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OBJECTIVES 

1. Determine t h e  age composit ion, average l e n g t h  by age, and sex composit ion 
of se lec ted  sockeye escapements w i t h i n  t h e  Kodiak Management Area. Conduct 
t h e  same f o r  se lec ted  coho salmon escapements. 

2. Pub l ish  the  r e s u l t s  i n  a Regional In fo rmat ion  Report. 

SUPERVISION 

The Area B i o l o g i s t ,  La r r y  Malloy, and t h e  Ass i s tan t  Area B i o l o g i s t ,  Dave 
Prokopowich w i  11 superv i  se escapement sampl i ng a t  a1 1 w e i r  p r o j e c t s  except Frazer 
and Aka1 u ra  Lakes we i rs  which are  addressed under separate opera t ing  plans. 
Research B i  01 ogi  s t  Pat Holmes w i l l  mon i to r  t he  weekly escapement sampl i n g  
schedule addressed i n  t h i s  p lan.  Pa t t y  Roche w i l l  mon i to r  incoming sca le  samples 
f o r  c o r r e c t  da ta  record ing  and scale mounting techniques and w i l l  r o u t i n e l y  
n o t i f y  w e i r  crew leaders and t h e  Area B i o l o g i s t  on t h e  da ta  qua1 i t y .  

PROCEDURES 

Sockeye Sa7mon 

Selected systems w i l l  be sampled f o r  sockeye age, length ,  and sex (ALS) data. 

Weekly, 240 sockeye salmon w i l l  be sampled f o r  ALS (age, length,  sex) da ta  a t  
Uganik River ,  Ka r luk  River ,  Red River ,  and Upper S t a t i o n  we i rs  (Table 1 and 
F igure  1). The weekly sampling should be performed on t h e  f i f t h  day (Thursday) 
o f  each week. If the  requ i red  sample (240 f i s h )  cannot be obta ined on the  
designated day, sampling may be s h i f t e d  t o  another day. The weekly sample should 
be c o l l e c t e d  f rom a s i n g l e  day's escapement; i f  necessary, i t  may be c o l l e c t e d  
over a 2-day per iod.  The crew leader  w i l l  n o t i f y  La r ry  Mal loy  o r  Dave 
Prokopowich by r a d i o  when each weekly sample i s  co l l ec ted .  Completed samples 
w i l l  be sent  t o  t h e  Kodiak o f f i c e  as soon as poss ib le  a f t e r  c o l l e c t i o n .  

Completed ALS da ta  from Kar luk  R iver  w e i r  w i l l  be mai led  t o  Kodiak f rom t h e  
Kar luk  Post O f f i c e  ( r e t u r n  r e c e i p t )  weekly. Please n o t i f y  t h e  Kodiak o f f i c e  v i a  
r a d i o  schedule when ALS data  are sent. 

A 6 0 0 - f i s h  sample w i l l  be taken from both t h e  e a r l y  and l a t e  sockeye escapements 
a t  t he  Afognak R iver  we i r .  A s i n g l e  sample o f  600 f i s h  w i l l  be sampled from the  
S a l t e r y  R ive r  weir,  a t  t h e  peak o f  t he  escapement (Table 1). The b i o l o g i s t  o r  
t echn ic ian  s ta t i oned  a t  t h e  w e i r  w i l l  n o t i f y  Pat Holmes i f  sampling assis tance 
i s  requi red.  

Three samples o f  240 f i s h  w i l l  be taken a t  t h e  Pauls Lake w e i r  du r ing  t h e  peak 
o f  t he  escapement. I f  sampling i s  n o t  poss ib le  a t  t h e  weir ,  a s i n g l e  sample o f  
600 w i l l  be taken by beach seine a t  t h e  mouth of t h e  stream. A s i n g l e  sample 
o f  240 f i s h  w i l l  be taken a t  t he  Buskin Weir by the  Sport F i she r ies  D i v i s i o n  near 
t h e  peak o f  the escapement. 

.% 
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Tab1 e 1. Sockeye salmon escapement sampl i ng schedul e, 1989. 

Locat ion  Sampl i ng S t a t i s t i c a l  Week Sample 
Frequency - - - - - - - - - - - - - - - - - -  Size 

S t a r t i n g  Ending 

Kar luk  w e i r  weekly 2 3 4 0 240 

Red R ive r  w e i r  weekly 2 3 4 0 240 

Upper S t a t i o n  w e i r  weekly 2 3 40 240 

Afognak w e i r  (ea r l y )  once 24 o r  25 600 

Afognak w e i r  ( l a t e )  once 29 600 

L i t t l e  R ive r  Lake once 24 600 

Ugani k Lake weira weekly 2 3 4 0 240 

Sal t e r y  R ive r  w e i r  once 28 o r  29 600 

Buskin Lake we i rb  once 24 o r  25 240 

Pauls Lake w e i r  weekly 24 26 240 

K a f l  i a  Lake once 28 o r  29 600 

"Sampled by USFWS. A s i n g l e  600 f i s h  sample w i l l  be taken by 
ADF&G i f  USFWS i s  unable t o  sample a t  t h e  weir .  
'Sampled by Sport F i she r ies  D i v i s i o n .  





At Little River and Kafl ia Lakes 600 sockeye salmon will be sampled for ALS data 
using a beach seine near the escapement peak. Pat Holmes will be responsible 
for obtaining these samples. 

It is essential that all ALS samples be representative of the escapements. 
Therefore to avoid bias there should be no pre-selection of fish from either a 
live box or seine for size, sex, condition or any other factor. Collection and 
recording procedures for ALS sampling are in Appendices A and 6. 

Sampling schedules in this plan are referenced by statistical week. A list of 
the 1990 statistical weeks with corresponding calendar days is in Table 2. 

Coho Salmon 

Coho escapement sampling will occur at Karluk River, Red River, Upper Station 
Creek, and Sal tery River weirs. A total of 280 coho salmon will be sampled at 
each of these locations during a 10-day period at the peak of escapement. Two 
scales will be taken from each fish. The weir crews are responsible for 
collecting samples at Karluk River, Red River, and Upper Station Creek. Pat 
Holmes will provide sampling assistance at Saltery weir if requested. 

It is essential that ALS samples be representative of the escapements; therefore 
to avoid bias there should be no pre-selection of fish from either a live box 
or seine for size, sex, condition, or any other factor. Collection and recording 
procedures for ALS sampling are in Appendices A and 6. 

DATA REPORTING 

Escapement sampling results will be published in a Regional Information Report 
by Pat Holmes. 



Table  2 .  1990 s t a t i s t i c a l  weeks. 

S t a t i s t i c a l  
Week Calendar Dates 

S t a t i s t i c a l  
Week Calendar Dates 
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KODIAK SCALE SAMPLING TECHNIQUE 

The following i s  an explanation of how salmon scale samples are taken. If  you 
have not taken scales before or i f  you have any questions ask the Kodiak Research 
Project Leader, Pat Holmes, t o  demonstrate the sampling procedure, Scales must 
be readable t o  be useful, so follow proper techniques when sampl ing. 

Im~ortant  Points t o  Remember 
Gum Cards 

A scale card i s  a gum-backed sheet numbered 1 through 40. Samples are placed 
on the cards with no attempt to  separate the f i sh  by the i r  sex. 

I t  i s  important t o  keep the gum card dry a t  a l l  times. If  weather does not 
allow you t o  do t h i s  i t  i s  best t o  suspend sampling until  dryer conditions 
prevail. A wet gum card i s  useless as the scales will s h i f t  and come off and 
prevent a readable impression from being taken. 

A new scale card i s  s tar ted fo 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 tar ted for  each day. Also, a different  card i s  t o  be used 
for  each location, i .e.  Red River vs. Cape Alitak. I t  i s  important tha t  scale 
cards and numbers match the corresponding AWL sheet. 

Scales 

1. Clean the scale by wetting i t  and rubbing i t  between your fingers.  Make 
sure no d i r t ,  slime or skin (no s i lve r  color) remain on the scale.  

2 .  Mount the scale on the gum card with the ridged side up. The ridged side 
i s  the same side tha t  i s  exposed on the salmon. 

3 .  One scale will be taken from sockeye and chum. Two scales will be taken 
fo r  coho, and three scales for  king salmon. 

4. Take the preferred scale i f  i t  i s  available, i f  not available take a scale 
b u t  note i t  i s  not preferred. 

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

Aqe-Weiqht-Lenqth (AWL) Sam~linq Form 

Age - Scale samples a re  taken fo r  age. 
Weight - Taken to  nearest tenth of a kilogram on any adult f i sh  not being 

returned l ive  to  the water. 
Length - Taken with the f i sh  laying f l a t  from the mid-eye point t o  the fork of 

the t a i l .  Measure t o  the nearest millimeter. 

** Fil l  in a l l  information on the AWL form. 
** Each AWL form should match up with the appropriate scale card. 
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Length, Sex, and Scale Sampl ing Procedure for Sampl i ng : 
Using Mark-Sense Forms 

(Recommended by Statewide Stock Biology Group, May 1985) 

INTRODUCTION 

Salmon from the catch are sampled for length, sex, and scales annually by field 
crews throughout the state. This data base is essential to sound management of 
the State's salmon resources. This information is drawn upon by management and 
research biologists for: (1) forecasting run strengths; (2) setting 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) to gain a better understanding of the 
biology of each stock. 

For clarification purposes a SCALE SAMPLE and SUB-SAMPLE will be defined as 
follows: 

SCALE SAMPLE: A data set collected from a specific sampling location, 
containing scales and data from a single species, collected 
during a single year. A1 1 data forms and scale cards of a single 
SAMPLE have the same statistical code. AWL and scale card number 
in a sample are consecutively and chronologically 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 adhered to 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 sampling commercial 
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 are shown in Appendix B.2. 

Complete each section of the left side of the mark-sense form using a soft No. 
2 pencil and darken the,corresponding blocks as shown in the figures. Make every 
effort to darken the entire block as partially filled blocks are often missed 
by the optical scanner which reads and records the data from the mark-sense AWL 
forms. Label only one form at a time to avoid "the carbon paper effect" and 
resulting stray marks. 

Description: 
For escapement sampl i ng : Speci es/Area/Catch or Escapement/gear type i . e. 
weir/Sampl ers (name and W-R-P) 

Card : 
The AWL forms and corresponding gum card(s) are numbered sequentially by date 
throughout the season starting with 001. A separate numbering sequence will 
be used for each species, gear type, district, and geographic location. - 
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Consult your  p o r t  superv isor  f o r  t h e  cu r ren t  card number. Sockeye and chum 
samples w i l l  have on ly  1 card per  AWL form as shown i n  Appendix B.1. Coho and 
chinook samples w i l l  conta in  up t o  f o u r  cards per  AWL form as shown i n  
Appendix B.2. 

Species : 
Refer t o  t h e  reverse s ide o f  t h e  AWL form f o r  t h e  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  are 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 a l l  t h e  f i s h  sampled were from 
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  catch sampl i ng; f o r  escapement sampl i ng consu l t  p r o j e c t  1  eader 
f o r  appropr ia te  number. 

Locat ion : 
L i s t  t h e  appropr ia te  code as shown on Table B. 1. 

Period: 
L i s t  t h e  s t a t i s t i c a l  week i n  which t h e  f i s h  were caught (Table 4 ) .  

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

Gear: 
Refer t o  t h e  reverse s ide  o f  t h e  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  l eng th  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 8.3. 

# o f  cards: 
Mark 1 when sampl i n g  sockeye, chum, coho, and chinook salmon (Appendix B. 1) .  
When sampling chinook and coho salmon w r i t e  the  card numbers ( i . e .  OOlA, OOlB, 
003B, e tc . )  perpendicular  t o  the  l e f t  of t he  f i s h  # column as shown i n  
Appendix B.2. 

It i s  paramount t o  keep the  mark-sense forms f l a t ,  dry, and clean. F i sh  gu r ry  
and water c u r l i n g  w i l l  cause data t o  be m is in te rp re ted  by t h e  o p t i c a l  scanning 
machine. I n  general, keep the  forms neat enough and l e g i b l e  enough t o  have a  
st ranger be able t o  make sense ou t  o f  them. 



Table B . 1 .  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  ou t  AWL'S f o r  ca tch  and escapement sampling.) 

Po r t  Codes 

001 - Pe l ican 
002 - E l  f i n  Cove 
003 - S i t k a  
004 - Juneau 
005 - Petersburg 
006 - Ketch i  kan 
007 - Cra ig  
008 - P o r t  Alexander 
009 - M e t l a k a t l a  
010 - Excursion I n l e t  
011 - Hoonah 
012 - Wrangell 
013 - Out o f  S ta te  
014 - Kake 
015 - Gedney 
016 - S e c u r i t y  Bay 
017 - Meyers 
018 - Pt.  Baker 
019 - Klawock 
020 - Yakutat 
030 - Lazy Bay 
031 - P o r t  o f  Kodiak 
032 - Pauls Lake 
033 - Thorshiem 
034 - Afognak R iver  
035 - Ka r luk  R iver  
036 - Red R ive r  
037 - Upper S t a t i o n  
038 - Frazer  Lake 
039 - Dog Salmon 
040 - Aka1 u r a  R ive r  
041 - Uganik R ive r  
150 - K ing  Cove 
151 - Por t  Mol l e r  
052 - Dutch Harbor 
053 - Akutan 
054 - Sand Po in t  
055 - Bear River,  ADF&G Camp 
056 - Nelson River ,  ADF&G Camp 
057 - Canoe Bay 
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Add i t i ona l  da ta  columns are a v a i l a b l e  on t h e  reverse o f  t he  AWL f o r  i n d i v i d u a l  
p r o j e c t  use. If you as a  p r o j e c t  leader  use them and wish t h a t  da ta  t o  be read 
by the  opscan reader, you w i l l  need t o  t r a n s f e r  t h e  l i t h o  code from the  f r o n t  
o f  the  form t o  t h e  reverse. 

GUM CARD(S): 

F i l l  ou t  t he  gum cards as shown i n  Appendices B.1 and B.2. 

Species: , 

Wr i t e  ou t  completely (i .e., chinook, sockeye, e t c .  ) . 
Local i t y :  

For ca tch  sampl i n g  and escapement sampling w r i t e  down area i n  which f i s h  were 
caught f o l l owed  by the  word ca tch  o r  escapement ( i  .e. Ka r luk  R iver  
escapement). 

S ta t .  code and Sampling date: 
Trans fer  t h e  appropr ia te  d i g i t s  from t h e  AWL form. 

Gear: 
Wr i t e  ou t  completely.  

C o l l  e c t o r  (s)  : 
Record the  l a s t  name o r  i n i t i a l s  o f  t h e  person(s) sampling. 

Remarks : 
Record any p e r t i n e n t  i n fo rma t ion  such as number o f  scales per  f i s h  sampled, 
vessel/ tender name, e t c .  Trans fer  t h i s  same in fo rma t ion  t o  t h e  t o p  margin o f  
t h e  AWL. 

SAMPLING: 

A. GENERAL 

1. Sex t h e  f i s h  and darken M o r  F i n  t h e  sex columns. I f  any d i f f i c u l t y  
was encountered i n  t h i s  procedure, w r i t e  "I had t r o u b l e  sexing these 
f i s h "  on t h e  top  margin o f  t h e  AWL and ask your  superv isor  f o r  he lp  as 
soon as poss ib le  before sexing a d d i t i o n a l  f i s h .  

2.  Measure a l l  species' l e n g t h  i n  m i l l i m e t e r s  from t h e  middle o f  t he  eye 
t o  t h e  f o r k  o f  t he  t a i l ,  r e f e r  t o  Appendix B.3. Record l e n g t h  by 
b lackening the  appropr ia te  column blocks on the  AWL form. Column 3 on 
the  AWL form i s  used f o r  f i s h  over 999 m i l l i m e t e r s  l ong  (B ig  Daddy 
Chinook). Measure a l l  species o f  salmon t o  the  nearest  mm. Check the  
c a l  i p e r s  d a i l y ,  be fore  use, t o  ensure the  accuracy o f  t h e  measurements. 

3. Pluck the  "preferred scale"  from t h e  f i s h  us ing  forceps. Remove a l l  
sl ime, g r i t ,  and s k i n  from the  scale by moistening and rubbing between 
f ingers.  The "p re fe r red  scale"  i s  l oca ted  on t h e  l e f t  s i de  of t he  
f i s h ,  two rows above the  l a t e r a l  l i n e  on t h e  diagonal from 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  dorsa 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  of t h e  anal f in ,  
r e f e r  t o  Appendix 8.4. If t h e  "preferred scale"  i s  missing, s e l e c t  a  - 
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scale within the preferred area on e i ther  the l e f t  or r ight  side of the 
f ish.  If  no scales are present in the "preferred ;r?a" en b o t h  sides 
of the f i sh ,  sample a scale as close to  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 8.4. 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 .  
This outward 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 t o p  of gum 
card. 

5. When sampling sockeye and chum salmon repeat steps 1 through 4 fo r  up 
t o  40 f i sh  on each AWL form. 

6. When taking multiple scales per f i sh  as with chinook and coho salmon 
sample the "preferred scale" and scale #2 as shown in Appendix 8.4. 
Scale #2 i s  one inch t o  the l e f t  of the "preferred scale," and i s  2 
rows above the la teral  l ine.  Mount the 2 scales from f i sh  #1 over 1 
and 11 on the gum card as shown in Appendix B.2. Continuing, mount the 
2 scales from f i sh  #2 over 2 and 12, e tc .  If sampling 3 scales,  mount 
the scales over #1, #11, #21, e tc .  

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

8. When sampling a weired system you may use write in rain books 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. I t  i s  the responsi bil i t y  of the data collector 
to  transcribe the data before turning i t  over to  the ARB. 

9. Mi scel 1 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. Glue often obscures scale features and scales frequently 
adhere poorly t o  the card. In t h i s  s i tuat ion 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 er ror  occurs, for  
instance, in placing both 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 a l l  f ish gurry off forms and erase any s t ray marks on the 
forms before turning them in to  your supervisor. 



e .  Write i n  a1 1 comments expl i c i  t l y  and completely under remarks, 
t r a n s f e r  remarks t o  t op  margin of  AWL. 

f .  Respons ib i l i t y  f o r  accuracy l i e s  f i r s t  with t h e  primary d a t a  
c o l l  e c t o r ( s )  . The p o r t  supe rv i so r  wi 11 r e t u r n  s l  oppy o r  i ncompl e t e  
d a t a  t o  individual  c o l l e c t o r s .  Af t e r  e d i t i n g  a form, p l ace  your 
i n i t i a l s  next  t o  card #, but  not  i n  l e f t  margin. 

10. As soon a s  poss ib l e  a f t e r  completion send t h e  samples and mark-sense forms 
t o  t h e  ARB i n  Kodiak. During scheduled r a d i o  c a l l s  before  and fol lowing 
t h e  sending of  d a t a  t o  t h e  ARB,  t h e  crew l e a d e r  w i l l  n o t i f y  t h e  ARB: 1) 
t h a t  t h e  d a t a  i s  being mailed (use  a moisture-proof  c o n t a i n e r ) ;  2) what 
d a t a  i s  being s e n t ;  3) when d e l i v e r y  i s  expected in  Kodiak; and 4)  who i s  
t r a n s p o r t i n g  t h e  d a t a .  I t  i s  important t h a t  t h e s e  s t e p s  a r e  followed t o  
ensure  d e l i v e r y .  

B. SAMPLING SCENARIOS: 

1. Di f f e r ing  s i z e  crews: 

a .  One person: Wrestle t h e  f i s h  i n t o  t h e  measuring board, wearing a 
glove on one had. Measure t h e  f i s h  and w r i t e  t h e  sex and l eng th  down 
on t h e  measuring board t o  be t r a n s f e r r e d  t o  t h e  AWL a f t e r  t e n  f i s h  have 
been measured. Next, pluck t h e  p re fe r r ed  s c a l e ( s ) ,  c l ean ,  and mount 
on t h e  gum card  which i s  taped t o  t h e  AWL i n  t h e  c l ipboa rd  which i s  
s i t t i n g  on t h e  end of t h e  measuring board. A f t e r  t e n  f i s h  have been 
processed,  remove t h e  glove and record  t h e  sexes and l eng ths  on t h e  
AWL with your c l ean  hand. A s l  ime rag  may be he1 pful . 

b. Two persons: 

(1) When sampling more than one s c a l e  per  f i s h ,  one person can 
w r e s t l e  t h e  f i s h  and record d a t a  whi le  t h e  o t h e r  plucks and mounts 
s c a l e s .  The w r e s t l e r  needs t o  wear a glove t h a t  he can sl i p  o f f  
h i s  w r i t i n g  hand t o  record t h e  sex  and length  d a t a  on t h e  AWL 
form. 

(2)  When sampl ing one s c a l e  per  f i s h ,  t h e  person plucking t h e  s c a l e s  
a l s o  records  t h e  da t a .  

c. Three persons: One person w r e s t l e s  t h e  f i s h ,  one plucks and mounts 
t h e  s c a l e s ,  and t h e  t h i r d  records  t h e  da t a .  

2. Sampl ing t o t e  t o  t o t e :  

a. When sampling f o r  2 o r  3 s c a l e s  per  f i s h  (chinook and coho) use two 
persons.  

b. When sampling f o r  1 s c a l e  per  f i s h  (sockeye and chum) use t h r e e  
persons,  i f  avai 1 ab le .  

SCALE SAMPLING CHECKLIST 

Cl ipboard Penc i l s  (No.2) Gloves 
Gum Cards Forceps Measuring board o r  c a l i p e r s  
AWL'S Wax paper i n s e r t s  Sampl i ng Manual 

P l a s t i c  s c a l e  card  ho lde r s  



Some Reminders 

1. For greater efficiency in scale reading and d ig i t iz ing ,  mount scales with 
anterior end toward top of scale card. 

2. AWLs should be carefully edited. Re-check header information on AWLs; make 
sure a l l  available information i s  f i l l e d  in. Take extra care to  use the 
correct s t a t i s t i c a l  week for  the sampling or  catch date. Page numbers 
should not be repeated; a frequent e r ror  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 i s  regularly sent to  town; i t  i s  easy t o  forget which numbers 
were used. Crew leaders should take time t o  ensure tha t  the boxes are 
being blackened correctly,  i f  the boxes are 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. After AWLs are 
edited, place edi tor 's  i n i t i a l  next t o  page number, but not in l e f t  margin. 

3 .  Check t o  make sure error  codes are being used correctly,  i .e .  e r ror  code 
7 i s  wrong species, error  code 8 i s  non-preferred. Error code 6 i s  fo r  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  AWLs. After pressing 
scales,  the cards are  seldom referred t o  again, and important remarks can 
be l o s t .  Write comments in the top margin (not on the l e f t  side) or on 
the reverse of the AWL. If  there i s  not room on the AWL t o  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 fo r  the 
next day. 

6. I f  weights are taken, they may be noted in the r ight  margin of the AWL 
during sampling, but be sure t o  t ransfer  the weights to  the appropriate 
columns on the reverse of the AWL before submitting i t  t o  the ARB. 

7.  The data processing program uses the " l 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 i f  the AWLs are 
used in the order of t h i s  code. I t  should not 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. I f  AWLs get wrinkled or splotched they should be copied over before sending 
in. The optical scanning computer will misread or re jec t  wrinkled sheets. 
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STUDY PLAN FOR DETERMINING PlNK SALMON STREAM LIFE AND 
CALIBRATING AERIAL PlNK SALMON ESCAPEMENT COUNT DATA 

Due to the 24 March 1989 Exxon Valdez spill in Prince William Sound commercial salmon 
fisheries were severely curtailed in the Kodiak Management Area. In 1989 the only 
openings were special terminal sockeye fisheries in the inner Alitak Bay District and two 
late fall 6-haur commercial fisheries in the normal closed waters area of the Inner Karluk 
Section. Because of closed fisheries, about 20 million pink salmon escaped in the Kodiak 
Management Area which is well in excess of the 4.0 million fish management goal. 

The Department of Fish and Game is concerned that the abnormally high 1989 
escapement may produce a return in 1991 lower than than would be expected had only 
4.0 million fish escaped. In progress are several interrelated studies to determine the 
impact of the 1989 pink escapement. The study addressed in this document will provide 
a more precise estimate of the average stream life of pink salmon and quantify the 
relationship of aerial, foot, and weir pink escapement counts. The results will further refine 
the 1989 pink escapement estimates. 

0 bjectives: 

1. Determine the average stream life of pink salmon. 

2. Determine the relationship between aerial, foot, and weir pink salmon 
escapement counts. 

Tasks: 

1. Count the daily pink escapement into Barling, East Paramonof, Saltery, and 
Akalura Creeks and Afognak River using fish-tight weirs. 

2. On foot, count the number of live and dead pink salmon upstream of the weir 
in Barling, East Paramonof, Saltery, and Akalura Creeks and Afognak River 
once every two to three days. Additionally during each survey remove all the 
pink carcasses counted so that they are not included in subsequent survey 
counts of dead fish. 

3. Once a week tag, using a specific color code, 150 pink salmon from a daily 
weir escapement at Barling, East Paramonof, Saltery, and Akalura Creeks and 
Afognak River. On each escapement survey count the number of live and 
dead tagged fish by color code. 

Supervision: 

The Project Leaders are Charles Swanton and Bruce Barrett. Their responsibilities include 



data quality control and study design. Any change or deviation from the study plan must 
be first approved through or initiated by them. The field staff should freely consult with 
either Swanton or Barrett if a problem arises or clarification is needed. The field crew 
leaders are responsible for on site safety, daily work assignments, and documentation of 
field observations or data records. 

