ,  
o f f i c i a l s ,  e t c .  Impressions of v i s i t o r s  a r e  o f t en  based on appearance. 

Rabies i s  common on t h e  Alaska Peninsula ,  be ca re fu l  of a l l  mammals inc luding  
ground s q u i r r e l s ,  fox ,  wolf ,  o t t e r s ,  and your pe t .  I f  b i t t e n  save t h e  head of 
t h e  animal i f  poss ib l e ,  wrap t h e  head in  severa l  l a y e r s  of p l a s t i c ,  put  i n  a good 
box and f r e e z e  i f  poss ib l e .  Notify your superv isor  of t h e  acc ident  immediately. 
Burn and bury remaining p a r t s  of t h e  ca rcas s  away from water sources and cabins ,  
t ake  precaut ions  such a s  wearing p l a s t i c  gloves t o  d ispose  of  t h e  ca rcas s .  Do 



not send suspected rabies animals o u t  of your area unless you are bi t ten,  bu rn  
and bury the carcass as instructed. 

Appearance 

Keep the cabin, surrounding area, and yourself clean and neat. Appearance i s  
important even in remote camps. Impressions of v is i tors  (public, v i s i tors ,  
o f f i c i a l s ,  e t c . )  are often based on personal appearances. Do your best t o  look 
respectabl e and keep the grounds clean. 

Compati bi 1 i t.y of Field Personnel 

If  you find yourself unable t o  get a1 ong with other members a t  your camp, notify 
the ARB and an attempt will be made to  solve the problem. Usually, the person 
with the most experience in camp will be the crew leader. I f  i t  i s  not c lear  
who has been designated crew leader in your camp ask your supervisor. 



APPENDIX D 

Secchi D i s k  Recordinq 



ADF&G i s  i n  t he  process o f  eva lua t i ng  the  r e a r i n g  p o t e n t i a l  o f  sockeye systems. 
A  Secchi d i s k  i s  a  simple t o o l  t o  determine the  transparency o f  t h e  water. The 
more t u r b i d i t y  ( s i l t ,  plankton, e tc . )  i n  t he  water, the  lower the  reading w i l l  
be. Make sure the  d i s k  i s  c lean before lower ing  i t  i n t o  t h e  water. I f  t h e  wh i te  
p i e s  are d i r t y ,  they may need t o  be repainted.  Lower t h e  d i s k  i n t o  the  water 
u n t i l  i t  i s  no longer  v i s i b l e .  It i s  bes t  t o  do t h e  readings on the  leeward o r  
shaded s ide  o f  the  boat. Wave a c t i o n  and turbulence w i l l  d im in i sh  your  a b i l i t y  
t o  accura te ly  measure t h e  transparency o f  t he  water. I f  poss ib le ,  calm days are 
t h e  bes t  f o r  t a k i n g  measurements. Secchi d i s k  readings prov ide  us w i t h  valuable 
i n fo rma t ion  as t o  the  r e a r i n g  h a b i t a t  by euphot ic  volume. 

The transparency u s u a l l y  decreases i n  t he  summer when plankton, s i l k ,  and organic 
mat te r  a re  preva len t .  Readings may vary, bu t  w i l l  probably be i n  t he  1.0m t o  
4.0m, as measured by t h e  increments on t h e  l i n e  at tached t o  t h e  Secchi d isk .  
The measurement should be read when t h e  d i s k  i s  no longer  v i s i b l e  t o  t h e  
observer. Try  t o  be cons i s ten t  w i t h  t h e  readings ( i . e .  same observer, s i m i l a r  
l i g h t  and wave cond i t ions ,  e tc . )  and take the  readings every two weeks i n  t h e  
same l o c a t i o n s  1  i s t e d  on t h e  Bear Lake map. Use t h e  form provided t o  reco rd  t h e  
data and r e t u r n  t o  t h e  ARB i n  Por t  M o l l e r  (Appendix D.1) .  

Secchi d i s k  readings w i l l  be taken a t  11 s t a t i o n s  i n  Bear Lake (Appendix D.2) 
and a t  8 s t a t i o n s  i n  Orzenoi Lake (Appendix D.3.). 



Secchi disk data form 
STATION DEPTH IN FEET 

Appendix D.1. Secchi disk data form. 

Conditions: observers, wind speed and direction, ceiling, visitnl~ty, etc. 

1 

S11 S10 S9 DATE S1 S2 S3 S4 S5 S6 S7 S8 



Fathometer transects ----------- 
Secchi disk sampling sites ( x )  

d i x  D . Z .  Secchi disk sampling locations in Bear Lake. /k 



// ORZENOI RIVER 

' ORZENOI LAKE 

X 

/ ORZINSKI BAY \ 

Appendix D.3. Secchi disk sampling locations in Orzenoi lake. 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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