Single side band radio schedules will be twice daily (8:OOam and 8:OOpm) for the general 
purpose of supply requests and field camp monitoring. If weir activities conflict with this 
schedule the person conducting the radio schedule should contact another field camp so 
that someone knows that your absence is not an emergency related situation. If an 
emergency situation arises contact the Kodiak office immediately. Weir operations will be 
conducted such that safety of personnel and accuracy of the data collected are not 
compromised. Procedures and operations must adhere to those outlined within this 
manual. 

Procedures: 

Weirs: 

A fish-tight weir will be operated on Barling, East Paramonof, Saltery, and Akalura Creeks 
and Afognak River from about 5 July through 15 September. The staff are: 

PERSONNEL POSITION WEIR LOCATION DURATION 

Scott Marx 
Mark Larrison 
She1 1 y Jones 
Lisa Ranallo 
Tom Dinnocenzo 
Ed Avery 
Eric Kelly 
George Ma1 one 
Judy Brant 

Crew Leader 
Crew 
Crew 
Crew 
Crew Leader 
Crew Leader 
Crew 
Crew 
Crew Leader 

Bar1 i ng Creek 5 July - 15 September 
Bar1 i ng Creek 5 July - 15 September 
Paramanof Creek 5 July - 15 September 
Aka1 ura Creek 1 July - 15 September 
Saltery Creek 21 June - 15 September 
Paramanof Creek 5 July - 15 September 
Saltery Creek 21 June - 15 September 
Sal tery Creek 5 July - 15 September 
Akalura Creek 15 July - 15 September 

To ensure that salmon migrations are not delayed weir gates will be opened as often as 
necessary daily to keep fish numbers from building up behind the weirs. All fish passing 
through the weir gates will be individually tallied by species using hand held counters. At 
each weir the daily pink escapement count will be reported on the form in Figure 1. 
Additionally the number of pink salmon carcasses thrown over the weir will be tallied and 
recorded on the same form. At the end of each day the completed form will be placed 
in a slotted lock box which cannot be open in the field. Non-pink salmon weir counts will 
be reported on the form in Figure 2. Pink salmon escapement counts will kept strictly 
confidential, but other species counts will be reported via 3230 radio daily. The reason 
for the secrecy on the pink weir counts is to ensure that foot survey and aerial count data 
are not biased by weir count data. 



WEIR COUNTS OF THE MILY PINC UUIOH WEIIENT 

' The carcass count Is the number of dead pink salmon thrown over the weir, if 
any. The count Includes dead tagged fish; the nuber of dead tagged fish by 
color code should be recorded In the 8 c ~ t 8  section. 

Crew leader: 
Signature 

Date Signed: 



ALASKA DEPARTMENT OF F I S H  AND GAME 
KODIAK MANAGEMENT AREA 

WEEKLY SALMON WEIR CAMP REPORT FOR YEAR: /Y?D 

WEIR CAMP WEEKLY REPORT 
I 

NAME: PERSONNEL: NO : FOR WEEK ENDING (SATURDAY) 



Ground Escapement Surveys: 

Salmon escapement upstream of the weir will be counted once every two to three days 
by observers walking the entire stream to at least the upper limit of pink salmon spawning. 
Included in the survey reach will be all side channels, tributaries, and other habitat that 
pink salmon may occupy from the weir upstream. The count data will be recorded on the 
form in Figure 3. All pink salmon carcasses encountered will be counted and then thrown 
a sufficient distance on the bank to prevent their reintroduction into the counting area. 
The escapement counts will made when fish visibility is unobstructed by turbidity or other 
physical factors. This means that survey conditions must be at least ''fair" or better. 
Ground escapement surveys will be terminated after 90% or more of the escapement have 
spawned and died. This will be considered the point in time when the last live count of 
fish upstream of the weir is less than 10% of the live peak count. Observers will use hand 
tally counters and wear polarized glasses when surveying for escapement. 

Tagging: 

Weekly tagging will begin when the daily weir pink escapement counts start averaging 300 
or more fish. Each week a total of 150 pink salmon will be tagged in a single day effort. 
Each weekly group of 150 fish will bear a color coded FT-3 Floy tag specific to the week 
tagged. In order of use the weekly color codes are: orange, blue, yellow, pink, and 
green. Extra effort will be made to minimize tagging stress through careful handing of the 
fish, proper tag placement, and release of the fish in a low velocity waters where rapid 
recovery can be expected. Proper fish handling and tagging procedures will be 
demonstrated in the field. The number of fish tagged and tag color code used during a 
tagging event will be recorded on the daily pink salmon weir escapement count form 
(Figure 1). The number of live and dead tagged pink salmon by color code observed on 
each escapement survey will be recorded using the form in Figure 3. 

Aerial Escapement Surveys: 

Weather permitting once every five days by fixed wing aircraft, Kevin Brennan or Dave 
Prokopowich will count the number of live salmon by species upstream of the weirs on 
Barling, Akalura, East Paramonof, and Saltery Creeks and Afognak River beginning about 
15 July and ending about 15 September. The data will be recorded on the form in 
Figure 4. To ensure unbiased counts neither surveyor will have prior knowledge of the 
pink salmon weir escapement counts. 



Figure 3. 

FOOT SURVEY COUNT OF PINK AND CHUM SALMON ESCAPEMENT FROM THE WEIR TO THE UPPER SPAWNING LIMIT 

'Excel lent (E), good (G) ,  f a i r  (F) o r  poor (P). 
bCount inc ludes tagged and non- tagged p i n k  salmon. 
' L i s t  number o f  tagged dead p i n k  by t a g  co lo r ;  observer names, predat ion  l e v e l s .  
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Figure 4. 

AERIAL COUNT OF SALMON ESCAPEMENT FROM THE WEIR TO THE UPPER LIMIT OF MIGRATION ON SELECTED SYSTEMS 

"Exce l len t  (E), good (G) ,  f a i r  (F) o r  poor (P). 
bThe counts are o n l y  o f  1 i v e  f i s h  by species and do n o t  i nc lude  any f i s h  1 i v e  o r  dead downstream o f  'the we i r .  
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STUDY PLAN FOR QUANTIFYING THE AMOUNT OF AVAILABLE PINK SALMON 

SPAWNING HABITAT IN THE KODIAK AND CHIGNIK MANAGEMENT AREAS 

Due to the 24 March 1989 Exxon Valdez spill in Prince William Sound restricted 

commercial salmon fisheries occurred in the Kodiak (KMA) and Chignik (CMA) 

Management Areas. In 1989 the only KMA openings were special terminal sockeye 

fisheries in the inner Alitak Bay District and two late fall 6-hour commercial fisheries in the 

normal closed waters area of the Inner Karluk Section. Due to closures, about 20 million 

pink salmon escaped in the KMA which is well in excess of the 4.0 million fish 

management goal. Because of fisheries closures in the CMA the 1989 escapement there 

was 1.4 million fish which is double the management goal of 0.7 million fish. The 

Department of Fish and Game is concerned that the abnormally high 1989 pink 

escapements in the KMA and CMA may produce returns in 1991 lower than than would 

be expected had the pink escapement goals not been exceeded. Studies are in progress 

to determine the impact if any. The study addressed in this document will quantify the 

amount of available pink salmon spawning habitat in the KMA and CMA. 

Objectives: 

1. Estimate the total available pink salmon spawning habitat in the KMA and CMA. 

2. Estimate the total available pink salmon spawning habitat sampled under the 

pre-emergent fry program in the KMA and CMA. 

Tasks: 

1. Randomly measure the amount of pink spawning habitat in 17 KMA and 6 CMA 

index streams which was not completed in 1989 (Table 1). 

2. Directly measure the amount of pink spawning habitat within the spawning riffles 

sampled for pre-emergent fry sampling in 33 KMA and 18 CMA index streams 

Fable 2). 



Table 1. List of selected pink salmon spawning streams of th6 
Kodiak and Chignik Management Areas to be surveyed for 
spawning habitat, 1990. 

Stream Name Stream Number 

~odiak Management Area 

Afognak River 
Uganik River 
Little River 
Zacher River 
Uyak River 
Sturgeon River 
Red River 
Sid Olds ~iver 
American River 
Sheratin Creek 
Kukak Creek 
Missak Creek 
Kinak Creek 
Geographic Creek 
Kakavak Creek 
Big Creek 
Kashvik Creek 

~hignik Management Area 

Yanturia Creek 
Chiginagak 
Chiginagak 
Chiginagak 
Kilokak Creek 
Redbluff Creek 



Table 2 .  Kodiak and Chignik Management Areas pre-emergent salmon 
streams. 

Stream N a m e  Stream Number 

~ o d i a k  Management Area 

Portage Creek 
Paramanof Creek 
Malina Creek 
Afognak ~ i v e r  
Marka Creek 
Danger Creek 
Sea l  Creek 
Baumans Creek 
Terror  River  
Uganik R i v e r  
L i t t l e  River  
Zacher R i v e r  
Browns Creek 
Uyak R i v e r  
S turge ion  R i v e r  
Karluk R i v e r  
Red River 
Dog Salmon Creek 
Narrows Creek 
Humpy R i v e r  
Deadman Creek 
Seven R i v e r s  
Kayugnak Creek 
Kil iuda Creek 
S a l t e r y  Creek 
M i a m  Creek 
H u r s t  Creek 
S i d  Olds River 
American River  
Buskin River  
Shera t in  Creek 

**Waterfall Creek 
* * P i l l a r  Creek 

~ h i g n i k  Management Area 

Hook Bay 
Cape Kumliun 
N. Fork Kujulik 
Amber Creek 



Table 2. (page 2 of 2) 

Stream Name 

Chignik' Management Area (continued) 

Yanturia Creek 
Ocean Beach 
Foot Bay Creek 
Chiginagak 
Chiginagak 
Chiginagak 
Agripina River 
Kilokak Creek 
Redbluff Creek 
Ivan River 
Spoon Creek 
Portage Creek 
Ivanof River 
Humpback River 

**Non-index streams. 



3. Enter the data into an Rbase file and edit the file from the original data records. 

Supervision: 

The Project Leader is C.O. Swanton. His responsibilities include data quality control and 

study design. Any change or deviation from the study plan must be first approved 

through or initiated by him. The field staff are David Kaplan and Terry Geigerich, and they 

are encouraged to freely consult with C.O. Swanton on any questions or problems. 

Kaplan and Geigerich are responsible for safety in the field, completing daily work 

assignments, and documentation of field observations or data records. 

All field work will be conducted such that safety of personnel and accuracy of the data 

collected are not compromised. Further the data collection procedures and operations 

must be adhered to as covered in this manual. 

PROCEDURES: 

Operations will begin on 18 July and terminate about 25 August. The KMA and CMA 

index and pre-emergent pink streams to be surveyed are listed in Table 1 and Table 2 

respectively. Maps of the index streams, at 1 :250,000 scale with the upper and lower pink 

salmon spawning limits defined, have already been prepared. For each stream the total 

length of spawning reach will be divided into 300 meter sections. These will then be 

sequentially numbered, and using a random number generator five of the sections will be 

chosen for sampling. For each of these sections there will be 12 transects made 

perpendicular to the stream bank spaced at 25 meters apart. On each transect, stream 

width will be measured to the nearest 0.1 meter. The percentage of available spawning 

habitat will estimated, to the nearest 10 percent, based on the combined criteria of surface 

water velocity, depth, and substrate size and embeddedness along a one meter wide 

band extending the length of the transect. The criteria for pink salmon spawning habitat 

is: 

1. Velocity of 0.3 - 0.9 m/sec. 

2. Minimum depth of 15.2 cm 



3. Predominate substrate size of 0.6 to 13.8 cm. 

4. Embeddedness - substrate loose enough to dislodge material without 

excessive foot pressure. 

That portion of a transect having all the sub-components of the spawning habitat criteria 

is pink salmon spawning habitat. While that portion of a transect which is deficient of one 

or more habitat criteria sub-components is non-spawning habitat. The results of the 

transect measurements for width and and spawning habitat will be entered on the form 

shown in Figure 1. 

For areas sampled for pre-emergent pink fry the amount of available spawning habitat will 

be determined using the spawning habitat criteria as previously defined and the length 

and width parameters of each riffle. At each riffle, stream width will be measured to the 

nearest 0.1 meter at one meter intervals from the beginning to the end of the riffle. 

Additionally at every one meter width interval, the percentage of available spawning habitat 

will be estimated using the standard spawning habitat criteria. The length of each riffle will 

be the sum of the number of one meter spaced transects taken. The spawning habitat 

data measurements will be recorded on the form shown in Figure 2. 



Figure 2. PINK SALMON SPAWNING HABITAT EVALUATION FOR PRE-EMERGENT SAMPLING AREAS 

a Distance between transect i s  1.0 meter. COMMENTS: ' 
Record habi tat  t o  nearest 10%. 
Spawning habi tat :  Substrate = 0.60cm-13.75cm (0.25-5.40 inches), Velocity = 0.3-0.9 m/sec, 
Depth - 2 O.1Sm (2  6 Inches), and non-embedded substrate. 



Stream Name: 
Stream No. : 

Date: ..- 
Survey Crew: - 

Section: 

rn 

a Standard distance between transects is 25m. 

b~ecord % ' spawning habitat to nearest 10%. 

Transect' Width 

'spawning habitat: Substrate = 0.60cm - 13.75cm (0.25 - 5.40 inches), Velocity = 0.3 - 0.9 m/sec, Depth - 2 
0.15m (2 6 inches), and non-embedded substrate. 
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dComents should include stage of pink spawning activity, sampling problems, and stream temperature where 
applicable. 

(m) 

- - - 
Non-S~awnina COMMENTS~ 
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I n t  r o d u c t  i on  

I n  1383 t h e  con~rnercial sc tckeye  salrnorr ( O n c o r h y n c h u s  n e r k a )  f i s h e r i e s  
w e r e  c u r t a i  l e d  i n  m a s t  of t h e  Kodiak. Managernerrt R r e a  acte t o  o i  1 
ct=tntarninants  f r o m  t h e  24 March 1383 Exxon V a l d e z  s p i l l  t z ~ f  a b o u t  1 1  
r n i  1 1 i s n  g a l  l o n s  o f  si 1 i n t  i t  Pr i rice W i 1 1 i am Sound.  Rs a c o n s e a u e r r c e  
s e v e r a l  s o c k e y e  s y s t e r n s  h a d  e s c a p e r n e n t s  rnl-tch g r e a t e r  t h a n  t h e  
rnanagernent g o a l  f c ~ r  a p t  i rnal p r o d u c t  ictn. Fctr exarrlple t h e  Red Lake 
s y s t e n i  w i t h  a n  escaperrierit  gctal of 3Qi8, Q188 f i s h  had  a n  escapernerrt  i n  
excess o f  758,888 f i s h ,  and  t h e  R k a l u r a  sys te r t i  w i t h  a d e s i r e d  
e s c a p e m e n t  g o a l  of 58,888 f i s h  had a 118,888 f i s h  escaoerr ient .  T h e  
c o n c e r n  is t h a t  t h e  l a r g e  e s c a p e r n e n t s  rnay darnage f u t u r e  r e t u r n s  by a  
co rnb ina t  i o n  iff  f a c t o r s  i r r c l u d i n g  d i s e a s e ,  f r y  s t a r - v a t  ion, a n d  s h i f t s  irr 
t h e  p l a n k t o n  cclrnrnuni t y  c a u s e d  by excessive p r e d a t  i o n .  The  p t - i t jec t  
c o v e r e d  h e r e  will f i ~ c u s  on t h e  r e s p o n s e  o f  t h e  s o c k e y e  s r t io l t .  

G o a l :  

The c ~ v e r a l l  g o a l  is t o  q u a n t i f y  t h e  i m p a c t ,  i f  a n y ,  of sc t t -p lus  s o c k e y e  
e s c a p e m e n t  t o  s e l e c t e d  s y ~ i t e r n s  i n  t h e  K o d i a k  Managernent R r e a  cactsed  by 
t h e  138'3 EXXON V a l d e z  o i l  s p i l l .  T h e  s e l e c t e d  s y s t e r n s  i n c l u d e  Upper  
Sta t  ion L a k e s  ( c o n t r o l ) ,  G k a l u r a  L a k e ,  a n d  Red Lake.  The  o l a n  
p r e s e n t e d  h e r e  i n v o l v e s  a n  e v a l u a t  ictn of t h e  s o c k e y e  srriul t p r o d u c t  i o n  
f rurn  t h e s e  s y s t e r n s .  T h e  s p e c i f i c  i t b j e c t i v e 5  a n d  t a s k s  f o r  t h e  1 3 3 0  
srnolt prctqrarrl a t  F lka lu ra ,  Upper  S t a t i o n ,  a n d  Red L a k e s  are: 

1. E s t i r n a t e  t h e  maqr r i tude  of t h e  s o c k e y e  srnolt r u n  i n  nurnbers  i t f  f i s h ;  

2. E s t i m a t e  t h e  a g e  c o m p o s i t i o n ,  a n d  a v e r a g e  w e i g h t ,  l e n g t h ,  and  
c o n d i t i o n  for  e a c h  of t h e  rnajor a g e  classes o f  t h e  sc lckeye  srncllt r u n ;  

3. D e t e r r n i r r e  t h e  t irnirrg o f  t h e  s o c k e y e  s rno l t  r u n .  

T a s k s  : 

1. O p e r a t e  a C a n a d i a n  f a n  t r a p  c c t r r t i n u o u e l y  t h r o u g h  t h e  s o c k e y e  srflult  
m i g r a t i o n ;  

2. E s t i r n a t e  t h e  d a i l y  c a t c h  of t r a p  c a u g h t  f i s h  by  s p e c i e s ;  

3- Sarnple  228 srncllt p e r  week f o r  a g e ,  l e n g t h ,  arrd w e i g h t  frurn t h e  t r a p  
c a t c h  ; 



4. Mark seve r -a1  h c ~ n d r e d  t r a p  c a u g h t  s o c k e y e  s rno l t  w e e k l y  us i r rg  Bisrrlat-k 
Brown Y d y e  ft:~r r e l e a s e  u p s t r e a m  o f  t h e  c a t c h  l o c a t i o n  t o  d e t e r m i n e  
t r a p  ef f i c i e r ~ c y  a n d  a 1  l o w  est irnat ictn of t o t a l  srnolt r ~ u m b e r s .  

S u p e r v i s i o n :  

The F i e l d  P r o j e c t  L e a d e r s  a r e  B r u c e  E a r r - e t t  a n d  C h a r l e s  Swan ton .  The  
R s ; ~ ; i s t a n t  Pr - .o jec t  L e a d e r  is G a r y  Todd. The f i e l d  s t a f f  a n d  crew 
l e a d e r s  a r e :  

R k a l  ura 1. Ed Flver-y-Crew Leader- 
2. S h e l l y  J o n e s -  Crew 

U p p e r  S t a t  i o n :  1. E r i c .  K e l  ly-Crew L e a d e r  
2. C h r i s  H i c k s -  Crew-  

Red Lak.e: 1. T e r r y  Gieger ich-Cr-ew L e a d e r  
2. S c o t t  M a r x -  Crew 
3. Mark L a r r i s i ~ r r -  Cr-ew 

The c r e w  l e a d e r s  a r e  r e s p c t n s i  b l e  f i t r  mak ing  d a i  l y  work a s s i g n r t i e r ~ t s  a n d  
e n s u r i n g  t h a t  o p e r a t  i o n s  a r e  c o n d u c t e d  s a f e l y  a n d  a c c o r d i n g  t o  t h e  
s t a n d a r d s  d e f i n e d  i n  t h i s  manual .  S w a n t o n  a n d  B a r r - e t t  w i  1 1  
a d m i n i s t r a t  i v e l y  oversee  t h e  p r o g r a m  w h i c h  w i  11 i n c l u d e  e n s u r i n g  t h a t  
a d e q u a t e  1 IIIQ ist ic, e q u i p m e n t ,  a n d  t e c h r ~ i c a l  scrppctrt  a re  pr-uvided.  Gar-y 
Todd w i l l  b e  i n  t h e  f i e l d  f u l l  t i m e  t o  t r o u b l e  s h o s t  p r o b l e r ~ i s  a n d  
p r u v i d e  q u a l i t y  c o n t r o l  on t h e  d a t a .  

FI C a r t a d i a r ~  fan t r a p  w i l l  u s e d  irl t h e  ctut let  stream of R k a l u r a ,  Red, a n d  
Upper  S ta t  i u n  L a k e s  t o  e v a  1  c ra t e  t h e  s o c k e y e  s m u l  t rr l i  g r a t  i i tn.  Each  t r a p  
w i l l  b e  f i t t e d  w i t h  a l i v e  box, a n c h o r e d  a t  t h e  u p s t r e a m  e n d  u s i n g  
f e n c e  p o s t s  a n d  pc l ly rope ,  a n d  e q u i p p e d  w i t h  t w u  h a n d  d r i v e r 1  wi r rches  
moun ted  on a p i p e  r a c k  set o v e r  t h e  l o w e r  h a l f  of t h e  t r a p  t o  a d ~ c l s t  
e l e v a t i o n .  

The Q k a l u r a  srnolt t r a p  w i l l  b e  f i s h e d  i n  t h e  f i r s t  stream r i f f l e  
u p s t r e a r n  of  t h e  a d u l t  s a l m o n  w e i r  site w h i c h  is a t  t h e  u p p e r  limit o f  
i n t e r t i d a l  i n f l u e n c e .  The  Upper  S t a t i o n  t r a p  w i l l  b e  s i t e d  i n  t h e  
o u t l e t  stream c ~ f  Lower  U p p e r  S t a t i o n  L a k e  a b o u t  1/Z mile be low t he  
l a k e .  The  Red L a k e  t r a p  w i l l  b e  i n  t h e  o u t l e t  c r e e k .  I / ?  m i l e  b e l o w  t h e  
l a k e .  R 1 1  t r a p s  a r e  tct b e  o n  l i ~ c a t  i u n  a n d  o p e r a t i c ~ r l a l  by 15 May 133C?I. 
G e n e r a l l y  e a c h  t r a p  w i l l  b e  s i t e d  mid c h a n n e l  a n d  a t  t h e  t a i l  uf a 
r i f f l e  w h e r e  v e l c ~ c i t y  0 1 f t /sec)  a n d  d e p t h  0 1 f t .  a r e  s u f f i c i e r ~ t  for 
enctuqh f l a w  t h r o u g h  t h e  t r a p  t c ~  m i n l r n i r e  f i sh  avoidance p r o b l e m s .  
D e p e n d i n g  o n  t h e  f l o w  c o n d i t i o n s  a n d  s i z e  of t h e  t r a p  a p e r t u r e ,  
p e r f o r a t e d  srnolt p a n e l s  rnay b e  u s e d  f u r  l e a d s  t o  e n h a n c e  t r a p  
e f f i c i e n c y .  a f t e r  t h e  i n i t i a l  s e t - u p  a n d  e v a l u a t i o n ,  i f  a t r a p  is 
r e p o s i t i o n e d  or l e a d  material is e i t h e r  a d d e d  o r  d e l e t e d  t h e  a c t i o n  
s h o u l d  be w e 1  1 d o c u m e n t e d  i n  t h e  cctmment sect i i t n  o f  t h e  d a i l y  c a t c h  
r e p o r t i n g  fclrrn 1 F i g u r e  1). T h i s  is important because of t h e  l i k e l y  
c h a n g e  i n  t h e  g e a r  e f f i c i e n c y .  



Figure 1. 

DAILY SMOLT TRAP CATCH REPORTING FORM 

PROJECT LOCATION : DATE : 

TOTAL 



Each  t r a p  w i l l  b e  c h e c k e d  a s  ofterr a s  r ~ e c e s s a r y  t l - 1  r na i r r t a in  t h e  t r a p  
e f f i c i e n c y  a n d  mirrirriire a n y  f i s h  mortalities. Mirrirnal ly t h e  t t - a p s  
shclu ld  b e  c h e c k e d  e v e r y  38 rn i r ru tes  betweerr  t h e  h o u r s  ctf s u r r s e t  and  
s c t n r i s e .  D u r i n g  d a y l i g h t  hoctt-s nclrrrlally a  c h e c k  ctnce every  fc1l-t~ h o u r s  
is a d e q u a t e .  R l t  hctugh srrlolt genet -a1  l y  o u t m i  g r a t e  irr t h e  everrirrg h o u r s  
t h e r e  is e v i d e n c e  elf l a r g e  smolt rriuverrients c tccut - r ing  irr h t = ~ u r s  t=lf mid 
a f t e r n o u n  c c l i n c i d  i n g  rna ju r  w e a t  h e r  c h a n g e s  i r ~ c l  ud i n g  r a i n  s t o r m s .  I t  
is e s s e n t i a l .  t h a t  each crew k.eep a c l c t s e  v i g i l a n c e  I = I ~ I  t h e  a s s i g n e d  
srnctl t t r a p .  Unfctr t  u r ~ a t  el y t h e r e  a re  rturner-ous i n s t  a n c e s  w h e r e  c r e w  
v i g i l a n c e  h a s  beerr less  t h a n  d e s i r a b l e  artd thctctsarrds clf s r n i l t l t s  h a v e  
beerr aver-crowded a n d  k i 1  l e d  sc11 el y  d u e  t #=I c r e w  i n a t  t e n t  i verress .  

T h e r e  a r e  t w o  rnethctds fc t r  d e t e r m i n i r r g  t h e  s p e c i e s  c a t c h  irr a t r a p .  T h e  
s i m p l e s t  artd rriost comrnun p t - c ~ c e d u r e  is t o  i n d  i v  i d u a l  1 y  cocrrit t h e  f i s h  by 
s p e c i e s  w h i l e  ernptyirrg t h e  l i v e  box w i t h  a  d i p r t e t .  More s p e c i f i c a l l y  
t h e  c a t c h  is t r a n s f e r r e d  by d i p n e t  i n t o  a p a r - t i a l l y  water f i l l e d  5- -- 
g a l l o n  p l a s t i c  b u c k e t ,  a n d  t h e  f i s h  a r e  i n d i v i d u a l l y  cc lun ted  irr t h e  
p r o c e s s  of s p i l l i n g  t h e  c o n t e n t s  o f  t h e  b u c k e t  i n  t h e  stream b e l ~ z ~ w  t h e  
t r a p .  The s e c o r ~ d  rflethc~d i r r v o l v e s  a c a t c h - w e i g h t  sarnpl  irrg p r c ~ c e d u r e  
w h e r e  t h e  c a t c h  is t r a n s f e r r e d  by d i p n e t  i n t o  a s r ~ ~ a l l  mesh n e t t e d  
b a s k e t  s u s p e n d e d  a v e r  t h e  c r e e k  from a h a n g i n g  s c a l e .  The a g g r e g a t e  
w e i g h t  o f  t h e  c a t c h  is t h e n  r e c o r d e d  a n d  t h e  p r o c e s s  is c o r r t i n u e d  u r r t i l  
t h e  1 i v e  box is e m p t i e d .  Huwever d u r i n g  t h e  c a t c h - w e i g h t  s a m p l i n g  
p r o c e s s  s a r n p l e s  a r e  t a k e n  t c ~  d e t e r n i i r r e  s p e c i e s  courrt  by w e i g h t .  T h i s  
i n v o l v e s  cocrrtt i n g  t h e  number  o f  f i s h  by s p e c i e s  f rc~rn  a kr~own a g g r e g a t e  
w e i g h t  o b t a i n e d  us i r rg  a h a n g i n g  scale. G e n e r a l l y  t h e  r u l e  w i l l  b e  t o  
sa rnp le  e v e r y  t e n t h  d i p n e t  c ~ f  f i s h  for a s p e c i e s  c o u n t  by w e i g h t .  The 
s e c c ~ n d  rnethod s h o u l d  o n l y  be u s e d  when the r -e  a r e  r e l a t i v e l y  l a r g e  
nl-trtiber o f  s rnu l t  b e i n g  c a u g h t ,  a n d  the?-e is nett enclugh t i r n e  t o  c o u n t  a l l  
t h e  f i s h  w i t h o u t  i n c u r r i r r g  rflortal i t  ies. The d a i l y  sr~lolt c o u n t  d a t a  
w i l  1 b e  r-ecctr-ded ctn t h e  fcrtrrns i n  F i g u r e s  1 arid 2. 

Trap e f f  i c i e r r c y  w i l l  b e  est i rna ted  w e e k l y  by a s i m p l e  rrlark and  r e c a p t u r e  
methcld. T h i s  w i l l  e n t a i l  p l a c i n g  a b o u t  580 s r n o l t  i n t o  a h c l l d i n g  t a n k  
o f  w a t e r  c o r r t a i r r i n g  Bisrnark Brown Y d y e  ( 1  g  p e r  38 1 o f  w a t e r  f o r  3G3 
r n i r ~ u t e s ;  1 U. S. gall or^= 3.8 l i te rs )  w h i c h  w i  11 t i n t  t h e  s rno l t  artd make 
t h e r ~ i  r e a d i l y  d i s t i n g u i s h a b l e  f r o m  undyed  s r n o l t .  T h e  d y e d  f i s h  i n  t h e  
h o l d i n g  t a n k ,  which  w i  11 b e  o x y g e r t a t e d ,  w i l l  b e  moved a b o u t  0.5 r n i  les 
u p s t r e a m  by s k i f f  a n d  r e l e a s e d  e v e n l y  a c r o s s  t h e  strearn c h a n n e l .  Fctr 
t h r e e  d a y s  f c ~ l l c ~ w i n q  a release a l l  f i s h  c a u g h t  i n  t h e  tram w i l l  b e  
c h e c k e d  for t h e  d y e  mar-h.. I f  d u r i n g  a t h r e e  d a y  r e c o v e r y  p e r i o d  t h e  
p r e v i o u s l y  d e f i n e d  c a t c h  w e i  g h t  sarnpl  i n q  p r c ~ c e d u r e  is i m p l e m e n t e d  d u e  
t o  rnctre srnctlt b e i n g  c a u g h t  irr t h e  t r - ap  t h a n  c a n  b e  i n d i v i d u a l l y  
c o u n t e d ,  t h e  c r e w  is t o  s a m p l e  f c ~ r  b o t h  t h e  nur t~ber  of f i s h  c a u g h t  p e r  
sa rnp le  w e i g h t  and  t h e  rrl-trnber u f  d y e d  f i s h  c a u g h t  p e r  s a m p l e  w e i g h t .  
T r a p  e f f i c i e n c y  w i  11  b e  de te r r r i ined  by  t h e  p r o p o r t i o n  of r r~arked f i s h  
r e c o v e r e d .  The rnark arid r e c a p t  r l r e  data w i  1 1  b e  t - e c c ~ r d e d  on t h e  f o r r n  irr 
F i g u r e  3. 

F l t  e a c h  lctcat itztrb 2321 s o c b . e y e  s rno l t  a re  t o  be s a m p l e d  w e e k l y  f a r  a g e ,  
l e n g t h ,  arid w e i g h t .  S p e c i f i c  p r o c e d u r e s  f u r  c u l l e c t i n q  and r e c o r d i r r g  
t h e  i r t f o r m a t  icln is i n  G p p e r ~ d i x  R arrd E. Each  s a m p l e  s h o u l d  b e  t a k e n  
from, a s i n g l e  d a y s  c a t c h .  I f  nclt e n o u g h  s rno l t  a r e  c a u y h t  to m e e t  the 
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WORK SHEET FOR ESTIMATING SHOLT TRAP CATCH USING CATCH-WEIGHT SAMPLING 

Figure 2. 

Date: Time Period ( m i l  l t a r y )  : t o  - Project  Location : 
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10. 20. 30. 40. 
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Tota l  s: + + + = TOTAL 

GRAND TOTAL LESS BASKET WEIGHTS (a) : 

SAMPLE BIOMASS CATCH 
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ESTIMATED CATCH: Smol t (ac/b) ; Other (ad/b) 
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I I SOCKEYE SALMON SMOLT SUMMARY REPORT 
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s a m p l e  s i z e  t h e  b a l a n c e  ilF t h e  sarnple shot- i ld  b e  t a k e r 1  fr-orn the n e x t  
d a y s  c a t c h  or r ly .  S i r r c e  smelt p r i r n a r i  l y  mj .  g r a t e  a t  n i  q h t  a s i r ~ g l e  
s a r ~ l p l  i n q  d a y  w i  11 b e  t h e  24-h p e r i o d  f r -orn r ~ o s r l  .to rrclorr a n d  w i  11 b e  
i d e n t  i f i e d  b y  t 17e ca 1 enda t -  d a t  e cot - r -espond i lrrg ,t u the  f i t-st rroiarc. 
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is e x p e c t e d  t o  b e  abor..tt 21 J u ~ r e .  
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APPENDIX A 

Procedures for Sampling Salmon Smolt 



The same size goal per week is 220 sockeye salmon smolt. It is essential that the sample 
be taken randomly. In the event that more than the required sample size is in the smolt 
trap at the time of sampling the trap is to be stirred to assure randomness. When the 
smolt are randomly distributed a small dip net will be used to remove a subsample, this 
procedure will be repeated until the sample goal is met. 

Smolt samples will be kept alive and worked the day of capture. MS222 will be used to 
anesthetize the fish. The use of this chemical will be demonstrated in the field. Age, 
weight, and length data will be recorded on adult AWL forms (Appendix A.1), as no smolt 
AWL forms exist. Refer to Appendi B on the standard procedures for recording data on 
an AWL form. Record at the top of each AWL dorm: personnel collecting the data. 

A knife will be used to remove 5-10 scales from the preferred area, Appendix A.2. The 
scales will be mounted on a glass slide as illustrated in Appendix A.3. The left protion of 
each slide will be labeled with: sample site, location, date, and specimen number. 
Smolt lengths will be measured to the nearest millimeter, from the tip of the snout to the 
fork of the tail, Appendix A.4. 

Excess water will be removed from the smolt before weighing by using a paper towel as 
a blotter. Individual smolt weights will be recorded to the nearest gram. 
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APPENDIX B 

Procedure for Using AWL Mark-Sense Forms 

For Sampling Adult Salmon 



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

(Recommended by Statewide Stock Biology Group, May 1985) 

INTRODUCTION 

Salmon from the catch are sampled for length, sex, and scales annually by field crews 
throughout the state. This data base is essential to sound management of the State's 
salmon resources. This information is drawn upon by management and research 
biologists for: (1) forecasting run strengths; (2) setting 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) to gain a better understanding of the biology of each stock. 

For clarification purposes a SCALE SAMPLE and SUB-SAMPLE will be defined as follows: 

SCALE SAMPLE: A data set collected from a specific 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 statistical code. AWL and scale card number 
in a sample are consecutively and chronologically 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 adhered to when sampling for length, sex, and scales 
using mark-sense AWL forms. 

COMPLR-ING THE FORMS: 

A completed mark-sense AWL form and accompanying gum card for sampling 
commercial 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 is shown in Appendix B.2. 

Complete each section of the left side of the mark-sense form using a soft No. 2 pencil 
and darken the corresponding blocks as shown in the figures. Make every effort to 
darken the entire block as partially filled blocks are often missed by the optical scanner 
which reads and records the data from the mark-sense AWL forms. Label only one form 
at a time to avoid "the carbon paper effect" and resulting stray marks. 

Description: 
For catch sampling: Area/Samplers (name and W-R-P) 

Card: 
The AWL forms and corresponding gum card(s) are numbered sequentially by date 
throughout the season starting with 001. A separate numbering sequence will be used 







for each species, gear type, district, and geographic location. Consult your port 
supervisor for the current card number. Sockeye and chum samples will have only 1 cara 
per AWL form as shown in Appendix B.1. Coho and chinook samples will contain up to 
four cards per AWL form as shown in Appendix B.2. 

Species: 
Refer to the reverse side of the AWL form for the correct digit. 

Day, Month, Year: 
Use appropriate digits for the date the fish are caught. 

District: 
List only one district. Consult project leader for appropriate district and subdistrict 
numbers. 

Subdistrict: 
List a single subdistrict if it is known and all the fish sampled were from that single 
subdistrict. Leave blank if more than one subdistrict is involved or if the subdistrict is 
unknown. 

Stream: 
Leave blank for catch sampling. 

Location: 
For catch sampling list the appropriate port code. 

Period: 
List the statistical week in which the fish were caught (Table 1). 

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

Gear: 
Refer to the reverse side of the AWL form. 

Mesh: 
Leave blank unless specifically instructed by supervisor to do otherwise. 

Type of length measurement: 
Use (2) mid-eye to fork-of-tail (unless specifically instructed to do otherwise). Refer to 
Appendix B.3. 

# of cards: 
Mark 1 when sampling sockeye and chum salmon (Appendix 8.1). Mark IA, 1 B, IC, or 
I D  when sampling chinook and coho salmon and write the card numbers perpendicular 
to the left of the fish # column as shown in Appendix B.2. 

It is paramount to keep the mark-sense forms flat, dry, and clean. Fish gurry and water 
curling will cause data to be misinterpreted by the optical scanning reader machine. In 



Table 1. 1990 s t a t i s t i c a l  weeks. 

S t a t i s t i c a l  
Week Calendar Dates 

S t a t i s t i c a l  
Week Cal endar Dates 
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general, keep the forms neat enough and legible enough to have a stranger be able to 
make sense out of them. 

Additional data columns are available on the reverse of the AWL for individual project use. 
If you as a project leader use them and wish that data to be read by the opscan reader, 
you will need to transfer the litho code from the front of the form to the reverse. 

GUM CARD(S): 

Fill out the gum cards as shown in Appendix B.1-2. 

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

Locality: 
For catch sampling write down area in which fish were caught followed by the word catch 
(e.e., Herendeen Bay Catch). 

Stat. code and Sampling date: 
Transfer the appropriate digits from the AWL form. 

Gear: 
Write out completely. 

Collector(s): 
Record the last name or initials of the person(s) sampling. 

Remarks: 
Record any pertinent information such as; number of scales per fish sampled, 
vesselltender name, etc. Transfer this same information to the top margin of the AWL. 

SAMPLING: 

A. GENERAL 

Sex the fish and darken M or F in the sex columns. If any difficulty was 
encountered in this procedure, write "I had trouble sexing these fish" on the top 
margin of the AWL and ask your supervisor for help as soon as possible before 
sexing additional fish. 

Measure all species' length in millimeters from the middle of the eye to the fork of 
the tail, refer to Appendix 6.3. Record length by blackening the appropriate column 
blocks on the AWL form. Column 3 on the AWL form is used for fish over 999 
millimeters long (Big Daddy Chinook). Measure all species of salmon to the 
nearest mm. Check the calipers daily, before use, to ensure the accuracy of the 
measurements. 

3. Pluck the "preferred scale" from the fish using forceps. Remove all slime, grit, and 
skin from the scale by moistening and rubbing between fingers. The "preferred 



scale" is located on the left side of the fish, two rows above the lateral line on the 
diagonal from the posterior insertion of the dorsal fin to the anterior insertion of the 
anal fin, refer to Appendix 8.4. If the "preferred scale" is missing, select a scale 
within the preferred area on either the left or right side of the fish. If no scales are 
present in the "preferred area" on both sides of the fish, sample a scale as close 
to 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 directly over number 1 as shown 
in Appendix B.4. The side of the scale facing up on the gum card is the same as 
the side facing up when it was adhered to the fish. This outward facing side is 
referred to as the "sculptured" side of the scale. The ridges on this sculpture side 
can be felt 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 up to 40 
fish on each AWL form. 

6. When taking 3 scales per fish as with chinook and coho salmon sample the 
"preferred scale" and scale #2 and scale #3 as shown in Appendix B.4. Scale #2 
is one inch to the left of the "preferred scale," scale #3 is located one inch to the 
right, and both are 2 rows above the lateral line. Mount the 3 scales from fish #I 
over 1, 11, and 21 on the gum card as shown in Appendix B.2. Continuing, mount 
the 3 scales from fish #2 over 2, 12, and 22, etc. 

7. Cover the completed gum card with wax paper. 

8. When sampling a weired system you may use the old AWL forms to record the 
data. Keep the mark-sense forms in camp where they will be clean, dry, and flat. 
After sampling is done for the day transfer the data to the mark-sense forms. It is 
the responsibility of the data collector to transcribe the data before turning it over 
to the port supervisor. 

9. Miscellaneous: 

a. When scales are sampled in wet conditions it is difficult to mount scales in a 
fashion so as to result in a good scale impression being made. Glue often 
obscures scale features and scales frequently adhere poorly to the card. In this 
situation the scales should be remounted. 

b. For adipose clipped fish record the head tag number on the corresponding row 
in the first five columns on the reverse side of the AWL. 

c. Look down the form from two angles after the data has been recorded to pick 
up any glaring mistakes. A common error occurs, for instance, in placing both 
the 4 and 7 of a 475 mm fish in the 100's column with nothing in the 10's 
column. 



Appendix B . 4 -  Sca le  ramp\ing procedure showing tht prt i trtcd 
sca l r  ?amoLfng area  on an a d u l t  salmon. 

DORSAL 

'ION OF 
rake che ~ N f e r r s d  s c a l e  oa cke / \ ANAL Fa 
l e f t  *&dm o t  the f i s h ,  rro row 
a h + .  the : a te ra l  LLne- rSd on cha / \ 
dlaaonal from che p o r t s r r o r  ~ a s e r c i a n  
of ~ 3 0  dorsa l  f i n  co che a n t a r t o r  
Lnrertloa of cha ana l  r ia .  

It tha p re fe r red  s c a l e  1s misatn& take 
8 scale  sga la  oa  che l e f t  (or  r t l k c )  
s i b  of che f i s h  so mote enre four r w a  
a k w  the l r c e r a l  Llne u tch ia  ch.. r r e e  
k h d  tbe d o r s a l  fin and ahead of  cIm 
-1 fin. 

[ f  s m l l a ;  m+. than one sca le  p e r  
f i s h  cake che pre fe r red  scale  and 
r e a l e  r2 red s c a l e  *3 as shova o r  
t h e  cloaesc s c a l e r  thereof. 

- - - L a t e r a l  Line 

Ik noc t u x  s c a l e s  over 
I when c ~ a n s i e r i n g  f=am 
I f i s h  t o  gum c a r d ,  

I '. 1 

NOTE: Mount scales with 
anter ior-  portion of 
scale oriented toward 
top of card. 0 

Place s c a l e s  d i r e c t l y  over  
number on gm card. 

r 

1 8 * 4 1 8 S . ) a  

m " I* " 1, 8 ,  ,a I* 1, 

a * a s J * a t l y U u n  

- - * a r  a a' a JS L, 2 1 -  

- 



d. Keep all fish gurry off forms and erase any stray marks on the forms before 
- 

turning them in to your supervisor. 

e. Write in all comments explicitly and completely under remarks, transfer remarks 
to top margin of AWL. 

f. Responsibility for accuracy lies first with the primary data collector(s). The port 
supervisor will return sloppy or incomplete data to individual collectors. After 
editing a form, place your initials next to card #, but not in left margin. 



LENGTH, SEX AND SCALE SAMPLING PROCEDURE FOR 
ESCAPEMENT SAMPLING USING MARK-SENSE FORMS 

Salmon from escapement are sampled for length, sex, and scales annually by field crews 
throughout the state, as are salmon from the catch. The information is used similarly. 
Data is recorded in a slightly different manner and for this reason a separate instruction 
section has been prepared this year for escapement sampling. 

Appendix B.l is an example of a mark-sense form filled out for escapement sampling. 
Data must be recorded on mark-sense forms neatly and accurately. Basically the 
procedures are the same as for catch sampling, with the following exceptions: 

I. Mark Sense Forms 

A. Description: For escapement sampling, Area/Samplers (name and W.R.P.). 
(Note: write out species completely using AFS standards listed on the reverse 
of the mark-sense form). 

B. Subdistrict: Complete for all escapement samples. 

C. Stream: Consult the field crew leader. 

D. Location: Fill in the appropriate location for escapement sampling. (i.e. Bear 
River ADF&G camp 055, Nelson River ADF&G camp 056) (Table 2). If a code 
has not been assigned then leave blank. 

II. Gum Cards 

A. Locality: Write out the locality followed by the abbreviation "ESC" (e.g. Hugh 
Smith ESC). 

Remember: Even though conditions are not the best when sampling in the field, 
mark-sense forms should come in neatly written, clean, and flat. Transcribe them if 
necessary. If gum cards get wet, remount the scales. Responsibility for data lies with the 
data collector(s) not the port supervisor, or 'Yhe people in Kodiak"! 



Table 2. Assigned port and weir location codes. (Use under location in filling out 
AWL'S for catch and escapement sampling.) 

Port Codes 

001 - Pelican 
002 - Elfin Cove 
003 - Sitka 
004 - Juneau 
005 - Petersburg 
006 - Ketchikan 
007 - Craig 
008 - Port Alexander 
009 - Metlakatla 
010 - Excursion Inlet 
01 1 - Hoonah 
01 2 - Wrangell 
013 - Out of State 
014 - Kake 
015 - Gedney 
016 - Security Bay 
017 - Meyers 
018 - Pt. Baker 
019 - Klawock 
020 - Yakutat 
030 - Lazy Bay 
031 - Port of Kodiak 
032 - Pauls Lake 
033 - Thorshiem 
034 - Afognak River 
035 - Karluk River 
036 - Red River 
037 - Upper Station 
038 - Frazer Lake 
039 - Dog Salmon 
040 - Akalura River 
041 - Uganik River 
150 - King Cove 
151 - Port Moller 
052 - Dutch Harbor 
053 - Akutan 
054 - Sand Point 
055 - Bear River, ADF&G Camp 
056 - Nelson River, ADF&G Camp 
057 - Canoe Bay 
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A Guide to the Collection and Identification of Presmolt Pacific 
Salmon in Alaska wi th an Illustrated Key 

MILTON B. TRAUTMAN' 

ABSTRACT = 

This field and laboratory keg contains recommendaiions for types of equipment needed. 
instructions for preserving and labeling specimens, and descriptions oi the characters used in - 
identifying five spec3Es of PacifZ salmon. The key is illustrated with six line figures: 1) juvenile - 
salmon, 21 the first gill arch, 3) head with gill arch in situ, 4) first gill arch end eye lor comparison 
with longest rakers, 5)  method of counting anal fin rays, and 6)  ventral surface of head showing 
branchiostegals. Five plates of stippled line drawings of live lengths (25 to  110 mm fork length) 
lor each of the five species of Pacific salmon. an annotated opposable key, and a glossary u e  
also included. 

INTRODUCTION 

As adults, the five species2 of Pacific salmon 
of the genus O?zcorhynchus inhabiting western 

C North American waters are  easily identified, 
but as subadults or as smolts in silvery coloration, 
they are less easily recognized. As juveniles less 
than 125 mm (5 inches) in fork length (FL), they 
may be quite difficult to  identify. In addition, 

- characters by which presmolt juveniles can be - 

distinguished may vary with geographic area. 
Several keys for identification of juvenile 

salmon have been published, most of which uti- 
lize the number, length, and shape of the gill 
rakers on the first gill arch; number of pyloric 
caeca and branchiostegals; and absence of parr  
marks, or if present, their size and shape (Foer- 
ster  and Pritchard, 1935; Schultz, 1936; Haig- 
Brown, 1947; Clemens and Wilby, 1961; McPhail 
and Lindsey, 1970; WilimovskyJ ). In addition to 

'A  slxth species .  0. ~ ~ ~ r r s r ~ r c  ~ B r e v o o r t ~ .  inhabits t h e  s t r e ; ~ m s  
of eas tern  .Asia from the  Okhotsk Sea to  Forrnt~sa. 

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

This key describes the characters typical of 
presmolt juveniles of the five species of Pacific 
salmon in Alaska. The -common names recom- 
mended by the American Fisher ies  Society 
(Bailey e t  al., 1970, p. 17) are used, despite the 
fact that  other names appear to  be in more gen- 
eral use. These other names are inserted in pa- 
rentheses after their respective species. Trouts, 
Atlantic salmon (Salmo salar), and some other 
salmonoids are included in the key because of 
their resemblance to  Pacific salmon. 

Before presenting the key, it appears advisable 
to  describe the equipment and methods I re- 
commend for preserving specimens, laheling 
specimens, and counting, measuring, and remov- 
ing p a r t s  of specimens, so t h a t  those  not 
acquainted with my procedures may more ac- 
curately and quickly identify their material. 

S. .J. \\'ilirnovsky. 19%. Provisional key.; t o  the  fiqhes 
14 Alaska. O n  fill) S a t l .  Mar. Fish. Sen.. Auke  Bay Fish. 
Lab. .  Auke  Bay.  .iK 9IlK21. 



RECOMMENDED EQUIPMENT 

Mugngiers: Magnification in the range of 4 
to 30 will prove helpful in identification of j~~ven i l e  
salmon. A 1)inocular microscope having 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 to  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 glasses) 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 se t  gill 
rakers, etc. 

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

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

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

- PRESERVING SPECIMENS 

The careful preserving of specimens cannot be 
too strongly emphasized. Much time is lost in at- 
tempting to identify improperly preserved fisheGt 
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 t o  a t t e m p t  t o  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 
azape or the chromatophores may close so tightly 
as to he difficult to detect. If placed in too weak 
a Formalin 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 a t  least 1 wk 
and if possible no longer than 4 mo. When fish 
a re  removed from the Formalin solution, soak 
them in water for 24 to 48 hr;  then place them 
in a solution containing 70% ethyl alcohol and 
30% wate r  or  35% isopropyl alcohol and 65% 
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 \arii) not be 
deformed, twisted, or  broken; and the chro- 
matophores will remain nearly o r  fully open. 

LABELING SPECIMENS 

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

Field Number 

Use your own or a department number. A 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-62-5. 
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 stantlartl maps. U7henever pos- 
sible, avoid temporary or local names, such as 



Brown's fishing camp. An example of a brief but 
adequate recording is: Alaska, Naknek River 
System. Katmai National Monument, Brooks 
Lake. 

c 
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 

extent; degree of turbidity and source-glacial 
silt, plankton, etc.; degree of padient-low, 
moderate, or high: percentage of stream in pools, 
with or  without current; percentage of stream 
in riffles, whether flow is sluggish, moderate, 
or  swift; dominant bottom types-sand, gravel, 
boulders, bedrock, muck, silt, etc.; aquatic vege- 
tation -submerged, emergent, or  both (name 
dominant species or  genera if known). If a lake 
o r  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  and kinds of - aqua t -  
ic vegetation. 

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

(1 cm bag), etc. Describe anything that may aid in identification 
of the fishes, such as peculiar markings, habits, 

Temperature o r  habitats. 

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

IDENTIFYING SPECIES 

Other Water Conditions A juvenile salmon is shown in Figure 1 to assist 
in recognizing and defining the characters and 

C If a stream: estimate i t s  average width and the  counts and measurements used when keying 
maximum depth; - if tidal and brackish, to what out a specimen. 



First Gill Arch 

Beneath each gill cover are four fully formed 
gill arches; the first gill arch on either side is the 
par t  used for specific identification. A gill arch 
(Fig. 2) consists primarily of a bony central arch 
to which the gill rakers are  attached anteriorly, 
the gill filaments (lamellae) posteriorly. The gill 
rakers prevent solid substances such as food from 
being carried out  through the branchial 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. 

The rakers o_n the gill arch may be counted as  
a u n i c o r  the upper and lower limbs may be 
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 a re  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 (Fig; 4). With dividers, obtain 
the measurement of the  length of the longest 
raker; then place one point of the dividers a t  
the anterior edge of the  eye, the other extending 

OSTERIOR 

Figure 2 . -Firs t  gill arch of salmon after removal from left 
gill chamber: 1) gill raker: 21 gill rakers attached to  upper 
or shorter limb of arch; 3) gill rakers attached t o  lower or 
longer limb of arch: 4I angle of arch (junction of the two 
limbs or bones);-51 gill filaments (lamellael: 61 upper point 
of arch attachment; 7) lower point of 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. When all of the rakers 
on the arch are  counted as  a unit, a single number 
is given; otherwise, both limbs are recorded 
separately (the upper limb first), and then added, 
thus 12 + 20 = 32. 

The gill 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   lace. in 
which Case it be necessary '0 remove 'he Fiz"yp :!. - ~ i ~ > ; i c j  I ) ,  s:~lmon. ~ o t t v c j  /inc-\ zntIica~~* that par. 
arch. TO do this. turn back or cut away gdl cover , 1 1 , , ,  , , I  <ill i ,o \rr  which has tlrrn i.rmt,vtAII ( 8 1  \hl~tv fir-, qill 
as shown in Figure 3. Lift the first gill arch up- itrch in I ) I : I C V .  



SOCK EYE 

CHUM 

F i ~ u r e  4. -First gill arch and eye fur comparisu11 \I ith 111ncvst <ill rakpr ltbncth fiv,, . ~ ~ ~ * c i ~ ~ . ,  I I ~  lBaCific salm~Bn. 



toward the opposite edge. Because the raker is 
shorter than the eye length in juvenile salmon, 
it is simplest to 'note where the raker reaches 
in relation to the pupil. Like many body part  

( ratios, the gill raker-eye size ratios change as 
the juvenile salmon increases in l e n a h .  For 
example, in specimens a b u t  40 mm FL, the long- 
est raker may be contained about 3 times the 
eye length, 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 length of the fin base with the 

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

In countirrg the number of rays (Fig. 5 ) ,  do not 

Branchiostegal Count 

All branchiostegals (F~K.  ti), inclutling the small- 
est,  anteriormost ones are counted. Usually this 
may be accomplished satisfactorily only under 
magnification and with juveniles longer than 
40 mm FL. The branchiostegal 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 o r  16) from the coho salmon (usually 13 or 14). 

count those-anteriormost ones whiih are  less 
than half the length of the longest rays, such as  
those marked "0." Count all rays, such as  NO. 1, F i ~ u r e  6.-Ventral surface of head of salmon. Arrow points 

tha t  are  half (or more than half) the length of to  one of 14 branchiosteqnls on left side of head. - 

the longest ray, taking great care to observe the 
last ray- No. 15 in Figure 5. The last ray is usu- 

C 
ally split to its base and appears superficially as P~iOric Caeca C0unt4 
two rays, but i t  is in reality only one and should 
be counted as such. _ With a scalpel, widely open the abdominal - 

- -cavity. Sever the esophagus as far forward as  
possible; then cut off the intestine near the poste- 
rior end of the stomach. The stomach and caeca 
can now be removed as a un i t  (Fig. 7 ) .  U s e  
magnification and teasing needle as aids in count- 
ing. Counts of pyloric 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 

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

'In the key.  I have used pyloric carcit c ~ ~ u n t s  o f  my own. 
i l l  5 . -  I i l l  Of 1 1 .  l l t n  method I m e  published accoun(s of ant]  e,l,ecial]y the more 
.~lrinu It.linlh OI fin [)axe :~ntl 1 1 1  c.otln1inq r;lyn ( r a y s  :! to 15 recent ones. such as  Clemens and if'ilhy I 1 % i l  I and llci'hail 
itrcB stippled hrrr f t ~ r  emphnsir~.  and Lindsey I 19701. 



P i c u e  7.-Major portion of alimentary tract of snlrnon with 
pyloric caeca sprc-ad ul~art  ~jrc*l~urutory to  c ~ ~ u n t i n g  with aid 
of a maxnilier and teas in^ needle: 1)  extphnxur (part  of tract 
between pharynx and stomach).  21 stomach, 3)  pyloric sec-  
tion with caeca. 4 )  intestine. 
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or greenish-silvery sheen, especially when they 
are alive. To identify these fish, i t  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  t h e  s ize  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 bar 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 length when individuals attain smolt color- 
ation varies .g-eatly. both regionally and in 
specimens from the same locality; some fish of 

the  same species may  lose p a r r  and s t h e r  - 

presmolt markings when only half as  large as 
other fish. 

Because of the variations in morphology and 
coloring, it is advisable to  use the. key in con- .. 

junction with the figures and plates and to-check 
a large combination of characters. 

In using the key, first make certain your speci- 
men is a Pacific sa lmon by examining t h e  
characters under t h e  t w o  opposable g r o u p s  
labeled "1." Next, note the absence or presence 
of parr marks (see sections "Co~~tb ina t ion  of" 
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 i t  with the identifying 
characters between opposable groups 2. If parr  
marks are present, note the  absence or presence 
of melanophores on adipose and anal fins (see 
groups 3). If melanophores are absent, see sec- 
tions "Co~ilbi~tatioil o f '  under groups 4 ;  if pres- 
ent, see "Co~ithi~rittiotz of' sections under groups 
5. Decide which "Co1116iirntion of' most closely 
fits your specimen, then verify it by comparing 
the descriptions of the identifying characters 
for the opposable groups. 



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 whitefishes); many pyloric 
caeca (excludes smelts, family Osmeridae): an axillary process or scaly appendaxe 
above pelvic fin (Fig. 1, No. 14): an adipose fin; cycloid scales; upper jaw formed 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  by both premaxillary and maxillary. .I. 

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 

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

, - 

Base of anal fin loi~ger than longest ray (Fig. 5). Anal rays usually 13 to  17 (rarely 
I?, 18, or 19). Gill rakers normally 20 t o  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 D~tcoi-l~~/tzclzus-. .; .2. 

Coinbii~atioii of: No parr marks on sides and no prominent specklings on back of 
presmolt juveniles. Usually no melanophores on anal and adipose fins; if melano- 

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

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

General development - similar to chum salmon in that  yolk sac may not disappear 
-until juvenile is more than 34 mm FL, af ter  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 lacking parr  marks in the pre'smolt juvenile. 
Coloration of body-Preserved nzaterial-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 
ngt evident, the dark back lightening gradually downward to the very light 
belly. Lit-ing speci~izens-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 longest 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 ,fill 
has few specklinzs and only a slight tendency toward a dark anterior edxe in 
juveniles less than 50 mm FL; over 50 mm, blackish anterior edge becomes pro- 
nounced and tip of fin dusky. Cn~idal fill has speckling confined to basal half 
in juveniles less than 50 mm; with increasing l e n ~ t h  of juveniles, specklinyq 
appear along rays .  and in large  presmol t  juveniles lobes t end  to  become 
blackish. 



Plate 1. -Pink salmon. 



Gill rakers (see Fig. 4) -Eleven to fourteen on upper limb, 14 to 19 on lower, total 
usually ranging between 2'7 and 33 (extremes 25 and 35); rakers slender and 
rather long; most similar in size and number to sockeye salmon but shorter 
and usually fewer (normally less than 31). 

Pyloric caeca-Usually 130 to 195 (extremes 95 to 224); slender and rather long; 
differ sufficiently ir! 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 o r  15); average 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'l8 mo and 2 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 e m e y i n g  from redds, and comparatively few are  found in fresh 
water when more than 45 mm FL. 

i Combination ofi Both parr marks on sides and dark spottings on back usualIy 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 
1 disappear as  juvenile assumes smolt coloration .......................... 

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

3a line than below it, and in some specimens anterior parr  marks may be almost 

C entirely above t h e  lateral line. 
CHUM AND SOCKEYE SALMON.. .. .; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;- 

- 

Melanophores normally obvious on adipose fin in living specimens and always in pre- 
- 

served specimens under magnification (may be indistinct in juveniles from silty 
3b waters). Anteriormost parr marks appear t o  occupy a s  large (or almost as  large) ! 

an area below lateral line as above it; these parr  marks are  usually large, long, 
and wide. , 

CHINOOK AND COHO SALMON. ................................................ .5. f 
t 

Conlbination of: Gill rakers 19 to 26 (average 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 

4a 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 long and very narrow 
and sometimes may extend well below lateral line. 

CHUM (DOG) SALMON-0. keta.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
General development-Similar to pink salmon in that  yolk sac may not disappear 

until juvenile is more than 34 mm FL, after which development toward smolt 
shape is rapid. Also similar to pink salmon in being more terete (when less than 
50 mm FL) than the sockeye, chinook. and coho salmon; body depth immediately 
before dorsal fin usually 1.5 to 1.8 times head length. 



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 fa r  below lateral line as in sock- 
eye salmon; in presmolt juveniles more than 50 m m  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 34 and 50 mm, often 
fading or disappearing in larger juveniles. Living specilnelts - Markings may 
be obscured by greenish or bluish overcast of dorsal half of body and whitish or 
silverish sheen of ventral half. 

f Fins- Anal and dorsal fins small, averaging slightly larger in size than those of 
i pink salmon and averaging considerably smaller in height and area than those 

of sockeye salmon. Length of longest anal ray, when measured from snout t o  
- 

eye, reaches to, or almost to, center &ye; in sockeye salmon this measurement 
usually extends well beyond center of eye. Anal rays usually 13Cr 14 (exfiemes 
13 to 17). Dorsalfin has few or  no distinct spottings in specimens less than 50 
mm FL; inlarger 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 fays-Usually 13 or 14 (extremes 12 to  16); of 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. Many 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. 

Combi7tation 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 p a n  marks more rectangular 

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

SOCKEYE {RED) SALMOS - 0. ~rerkir. . . . . . . . . . . . . . . . . . . . . - - . . . . . . . . . . . . . 
General development-Yolk sac usually disappears, except for trace, before ju- 

veniles reach ;#I mm FL. Uotiy deeper ant1 species mu1-e slat)-sided in all pre- 
smolt lengths than in chum and pink salmons-l)ody depth immediately before 
dorsal fin usually less than 1.5 times head length. 

Parr  marks- See "Co~~lti~t;tlio,r of" above. 
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Plate 3. - Sockeye salmon. 



Coloration of body-Prcscn)ed mutenil-Dorsal ridge usually contains a series 
of more or less distinct spots in specimens less than 35 mm FL, becoming more 
cenfluent in fishes between 40 and 55 mm FL and sometimes merging 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 ridge, especially that  portion behind dorsal fin; in addition 
to these spots, in fishes more than 35 mm FL, another longitudinal row of spots 
develops between dorsal ridge and upper halves of parr marks. Living speci- 
ntctts-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 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, the fin being bordered on its free 
edges with whitish (see lowest figure, Plate 3). Caudal fin has few specklings 
o d a s a l  half, the lobes having few or  no melanophores, e v e n G  rather 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 to fewer, blunter 
rakers of chum salmon, which has 19 to  30. 

Pyloric caeca-Usually 65 to 95 (extremes 45 t o  115); usually considerably iewer 
than in pink, chum, and chinook salmon, and averaging more  than  in coho 
salmon. 

Branchiostegal rays-Usually 13 to  15 (extremes 11 to 16); of value chiefly in 
separating this species from chinook salmon, which average more. 

Scales in lateral line-Between 125 and 140; of value chiefly in separating 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 streams tributary to  
lakes; a small minority spawn in streams without a lake, in lake outlets, or on 
lake beaches. After rising from redd, young move downstream rather rapidly 
to a lake, remaining 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 4); anterior half of adipose 
with few melanophores or none. Anal fin with few melanophores or none, but  when 

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

CHINOOK (KING) SALMON- 0. I~hutc.!~lsche. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
General development-Yolk sac usually disappears or is reduced to a trace before 

juvcl~ilcs rci~ch 3'2 mm FL. Body deeper and species more slab-sided in all pre- 
smolt lengths than in chum and pink salmon; body depth immediately before 
dorsal f in  ~ s u i ~ l l y  less than 1.5 times head length (range 1.1 to 1.5). 

Pnrr marks-.Almost invariably rec tan~v la r  and lonc vertically; marks usually 
situ;~tcd on cach side of lateral line; dark parr marks and other 
m;~i.kinrr;s c.ontl-;lst SII ; I~-~I>.  ivith lixhter I,ac.krr;round of I)ody in some living and 
most pl.csel.~~cti specimens. 



Plate 4.-Chinook salmon. 



Coloration of body-Ptrxc-nic*d t 1 ~ 1 i t ~ ~ ~ i i i l - 1 3 i 1 ~ k ~ r 0 ~ n d  color of body ~ e n e r a l l y  
much lighter than body color of coho salmon, usually contrast in^ sharply with 
daik dorsal stripe or spotting, parr marks, and prominent dorsal spottings; 
blackish band astride dorsal ridge usually bold and unbroken in specimens 
less than 80 mm F L  and especially on ridge before dorsal fin; in larger juveniles 
dorsal band often breaks up into series of spots, disappearing in larger pre- 
smolts as other spottings on dorsal half of body become more numerous and dis- 
tinct; spottings between dorsal ridge and parr marks absent in fishes less than 
35 mm FL, developing rapidly thereafter into many large and small spots and 
increasing in numbers as juveniles approach smolt stage. Living 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 t ip 
to beyond posterior edge of pupil and sometimes beyond posterior edge of eye; 
distal edge of anal slightly falcateinspecimens 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 FL 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 fill 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. 4) -Seven to twelve on upper limb, 10 to 16 on lower, total 
- usually ranging between 20 and 25 (extremes 19 to  28); rakers short andsimilar 

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- Usually.16 to 18 (extremes 13 to 19); average number great- 

e r  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 4 to 6 .  Jacks may occur. A 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  150 mm FL. 

Contbination 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, including chinook salmon; 
in all except smallest specimens, anterior or leading edge of anal fin is whitish, 
with a dark bar parallel and posterior to it;  remaining, posterior portion of fin 
usually abundantly speckled with melanophores except for distal and posterior 
edges (see Plate 5). 

COHO r SILVER) S A L ~ I O N  -0. kis~ctch.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Plate 5 .  
General development-yolk sac usually disappears. except for a trace. before 

juveniles reach 32 mrn FL. Body deeper and species more slat)-.;i(letl in all pre- 



Plate 5. -Coho salmon. 



smolt lengths 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 long verticaiiy, their d w s r  
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-Preserved maten'al-In all but smallest specimens, contrast 
between all body marks and background color of body is not as 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 5 ) ;  spots on dorsal half of body often increase in number and/or de- 
crease in size as individuals approach smolt stage. Living specimens-Parr 
marks and other body markings may be obscured by dark coloration of body or 
by bluish sheen  

Fins - Anal and adipose fins described under "Combi,zation of' (this section). G a l  
rays usually 13 or  14 (extremes 13 to 16). Dorsal fin has comparatively few 
melanephores scattered over i t  in smallest specimens; in those more than 32 
mm FL the number of melanophores increases, especially on o r  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). Caudalfin 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 114); of value in separating this 
species from chinook, pink, and chum salmon, which normally have more than 
100. 

Branchiostegal rays- Usually 13 or  14 (extremes 12 to 15); average number less 
than in chinook salmon, which normally has 15 o r  more. 

Scales in lateral line-Between 120 and 140 (average 128); 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 a re  found in fresh 
waters when 150 mm FL. 
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0 Key to Field Identification of Anadromous Juven i l e  Salmonids 

the Pacific Northwest 

. . . . .  
ROBERT J. McCOXNELL and GEORGE R. SNYDER 

. . . . Nationnl Nnrine Fisheries Senrice 
Northwest Fisheries Center 

. . 2725 Montlake Boulevard ~ z s t  
Seattle, Washington 98102 

. .. 

. . 
. . . . 1 

. . .  ABSTRACT 
C 

A key is presented with descriptive illustrations t o  help in field identification 
of live, juvenile salmonids in fresh waters of the Pacific North\lTest. Other juve- 
nile fish that may be mistakenly identified as  salmonids a r e  included. 

- .  
INTRODUCTION native characteristics indicat2d by numbers in 

parentheses (numbers on the drawings corres- 
Speuics idelltificntion of lire, a n a d r o ~ o u s  pond to numbers of shtemcnts  in the key). 

Oier;;.flc salmol~ids is ftrqurltriy a pruulri.1 to . Continue in tllis manner until the specimen is 
. the field biologist. The purllose of this key identified. Some external cl~aractcristics a r e  

is to list and illustrlte the esternal c11arac:er- positive separating features (marked with as- 
istics which rvill e x ~ ~ c d i t e  field identification terisk), ,!-hereas others a r e  not. Therefore. two 
of juvenile salmonids in the Pacific North\r*est. o r  more statements sllould be :onsidered bcfore 

Five sllecies of Pacific salmon (pink, c h m ,  final rejection. If a precise identification.csn- 
' sockeye, chinook, and coho) : four species of not be made using the external characteristics 

trout (cuttllroat. brown, Dolly. Yarden, and --and tile fish can be sacrificed, a positive ident- 
rainbow o r  steelhead); and other juvenile and ification can usually be mafie from internal 
adult f s h  ' that  m a s  be mistaken for  salmon or  features (marked \r*ith double asterisks). A 
b u t  in  fresh water a re  described in this kvy. bibliography of keys that  util're more descrip- 

tive internal characteristics i s  included in this 

USE OF KEY -. paper. . ! 

The characteristics for identificatiol~ are list- KEY 
ed in a series of altcrn:ltive stnteme~lts, some 
of ~vhich a re  i1lustr;~ted. To irsc the kcy, ex- 1. (47) Adipose fin and scales present. 
amine the first statemel~t; if al)~licnble. pro- (Fig. 1) 

. ceed to tlie ]lest and continue to successise 2. (48)  Fleshy appendage a t  base of pelvic 
stntcmcnts until the species is ide~itificd. If fins present. 
a statement is not applic;tble, pass to the alter- 3. (49) Mouth large, reaching a t  least to 

Especially adult srnclt, family Osrneridae. 
centcr of eye. 

Family ~airnonidne 



Figure  1.-A hypothetical salmonid showing external characteristics. 

. -  

0 . .  
4. (17) AnaI fin F;~h.er than long, with 8 to 

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

Genus Salmo - 
8 

Genus Oncofhvnchus 

I 
F b r e  2.-Anal fins: (A)  Trout, genus Salmo: (B) Pacific salmon. genus O,~rorl~ynritur. The two d r a ~ v i n g .  show (lifferences in s t ructure and fin my c o u t .  (Xote that  the length of the annl fin is i t s  overall basal length, 
and it.3 heicht is  tha t  distance from the origin of the fin to the tip of the anterior lobe. In  counting fin n y s .  in- 
clulle only those which originate from the brae and terminate a t  the outer margin of the fin o r  a r e  half  aa long 

I 
8' (0' greater than] tho longest rzy.) 

I... , . 



AD OF VOMER 

-- 
SHAFT OF VOMER 

.Figure 3.-Location of dentition in (A)  thc roof and (R) thc floor of the mouth of salrnonid fishes. (Presence o r  
abscnce of tceth on the vorncr o r  tongue may be determinetl by use of the little finger o r  a blunt instrument. The ' 
small hyoid teeth at the base of the  tonguc a r e  located between the giii arches of the lower j aw and a r e  dificuit 
to find.) . Q . 

6. (18) Dorsal fin with large dark spots. '16. (20)  P a r r  marks almost round. 
Trout t 'Rairtbow o r  
Genus Salmo steelhead trout -.. . 

(Sa!mo gairdneri) 
7. (53)  Adipose fin not orange; no row of 

pale round spots along lateral line. 
8. (12)  *Small hyoid teeth at base of tongue. 

(Fig. 3 E )  
9. (13)  Not more than five parr marks on 

mid-dorsal ahead of dorsal fin. 
10. (14)  Maxillary reaching past postprior 

margin of eye. 0. (15)  Red or  yellowiih hyoid mark Under 
lower jaw. Tail usually black spotted. 

Cutthroat ti-out 
(Salmo chrk i )  

17. (4) Anal fin longer than high, with 13 
o r  more deve1oped rays. (Fig. 2B) 

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

Pacific salmon . . . . 
. I1 

. . 
.. Genus Oncorhgnch~cs  

. . .  
19. ( 2 0 )  No parr  marks. Fly leave fresh -- -- . . . 

water while small-approximately . . . , 
. . . : - ..-. 

1.73 inches ( 45  mm) long. . . 
Pink saImon 
(0. gorbuschn) 

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

sal ridzc ii11cad of dorsal fin. 
.14. (10) 3Inxillnry short, not reaching past 
- . .  . posterior margin of eye. 
15. (11)  No hyoid mark under lower jaw. Few . . .  

or no spots on tail. 

0 Y 
. / 

3 ' - I 
I 
I .  

-...... -.. -. . -- . ..._ - - - -. --.- '. - . - - --- ..-- ..--- -- -.- -.*-- .. -__ __ ._ _ _-- 
,' r '. 

.-- - 



20. (16) P a r r  marks present as vertical bars 
o r  oval spots. 

-21. (30) P a r r  mnrlw s l~or t ,  extencling little, 
if ally, below lateral line. 

22. (25) Gill rakers on first arch, 19 to 2G. 
' ** Pyloric caeca, 140 to 186. 

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

24. (27) Snlsll when migrating from fresh 
water, approximately 1.5 inches (40 

. m m )  long. 
Chum salmon 

21,'c!3 
(0 .  ketn) 

I .  
I I 

. . . . 
1 .  . . . . .  . . 
I ' .. . 
I . . . . .  '0 ' ,  I 

4 .  

25. (22) Gill ntkers on first arch, 30 to 40. 
. . .  

! i . . * * ~ y l o r i c  caeca GO to 115. 
I .  26. (23) P a r r  rnarks usually sharply defined. 1 : .  . . 
i :  ... . ... Sides below lateral line silvery, not 
* . . .. . I  . .  iridescent green. 
I ;  . . . . - ---\- 27. (24) Relatively large when migrating ! !  . . - -  
I I 

. f rom :fresh water, approximately 3 
to 5 inches (80 to 12G mm) long. 

i l  ..: 
1 I . . .. 
, I  . ' - 

'.'- -- 28. (31) Gill ritkers long and slender, more 
. . . . than :;9 on first arch. 
: I 

: I  . .  . . .  . . .  , - . 29. (32) Adipose fin clear, not pigmented. 
I , - . . , . . . . .  

. . 
Sockeye salmon 

I .  . i 
! I - I . . 

(0 .  nerka) 

30. (21) P a r r  m:tl.ks l a ~ . ~ c ,  vcrtical bars ccn- 
tered by 1;itel.al line. 

31. ( 2 3 )  ':%ill l.;~liel.s short a ~ ~ c t  thick, fewer 
than 29 on first arch. 

32. (23) Atlil~ose fin a t  Ieast ~ : u t i a l l y  pig- 
mented. 

33. (40) **PlyIoric caeca rno1.c than $0. 
34. (41)  P a r r  marks broader thnn inierspaces. 
35. (43) Anterior rays of anal f i l l  not dis- 

tinctly longer than rest, not white 
edged. 

36. (43) Anal fin not 11i~mented. 
37. (44) Elnck spots, when present, cn  both 

lobes of caudal fin. 
38. (45) Adipose fin not completely mottled, 

clear area a t  anterior base of  fin. 
39. (46) Black gums along base of lower teeth. 

Chinook salmon 
(0 .  tshazv~tscha) 

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

sl~aces. 
42. (35) Anterior'rass of anal fin elong-ated; 

when dellressed they extend to base 
of last ray. (Fig. 2B) 

43. (36) Anal fin ~ ~ i ~ m c n t e d  between r;lys, re- 
sulting in black banding. 

44. (37) Elack spots, when present, 011 upper 
lobe of caudal. 

45. (38) Adipose fin completely pigmented. 
46. (36) JIoutIl g m y  to white. 

Coho salmon 
(0 .  kkutch) 



47. (1) Adipose fin not present; scales pre- W I L I ~ I O ~ ' S I ~ Y ,  N. J. 
sent o r  lacking. 1955. Provisional keys to  the fishes of 

Not Safmonidse Alaslia. U.S. Fish Wildl. Serv., Fish. 

0 Res. Lab., Juneau, Alaska. 113 p. (Pro- 
48. (2) ,No fleshy appendage a t  base of pelvic cessed.) 

. fins. California 
Smelts SHA4POVXLOV, LEO. 
Family Osmeridae 1947. Distinctive characters of the spe- 

. . . - . ... . . -  . . cies of anadromous trout and salmon 

.r'. -49. (3r . Mouth small, not reaching center of ' found in California. Calif. Fish Game 
a eye; teeth weak or absent. . . .... 33: 185-190. 

. 60. (51) Depressed dorsal fin, shorter than Canada 
head. . CARL, (3. CLIFFORD, W. A. CLEJIENS, 

Whitefishes and C. C. LINDSEY. 
Genus Coregonus 1967. The fresh-water fishes of British 

Columbia. B. C. Prov. Mus., Dep. Rec- 
61. (50) Depressed dorsal fin, longer tllan reation Conserv., Handb. 5. 198 p. 

+cad. CLEJIESS, W. A. 
Arctic grayling .- 1935. The Pacific s a l m ~ n  in British Co- 
'(Thymalbis arctic=) lumbia waters. B. C., Rep. Comm. Fish. 

1934: IC103-K105. 
52. (5) **Teeth on head of vomer only. CLEIIENS, W. A*, and G. V. WILEY. 

Chars 1946. Fishes of the  Pacific Coast of Can- 
Genus Sabeli7rz~s ada. Fish. Res. Board Can., Bull. 68. 
Dolly Varden (S. mnln~n) 368 p. 

FOEESTER, R. E., and A. L. PRITCIIXRD. 
63. (7) Adipose fin orange; row of d'ztinct 1935. Tlle identificatior of the young of 

pale round spots alonrr lateral h e .  the five species of Parific salmon, with 

0 Brown trout 
notes on the fresh-water phase of their  - 

(Salnzo t nr?tn) life-history. B. C., Rep. Comm. Fish. 
\ 1934 : IClOG-Kl16. 
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INTRODUCTION 

Frazer Lake i s  l oca ted  on t h e  southern end o f  Kodiak I s l a n d  and i s  the  second 

l a r g e s t  l a k e  on t h e  Kodiak Archipelago (F igure  1) .  The l a k e  covers 4,200 acres 

and i s  8.6 m i  l ong  and 0.8 m i  wide. P i n n e l l  Creek i s  t he  major l a k e  i n l e t  stream 

and i s  l oca ted  on the  northwest end of t h e  l ake .  The l a k e  o u t l e t  stream i s  Dog 

Salmon Creek which f lows south 8.0 m i  i n t o  lower Olga Bay. A n a t u r a l ,  30 f t  h igh  

f i s h  b a r r i e r  fa1 1  s  occurs on Dog Salmon Creek 0.6 m i  below t h e  o u t l e t  o f  Frazer 

Lake . 

Sockeye salmon (Oncorhvnchus nerka) were f i r s t  in t roduced i n t o  Frazer  Lake i n 

1951 through an egg t r a n s p l a n t  (Russel l  1972, B l a c k e t t  1979). For t h e  nex t  20 

years (1952 - 1971) a  combination o f  egg, f r y  and a d u l t  t r ansp lan ts  were used 

t o  develop t h e  popu la t ion .  From 1951 through 1956 egg p l a n t s  were made from 

Kar luk  Lake e a r l y  run  f i s h ;  i n  1958 and from 1961 through 1969 e a r l y  run  adu l t s  

from Red Lake were in t roduced;  i n  1961, 1966 and from 1968 through 1971 f r y  from 

e a r l y  r u n  Red Lake s tock  were in t roduced;  and i n  1968 eggs f rom Becharof Lake 

o u t l e t  spawners were t ransp lan ted t o  t h e  system. Although Kar luk  Lake, Red Lake 

and Becharof Lake stocks were a l l  in t roduced i n t o  the  Frazer  Lake, i t  i s  no t  

known which s tock  was t h e  major c o n t r i b u t o r  t o  t h e  success o f  t h e  Frazer 

i n t roduc t i on .  

The f i r s t  a d u l t  sockeye r e t u r n  from t h e  t r a n s p l a n t  occurred i n  1956. That same 

year  and through 1962 the  a d u l t  r e t u r n s  were back-packed over  t he  Dog Salmon 

Creek f a l l s  t o  t h e  lake .  I n  1962 an Alaska f i shpass  was i n s t a l l e d  a t  t he  f a l l s  

(Ziemer 1962). An a d d i t i o n a l  f ishpass was added i n  1979 (B lacke t t  1987). 



Figure 1. Frazer  Lake wi th  i n l e t  streams and l i t t o r a l  se in ing locations 
i d e n t i f i e d .  
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I n  i n i t i a l  response t o  conse rva t i ve  management p r a c t i c e s ,  escapements i n t o  Frazer  

Lake expanded from fewer than  25,000 f i s h  b e f o r e  1971, t o  55,000 - 83,000 f i s h  

d u r i n g  1971-75, t o  119,000 - 142,000 f i s h  d u r i n g  1976-79, and t o  378,000 - 

430,000 f i s h  d u r i n g  1980-82. I n  t h e  l a s t  f i v e  years  escapements have f l u c t u a t e d  

f rom fewer  than  41,000 f i s h  (1987) t o  more than  485,000 f i s h  (1985).  

The optimum sockeye salmon escapement f o r  t h e  F raze r  Lake system was es t imated  

by B l a c k e t t  i n  1975 a t  383,000 a d u l t s  ( B l a c k e t t  1979) . H i s  o r i g i n a l  

c a l  c u l  a t i  ons i n d i c a t e d  an almost equal balance between ava i  l a b 1  e spawning area 

(400,000 a d u l t s )  and r e a r i n g  (365,000 a d u l t s )  h a b i t a t .  Subsequent e v a l u a t i o n  

i n d i c a t e s  t h a t  F razer  Lake i s  r e a r i n g  1 im i t ed ,  and t h e  optimum escapement i s  

between 140,000 and 200,000 f i s h .  The f o r e c a s t  f o r  t h e  1990 r u n  i s  564,000 

sockeye salmon. Most o f  t h e  1990 r e t u r n  was produced by t h e  1984 and 1986 broo 

yea r  escapements which averaged 90,000 f i s h .  

Sockeye salmon escapements have been counted a t  t h e  Frazer  Lake f i shpasses  s i nce  

1956, and smo l t  have been sampled t h e r e  s i n c e  1965. A d d i t i o n a l  escapement 

coun t i ng  began i n  1983 w i t h  a w e i r  on Dog Salmon Creek 0.3 mi upstream o f  lower  

Olga Bay. T h i s  l o w e r  escapement enumerat ion s i t e ,  l o c a t e d  c l o s e  t o  t h e  f i s h e r y ,  

p rov ides  t i m e l y  in-season r u n  s t r e n g t h  i n f o r m a t i o n  on sockeye salmon and a l l ows  

m o n i t o r i n g  o f  o t h e r  salmon species escapements, i n c l u d i n g  p i n k  (0. gorbuscha), 

chum (0. m) and coho (0. k i s u t c h )  salmon spawning below t h e  Frazer  Lake 

f i shpass .  



In 1986 the  Fisheries Rehabil i t a t ion  and Enhancement and Development Division 

t ransferred the  Frazer Lake f i  shpass operation t o  the  Division of Commercial 

Fisheries (CF) . 

OBJECTIVES: 

The overall CF goal f o r  the  Frazer Lake system i s  t o  optimize natural sockeye 

salmon production and accurately forecast  annual runs. The spec i f i c  objectives 

of the  1989 f i e l d  program are  to: 

1.  Provide f i s h  passage in to  Frazer Lake. 

2. Determine escapement timing and magnitude. 

3 .  Estimate age and sex composition, and mean length of the  escapement. 

4. Determine smolt timing, age composition, weight by age, and r e l a t i v e  

abundance. 

5. Determine the  escapement d i s t r ibu t ion  t o  the  various spawning grounds. 

SUPERVISION 

The Frazer Lake crew leader i s  Jean White, and the  a s s i s t an t  i s  Tom Rivest. 

Jean will  be responsible f o r  making da i l y  work assignments and insuring t ha t  

operations a re  conducted sa fe ly  and according t o  the  standards defined in t h i s  

manual. Pat Holmes wi 11 oversee the  project .  

PROCEDURES 

Escapement Passage 

The old (1962) Frazer Lake fishpass wil l  be operated from approximately 15 June 

t o  21 August. The 15 June s t a r t i ng  date  i s  t en ta t ive .  Actual s ta r t -up  of the  

old f ishpass wil l  occur on the  day following the  f i r s t  sockeye count a t  t he  Dog 

Salmon River weir. The fishpass i s  not t o  be opened any e a r l i e r  than necessary 



t o  minimize smolt  passage through the  f ishpass.  The new f i shpass  (1979) w i l l  

be ready f o r  use by 15 June. However i t  w i l l  n o t  be operated unless passage 

r a t e s  i n  t h e  o l d  f i shpass  exceed approximately 30,000 f i s h  per  day. 

I n  assoc ia t i on  w i t h  t h e  f ishpasses, t h e  lower a d u l t  we i r  w i l l  be checked d a i l y  

t o  insure  t h a t  i t  i s  f i s h - t i g h t  f o r  a d u l t  salmon. D a i l y  i nspec t i on  i s  necessary 

due t o  brown bears pushing aga ins t  t h e  w e i r  and loosening t h e  w e i r  panels.. The 

upper o r  t op  w e i r  w i l l  be p e r i o d i c a l l y  checked t o  i nsu re  t h a t  i t  i s  opera t ing  

e f f e c t i v e l y  t o  prevent  f a l l b a c k  o f  a d u l t  f i s h  over t h e  f a l l s .  S p e c i f i c  

i n s t r u c t i o n s  on opening, ma in ta in ing  and c l o s i n g  t h e  f ishpasses are i n  

Appendix A.  

The bulkhead a t  t h e  f i shpass  entrance w i l l  be padded w i t h  a s t r o t u r f  t o  reduce 

f i s h  m o r t a l i t y  associated w i t h  jumping a c t i v i t y  a t  t h e  f i shpass  entrance. 

Escapement counts w i l l  be made a t  t h e  e x i t  tank  as o f t e n  as requ i red  t o  prevent  

f i s h  b u i l d - u p  and m i g r a t i o n  delay.  General ly  a t  l e a s t  f o u r  counts w i l l  be made 

d a i l y .  Dur ing t h e  peak o f  t h e  escapement m i g r a t i o n  i t  may be necessary t o  count 

almost cont inuously .  F i sh  e x i t i n g  the  t o p  tank  w i l l  be i n d i v i d u a l l y  counted by 

species us ing  hand-held t a l l y  counters. The counts w i l l  be recorded on Form 

F1- l (86)  (F igure  2 ) .  

A standard sampling day f o r  a l l  a c t i v i t i e s  except f o r  smolt  w i l l  extend from 

midn igh t  t o  midnight .  



Figure 3 .  

FRRZER RIVER FISH PGSS ESCnFoEMENT REPORTINO FORM 

year --------- 

I / ,  Related directly to f ishpass; identify specific cause if known under " R e n l a r k r " .  

2/ Include weather and other speicies counts. 



Escapement Sampling 

Sockeye salmon escapement sampling f o r  age, length ,  and sex (ALS) da ta  w i l l  be 

conducted weekly through the  escapement m ig ra t i on .  The sample s i z e  per  

s t a t i s t i c a l  week i s  240 f i s h  (Table 1). When poss ib le  a weekly sample should 

be c o l l  ected from a s i n g l e  day's escapement. I f  necessary a sample may be taken 

over two consecut ive days b u t  n o t  more than t h i s  even i f  a complete sample i s  

no t  obtained. 

The procedure f o r  c o l l e c t i n g  and record ing  sockeye (ALS) data- i s  i n  Appendix 0 .  

Smo7t Sampling 

There are two aspects o f  t h e  smolt  sampling program. The f i r s t  invo lves  

measuring t h e  re1  a t i v e  abundance o f  t h e  ou t -m ig ra t i on  and the  second i s  measuring 

smolt  q u a l i t y .  Abundance w i l l  be measured by t h e  catches i n  t h e  concrete t r a p  

and an i n c l  ined p lane t r a p  a t  t h e  lower a d u l t  we i r .  The concrete t r a p  which i s  

an i n t e g r a l  component o f  t he  a d u l t  we i r  w i l l  be operated cont inuous ly  from 16 

May through 15 J u l y  (F igure 3).  The t r a p  w i l l  be o u t f i t t e d  w i t h  approximately 

30 feet  o f  smol t  panel f i t t e d  aga ins t  t h e  upstream s ide  o f  t h e  a d u l t  w e i r  t o  

increase t h e  f i s h i n g  area. Visqueen w i l l  be placed along t h e  face  o f  t he  smol t 

panels t o  i nsu re  adequate f l o w  i n t o  t h e  t rap .  The i n c l i n e d  plane t r a p  w i l l  be 

operated from 16 May through 15 Ju l y .  I t  w i l l  be pos i t i oned  between w e i r  unipods 

6 and 8 and o u t f i t t e d  w i t h  13 - foo t  o f  smolt panels (F igure 4 ) .  



Table 1. 1990 ca lendar  weeks. 

S t a t i s t i c a l  
Week Calendar Dates 

S t a t i s t i c a l  
Week Cal enda'r Dates 



Figure  3. (paqe 1 of 5 )  

SOCKEYE SALMON SMOLT CATCHES - FRAZER LAKE FISHPASSES 

1 Inel ined Plane Trap 



' ' Figure 3. (page 2 of 5 )  

SOCKEYE SALMON SMOLT CATCHES - FRAZER LAKE FISHPASSES 



Figure  3. (page 3 of 5 ) '  

SOCKEYE SALMON SMOLT CATCHES - FRAZER LAKE FISHPASSES 

1 Identify mortrlltlcr by t rap .  Identify ott~ut- apecler catch  by t r a v  clri r ever-be sloe. 



a Figure 3. (page 4 of 5 )  

SOCKEYE SALMON SMOLT CATCHES - FRAZER LAKE F ISHPASSES 



Figure 3. (page 5 of 5) 

SOCKEYE SALMON SMOLT CATCHES - FRAZER LAKE FISHPASSES 

1/ Ident i fy  morta l i t ies by trap. Identify o ther  species catch by t r a p  on reverse side. 



Figure 4. Schematic of the Frazer Lake fishpassas. 



The concrete and inclined plane traps will be checked as often as necessary to  

insure the traps are fishing ef f ic ien t ly  and mortali t ies are not occurring. 

Minimally there should be three daily checks per trap. Each time a t rap i s  

checked the catch will be counted by species and released. All catch data will 

be recorded on Form FL 87-1 (Figure 3 ) .  

Smolt catches are t o  be sampled weekly age, length and weight. Specific 

procedures fo r  collecting smolt age, length, and weight data i s  in Appendix C .  

A weekly sample will consist of 200 f i sh .  The sample should be taken from a 

single days catch from the incl ined plane t rap.  If  the incl ined plane t rap  does 

n o t  have suf f ic ien t  numbers of f i sh ,  the difference t o  complete sampling 

requirements will be obtained from the concrete t rap  on the same day. I f  both 

traps do not have enough f i sh  t o  meet the 200 sample s ize,  sampling may extend 

into the next day b u t  not beyond. A smolt day encompasses the 24-hr between noon 

of one day t o  noon of the following day and i s  identified by the calendar date 

corresponding to  the f i r s t  12-hr period. 

Species identification keys are in Appendix D. 

Escapement Surveys and Beaver Dam Remova7 

All lake in l e t  streams (except Pinnell Cr.)and the lake out let  will be surveyed 

weekly beginning on 15 July and ending on 21 August. Each area will be surveyed 

to the upper spawning 1 imi t .  The mouths of the in l e t  streams will be counted 

separately from the stream proper. The observers will survey on foot, wear 

polarized glasses,  and use hand-held t a l l y  counters t o  record 1 ive and dead f ish 

by species. The survey data will be recorded on form FL 87-2 (Figure 5 ) .  



Figure 5 .  

SOCKEYE SALMON STREAM SURVEY LOG FL87 -2 

I /  For F r r r n  Lake surveys munt thr, nurkr of l i v e  flrh on the snorls but erclude f i rh alch are off stream wutn, arta under r W k  owlgnrte If of the 
escrPemt sp&miq on the east a d  mst sldw of tne lake. 

1 



Pinnell Creek and Frazer Lake (excluding i n l e t  streams mouths) wil l  be surveyed 

by the  crew leader a t  l e a s t  twice from the  a i r  between 24 July  and 21 August. 

Limnologica7 Support and Juvenile Fish Rearing in the Littoral Area 

The Frazer Lake crew will  a s s i s t  FRED Division as needed t o  insure lake 

1 imnol ogical data are  col 1 ected. 

Three Frazer Lake l i t t o r a l  s i t e s  wil l  be sampled w i t h  a  standard 50 f t .  f r y  

seine once every two weeks beginning on 16 May and ending on 15 August. The 

f ishing locations a re  marked with metal fence posts and a t  the  s i t e s  iden t i f i ed  

i n  Figure 1. On the  sampling days a s ing le  haul w i l l  be done a t  each s t a t i on  

between approximately 10 am and 2 pm t o  minimize diurnal va r i ab i l i t y .  The seine 

catches wil l  be logged on form FL 87-3 (Figure 6 ) .  Standard length measurements 

will be taken from a subsample of 25 f i s h  f o r  each species caught. The length 

data  wil l  be recorded on form FL87-3. 



FIGURE 6. SEINE CATCH LOG (form:Fl 87-3)  _ _ - - - _ - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Lake: T i m :  Remarks : 
Location: H20 Temp. : 
Date: Seine L e n g t h :  
Crew: 

Total Catch 
Sockeye : Coho: Dol ly V . :  St ick.0.  : other:  - 

Length Sample 
Sockeye Coho Dol ly  V .  Sticleback Rainbow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1. 
i 

2 .  
3 .  
4 .  
5. 
6 .  1 
7 .  
8. 
9. 
10. 
11. 

------------------------------, 

I 

I 

12. 
13. 
14. 
15. 

I 

16. 
17. 
18. 
19. 
20. 
21. 
22.  

1 

23. 
24 .  
25 .  
26. 
27. 
28. 
29. 
30. 



APPENDIX A 

Fish~ass Maintenance and O~eration 



Fishpass Maintenance and Operation 

Spring maintenance on the  f ishpass must be completed by the  l a s t  week of May t o  
insure preseason readiness of the  f a c i l i t y .  

Spring maintenance wi l l  consis t  of:  

1. A thorough inspection of the  f ishpass f o r  damage o r  operational defects .  

2. Replacement of missing or  broken steeppass and tank covers. 

3 .  Cleaning of debris  from tanks and steeppass runs. 

4. Tight attachment of rubber ( t i r e )  bumpers on ends of steeppass in the 
tanks. - 

5. Re-grouting steeppasses in to  tanks and repa i r  of any damage or  defects .  

6. Cleaning debr is  from the  entrance tanks, i n s t a l l a t i on  of plywood wings, 
and attachment of as t ro tur f  mats t o  prevent injury of jumping f i s h .  

7. Cleaning rocks and streambed materials  from the  e x i t  tank, channel, 
stop-log base of the  water control weir, and entrance tanks. 

8.  Other maintenance t h a t  i s  apparent upon inspection. This might include 
s t ruc tura l  support repa i r s ,  ins ta l  1 a t i  on of gabi ons, new stop-1 ogs, n u t  
t ightening on water control diversion a t  top of f a l l s ,  e t c .  

Upon completion of maintenance, the  f ishpass  wil l  be opened by t he  following 
procedure: 

1. Wood drain plugs are  inserted from ins ide  of the  tanks in to  the  drain 
holes. The plugs should f i t  t i gh t l y .  Water pressure within the  tank 
ac t s  t o  hold t he  plug in  place. Two tanks have caps t ha t  are  screwed 
on from the  outside. 

2. Tank covers a r e  placed i n  posit ion and stop-logs a re  removed slowly from 
the  e x i t  tank. The bottom stop-log i s  l e f t  i n  place. I f  logs are  
removed rapidly,  gravel wil l  wash in to  the  tank. 

3. Check the  t r ap  f o r  holes t h a t  would allow f i s h  t o  escape uncounted. 

4. In s t a l l  heavy vinyl wire across f ron t  of water control weir t o  prevent 
salmon from being washed over the  f a l l s .  Attach t h i s  screen so t h a t  i t  
does not l i f t  up off  the  bottom. -- 

The fishpass wil l  normally be operated so t ha t  the steeppasses a re  2/3 t o  3/4 
f u l l  of water. This volume of water i s  necessary t o  maintain velocity a t t r ac t i on  
a t  the  entrance f o r  optimum sockeye passage. A water level of 1.80 t o  1.82 
should be maintained on the s t a f f  gauge by removing o r  placing stop logs i n  the  
water control diversion a t  t he  top of t he  f a l l s .  A t  t h i s  water s tage,  the  old 
f ishpass  wil l  be 3/4 t o  4/5 f u l l  and the  new fishpass 2/3 t o  3/4 f u l l .  



A 9-inch wide ver t i ca l  s l o t  "door" i s  kept in place a t  the  entrance during most - 

of the run. Check t h i s  door da i lv  during sockeye passage t o  make sure i t  i s  a l l  
the  way down in the  s l o t .  I t  has a tendency t o  work up when salmon h i t  against  
i t .  The 9-inch wide opening i s  necessa ry to  maintain optimum a t t r ac t i on  veloci ty  
fo r  sockeye. The door can be removed t o  provide a 12-inch opening (reducing 
veloci ty)  f o r  l e s s  ac t ive  f i s h  during the  l a t t e r  portion of t he  migration. 

The f ishpass  wil l  be checked da i ly  f o r  t i g h t  covers and unblocked steeppasses. 
Under no c+rcumstances should any t rash ,  buckets, o r  other items be put i n to  the 
e x i t  tank o r  steeppass. Avoid allowins anv detersents  o r  o ther  chemicals from 
enterinq the  f ishpass water s u ~ p l v .  Human o r  bear a c t i v i t y  a t  the  entrance will 
decrease passage of salmon and-should be avoided except in  the  performance of 
your work. Vis i tors  and casual observers a r e  t o  be kept off  the  f ishpass  and 
not allowed t o  i n t e r f e r e  with salmon passage. 

A t  the  end of the  salmon run, usually about August 25, the  f ishpass  wil l  be 
closed f o r  the  year.  The procedure in closing will  be: 

1. Remove the  counting t r ap  and screen and s to r e  on bank. Place wood 
blocks under logs and wood frame par t s  t o  prevent ground contact  and 
ro t .  

2.  Remove a l l  stop-logs from the  water control weir and s tack on bank. 
Replace stop-logs in the  e x i t  tank channel. Visqueen as necessary t o  
stop water flow between the  logs. 

3 .  Remove a l l  drain caps by unscrewing and plugs by tapping from the 
outside of the  tanks. Drain a l l  tanks completely. Leave the  caps and 
plugs in t he  t r a c t o r  shed. 

4 .  Clean dead f i s h  and debr is  from the  tanks. 

5. Remove ver t i ca l  s l o t  door and as t ro tur f  from the  entrance. Store a 
A-frame shed. 

6. Inspect the  f ishpass and camp f a c i l i t y  f o r  any needed repa i r s  or  
maintenance work. Describe any work t o  be performed in the  spring and 

- materials  t h a t  wil l  be needed in the  s t a t i on  logbook. 

7. Inventory a l l  equipment, materials ,  and fuel l e f t  a t  Frazer. Lis t  items 
needed f o r  next year 's  operation. 



APPENDIX B 

Procedure for Usinq AWL Mark-Sense Forms 



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

(Recommended by Statewide Stock Biology Group, May 1985) 

INTRODUCTION 

Salmon from the catch are sampled for length, sex, and scales annually by field 
crews throughout the state. This data base is essential to sound management of 
the State's salmon resources. This information is drawn upon by management and 
research biologists for: (1) forecasting run strengths; (2) setting 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) to gain a better understanding of the 
biology of each stock. 

For clarification purposes a SCALE SAMPLE and SUB-SAMPLE will be defined as 
follows: 

SCALE SAMPLE: A data set collected from a specific 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 statistical code. AWL and scale card number in a sample are 
consecutively and chronologically 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 adhered to 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 ing commercial 
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 is shown in Appendix B.2.  

Complete each section of the left side of the mark-sense form using a soft No. 
2 pencil and darken the corresponding blocks as shown in the figures. Make every 
effort to darken the entire block as partially filled blocks are often missed 
by the optical scanner which reads and records the data from the mark-sense AWL 
forms. Label only one form at a time to avoid "the carbon paper effect" and 
resulting stray marks. 

Description: 
For catch sampl ing: Area/Samplers (name and W-R-P) 

Card: 
The AWL forms and corresponding gum card(s) are numbered sequentially by date 
throughout the season starting with 001. A separate numbering sequence will 
be used for each species, gear type, district, and geographic location. 
Consult your port supervisor for the current card number. Sockeye and chum 
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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  Appendix 
8.2. 

Species: 
Refer t o  t h e  reverse s ide  o f  the  AWL form f o 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  are  caught. 

D i s t r i c t :  
L i s t  on ly  one d i s t r i c t .  Consult  p r o j e c t  l eade r  f o r  appropr ia te  d i s t r i c t  and 
s u b d i s t r i c t  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 a l l  t he  f i s h  sampled were from 
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  i nvo l ved  
o r  i f  t h e  s u b d i s t r i c t  i s  unknown. 

Stream: 
Leave b l  ank f o r  ca tch  sampl i ng. 

Locat ion : 
For ca tch  sampling l i s t  t h e  appropr ia te  p o r t  code. 

Period: 
L i s t  t he  s t a t i s t i c a l  week i n  which the  f i s h  were caught (Table 1). 

P r o j e c t  : 
Refer t o  t h e  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  l e n g t h  measurement: 
Use ( 2 )  mid-eye t o  f o r k - o f - t a i  1  (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 B.3. 

# o f  cards: 
Mark 1 when sampl i n g  sockeye and chum salmon (Appendix B. 1) .  Mark lA, lB, l C ,  
o r  1D when sampling chinook and coho salmon and w r i t e  t h e  card  numbers 
perpendicular  t o  t h e  l e f t  o f  t h e  f i s h  # column as shown i n  Appendix B.2. 

It i s  paramount t o  keep t h e  mark-sense forms f l a t ,  dry, and clean. F i sh  gu r ry  
and water c u r l i n g  w i l l  cause data t o  be m is in te rp re ted  by the  o p t i c a l  scanning 
reader machine. I n  general,  keep the  forms neat enough and l e g i b l e  enough t o  
have a  s t ranger  be able t o  make sense out  o f  them. 

Add i t i ona l  da ta  columns are a v a i l  ab le on the  reverse o f  t he  AWL f o r  i n d i v i d u a l  
p r o j e c t  use. I f  you as a  p r o j e c t  leader  use them and wish t h a t  da ta  t o  be read 
by the  opscan reader, you w i l l  need t o  t rans fe r  t h e  l i t h o  code from the  f ron t  
o f  t he  form t o  t h e  reverse. - 



Becalve the lensr! and :om. of O e  snout o f  saL~m c b g e s  as  the 
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GUM CARD(S) : 

F i l l  o u t  t he  gum cards as shown i n  Appendices B . l  and 8.2. 

Species : 
Wr i te  out  complete ly  (i .e., chinook, sockeye, e tc . ) .  

Local i ty:  
For ca tch  sampl i n g  w r i t e  down area i n  which f i s h  were caught fo l lowed by the  
word catch (e.e., Herendeen Bay Catch). 

S ta t .  code and Sampling date: 
Trans fer  t h e  appropr ia te  d i g i t s  from t h e  AWL form. 

Gear: 
Wr i t e  ou t  completely.  

C o l l  ec to r ( s )  : 
Record the  l a s t  name o r  i n i t i a l s  o f  t h e  person(s) sampling. 

Remarks : 
Record any p e r t i n e n t  i n fo rma t ion  such as; number o f  scales per  f i s h  sampled, 
vessel/ tender name, e t c .  Trans fer  t h i s  same in fo rma t ion  t o  t h e  t o p  margin o f  
t he  AWL. 

SAMPLING: 

A. GENERAL 

1. Sex t h e  f i s h  and darken M o r  F i n  t h e  sex columns. I f  any d i f f i c u l t y  
was encountered i n  t h i s  procedure, w r i t e  "I had t r o u b l e  sexing these 
f i s h "  on t h e  top  margin o f  t he  AWL and ask your  superv isor  f o r  he lp  as 
soon as poss ib le  before sexing a d d i t i o n a l  f i s h .  

2. Measure a l l  species' l e n g t h  i n  m i l l i m e t e r s  from the  middle o f  t he  eye 
t o  t h e  f o r k  o f  t h e  t a i l ,  r e f e r  t o  Appendix B.3. Record l e n g t h  by 
b lackening the  appropr ia te  column blocks on the  AWL form. Column 3  on 
t h e  AWL form i s  used f o r  f i s h  over  999 m i l l i m e t e r s  l ong  (B ig  Daddy 
Chinook). Measure a l l  species o f  salmon t o  t h e  nearest  mm. Check the  
c a l i p e r s  d a i l y ,  be fore  use, t o  ensure t h e  accuracy o f  t h e  measurements. 

3. Pluck the  "p re fe r red  scale"  from t h e  f i s h  us ing  forceps. Remove a l l  
s l  ime, g r i t ,  and s k i n  from the  scale by moistening and rubbing between 
f i nge rs .  The "p re fe r red  scale"  i s  l oca ted  on the  l e f t  s i de  o f  t he  f i s h ,  
two rows above the  l a t e r a l  l i n e  on the  diagonal from t h e  p o s t e r i o r  
i n s e r t i o n  o f  t he  dorsal  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 ,  
r e f e r  t o  Appendix B.4. I f  t h e  "p re fe r red  scale"  i s  missing, s e l e c t  a  
scale w i t h i n  t h e  p re fe r red  area on e i t h e r  t h e  l e f t  o r  r i g h t  s ide  of the  
f i s h .  I f  no scales are present i n  t h e  "p re fe r red  area" on both sides 
o f  t h e  f i s h ,  sample a  scale as c lose  t o  the  p re fe r red  area as poss ib le  
and darken the  8 under "age e r r o r  code" on the  AWL form. 

4.  Clean, moisten and mount sca le  on gum card  d i r e c t l y  over number 1 as 
shown i n  Appendix 8.4. The s ide  of t h e  sca le  f a c i n g  up on the  gum card - 
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i s  the same as the side facing up when i t  was adhered to  the f i sh .  This 
outward 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  up  
t o  40 f i sh  on each AWL form. 

6. When taking 3 scales per f ish as with chinook and coho salmon sample the 
"preferred scale" and scale #2 and scale #3 as shown in Appendix B.4. 
Scale # 2  i s  one inch to  the l e f t  of the "preferred scale ,"  scale #3 i s  
located one inch to  the r ight ,  and both are 2 rows above the la te ra l  
l ine.  Mount the 3 scales from f i sh  #1 over 1, 11, and 21 on the gum card 
as shown in Appendix 8.2. Continuing, mount the 3 scales from f i sh  # 2  
over 2 ,  1 2 ,  and 22, e tc .  

7. Cover the completed gum card with wax paper. 

8. When sampling a weired system you may use the old AWL forms t o  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 t o  
the mark-sense forms. I t  i s  the responsibil i ty of the data collector 
to  transcribe the data before turning i t  over t o  the port supervisor. 

9. Mi scel 1 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 to  resu l t  in a good scale impression being 
made. Glue often obscures scale features and scales frequently 
adhere poorly to  the card. In t h i s  s i tuat ion the scales should be 
remounted. 

b. For adipose clipped f i sh  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 
t o  pick up any glaring mistakes. A common er ror  occurs, for  
instance, in placing both 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 a l l  f i sh  gurry off forms and erase any s t ray marks on the forms 
before turning them in to  your supervisor. 

e. Write in a1 1 comments expl i c i  t l y  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 supervisor wi 11 return sloppy or  incomplete 
data to  individual collectors.  After editing a form, place your 
i n i t i a l s  next to  card #, but not in l e f t  margin. 



LENGTH, SEX AND SCALE SAMPLING PROCEDURE FOR 
ESCAPEMENT SAMPLING USING MARK-SENSE FORMS 

Salmon from escapement are sampled for length, sex, and scales annual ly by field 
crews throughout the state, as are salmon from the catch. The information is 
used similarly. Data is recorded in a slightly different manner and for this 
reason a separate instruction section has been prepared this year for escapement 
sampl i ng . 
Appendix B.l is an example of a mark-sense form filled out for escapement 
sampling. Data must be recorded on mark-sense forms neatly and accurately. 
Basically the procedures are the same as for catch sampling, with the following 
exceptions: 

I. Mark Sense Forms 

A. Description: For escapement sampl ing, Area/Sampl ers (name and W .  R. P. ) . 
(Note: write out species completely using AFS standards listed on the 
reverse of the mark-sense form).IP4,8 

B. Subdistrict: Complete for a1 1 escapement samples. 

C. Stream: Consult the field crew leader. 

D. Location: Fill in the appropriate location for escapement sampling. 
(i .e. Bear River ADF&G camp 055, Nel son River ADF&G camp 056). If a code 
has not been assigned then leave blank. 

11. Gum Cards 

A. Local ity: Write out the local ity followed by the abbreviation "ESC" (e.g. 
Hugh Smith ESC). 

Remember: Even though conditions are not the best when sampling in the field, 
mark-sense forms should come in neatly written, clean, and fl at. Transcribe them 
if necessary. If gum cards get wet, remount the scales. Responsibil ity for data 
lies with the data collector(s) not the port supervisor, or "the people in 
Kodi ak" ! 



Table B. 1. 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  11 i ng ou t  AWL'S f o r  catch and escapement sampl i ng. ) 

Po r t  Codes 
- 

001 - Pelican 
002 - E l  f i n  Cove 
003 - S i t k a  
004 - Juneau 
005 - Petersburg 
006 - Ketchikan 
007 - Cra ig  
008 - P o r t  Alexander 
009 - M e t l a k a t l a  
010 - Excursion I n l e t  
011 - Hoonah 
012 - Wrangell 
013 - Out o f  S ta te  
014 - Kake 
015 - Gedney 
016 - S e c u r i t y  Bay 
017 - Meyers 
018 - P t .  Baker 
019 - Klawock 
020 - Yakutat 
030 - Lazy Bay 
031 - Po r t  o f  Kodiak 
032 - Pauls Lake 
033 - Thorshiem 
034 - Afognak R i v e r  
035 - Ka r luk  R ive r  
036 - Red R ive r  
037 - Upper S t a t i o n  
038 - Frazer  Lake 
039 - Dog Salmon 
040 - Akalura Creek 
041 - Uganik R ive r  
150 - King Cove 
151 - P o r t  Mol l e r  
052 - Dutch Harbor 
053 - Akutan 
054 - Sand Po in t  
055 - Bear River ,  ADF&G Camp 
056 - Nelson River,  ADF&G Camp 
057 - Canoe Bay 



APPENDIX C 

Procedure f o r  S a m ~ l  i nq Salmon Smol t 



The same s ize  goal per week i s  200 sockeye salmon. I t  essential  tha t  the sample 
i s  taken randomly. In the event that  more than the required sample s ize i s  in 
the smolt t rap  a t  the time of sampling the t rap i s  t o  be s t i r r ed  t o  assure 
randomness. When the smol t are randomly distributed a small dip net wi 11 be used 
to  remove a subsample, t h i s  procedure will be repeated unti 1 the sample goal i s  
met. 

Smolt samples will be kept wet and worked up  the day following the i r  capture. 
Age, weight, and 1 ength data wi 11 be recorded on adult AWL forms as no smol t AWL 
forms exis t .  Refer to  Appendix B and C on the standard procedures fo r  recording 
data on an AWL form. Record a t  the top of each AWL form: personnel collecting 
the data,  length of time the gear was fished, other species and t h e i r  numbers 
captured. 

A knife will be used to  remove 5-10 scales from the preferred area, Appendix C.2. 
The scales will be mounted on a glass  s l ide  as  i l l u s t r a t ed  in Appendix C . 3 .  The 
l e f t  portion of each s l ide  will be labeled with: sample s i t e ,  location, date,  
specimen number, and data collectors.  

Smolt lengths will be measured t o  the nearest millimeter, from the t i p  of the 
snout t o  the fork of the t a i l ,  Appendix C . 4 .  

Excess water will be removed from the smolt before weighing by using a paper 
towel as a b lo t te r .  Individual smolt weights will be recorded t o  the nearest 
gram. 



Appendix C ,1. Ewmple of a couplet& 
An form for smolt. 

I--&- 

O U R m  
a-h. #I--- 
1-k. I -  - 
t - . l r -  it-- 
a - L I L  la--- *---  n-ls- 
s - U  1r-..C.- 
a-m- I -Y 
>--m ,*-* 
8 - -  m - m u  

AGE ERROR COOES 
3 - U  
a - W  
I-- * - -  
a - L..l 
a - L . . l l  . 
1 - h + . l  
8-L(- 



m n d i x  C - 2  Scale sacolinrr Droccdure showinp the preferre, sca le  samoiing a rea  on : 
s ~ o l t  sa i ron.  

k s t e r i c r  inse r t ion  3f 

P r e f ~ r r e d  Arcs 

Pre'erred Scales 



~g~endi-.@-3- Salmon sml t glass slide examole. 

Location 
Col 1 ectf on Date 

F i s h  Re ie re~ce  Num~er 
Coll ector 
Col 1 ector 

41 00-; 04 

Perry 

Number Number Numer Number Ium~er  
100 101 102 103 103 

- Snout t o  fork 1 ength ! 



APPENDIX D 

Fish Identification Keys 





Illustrated 
Kevs to the 
Fesh-water 
Fis es of Alaska 

By JAMES E. MORROW 
-by 

Alaska Northwest Pukhdmg Company 
Anchorage.- 

h t  roduction 

This booklet includes all the fishes so far known 
t o  inhabit or t o  occur occasionally in the fresh 
waters of Alaska. Some of them are strictly 

. fresh-water forms, never found in the sea. Others 
are normally marine species that sometimes move 
up  the mouths of rivers into brackish or even into 
fresh water. A fairly large number are anadromous, 
spending much of their lives in the sea but 
returning to fresh water to breed, and still others 
are found mainly in fresh water but may move 
downstream in the fall and spend the winter in the 
sea or in brackish water around the river mouths. 

The keys in  this booklet are designed t o  provide 
as simple a means of identification as possible. For 

each species, a brief discussion of its range has 
been included, as well as an outline sketch 
showing the imponant features of the fish. Many 
of our fishes have ranges that extend far beyond 
the borders of the state, but an identification made 
far outside the geographical areas given here 
should be regarded with suspicion. If possible, 
send such fishes to the author for funher 
checking. Every effort has been made to  insure 
accuracy in these keys. If errors are discovered, 
the author will appreciate learning of them. 

Various versions of these keys have been tested, 
over a period of years, by the author's classes in 
ichthyology at the University of Alaska. Grateful 



appreclatlon -goes to these students for :hew 
cont~nued Interest and patience. Considerable use 
has been made of prevrous works. and a great deal 
of lnformatton on dtstr~button has been gleaned 
from the altogether excellent book. "Freshwater 
F~shes of Northwestern Canada and Alas~a.' '  by 
J.D. McPha~l and C.C. L~ndsev. Anyone wanting 
deta~led information on the life htstortes and 
general biology of northern fresh-water fishes :s 
urged to  consult that book. although not all of our 
Alaskan ftshes are Included In ~ t .  

The arrangement of groups and the sc~entific 
and common names used follow. with a few 
excepttons, the 1970 recomrnendat~ons of the 
Amer~can Fisheries Soc~ety's Commtttee o n  
Names of Fishes. 

To the extent possrble, technical terms have 
been avotded. However somettmes such terms 
must be used. There are no other simple wavs of 
identifv~ng some struc:ures. Therefore. a glossary 
of the techntcal terms employed, and sketches 
illustratrng most of them, have' been included. 

James i. Morrow. Professor of Zoology 
Unrvervh of Alaska, Fa~banks, Alaska 99701 

Dr. Morrow took his undergraduate studies at Middlebury College and his Ph.0. at Yale. After obtaining 
his doctorate. he led four expediuons for Yale's Blngham Oceanographic Labontow. studying fishes in 
New Zealand. East Africa. South America and the western Indian Ocean. In 1960 he became Assoctme 
Professor of Fisher~es at the University of Alaska. Fairbanks. For the past 14 years ne has worked mth the 
fishes of Alaska. guiding both undergraduate and graduate nudenrs in fish-related nudies and. as 
Professor of Zoology, pursuing his own research on the fishes of the Nonh. 

He is the lchthyologlcal Editor of COPEIA. the journal of the Amencan Soclew of Ichthyologists and . Herpetolog~sts, and a the ed~tor of the BIOLOGICAL PAPERS OF THE UNlVERSlTY OF ALASKA. 

Glossary 

Adipose fin-a small fin-like structure, fleshy 
and without supporting elements, located on 
the mid-line of the back between the dorsal fin 
and the tail. See Fig. I. 

Anal  f in-an unpaired fin located on  the mid-line 
of the belly. behind the anus. See Fig. I. 

Anterior-forward; toward the head. 
Axi l lary process- an enlarged, more or less 

elongate scale found in the angle between the 
body and the pelvic fin of some fishes. See 
Fig. I. 

Caudal f in-  the tail fin. See Fig. I. 
Dorsal- above; toward the back. 
Dorsal fin- an unpaired fin located on the 

mid-line of the back. Sometimes in several 
parts. See Fig. 1. 

Gil l  rakers-bony projections on  the anterior side 
of the gill arches. Gill raker counts are those of 
the first arch on the left side, and are given 
either as the total count or as the counts of the 
upper and lower parts of the arch separately 
(i.e., 11 - 18). In such a case, a raker at the 

angle of the arch is counted with the lower 
p a n  See Fig. 2. 

Interorbital or interorbital space- t h e  d i s -  
tance between the eyes, measured in a straight 
line across the too of the head. 

Lateral l ine- a sense organ that detects (among 
other things) low f r ~ u e n c y  vibrations. Appears 
as a row of pores. generally along the middle of 
the side of the body. See Fig. I. 

Maxillary- the rear-most bone of the upper jaw. 
See Fig. 1. 

Opercle- the gill cover. See Fig. I. 
Palatines- a pair of bones in the roof of the 

mouth. Teeth on these bones may be buried in 
mucus, but may be felt by stroking with a 
needle. See Fig- 3. 

Pectoral fin- the "shoulder fin," located just 
behind the head. Corresponds to  the front leg 
of bnd animals. See Fig. I. 

Pelvic fins- paired fins lying one on  either side 
of the mid-line of the belly. Correspond to the 
hind limbs of land animals, but may be located I 



in front of the anal fin (abdominal). more or less 
below the pectoral fin (thorac~c), or on the 
throat in front of pectoral fin (jugular\. See 
Fig. I. 

Posterior - backward: toward the tail. 
Preopercle- the "cheek bone" of fishes. The 

bone lytng on the side of the head just in front 
of the glll cover. See Fig. 1. 

Pyloric caeca - small. finger-like sacs attached 
to the rntesttne just behtnd the stomach. 

Rays- soft, flexible supportlng rods in the fins. 
See Fig. 7. 

Snout - the dlstance trom the forward end of the 
upper jaw to the antenor edge of the eve. See 
F I ~ .  1. 

Spines- generally rather strong, stiff, sharp 
supportlng rods rn some fins, especlallv the 
dorsal and anal fins. See Fig. 1. 

Ventral - below: toward the belly. 
Vomer-  a bone In the center of the roof of the 

moutn, separating ?he palatines. It may have 
teeth onlv on the anterior Dart (head) or also on 
the posterior part :shaft) or be toothless. 
See Fig. 3. 

I 
How to use the Keys 

K 
In general, begin with the "Key to  the Families," page 13. Here 

you will see paired numbered statements (la, lb; 2a. 2b: etc.). If 
your fish agrees with the description in la, it is a lamprey. If it does 
not agree with la, go to 1 b. If it agrees with 1 b, go to the number 
gtven at the end of the statement, in this case, 2. Continue to follow 
the paired descriptions until at last you reach a statement that leads 
to a name. Thus, to identify a pike, you would go la  (disagrees, go  
to 1 b): 1 b (agrees, go to 2); 2a (agrees. go to 3); 3a (disagrees, go to  
3bl: 3b (agrees. go to 4); 4a (disagrees. go to 4b): 4b (agrees, go to  
5); 5a (disagrees, go to 5b); 5b (agrees, go to 10): 10a (agrees, go to  
11); l l a  (agrees, your fish is a pike). The key to  the families may 
end up by referring you to a key to the species within the family 
group. Here you will find a similar key that will lead you to the 
particular kind of fish you have in hand. All the keys are used in the 
same way. 

These keys have been designed for Alaskan 
fresh-water fishes only. Anempts to use them in 
other areas of North America, or for marine fijhes 
in Alaska, wdl almost certainly lead to wrong 
iden tjfica tions. 



Key to the Families 
I I Description I n A..-.., *nm,on 1 ?F \ I 

1 Lampreys. t No jaws, mouth a round sucking disc. A single dorsal median Famtly i I 
............................................... 1.. 1 ~etromyzonttdae 1 21 1 

I 

.......................................... A lateral line present. 5 I I 

no. .................... j lb. \ Mouth w ~ t h  jaws. Nostrils paired, median. . I  2 

4a. 
r 

I 

(3) 

L 

I - ' PeClc fins far back, abdominal in position (see "Pelvic fins" in , ...................................................... ~ a .  / (11 : glossayl 
t I 

3 

I 

-No lateral line. ................ .; .............................. 

I Pelvlc fins forward, just behind head or under head, thoracic or .. 2b. ) jugular position.. ........................................... 13 

~hads, -~ami l~  
Clupeidae 

Five rows of keeled bony shields present along body; four 
well-developed barbels present under snout in front of 

....................................................... mouth 

N o  keeled bony shields on body, although flat shields present in 
one family; no barbels under snout (a single barbel present on tip of 
lower law in some]. ........................................... 

Sturgeons. 
Fam~ly 

Acipenser~dae 

4 

Herrinss and 

I 

27 

25 33. 

3b. 

(2) 



r 

I I Descr ip t ion  1 'z2“::~ I pa.. w0 : , 

I 9. 1 (4) ' An adipose fin present. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 ' I  . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 5b. ! ! No adloose f in . .  .: 10 I 

i (5) Adloose fin well behrnd base of anal fin. Pectoral f in reaches Past i TroulDerch, , 
base of oelvic fins. Dorsal fin wlth two sprnes. anal f in wlth one 1 Faml~y ! i i ! snlne anrerroriv.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ercooslaae 61 . 

I 

I I 
I 

! 

I 6b. i i Ad i~ose fin a b o u ~  over base of anal fin. Pectoral fin does not reach I 
j ; 

. . . . . . . . . . . . . . . . .  i ] base of ~e l v i c  fins. No sornes ln dorsal or anal fins. ., 7 i 
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7a. 1 (61 Pelvtc ax~llary process present. . :  I 8 
1 1  . 

I !  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Smelts. Famtlv 1 

7b. Pelvic arillary process absent . I  Osmer~dae 1 55 

8b. 

8a. 

Desc r ip t i on  

(7) Dorsal fin long, 18 or more soft rays, its anterior end ahead of 
posterior tip of pectoral fin.. 

.' 

Grayling, 
Subfamtly 

Thymalllnae 
of the Famtlv 
~almon~dae 

Dorsal fin smaller, 15 or fewer rays, its anterior end behind tip of 
pectoral fin ................................................... 

U D-not- 
A u r n s  SO TO 

, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

29 

37 

59 

59 

61 
A 

Cmgm 
N O  

9a. 

43 
I 

1 

1 

I I Whltefishes. 
I Subfamily 

(8) / Teeth in jaws small and weak, or absent. Scales large, 4-1 1 rows : Coregonlnae of the 
above lateral line.. ........................................... .: Famc~y Salmontdae 

I 

/ Salmons and Trouts. 1 - Subfamily 
Teeth in jaws well developed. Scales small, difficult t o  count, 20-27 Salmonrnae of the 
rows above lateral line.. ....................................... 4 Family Salmonldae 

Teeth present in mouth. Front of dorsal f in nearer t o  base of tail 
than to tip of snout.. .......................................... 

lob. 

I l a .  

I l b .  

12a. 

(10) 

(10) 

No teeth in jaws. Front of dorsal fin closer to tip of snout than to 
baseoftai l  .................................................... 
Caudal fin forked. Snout long, nearly K of head length, flattened 
like a duck's bill. Pelvic fin with 10 or 11 rays. ....................... 

Caudal fin rounded. Snout shorter, about W length of head, not 
duck-billed. Pelvic fin with 0 3  rays. ............................... 
Mouth a ventrally placed sucker, lips thick and covered with 
papillae. Distance from snout tip to anus more than 2 ?4 times 
distance from anus to  base of tail. ................................ 

12 

Pikes. Family 
Esocrdae 

Alaska blackfish, 
Farnlly Dalliidae 

Suckers. Famib 
Catostomidae 



' i  Description ~r re.- ~~~ *a ro  P.V. l o  

1Zb. a Mouth normal. lies not covered w ~ t h  papillae. Distance from snout ; 
to anus about 135 t~mes distance from anus to base of 

. -~ , M~nnows. Famliv 
Ull Cvprlnlaae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 1 

Fiounders. Famt~v 
13a. (2) Both eves on same side of head. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ?leuronectfaae 73 

13b. Eves normal position. one on each side of head. . . . . . . . . . . . . . . . . . .  14 
- 

, 14a. (13) Several free spines In front of dorsal fin. not connected to each St~ckleaac~s. FamllV 
. . . . . . . . . . . . . .  other bv membranes. Pelvic fin formed of a single spine. Gasterostelaae 65 

14b. I , No free spines in front of dorsal fin. Pelvlc f in not reduced to a 
I 

3 1 1  1ylC 3 V l l  IC 15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

First dorsal f in made up of spines connected by membrane. No 
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I j barbel under chin..  ; 16 - 

NO spines in any fins lonly soft rays). A barbel present under c h ~ n  1 Codflmes. Famliy , 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  {may be very small). 1 Gad~dae , 6.3 1 

I 

Body covered wl th distinct scales. Anal fin with three ~~ur foerches.Fam~l~ :  I 
Splnes.. , Emblotoc~dae . 67 ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Body naked or partly covered with bony tu~erc les or prickles. No ' S C ~ ~ ~ ~ ~ ~ ,  Famliy 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I I I 
sp~nesinanal f in  / Cottldae 1 67 I 

Legend 

FIGURE I .  A "generalized" fish showing the various structures 
referred to in the keys. 





wy - -  I . .  

supRAowL.+m- BAR .=- 

INFRAORAL 
BAR 

FIGURE 4. Tooth patterns of Alaska lampreys. A. Pacific lamprey, 
Entosphenus tridentatus. B. Arc t~c  lamprey, Lampetra 
japonica. C. River lamprey, Lampetra ayresi. 0. Western 
brook lamprey, Lamperra richardsoni. 

Keys to the Species 

LAMPREYS. Family Petromyzont idae I I 

la. 

Supraoral tcotn bar jv~th 3 irare!v 2! SRaro teeth; ~nfraora, =ar 

about 5 ?eel? Four DacrS o i  lateral tocth olates. !he 2 cer.:-a CalrS 
eacn w ~ t h  3 oolnts !Fig. 4A1. 

Paci f ic  lamprey 

Entosphenus tridentatus (Gairdner) 
Ranges along the coast as far north as the 
Alaskan Peninsula and the Aleutian Islands. 
Rare in the Bristol Bay area. Recorded also 
from St. Lawrence Island and south to 
southern California. Reaches a length of 
about 3 feet. Seasonally abundant during 
spawning runs. 

Supraoral tooth bar with ?teeth (rarely with a small central third 
tooth); infraoral bar with 5-10 teeth (usually 7 or 8). Three pairs o f  
lateral t061h plates. (Fig. 4, B-Dl . .  . . . . . . . . . . . . . . . . . . . . . . . . . . - 2  



FIGURE 5. Arctic lamprey, Lamperra japonica. A. Male. 3. 3osterior 
end of female. Note presence of anal fin aru: lack of 
urogenital papilla in the female. All four Alaskar ompreys 
are much alike in general appearance, so oniy the one 
species is illustrated. 

A sem~c!rcular row of posterla1 teeth present below 
infraoral bar (may be nraaen by mucusl (Fig. 48) ;  
lateral ~ 0 0 t h  plates all w ~ t h  2 points. 

Arct ic  lamprey (Fig. 5) 

Lampetra japonica (Manens) 
Distrtbuted In Alaska from the Kenai 
Peninsula nonh to the Arctic Ocean. 
Recorded from St Lawrence Island, and in 
the Yukon drainage into Canada. Both 
fresh-water and anadromous populations are 
known. Grows to about 2 feet and H pound. 
The non-parasitic, fresh-water form reaches 
about 7 inches. Locally and seasonally 
abundant. 

No posterial teeth. Central pair of lateral tooth plates 
w ~ t h  2 or 3 polnts (Fig. 4, C, Dl. . . . . . . . . . . . . . . . . . 3 

Tee?h snaro and strcr; Tongue with a 'arge m~ddle 
tooth Three :rareiv Z ZolntS on central :alerat tooth 
D1a:es {hg. 4C). 

River lamprey 

Lamperra ayresi :Gunther) 
Both fresh-water and anadromous popula- 
tions are known a,ong the coast, from the 
lower end of the -ynn Canal on  southward. 
Attains length of about 12 inches. Fairly 
common. 

Teeth blunt. No m e d i ~ -  tooth on tongue. Two (rarely 
3) blunt points on CE-.tral lateral tooth plates (Fig. 
40) .  

Western brook lamprey 

Lampetra richardsoni Vladykw and Follen 
The only Alaskan record so far is of two 
brvae from Lake McDonald, on the 
Cleveland Peninsub, near Ketchikan. Ranges 
south to Oregon. Maximum length about 6 
inches. 



2 i n  
f i  E, car 

\:-S" '- FIGURE 6. White sturgeon. Ac~penser Iransmonranus. A. The m o  
rows of bony plates in front of the anal fin. 

8 -waT.77>>> 

FIGURE 7. Green sturgeon, Acipenser medirostris. A. The single row 
of bony plates in front of the anal fin. 

STURGEONS, Family Acipenseridae i I 

K e v  :C :re Species 
l a .  I b .  

BCPV plates oetween pelvic fins anc anal fin In :wo 3nnv 31a;es betweer =?vtc i ~ n s  and anal i in in 'a 
rows o i  4 to 8 plates eacn (Fig. 6A 1. 9orsa1 fin rays slngie rcw of 1 to 4 tlz:ts  fig 7A 1. Dorsal fln rays 
aoout 45. about 33 

White sturgeon (Fig. 6) Green sturgeon (Fig. 7) 
Acipenser tranmontanus Richardson Acipenser rnedirostns Ayres 
Found in Alaska from Southeastern to Cook Ranges fiom Soc;:?eastern Alaska to  the 
Inlet. possibly also in Bristol Bay drainages. Aleutian Islands anc may also be present in 
Anadromous. Ranges south to southern the Bering Sea. Westward to Asia and south 
California. Reaches 20 feet and about 1,500 to southern California. Anadromous. Length 
pounds. Not common in Alaska. - to  about 7 feet, weight to 300 pounds. Not 

common in Alaska. 



FIGURE 8. Sea herring, Clupea harengus pallasi. 

FIGURE 9. American shad, Alosa sapidissima. 

I HERRINGS A N D  SHADS, Family Clupeidae 1 
Key ro the Spec~es 

la. Ib. 

D~stance from front of dorsal fin -c :ip of snout about D~s:arce from front z i  z2:sal fin to tin of snout ~ u d h  
ecual ?o dis?ance from from of acrsal fln to Dase of iess Than Jls:ance fro- '-on1 of dorsal fin to base of 
tali. Teem Dresent on vomer In roof 3f mouth tF!g 3) tall No :ee!h *n roof 2! moutn. - 

Sea herring (Fig. 8) American shad (Fig. 9) 

Clupea harengus pallasi Valenciennes AIosa sapidissima 'Nilson 
Present in the Arctic Ocean and south to Introduced into Catifornia and Oregon in the 
California, west to Asia. A marine form that late 19th century from the east coast, the 
sometimes enters rivers. Achieves 15 inches shad has spread north to  Kodiak Island and 
in length. Seasonally abundant. Cook Inlet in Alaska and west to Asia. 

Anadromous. Up  to 30 inches long, and 5 to 
8 pounds weight  Not common in Alaska. 



FIGURE 10. Snouts of wh~tefishes. A. Bering cisco, both jaws equal. B. Least crsco, tip of 
lower !aw projecting slightly beyond upper jaw. C. Round whitefish, lower 
jaw shorter than upper and profile of upper lip overhanging. 

FIGURE 1 I. Inconnu, Stenodus leucichrhys. Commonly called "sheefish" in  Alaska. 

1 
i 

WHITEFISHES. Subfami ly  Coregoninae 
! of t h e  Family Salmonidae 

Ley !O tbe Soecies 
1 a. 2b. 
Lgwer jaw 9sua1 -0 or loncev !hap ~ p c e r  law P-sfile %Ic~!h .nccera:e, "ere-  aw :eac+-,lng posrerror 
of u ~ ~ e r  IP no: overr.anglng cwer ,aw [Fig edge of ouolr More --an 2C glil Takers on iower trmb 
7GA. 3) 2 of firs: arch - 3 
1b. 
Lower ,aw 31s:1r.c:lv shorre* thar Joser jaw ?:oflie 
or w e e r  lic de!tical or overvangrng 1 Flg 1OC) 5 
2a. (1) 
Mouth larce, posterlor end of maxillary (upper jaw) 
reaches be!ow posterior msrgln o i  ~ u p l l  of eye Glil 
rakers 13-17 on lower llmb of f~rst arch. 

lnconnu or Sheefish (Fig. 77) 
Stenodus leucichthys (Guldenstadt) 
Found in Alaska from the Kuskokwim River 
north and east to the Meade River, but  
absent from some of the streams in 
between. Quite abundant in the entire Yukon 
drainage. Another subspecies is in the 
Mackenzie drainage in Canada. May reach a 
weight of more than 60 pounds and a length 
of 5 feet. Seasonally abundant 

3a. (2) 
Mourn suoerlor. ~ I P  c f  swer jaw generally projects 
silgr.:'*; cetior.a crGGer ,a& Fig. :OBI. Pelvic fins D!ack 
or dusky :n aaults. 

Least cisco (Fig. 12) 
Coregonus sardinella Valenciennes 
Found from Bristol Bay to the Arctic Ocean 
and more or less generally throughout the 
Interior. Also recorded from St. Lawrence 
Island. Reaches a length of nearly 18 inches. 
Seasonally abundant. 

3b. 
Mouth terminal. tip of lower jaw not projecting 
beyond tip of upper jaw (Fig. 1OA). Pelvic fins always 
pale 



FIGURE 72. Least cisco, 
Coregonus ~ardinella. 
Note the dusky 
pelvic fins. 

-------------- ------.------ - - - _ _ _ - _ _ _ _ _ _ _ _ _  

FIGURE 13. Bering cisco, Coregonus laureme. Note the pale pelvic fins. The Arcric cisco, Coregonus 
autumnalis, appears identical with this species but has more gill rakers. 

4a. (3) 
21-25 gill rakers on lower iimb of first arch. 

Bering cisco (Fig. 13) 
Coregonus laurenae Bean 
Found from Cook Inlet north and east to the 
Oliktok River on the Arctic coast. Also well 
up the Yukon River, at least as far as 
Rampart, prooably widely distributed in the 
Interior. Length to nearly 16 inches. 
Seasonally and locally abundant 

26-31 gill rakers on iower limb of first arch. 

Arctic cisco (Fig. 73) 

Coregonus autumnalis (Pallas) 
Known from most of the river systems that 
empty into the Arctic Ocean. Apparently 
absent from the Bering Sea and southward. 
Up to about 2 feet and over 5 pounds. 
Seasonally abundant. 

Membrane around eye with a distinct notch below 
posterior edge of pupil (Fig. 14Al. A single flap 
between nostrils (Fig. 14B). . , . . . . . . . . . . . . . . . . . . 6 

3 1 

5b. 
Llembrane around eke ~ i f h c l j t  a notch. A double 
i a la0 9e:ween ncsxrils =; '4Cl 7 

NGURE 74. 

Eyes and nasal flaps of whitefishes. A. Head of ?he 
round whitefish, showing the notch in the eye 
membrane. B. Nostrils of the round whitefish, with a 
single flap between the anterior and posterior 
openings. C. Nostrils of the Alaska whitefish, with a 
double flap between the openings. (NB-One needs 
a fairly strong magnrfying glass to see these flaps 
clearly.) 



'IGURE 15. Pygmv whitefish. 
Prosoplum coulter~. L-. 

FIGURE 16. Round whitefish. Prosoplum cyfindraceum. 

v 
NGURE 17. Broad whitefish, Coregonus nasus. 

Snout biunr as see!? from above. Lateral lrne wrth iess 
than 70 mred  scaies. 14-33 pvloric caeca. 

Pygmy whi tef ish (Fig. 15) 

Prosopium coulteri (Eigenmann and 
Eigenmann) 
In Alaska, found in the Bristol Bay region 
and in Southcentral Alaska. Also present in 
Washington, Montana, British Columbia. 
Yukon Territory and in Lake Superior. 
Usually less than 6 inches long. Fairly 
abundant locally. 

Snout rather pornted as seen from above. Lateral line 
wlth more than 70 pored scales. Pyloric caeca 50 or 
more. 

Round whitef ish (Fig. 161 

Prosopium c ylindraceum (Pa llas) 
From the Taku drainage in Southeastern 
Alaska north to the Noatak and throughout 

the Interior. The range extends east all 
across North America and south to the Great 
Lakes and New England. Westward in 
Siberia to the Yen~sei River. Attains lengths 
up to 20 inches, we~ghts to nearly 5 pounds. 
Seasonally and locally abundant 

7a. (5) - - . I  

UI:I 'aKers snort. :be sngesi raker !ess Than 1;s of 
.n:erzrDi:al w~dth. i':cfile of kead smoothlv convex or 
onlv barely cOncave -ump Denlnd heaa absent. or a1 
€as: not a! ail proTepent. 

Broad whitefish (Fig. 1A 
Coregonus nasus (Pallas) 
Found in Bering Sea drainages from the 
Kuskokwim River north to the Arctic Ocean. 
Also widely distributed in the Interior. In  
Siberia, west at least as far as the Pechora 
River. Reported to reach 35 pounds in 
Siberia. Largest Abskan specimens probably 
less than 10 pounds. Seasonally abundant. 



FIGURE 78. Alaska whitefish, Coregonus neisoni. The Humpback and 
Cake whitefishes closely resemble this species but differ in 
number of gill rakers. 

7b. 
Proflie of heaa d~s;~ncrlv concave between snout and 
naoe A pronounce2 ?umD benlnd qead in aaults 
Longest ~ I I I  .aKer anger :ban 115 of ~nterorD~:al 
w a t h  8 

Total gill Takers. ?9-24. averace counts arounc 
21 or 22 

Humpback whitef ish (Fig. 18l 

Coregonus pidschian (Gmelin) 
Bering Sea and Arctic Ocean drainages from 
the Kuskokwim River to the Arctic coast. 
Generally does not go far inland except in 
the Kuskokwim. A very similar fish, which 
may be the same species, ranges west all 
across Siberia. Average weight probably less 
than 10 pounds. Seasonally abundant. 

8b. 
Total gill rakers 23-31. . . . . . . . . . . . . . . , . . . . . . . . . . 9 

9a. (8) 
Total 3111 rakers 23-27. averase counrs around 
24 or 25. 

Alaska whitef ish (Fig. 78) 
Coregonus nelson; Bean 
Found chiefly in the Yukon drainage, from 
the Bering Sea throughout the Interior. Also 
present in the KoDuk-Selawick area and 
possibly in the Wulik River. Average weight 
probably less than 5 pounds. Seasonally 
abundant. 

Total g!ii -akerS, 24-31, average counts around 26 
or more. 

Lake whitef ish {Fig. 18) 

Coregonus clupeaformis (Mitchill) 
Alaskan records to date are confined to  a 
few locations in the upper Yukon drainage. 
Ranges eastward across Canada, south to 
the Great Lakes and the Susquehanna River. 
Largest specimen known was one of 42 
pounds taken in Lake Superior in 1918. 



NGURE 19. Cutthroat trout, Salmo clarki. In Alaska. most fresh-water 
populations are heavily spotted. as shown. but tn more 
southerly po~ulations the spots are generallv not so 
numerous. Spots are missing on freshly sea-run cunhroats. 

Rainbow trout, 
Salmo gairdneri. 

SALMONS AND TROUTS. Subfamily 
Salmoninae of t h e  Family Salrnonidae. 

Key to the S~ec ies  eAaul:s only) 

la.  Cutthroat t r ou t  (Fig. 79) 

A ~ a r  ravs 8-12 2 Salmo clarki Ricnardson 
Southeastern Alaska, nonh t o  Prince 

Ib. William Sound. Other subspecies range 

8 
southward as far as Nevada. The record 

Anal rays 13-19 lrarelv 12) werght IS 41 pounds, but most weigh 1 to  4 
pounds. Locally abundant. 

2a. (1) 

Teerh present on both head and shaft of vomer bone 
In roof of mouth (Fig. 3). Spors on body dark brown 3b. 
or Slack 3 No 'ee:P on - : z V  of .-9uTh ?e7rT;d tongue Generally 

no red slash under ]ads (present In some Bristol Bay 
2b. oocuiat~ons) A redd~sh band o n  srdes. most 

Teeth on head of vomer, none on shaft, Spots on prominent in spawnireg fnales but absent O n  freshly 
body pale or red, never brown or black. . . . . . . . . . . 4 Sea-run inaiv~duals. Upper jaw reaches little, if any, 

. . behind eve in adults. 

3a. (2) 

Small teeth present on floor of mouth behind tongue Rainbow trout (Fig. 201 

(hard to see). A red slash under lower jaw (usually Salmo gairdnen Richardson 
pale In sea-run f ~ s h  and missing In some fresh-water Ranges from Southeastern Alaska north to 
populatrons). No red band on sides. Upper jaw the drainages d Bristol Bay. Has been 
reaches well behind eye in adults. introduced into a number of lakes in the 



- - .  . .  -' .......... '. . .  . .  --:. - - -  - . - .  . . . 

- - - - -  . - . _ _ _ -  - - - -  _ - _ _  _ _ _  _ 

FIGURE 22. Lake trout, Salvelinus nama ycush. 

Interior. Widespread, either naturally or by 
introduction. in the rest of the U.S. and 
much of Canada. Largest on record weighed 
52.5 pounds. Locally abundant 

4a. (2) 
Dark green wavv marks on baca and dcrsai fin. 

Brook t rou t  (Fig. 211 

Salvelinus fontinalis (Mitchill) 

Lake t rou t  (Fig. 22) 
Salvelinus namavcush (Waibaum) 
Found in most sumble lakes from the Alaska 
Peninsula northward. Present in the Copper 
River drainage, Kobuk River, Noatak River 
and in many lakes of the Interior and arctic 
parts of the state. Absent from the lower 
Yukon drainage. Ranges ell across Canada, 
south to  the Great Lakes region and northern 
New England. Up to 4 feet and 102 pounds, 
but usually much smaller. Locally abundant. 

An  eastern species that was introduced into 
Southeastern Alaska some years ago. Up to 5b. 
3 feet and 15 pounds, but usually less than 
12 inches. Rare in Alaska. 

Caudal fin only sligh~!\i forked. Spots on body round, 
may be red, pink cr yellow in life. Pyloric caeca 
13-74 . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  6 

4b. 
No dark green marbling on back or dorsal 6a. (5) 
fin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

Pyloric caeca 13-35. Szream spawners. . . . . . . . . . .  .7  

Caudal fin deeply forked. Body color dark green to 
grayish, with numerous oval or inegular whitish to  
yellow spots on sides and back. Pyloric caeca 90-200. 



 FIGURE^^. Dolly Varden, Salvelinus malma. The Arctic charr and 
Angayukaksurak charr look very much like the Dolly 
Varden. but the Angayukaksurak charr is black and the 
Arctic charr has more gill rakers and pyloric caeca. 

6b. -7b. 
?~.:o~Ic caeca 30-74. Lake spaw~ers. Boay not black. Peivrc fin rays usuallv 9. 

Arctic charr (Fig. 23) 

Salvelinus alpinus (Linnaeus) 
Found from Kodiak and the Aleutians to the 
Arctic coast and at scattered locations in the 
Interior. such as Wonder Lake in Mount 
McKinley National Park. Its general 
distribution is circumpolar, including the 
British Isles, Iceland, Europe, northern 
USSR. Size up to about 3 feet and 26 
pounds, usually much smaller. Locally and 
often seasonally abundant. 

Body black with fiery red spots. Pelvic fin rays 
usually 10. 

Angayukaksurak charr (Fig. 231 
Salvelinus anaktuvukensis Morrow 
Confined to  headwaters situations high in 
the Brooks Range, from Howard Pass to  the 
Aichilik River. This is a very rare species. 
Maximum length probably less than 1 foot. 

Dolly Varden (Fig. 23) 

Salvelinus malma i Wa l ba u m 1 
Ranges from Southeastern Alaska to the 
Arctic coast and in scattered locations in the 
Interior. The Aleutian Islands mark the 
boundary between a nonhern and a 
southern subspecies. Both anadromous and 
strictly fresh-water populations are known. 
Ranges eastward to the Mackenzie system, 
south to Nevada. The same or a very similar 
form is also found in nonheastern Siberia. 
Reported to reach a length of over 3 feet and 
a weight of 40 pounds. Locally and 
seasonably abundant. 

Distinct black spots present on back and tail. . . . . . .9 

8b. 
No distinct black spots on back or tail, although fine 
speckling may be present. . . . . . . . . . . . . . . . . . . . . 12 



FIGURE 24. Pink salmon, Oncorhvnchus gorbuscha. 
A. Breeding male. 8.  Mature female. 
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Spots large. more or less oval. iongest as tong as 
d~amerer of eve. Scaies small. 170 or more in firs; :ow 
above lateral line. 

Pink salmon (Fig. 24) 

Oncorhynchus gorbuscha (Walbaum) 
Found from Southeastern to  the Arctic in 
coastal streams. Anadromous. Ranges south 
to  the Sacramento River in California, east 
t o  the Mackenzie. west to the Lena River in 
Siberia. Up to  30 inches and about 14 
pounds. Locally and seasonally abundant. 

Spots small and irregular, the largest smaller than eye 
diameter. Scales larger, 155 or less in first row above 
lateral line . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . 10 

10a. (9) 

Gill rakers 30-40. 

G~l l  rakers ess ~ h a n  25 11 

l l a .  (101 

Taii fin w ~ t h  smail b~acr  spots on ooth "Doer and 
iower !obes. Gum line 2f ,ewer jaw black. Acal rays 
:5-17, pvlorfc caeca :L"J185.- 

Chinook salmon (Fig. 25l 

Oncorhynchus rshawyrscha (Walbaum) 
Ranges in Alaska from Southeastern north 
to Point Hope. Present in most rivers of the 
Interior. Anadromous. Found also as far 
south as the Ventura River, California, and as 
far west as the Anadyr River in Siberia. 
Heaviest official record is 126 pounds. 
Another reponed at 135 pounds. Seasonally 
abundant. 

Sockeye salmon-See page  45. 



Tall fln e lver  wtthout S D C ~ S  Or SQGtied C r l v  3n .he 
uooer lobe Anal -avs 13-75 Gum !ire c i  cwer ,aw 
not DlaCK 

Coho salmon (fig. 261 

Oncorhynchus kisutch (Walbaum) 
Found in coastal streams from Southeastern 
Alaska north to Point Hope, but rare north of 
Norton Sound. Also goes well inland in the 
Yukon and Kuskokwim drainages. 
Anadromous. Ranges south to Monterey 
Bay, California, and west as far as the 
Anadyr River in Siberia. May reach nearly 40 
inches and 31 pounds, usually about 10 
pounds. Seasonally abundant 

Gill rakers 18-28. short, stout. smooth and w~dely 
spaced. Pylor~c caeca 163-249. 

Chum salmon (Fig. 27) 

Oncorhynchus keta (Walbauml 
Ranges in Alaska from Southeastern to the 
Arctic coast and throughout the Interior. 
Anadromous. Also found eastward to the 

Mackenzie and sw th  to the Sacramento 
River in North America, and in Asia from 
Korea north and west 10 the Lena River in 
Siber~a. May attain over 3 feet and 33 
pounds. Seasonally abundant. 

12b. 

Gi:: -akers 304. lorc 'me. serrated and croselv 
soacec ?vloric caecj. :,-!I5 

Sockeye salmon (fig. 28) 

Oncorhynchus nerka (Walbaum) 
This species appears twice in the key 
because some popdations are spotted (cf 8a 
and 8b). especially in the young. Ranges in 
Alaska from Sout%eastern north to Point 
Hope, but the most northerly major 
population is on the Sewatd Peninsula. 
Found inland in the Yukon as far upstream 
as the mouth of Ute Koyukuk, and in the 
Kuskokwim River. Anadromous. Its total 
distribution extends south to the Klamath 
River, California, and west t o  the Anadyr 
River in Siberia. Also present in the 
headwaters of the Peace River in Canada. 
Reaches a length of nearly 3 feet and weight 
of 15 pounds. Locally and seasonally 
abundant 



NGURE31. Cutthroat trout 3 W inches long. 

- - . . ,  . - -  
. -  - - 1 -  

4 .  .J 

Key to young salmon and trout less than 
about 5 inches long 

HABITAT 

Anal ravs 8-12. . . . . . . . . . . . . . . . . . . . . . . . . . .  2 No red or ve:low soc:s aiong :atera1 h e .  Wid:h of 

lb. 
dark Darr rnarKs alona areral iine iess than width of 

. . . . . . . . . . . . . . . .  llgnr areas . . . . . . . . . . .  - .  4 
Anal ravs 13 or more (rarely 12) . . . . .  6 4a. [3) 
2a. (1 1 Usuailv 5 to 10 dark Tarks alcng middle of back in 

Dorsal fin witn distincf d a r ~  SC015, Or firsf dr-rsal ray front 3f aorsal fin. Blac~ border of aa~pose fin with 

isblack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . 3  only one break or uncrcken. 

2b. Rainbow trout (Fig. 30) 

Dorsal fin without dark spors, first ray not black [lake Salmo gairdneri Richardson 

. . . . . . . . . . . . . . .  trout may have farnt dark bars). , 5  4b. 

3a. (2) No more than 5 (usually 4 or less) dark marks along 
back in front of dorsal fin Black border of ad~pose fln Red 01 yellow spots oresent along lateral 11ne. 
usually wllh one Or more breaks. Comb~ned width of dark parr marks along lateral l~ne 

equal to or greater than comb~ned w~d th  of hght Cutthroat trout (Fig. 311 
areas between. 

Brook trout (Fig. 29) Salmo clarki Richardson 

' Salvelinus fontinalis (Mitchill) 

60 - 



FlGURE34. Pink salmon 2 inches long. 

Pari marks In form of ven~cal oars W~ath  of ~ g r ?  
areas uscatlv equal to or ;r$ater '"an NI~:; of 33% 
areas Dls~ance from snout ro :rcnt of aorsat ilr! 

about one-half dlsiance from sncc;r lo oase ar rail 

Lake t rout  (Fig. 32) 

ba. (1) 

LC Carr zarks. Ll~laxtr-,m size In fresn waler about 
2 2ncr.es. 

Pink salmon (Fig. 34 

Oncorhynchus gorbuscna (Walbaum) 

Salvelinus namaycush (Walbaum) 

Sb. 

Parr marks are irregular bloicnes. W~d!h of dark areas 
greater than wldth of light areas Olstance from 
snout to front of dorsal fir, less than one-half dlstance 
from snout to base of tall. 

Dol ly  Varden and Arctic charr (Fig. 33) 

Salvelinus rnalma (Walbaum) and Salvelinus 
alpinus Ilinnaeus) 

Parr marks oresent. k1,taxirnum size in fresh wster up 
. . . . . . . . . . . . . . . . . . .  10-5 inches or more . 7  

Parr marks short, elliptical or oval, not much longer 
than vertrcai diameter of eye, reaching little, i f  any. 
below lateral line. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8 

Parr marks tall vertical bars, almost bisected by 
lateral Itne, highest parr mark much longer than 
vertical eye diameter. . . . . . . . . . . . . . . . . . . . . . . . . .  9 



NGURE38. Chinook salmon 5 inches long. 

5 1 

8a. (7) Coho salmon (Fig. 371 

Gill rakers about 11 - 18. A row of defin~te black Oncorhynchus kisutch (Walbaum) 
spots an Sack. 

9b. 
Sockeye salmon (fig. 35) 

First anal rav not e l o ~ c ~ : n  Anal !In usuallv wtthout 
Oncorhynchus nerka (Walbaum) dark Diament oehlnc eading ecge. Ad~pose fin 

ptgmeired only arounc ~Sges. 

Gill rakers about 10- 14 Slack spots on back, ~f 
Chinook salmon (Fig. 38) 

present. irregular in pos~tion. Oncorhynchus tshawytscha (Walbaum) 

Chum salmon (Fig. 36) 

Oncorhynchus keta (Walbaum) 

9a. (7) 

First anal ray elongate, producing a concave outer 
margin to anal fin. Usually some pigment behind 
white leading edge of anal fln. Adipose fin uniformly 
dark. 
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NGURE 39. Arctic grayling, Thymallus arcticus. 

1 GRAYLING. Subfamily Thyrnallinae 
! of the Family Salmonidae 1 I 

I 
Key to :he Spec:es 

Thymailus arcticus (Pallas1 
Only one species, the Arctic grayling, (Fig. 39). is found in Alaska. 
Ranges through the nonhern part of the state from the north side 
of the Chugach Mountains to the Arct~c coast. Known alto from 
the Susitna and Copper rivers and Saint Lawrence Island. Ranges 
eastward across Canada to the west coast of Hudson's Bay, south 
to Montana. Widely distributed in Asia as far west as the Ob River 
and south to Mongolia. Known to  reach a weight of 5 pounds, but 
most are much smaller. Abundant. 



FIGURE 40. Longf in smelt. Spirinchus rhaleichth ys. 

SMELTS. Family Osmeridae 

Kev to the Spec:es 

la. 
Teeth on vomer bone in roof cf mouth, [see Fig. 3). 
small and numerous, not fike canme teeth . . . . . .  2 

One or more large canine tee?h on each wing of 
vomer (may be m~ssing in spawntng adults of the 
Eulachon). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

Longf in smelt (Fig. 401 

Spirinchus thaleichthys (Ayres) 
Found along the coast from Southeastern 
north to the Nushagak River in the Bristol 
Bay area. Anadromous. The range extends 
south to San Francisco Bay. Length to  6 
inches. Locally and seasonally abundant. 

Pelvlc fin bases before C? under anterior end of dorsal 
fin. Lateral line scales 3-62. 

Mouth small. upper jaw not reaching behind middle Pond smelt (Fig. 41) 
of pupil of eye. Teeth in roof of mouth in two rows on 
both vomer and palat~nes . . . . . . . . . . . . . . . . . . . . . .  3 Hypomesus olidus IPallasl 

Found in Alaska in the Copper River and in 
Bering Sea drainages as far north as the 

2b. Kobuk River. Also present in the Mackenzie 
River in Canada, and in Asia from northern 

M o u ~ h  large, upper jaw reaching at least to middle of Hokkaido westward to the Alazeya River in 
pupil of eye. Teeth in s~ngle row on vomer and Siberia. Usually up to about 6 inches long. 
palatines. May be abundant locally and seasonally. 



'-', 
FIGURE 42. Surf smelt, Hypomesus pretiosus. I : l  /\ 

Eulachon, Thaleichthys pacificus. 

FIGURE 44. Rainbow' 

- 

smelt. 

?P~VIC f ~ n  bases ~ e n l n d  ar.:ertor end of clcrsai f ln Anal .avs 11-76 'ran: 2' dorsal an Or anead of a 
Lateral line scales 66-76 verilcal -rrol;gr, pelv~c i ~ n  Dase 

Surf smelt Wig. 42) 

Hypomesus prefiosus (G irard) 
Found in the sea, sometimes entering fresh 
water, from Yakutat south. Range extends 
southward to Long Beach. California. Up to  
nearly a foot long. Seasonally abundant. 

Anal rays 18-23 Front of dorsal fin behind a vertical 
through front of pelv~c fin base. 

Eulachon (Fig. 43) 

Rainbow smelt [Fig. 44 

Osmerus mordax (Mitch~ll) 
Coastal regions of Alaska from the south- 
eastern pan of the state north to the Arctic 
coast. Present ako on Saint Lawrence 
Island. Anadromous. The range in Nonh 
America extends south to  Vancouver Island. 
Westward in Asia to the White Sea. May 
reach a foot in length. Seasonally abundant. 

Thaleichthys pacificus (Richardson) 
A n  anadrornous fish found in Alaska from. 
Southeastern to  Bristol Bay. The range 
extends south along the coast to Bodega 
Head in California. Reaches a length of 
about 12 inches. Seasonally abundant. 



FIGURE 45. Alaska blackfish, Dallia pectoralis. 

FIGURE 46. Northern pike, Esox lucius. 

I ALASKA BLACKFISH, Family Dalliidae 

Dallia pectoralis Bean 
There is only one species in this family, the 
Alaska blackfish, Dallia pectoralis Bean (Fig. ' 

453. It ranges from the Alaska Peninsula 
north to the Arctic coast, mainly in coastal - 
areas. Found also in the Kuskokwim River, 
on Saint Lawrence, Saint Matthew and 
Nunivak Islands, and in the Yukon drainage 
as far upstream as Fairbanks. Introduced 
into Hood Lake, Anchorage, and to Saint 
Paul Island in  the Pribilofs. Ranges westward 
to  the Chukhotsk Peninsula in Siberia. 
Attains a length of 8 to 10 inches in some 

PIKES. Family Esocidae I 
areas. Locally abundant. €sox lucius Linnaeus 

Only the Northern pike, Esox lucius 
~innaeus. (fig. 46). of this family is found 
in Alaska. Within the state, it ranges from 
the Alaska Peninsula streams that drain into 
Bristol Bay northward to  the Arctic coast 
and throughout the Interior. An isolated 
population is in the Ahrnklin River and some 
ponds near Yakutat The overall range of the 
species is circumpolar. Reaches at least 4 
feet and 50 pounds. Abundant 



NGURE 49. Troutperch, Percopsis omiscomaycus. 

MINNOWS. Family Cyprinidae I 
Couesius plumbeus (Agassiz) downstream as Nulato. Ranges eastward 
Although this is one of the largest families of across Canada to Nova Scotia, south t o  New 
fishes, only one species, the Lake chub, England and the Great Lakes in the east, to 
Couesus plumbeus (Agassiz). (Fig. 47). the upper Fraser and Columbia rivers in the 
occurs in Alaska. It is found only in the west  Up to 6 inches long, but usually less 
Yukon River and its tributaries, as far than 4 inches. Abundant. 

I SUCKERS, Family Catostomidae 1 
Catostomus catostomus (Foster) 
Onty one species, the Longnose sucker, 
Catostomus catostomus (Forster). (Fig. 481, 
is found in Alaska, where it occurs 
throughout the state in drainages emptying 
into the Arctic Ocean or the Bering Sea. Its 
entire range extends from the Yana River in 
Siberia east to the Atlantic coast of North 
America, south to Maryland. Reaches 2 feet 
and about 6 pounds. Abundant 

TROUTPERCHES, Family Percopsidae I 
Percopsis omiscoma ycus (Walbauml 
The Troutperch, fircopsis omiscomaycus 
(Walbaum), (Fig. 49). the only member 
of this group present in Alaska, is found 
within the state only in the Porcupine and 
Yukon rivers, from about the mouth of the 
Andreafsky River on upstream. Its range 
extends generally southeastward across 
North America to West Virginia and New 
England. Reaches length of about 4 inches in 
Alaska, and rather scarce here. 
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FIGURE SO. Burbot, Lota Iota. 

NGURE 57. Arctic cod. Boreogadus saida. 

I 

COOFISHES, Family Gadidae 

Kev to The Species 

la. 2b. 

Three dorsal iins ana ;wc a-ai fins aresent 2 Lower jaw equal lo Or $anger Than upper jaw. More 
inan 30 gill Takers. 

Two aorsal fins anc sne anal fin present. Arctic cod (Fig. 57) 

Burbot (Fig. 501 

Lota lora {Linnaeus) 
The only fresh-water codfish, the burbot is 
present in most Alaskan streams from the 
Copper River drainage north and west to the 
Bering Sea and the Arctic Ocean. The entire 
range of the species is circumpolar, with 
several subspecies in different parts of the 
world. Up to 4 feet long and 60 pounds 
weight. Common. 

Upper jaw longer lhan lower jaw. Less than 30 gill 
rakers . .................... : . . . . . . . . . . . . . . . . . 3  

Boreogadus saida Ilepechin) 
A marine form, known from the Arctic 
Ocean and Bering Sea, sometimes enters 
rivers. Circumpolar in its entire range. 
Reaches about 1 foot maximum length. 
Locally abundant in the sea, but scarce in 
fresh water. 

Length of chin barbel equal to at least three-fourths 
of eye diameter (in young) to longer than eye 
diameter (in adults). Length of space between 2nd 
and 3rd dorsal fins less than eye diameter. 



L /''A FIGURE 53. Saffron cod. Eleglnus gracilis. 

FIGURE 5Q. Threespine stickleback. Gasterosteus aculeatus. 

Pacific cod  (Fig. 52) 

Gadus macrocephalus Tilesius 
A marine species, sometimes entering rivers. 
found from the Bering Sea south to Oregon 
on the North American coast, found also on 
the Asian side south to the Yellow Sea and 
Sea of Japan. Reaches a length of about 3 
feet. Abundant in the sea, but scarce in fresh 
water. 

Barbel never ionger than one-half eye diameter, 
usually aoout equal to or shorter than diameter of 
puprl. Length of space between 2nd and 3rd dorsal 
fins equal to or greater than eye drameter. 

Saffron cod (Fig. 53) 

Beginus gracilis (Tilesius) 
A marine form, sometimes enters rivers. 
Known from the Arctic Ocean and Bering - 
Sea, south to Sitka on the North American 
side. t o  the Yellow Sea on the Asian side. 
Grows to about 2 pounds. Scarce in fresh 
water. 

( STICKLEBACKS. Family Garterosteidae 
I I 

Key ?o :he Spec:es 

l a .  

Twc TO 'our free scopes not conrerted bv 
rnernoranes, on mid-*!re 3! back ,n frcnt of oorsal frn 

Threespine stickleback (Fig. 54) 

Gasterosteus aculearus Linnaeus 
Found in Alaska from Southeastern to the 
Aleutian Islands, Bristol Bay and Saint 
Lawrence Island. Also present on the 
Seward Peninsula. Both marine and fresh- 
water forms are known. In western Nonh 
America, the range extends south to  Baja 
California. Also known from coastal regions 
in Asia, Europe and eastern Nonh America. 
May attain 4 inches. Locally abundant. 



FIGURE 55. Ninesoine stickleback. 
Pung~tlus pungrtlus. 

FIGURE 56. Shiner perch, 
Cymatogaster aggregata. 

FIGURE 57. Pacific staghorn sculpin, Leptocottus armatus. 

Ib. 

Seven :o 12 free spines on mid-line of back In front of 
dorsal fin. 

I SCULPINS, Family Cottidae 

Key to the Spec:es 

la .  
Ninespine stickleback (Fig. 5R Dorsai !ins rouch~ng eacn other or only 'Jerv slightly 

hngitius pungitius (Linnaeus) separaled . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 

Found in Alaska in coastal regions from - 
Cook Inlet north to the Arctic coast. Its 
general distribution is circumpolar. Reaches Ib. 
3 to 4 inches length. Locally common. Dorsal fins well separated. . . . . . . . . . . . . . .  6 

I SURFPERCHES, Family Embiotocidae 
Upper spine on preo~erculum moderately long, 
branched, antler-tke, wlth 3 or 4 spinules. 

Cymatogaster aggregata Gibbons 
Of the three members of this family that are Pacific staghorn sculpin (Fig. 571 
found in Alaska, only one, the Shiner perch, 
Cymatogaster aggregata Gibbons, (Fig. 56), Leprocottus armatus Girard 
enters fresh water. It is found in South- In Alaska, found from Kodiak to  South- 
eastern Alaska, from about Wrangell on eastern, in both marine and fresh waters. 
southward. The range continues south to Ranges south to San Quintin Bay, Baja 
Todos Santos Bay, Baja California. Reaches California. Up to 18 inches long. Often quite 
a length of about 6 inches. Locally abundant. abundant 



FIGURE 58. Sl~mv  sculpln. Cottus cognatus 
A Under s~de of the head to 
show the two pores at the 
trp of the chln. 

FlGURE59. Prickly sculpin. Cottus asper. 
A. Under srde of the head to  
show the single pore at the 
tip of the chrn. 

FIGURE GO. Coastrange sculpin, Conus aleuricus. 

U ~ c e r  oreooercular sDtne short. simcle. not 
Srancbea 3 

Lateral llr,e ends unaer mlddle of second clcrsal fin, 
althougtl There mav te tsolated oores farmer sehind. 
Two sores on tlo o i  cnln at rn~d- i~ne !FIG. %A) 

Sl imy sculpin (Fig. 58) 

Conus cognarus Richardson 
Found in Alaska from the Copper River 
drainage north and west to streams 
emptying into the Bering Sea and Arctic 
Ocean. Generally present throushout the 
Interior and also on  Saint Lawrence Island. 
Distributed from eastern Siberia eastward 
across northern North America to  the east 
coast, south as far as the Great Lakes, with a 
few isolated populations even farther south. 
Does not exceed 5 inches in length. 
Common. 

Prickly sculpin (Fig. 59) 

Conus asper Richardson 
The range of this species in Alaska is in the 
coastal streams from the Kenai Peninsula 
southward. Outside Alaska, the prickly 
sculpin is found as far south as the Ventura 
River, California. Also present in the upper 
reaches of the Peace River in the Mackenzie 
system. Usually less than 6 inches long, but 
may reach a foo t  Common. 

Paiatlne teeth absent c: 2nlv poorly develcped . . 5 

Pelv~c fins long, reacr ng anus Anal rays 13-14. 

Coastrange sculpin (Fig. 60) 

Conus aleuticus Gabert 
3b. Ranges in Alaska from Southeastern north 

to the Aleutian Is4nds and Bristol Bay. An 
Lateral l ~ n e  exrends to beh~nd anal fin. One pore on isolated population is present in the Kobuk 
I lp of chin at mid-l~ne (Ffg 59A) . . . . . . . . 4 River. It was once reported from the mouth - 
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FIGURE 61. Riffle sculpin, Conus gulosus. 
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FIGURE 62. Fourhorn sculptn, 
Myoxocephalus quadrrcornls. 

I .  I. 

FIGURE 63. Sharpnose sculpin, Clinocottus acuticeps. 

of the Tanana River, but this was probably a 
mistake in ident~fication. Ranges southward 
in coastal streams to San Luis Obispo 
County, California. Up to about 4 inches. 
Common. 

Pelv~c fins short, not reacnlng anus. Anal :avs 16-18 

Riffle sculpin (Fig. 61) 

Conus gulosus (Girard) 
This species has been recorded from Alaska 
only at Loring and the Boca de Quadra. 
These records are probably based on wrong 
identifications. 

Two spines on precperculum. No teeth on palatine 
bones In roof of mouth. 

Fourhorn sculpin (Fig. M) 

Myoxocephalus quadricornis (Linnaeus) 
A marine form that may range well up into 

fresh-water stream.. . In Alaska, found from 
about Saint Michael northward. and along 
the Arctic coast. Has been found nearly 100 
miles up the Meade River. Also present on 
Saint Lawrence Island. Virtually circumpolar, 
w ~ t h  a number of isolated populations in 
North America. ranges south to  the Great 
Lakes. Up to more than a foot long in the 
sea, fresh-water populations much smaller. 
Fairly common locally. 

One spine on preoperculum. Teeth present on 
palatine bones. 

Sharpnose sculpin (Fig. 63) 

Clinocotrus acuticeps (Gilbert) 
A normally marine species that sometimes 
enters fresh water. this form is found from 
the Aleutian Islands southward. Possibly 
present also in the Bering Sea. it ranges 
south as far as the Big Sur River in 
California. Up to about 2 inches long. Not 
common. 
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RIGHTEYE FLOUNDERS, 
Family Pleuronectidae . 

Kev ro the S~ecies 

la. Ib. 

F i r s \ ~ i t h ~ u t  l i g h ~  and aark Sands Eved slce covered Oorsal and anal fins w t h  alternate light and dark 
w ~ t h  typ~cal scales. no bony luberc!es vertlcal bars Eved sice N I ? ~  ?crnerous star-shaoed 

tuber::es. 3 row of IF%& along oases of dorsal and 
anal irns. 

Arctic flounder (Fig. 64 

Liopsetra glaciafis I Pallasl 
Ranges northward from the Alaska Peninsula 
to the Arctic Ocean. A marine f sh  that 
occasionally enters the lower reaches of 
rivers. Its worM range is from the White Sea 
in Europe eastward to Bathurst lnlet in 
Canada, south to the Sea of Okhotsk and the 
Alaskan Peninsula. Prohabty seldom exceeds 
a foot in length. Rather scarce in fresh water. 

Starry flounder (fig. 65) 

Platichthys stellatus (Pallas) 
Coastal Alaska, from the Arctic on south. A 
marine form that sometimes enters fresh 
water. Note that the eye and color may be on  
either the right or the left side. Ranges from 
Bathurst lnlet in the Canadian Arctic west 
t o  the shores of S'bria, south to Korea and 
to Santa Barbara County, California. Up t o  3 
feet long and t o  20 pounds weight. 
Common. 
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0 Key to Field Identification of Anadromous Juvenile Saimonids 

the Pacific Northwest 

- - BY 

ROBERT J. McCOSSELL and GEORGE R. SXYDER 
NationnI Nnrine Fisheries Scrtvice 

North\\-est Fisl~eries Center 
2725 JIontlake Boulevard ~ k t  

Seattle, Washington 98102 
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. \  

. . ABSTRACT 
A key is ])resented with descriptive illustrations to help in field identification 

of live. juvenile salmonids in fresh waters of the Pacific Northu~esf Other juve- 
nile fish that may be mistakenly identified a s  salmonids a r e  included. 

. . 
INTRODUCTION native chanctcristics indicatzd by numbers in 

parentheses (numbers on the drawings corres- 
Species idel~tification o f  lire. a n a d r o ~ o u s  pond to numbers of sbtemcnt.s in the key). 
.,..llc salmtj~~ids is Lnluet~dy a IJrnuret~l to . . Continue in this manner until h e  specimen is 2;. :elid biologist The purpose of this key identified. Some external cl~aracteristics a r e  

k to list and illustrate the external characier- positive separating features (marked with x- 
j s t i o  \\-hidl will expedite field identification terisk), rrhere'ls others are not. Therefore. nvo 
of juvenile salmonids in the Pacific ~~~~~~~~ st- o r  mom ststements sllouid be :onsidered beiore 

Five species of Pacific salmon (pink, c h m .  final rejection. If a precise i d e n t i f i ~ a t i 0 n . u ~ .  
' sockeye. chinook. and coho) : four species of not be made using the external characteristic. 

h u t  (cuttl~ront, bronn. Dolly. Yardden, and 4 n d  tile fish w n  be sac~ficeci. a positive ident- 
~ i n b o ~ v  o r  steeihead) : and other jux-mile and ificntron can usually be made fmm internal 
adult f ~ h  ' that  mas  be mistiken for  salmon o r  features (m;lrked \\-ith double asterisks). A 
b u t  in fresh r a t e r  are described in this h * ~ .  bibliognphy of keys that  util'ze more descrip- 

tive internal c h a r a c t e r i s h  is included in &is 

USEOF KEY -. paper. - ! 

. The characteristics for identification are list- 
4 jn a series of altclm;ltive statements, sonle 

KEY 

of which a re  illustrilted. To use tlie kcy, ex- 1. (47) Adil~ose fin and scales present, 
amine thc first statement; if applicable. pro- (Fig. 1) 

. ceed to the nest and continue to successire 2. (48) Fleshy appendage a t  base o i  pelvic 
shtcmerlts until the spccies is jdentihcd. If fins present. 
a s t a t e n ~ e ~ r t  is not i~ppli~;tble, pass to tile aiter- 3. (49) JIotlth large, reaching a t  ]east to 

center of eye. 
8 Especially adult rmclt, family Osmeridae. Family ~airnonidae . . 

0 1 
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/ t o l e ro l  P a r r  marks  
line 

Dorsal Adipose 
fin 

Coudol  
fin ' 

Vomer 

Tongue 

M o x i l l a * ~  Pectoral Scales 
fin 

Fleshy Anal  
Pelvic oppendage fin 
fin . 

F b r e  1.-A h~potheticai salmonid showing exb .1  &amcteristia 

I . . 
I .  

I :  . -  . . 

;-0- . .  
4. (17) Anal fin b;:l?er than long, with 8 to 

12 deve;oped r ays  (Fig. 2A) 
I t 

i '  . 
6. (52) * ~ e e t h  on head and  s h a f t  of vomer. 

(Fig. 3A) i i  I . . . . - -  

! ! - 
. 

i 1 . . 
f :  

- 

! 1 

: I 
* .  Genus Salrno 
j j  a__-_- - 

. - 
4 

- 
Genus Oncorhvnchus - 

I f i m m  2-Anal tins: (A) Trout, genus Salme: (D) Pacific salmon. genus O~~corltytcltur m e  b o  d n r i w  
show (lifferences in structure and fin ray count. (Wote that the lcnrth of the anal fin is iU o v m l l  bol ten- 
and b he i~h t  is that distance from the origin of the fin to the tip of the anterior lobe. In munting Cm nn (r 
~ lude  only those which orilinate from the base and terminate at L e  outer margin of the fin or am half aa *.. 
a@ l o r  ma t+?  than) tho longest ray.) 



MAXILLARY 

PALATINE f ONCUE - 
SHAFT OF VOMER HYOlO BONE 

GILL ARCH 

A 8 

Figure 3.-Lixation of dentition in ( A )  thc roof and (R) the floor of the mouth of s~lmonici fishes (Prcscncc o r  
a h n e t  of tceth on the'vomcr or toncue may detcrmlnetl by use of the lit:le finger or a blunt instrument. The 
-11 hyoid teeth at the base of the tonguc are  locate^ between the gill arches of the lower jaw and are dilxcuit 
b find.) G 

6. (18)  Dorsal fin with large dark spots. 
t Trout 

Genus Salmo . 
7. (53) Adipose fin not orange; no row of 

pale round spots along lateral line. 
a (12)  *Small hyoid teeth a t  base of tonguc. 

(Fig. 3 E )  
9. (13)  Not more than five parr marks on 

mid-dorsiil ahead of dorsal fin. 
10. (14) Masillary reaching past postprior 

margin of eye. 0. (15) Red or yello,vish hyoid mark under 
lower jaw. Tail usually black spotted. 

Cutthroat trout 
* 9 6 (Salmo chrki)  

16. ( 2 0 )  P a r r  marks almost round. 
Railibotv or 

steelhead trout 
(Sa!mo gairdneri) 

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 O)~cothynchrl~ 

19. ( 2 0 )  No parr marks. Fly leave fresh -- water while small-approximately 

1.73 inches (45 mm) long. 
Pink salmon 
(0. gorbuschn) 

12 (8) +No teeth at  base of tongue. 
13. (9)' Five to 10 pnrr marks i~long mid-dor- 

531 ridzc al~cad of dorsal fin. 
.14. (10)  SIaxillary short, not reaching past - ... . . .  . . .  posterior margin of eye. 
16. (11) No hyoid mark under lower jaw. Few 

or no spob on tail. 

0 . # 

3 81 
I 

I 
I 
b .  



I .. . : O  : . .  

, 
20. (16) pa r r  marks present as vertical bars 

or  oval spots. 
-21. ($0) Parr  marks s11ol.t. estcncling litt'e, 

if any, Iclo~v lateral line. 
22. (25) Gill rakers on first arch, 13 to 2G. 

*' Pyloric caeca. 140 to 18G. 
23. (26) Pam marks faint. Sicics below Iat- 

eral'liiie iridescent green. 
24. (27) Smz11 when migratinz from fresh 

water, approximately 1.5 inches (40 
mm) long. 

Churn salmon 

30. (31 1 P.-.rr m:~~-ks  la]-gc, vcr:ic?l ban ( 
tcrcci by I;~tcr;?l line. 

31. (25) "Gill i.;~lic~.s i1ol.t allti tllici;. fe 
tlla~r 23 on first nrcll. 

22. (22) .4dil1ose 011 a t  least ~;rl-tizily 1 
mentcd. 

33. (40) "PIyioric caeca more than $0. 
34. (41) Pnrr marks broirder t!~nn i tne~spa~ 
33. (43) Anterior rags of anal fill not I 

tinctly longer than rest, not w1 
edged. 

36. (13) Anal fin not pigmented. 
3i. (44) Elnck spots, when present, cn b 

lobes of caudal fin 
38. (45) Adipose fin not completely mott 

clear area a t  anterior base of fin 
39. (46) Black gums along base of lower tec 

Chinook salmo 
(0. tshazt@d 

6 . . 
' .  

I 

25. (22) Gill rakers on first arch, 30 to 40. 

I I - *'Pyloric caeca GO to 115. 
I .  26. (23) Parr  rnarks usually sharply defined. 
I '  
I :  . Sides below lateral line silvery. not . . - 7  

. -. iridescent green. 
1 i 

. . - -' 27. (24) Relatively large when migrating 
!! 
: I 

from Cresh water, approximately 3 
to .S inches (80 to 126 mm) long. 

! I  ., 
s . - - 28. (31) Gill mkers long and slender, more :' . than :.9 on first arch. 

- C 

: t  . . 1 .  
29. (32) Adipo je fin clear. not pigmented. 

1 ': Sockeye salmon 
I .  

! I : ;  (0. nerka) 

40. (33) **PIyloric caeca less than 80. 
41. (31) Parr  marks narrower than int 

spaces. . 
42. (35) Anterior'rays of anal fin elon-b 

when depressed they extend b; 
of last ray. (Fig. 2B) 

43. (36) Anal fin pigmented be twen rJn 
suiting in black banding. 

44. (37) Clack spots. when present, 011 up] 
lobe of caudal. 

45. (38) Adi~~ose fin completely pigmented 
46. (36) liouth gray to white, 

Coho salm 
(0. kinrtc 



47. (1) Adipose fill not present: rule pre- 
sent or lacking. 

' 0 
Not Salrnonidae 

48. (2) N o  fleshy appendage a t  h e  of pelvic 
. fins. 

Smelts 
Family Osmeridae 

. . . .  . . -  . - 

. 49. 3 JIouth small, not reachin: center of . 

. . eye: teeth weak or absent. . . : 
. 60. (51) Depressed dorsal fin. shorter than 

head. 
Whitefishes 
Genus Coregonus 

61. (PO) Depressed dolsa1 fin. longer tban 
+cad. 

Arctic gnyling .- 

'(Tlrymalltts ~rcticqa) 

62 (5) .*Teeth on head of vomer only. 
Chars 
Genus Salveli?rtrs 

. Dolly Varden (S. mnlttra) 

63. (7) Adipose fin orange; row of d'I'.inct 

0 
. pale round spots alonn lateral iine. 

- Brown trout 

\ 
(Salmo tru!tcr) 

We &pecinllr thank Dr. Arthur D. IVe'elander. 
P m f e w r  of Fisheries. and Dr. Bruce S. Jliller, 
Research Biologist. College of Fisherier Uni- 
versity of Wasilingtol~. Seattle. for  their val- 
uable suggestions. We d s o  thank Galen H. 
3Iaxfield. Fishery Biologist. and Dr. A1.m J. 
B-rJzley. Fishery Biologist, both from the 

.. NJIFS Northllwest Fisheries Center, Seattie. 
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